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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-001 and G-ePwP-049
Long term longitudinal study of nutritional status in patients born with oesophagal atresia
Suzanne Depoortere Chavatte1, Madeleine Aumar1, Delphine Ley1, Audrey Nicolas1, Stéphanie
Coopman1, Dominique Guimber1, Dominique Turck1, Rony Sfeir1, Laurent Michaud1, Frédéric
Gottrand1
1Univ

Lille, Reference Center for Rare Esophageal Congenital Diseases, Lille, France

Nutritional status of patients born with oesophagal atresia (OA) can be compromised by mechanical,
digestive, respiratory complications, associated malformations and remains worse than in general
population. Several studies have suggested a catch-up during childhood. Since dramatical
improvement in the care of OA patients have been observed during the last decades, our goal was to
longitudinally assessed the long term nutritional status of a cohort of patients born with AO between
2000 and 2018.
We studied 204 patients (9 % pure, 64 % with associated malformation - including cardiac in 26 % -,
34 % premature, 11 % small for gestational age) using the Z scores of the Body Mass Index (BMI) and
Height For Age ratio (HFA) at 1 year, 3 years, 6 years, 8 years, 12 years and 16 years of age.
Undernutrition was defined as Z score BMI < - 2 SD and stunting as Z score HFA < - 2 SD. We
searched for predictive and associated factors with undernutrition and stunting through an interval
censorship analysis. We used univariate and multivariate analysis.
Forty percent of the patients were undernourished (19 %) or stunted (30 %) at some point of the
follow-up.
Longitudinal analysis showed that the rate of undernutrition decreased from 20 % at 1 year of age to
8.7 and 8.1 % at 6 and 8 years of age and trended to increase at 14 % at the age of 12 years (NS).
Regarding stunting, longitudinal analysis confirmed a progressive catch-up in childhood (31.8 % at 1
year, 16 % at 3 years, 12.5 % at 6 years, 8.1 % at 8 years and 7.6 % at 12 years of age).
Multivariable analysis showed that congenital heart malformation (HR 2.5 [1.2 - 5.0]) and antireflux
surgery (HR 2.7 ([1.2 - 6.2]) were the only 2 factors associated with undernutrition. Genetic anomalies
(HR 4.4 [1.7 - 11.2]) and treatment with growth hormone (HR 5.4 [2.0 - 14.0]) were the only 2 factors
associated with stunting.
This study shows that despite recent advances in neonatal care, patients born with OA remain at
higher risk of undernutrition and stunting than general population, until the age of 16. It supports
undernutrition and stunting origin in the early years of life. Nutritional follow-up of these patients needs
to be strengthened in cases of congenital heart disease and severe GERD and extended after the
transition to adult medicine.

Contact e-mail address: frederic.gottrand@chu-lille.fr
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-002 and G-eP-258
Oropharyngeal dysphagia in the neonatal care unit: importance of the evaluation and early
intervention
Raquel Garcia1, Marcia Adriao1, Mariela De Los Santos1, Natalia Egea1, Carlos Hernández1, Sergio
Pinillos1, Javier Martín de Carpi1
1Hospital

Sant Joan de Deu, Gastroenterology, Barcelona, Spain

Objectives and Study: whereas incidence of oropharyngeal dysphagia (OPD) in the paediatric age is
around 0.9%, it is estimated to be higher in high risk neonates and infants (around 26%). The
increased survival of the newborn with complex pathology, related to health care improvement,
determines that the incidence of swallowing disorders remains stable or even with an upward trend
over time, associated with important digestive-nutritional and respiratory comorbidities. Thus, it is very
important to establish adequate, early and multidisciplinary evaluation and treatment. Our objective is
to describe the clinical characteristics of neonates with OPD and the efficacy of an intervention
programme in this group of patients.
Methods: Descriptive and retrospective study was performed. We reviewed medicals records of
patients with suspected OPD referred from the Neonatal Care Unit (NCU) of a tertiary university
paediatric hospital from January 2015 to December 2018. Demographic variables were collected:
gender, clinical condition and comorbidities, age at the first evaluation, videofluoroscopy swallow study
(VFSS) results, external feeding device (EFD) at the first evaluation and at hospital discharge
(nasogastric tube (NGT), orogastric tube (OGT) or gastrostomy tube (GT), feeding route (oral, tube or
mixed), associated gastroesophageal reflux disease (GERD), speech therapy support and mean
hospital stay.
Results: Data form 81 infants were collected, 52% (n=42) males. Median age at first assessment was
25 days (1-54 days). Distribution regarding clinical diagnosis was: preterm 20% (n=16), neurological
disease 48% (n=39), congenital diaphragmatic hernia (CDH) 20% (n=15), oesophageal atresia (EA)
4% (n=3), congenital heart disease 17% (n=14) and genetic syndromes (including craniofacial
malformation) 32% (n=26). All the patients received assessment and / or rehabilitation by speechlanguage therapist (SLT). After evaluation the patients were classified as: 20% (n=16) swallowing
maturation disorder,12% (n=10) alteration of sensory oral-motor processing and68% (n=55) other
causes of OPD. A total of 25 VFSS were performed, 72% (n=18) of them were abnormal: 35% had
genetic syndromes, 30% were preterm neonates, 15% had congenital heart disease, 10% CDH, 5%
neurological disease and 5% EA, with an important percentage of silent aspirations. Thirty-five percent
of the patients (n=28) presented with associated GERD. Whereas 93% (n=75) had EFD at first
evaluation (84% NGT, 3% OGT, 6% GT), 55% (n=44) remained with them at discharge (49% NGT,
0% OGT, 6% GT). Sixty percent of the patients (n=49) were on mixed diet initially (oral and EFD) as
compared to 37% (n=30) at discharge. Only 6 patients (7%) were discharged exclusively fed by EFD
(versus initial 26%). Mean hospital stay was 70 days.
Conclusion: OPD incidence in neonatal care units is high and can lead to important comorbidities.
Early evaluation allows to identify which patients can progress in oral intake and start early an oralmotor rehabilitation programme by SLT. This strategy can reduce the need for an EFD, the
complications of maintaining it and the associated expenses. It is important to consider also the high
incidence of GERD in this group of patients, that can negatively affect oral intake

Contact e-mail address: rgarciae@sjdhospitalbarcelona.org
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GASTROENTEROLOGY - Inflammatory bowel disease
G-O-003 and G-eP-367
How often do children with ulcerative colitis agree with their caregivers on symptoms: towards
developing the TUMMY-UC, a patient reported outcome
Liron Marcovitch1, Gili Focht1, Anat Horesh1, Esther Orlanski Meyer1, Jeffrey Hyams2, Athos
Bousvaros3, Amy Hale3, Robert Baldassano4, Anthony Otley5, David Mack6, Seamus Hussey7, Michael
David Kappelman8, Nicholas M Croft9, Anne M. Griffiths10, Dan Turner1
1Shaare

Zedek Medical Center, Pediatric Gastroenterology and Nutrition Unit, Jerusalem, Israel
Children's Medical Center, Pediatric Gastroenterology and Nutrition Unit, Connecticut,
United States
3Boston Children's Hospital, Pediatric Gastroenterology and Nutrition Unit, Boston, United States
4Children's Hospital of Philadelphia, Pediatric Gastroenterology and Nutrition Unit, Philadelphia, United
States
5IWK Health Centre, Pediatric Gastroenterology and Nutrition Unit, Halifax, Canada
6Children’s Hospital of Eastern Ontario and Research Institute, Pediatric Gastroenterology and
Nutrition Unit, Ottawa, Canada
7National Children’s Research Centre and University College Dublin, Pediatric Gastroenterology and
Nutrition Unit, Dublin, Ireland
8UNC Health Care, Pediatric Gastroenterology and Nutrition Unit, North Carolina, United States
9Barts and the London School of Medicine, Queen Mary University of London, Pediatric
Gastroenterology and Nutrition Unit, London, United Kingdom
10The Hospital for Sick Children, Pediatric Gastroenterology and Nutrition Unit, Toronto, Canada
2Connecticut

Objectives and Study: Regulatory agencies require that symptoms related to the patient will be
captured directly from patients using patient reported outcome (PRO) measures. We aimed to develop
a PRO measure of signs and symptoms for pediatric UC to be completed as a co-primary outcome
together with an endoscopic measure. To that end, we developed the eight item PRO TUMMY-UC for
children 8-18 years of age and an observer reported outcome (obsRO) version for children 2-7 years
of age who are incapable of reliably completing the questions themselves. Based on the development
phase, we suggested a weighted version to be further explored. The score range of the unweighted
total score is 0-96 points and 0-114 points of the weighted version. Since the TUMMY-UC eventually
should be regarded as a single tool to be used in children 2-17 years, the ObsRO responses need to
be calibrated with the PRO responses. We thus aimed to explore the agreement of UC symptoms
between children and their caregivers in an effort to ultimately ensure combining the ObsRO and
PRO-completed TUMMY-UC into one outcome measure.
Methods: We conducted interviews with children 8-12 years of age with UC (who completed a patientreported TUMMY-UC) and their caregivers (who completed an observer-reported TUMMY-UC). This
age group was chosen because these children are capable of completing the questionnaire by
themselves and their caregivers are usually involved with their child´s symptoms. Caregivers were
asked to score the subjective items (i.e. abdominal pain, fatigue and urgency) by describing behaviors
associated with the subjective concept.
Results: We performed 44 cognitive debriefing interviews with 22 UC children (age 10.7±1; 45%
males; 9% with left sided disease, 18% with extensive disease and 73% with pancolitis; 23% with
moderate-severe disease) and their caregivers (age 42.9±5; 18% males; 68% with university
education).
There was an excellent correlation between the total scores of the TUMMY-UC PRO version and their
caregivers obsRO (r= 0.93, p>0.001). The median scores of the TUMMY-UC PRO and the obsRO
were similar (9 IQR 4-38 and 9 IQR 1-49, respectively). The agreement between the total scores was
excellent with an ICC=0.92 (95%CI 0.74-0.98). The agreement slightly increased when using the
weighted version (ICC=0.94 (0.79-0.98)).
In the three subjective items (i.e. abdominal pain, urgency and weakness), the percent agreement (+/one response option) was 80%-95%. In the non-subjective items there was 100% agreement between
the PRO and the obsRO.
There was a strong correlation between the physician global assessment, an external construct of
disease activity, and both the children´s PRO version (r=0.94, p< 0.001), and the caregivers´ obsRO
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score (r=0.90,p< 0.001). Similar correlations were found with the PUCAI score (r=0.95, p< 0.001 for
the PRO version vs. r=0.96, p< 0.001 for the obsRO version; figure 1)
Conclusion: Our results indicate that the PRO and the obsRO are equivalent conceptually. Therefore,
caregivers of children younger than 8 years of age can complete the observer-reported TUMMY-UC
and scores may be combined with the PRO version in outcome measures of clinical trials. The
validation of both versions is now underway.

[Agreement between the TUMMY-UC PRO and obsRO total scores and external constructs]

Disclosure of Interest: LM, GF, AH, EOM, JH, AB, AH, RB, AMG and DM declare no COI. AO
received research support from Janssen, AbbVie, Pfizer, Takeda and Eli Lilly and is in the advisory
board for Janssen, AbbVie and Eli Lilly. SH received consultation fee from AbbVie and research
support from Takeda in the past 5 years. MDK received research support from Janssen, consulting
income from Janssen and is a shareholder of Janssen. NMC declare research studies (trials),
consultancy and speaker fees, all paid to institutional accounts, with Janssen, Takeda, Eli Lilly,
AbbVie, Shire, Allergan, Astra Zeneca and Pfizer. DT declares no COI in relation to the content of this
study. Funding This study has been partially funded by an academic grant from Janssen that were not
involved in any part of the design, conduct and analyses of this study, as well as manuscript
preparation
Contact e-mail address: liron.marcovitch@gmail.com
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GASTROENTEROLOGY - Inflammatory bowel disease
G-O-004 and G-eP-311
Setting up a regional home calprotectin service during the COVID-19 pandemic offering
hospital-based testing to local and regional paediatric IBD patients in Wessex
Claire Barnes1, Chris Roberts2, Jo Ward3, Tracy Coelho3, Akshay Batra3, Robert Mark Beattie3, Efrem
Eren4, Nadeem Ahmad Afzal3
1Southampton

Children's Hospital, Paediatric Gastroenterology, Southampton, United Kingdom
General Hospital, Surgery, Southampton, United Kingdom
3Southampton Children's Hospital, Child Health, Southampton, United Kingdom
4Southampton General Hospital, Medical Immunology, Southampton, United Kingdom
2Southampton

Objectives and Study: The first wave of the COVID-19 pandemic in the UK severely restricted our
regional paediatric GI outpatient services affecting our ability to assess patients in hospital, further
compounded by distance of travel of patients (An audit form 2019 showed 70% of patients
endoscoped were from outside the local, rather than Southampton area). The issue was further
compounded by some DGH's, who stopped offering the calprotectin test due to COVID-19 infection
risk to the staff. Although home based calprotectin kits are also available, families using them have
reported their use cumbersome and difficult to process tests at home. In addition, calprotectin results
from other laboratories may be difficult to access. These limitations led to the development of a new
regional service, in which samples taken at home are posted to the hub hospital laboratory (where the
IBD clinic is based) for Calprotectin testing.
Aim: To study the benefits of offering a service for posting faecal samples for calprotectin testing to a
hub laboratory.
Methods: Children (0-18 years) with IBD in the Wessex region, UK needing a calprotectin test were
given postal faecal calprotectin packs (PFCP), either by hand in clinic or posted to their home. Each
PFCP contained a labelled specimen bottle with immunology request form, bio-packaging box,
sealable return bag (UN3373 compliant) with attached freepost label and instruction sheet. A
Calprotectin cut off level of < 200 was used as normal.
Results: 63 patients (M=34, 54% & F=29, 46%) were given PFCP between 27th July & 5th of Nov 2020
with 52.4% posted PFCP and 47.6% given PFCP by hand in the paediatric GI clinic. The patients
resided at a mean distance of 41.6 miles (1 SD = 24.1 miles) as the crow flies from the hospital. A
mean of 25 days (1SD = 10 days) were taken from posting/handing of PFCP to the lab test result
being obtained.
The PFCP was returned by 50 patients (79.4% compliance) with a diagnosis of Crohn's disease
34.9%, UC 28.6%, IBDU 7.9%, oral ulcers 4.8% and 23.8% of patients referred for endoscopy with
IBD like symptoms. 30% of the patients with IBD (15/50) posting the PFCP had an abnormal test
result. This led to a change in management in 40% of the patients. In the patient group referred with
suspected IBD only 1/15 patients had an abnormal calprotectin test. 70% of patients with a normal test
were able to be reassured without further investigation.
Conclusion: This is the first reported series, offering to a large region a robust method for samples to
be taken at home and posted to a central hub laboratory for calprotectin testing during the COVID-19
pandemic. Test results were readily available, being performed in the same hospital site as the IBD
clinic. Compliance with the new PFCP remains high with 80% using the new PFCP service, with value
in early identification of patients who may not have much in terms of symptoms and avoidance of
endoscopy in others with a normal calprotectin.

Contact e-mail address: claire.barnes@uhs.nhs.uk
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-005
Use of intraoperative High-Resolution Esophageal Manometry and endoluminal functional
lumen imaging probe (EndoFLIP) to guide laparoscopic Heller myotomy in pediatric
esophageal achalasia
Price T Edwards1, Bruno Chumpitazi1, Danielle Hsu2, Eric Chiou1
1Baylor
2Baylor

College of Medicine/Texas Children's Hospital, Pediatrics, Houston, United States
College of Medicine/Texas Children's Hospital, Pediatric Surgery, Houston, United States

Objectives and Study: Although laparoscopic Heller myotomy (LHM) combined with Dor
fundoplication is a proven treatment for achalasia, a subset of patients may have persistent dysphagia
due to incomplete myotomy or excessively tight fundoplication. We assessed the feasibility and impact
of intraoperative High-Resolution Esophageal Manometry (HREM) and the endoluminal functional
lumen imaging probe (EndoFLIP) during the LHM procedure. To our knowledge, these have not been
used concurrently during LHM to guide the management of children with esophageal achalasia.
Our study aims 1) to determine the feasibility of intraoperative HREM and EndoFLIP during LHM and
2) to characterize the changes in EGJ pressure and distensibility at various intervals during LHM with
Dor fundoplication in children with esophageal achalasia.
Methods: Retrospective review was completed for children with achalasia who underwent LHM and
Dor fundoplication with intraoperative HREM and EndoFLIP testing performed between January 2020
and November 2020. EGJ pressure was recorded pre-myotomy, post-myotomy, and after the
completion of a Dor fundoplication using HREM. Minimum esophageal diameter and EGJ distensibility
were measured at 30mL and 40mL distension volumes pre-myotomy and after fundoplication using
EndoFLIP. Data displayed as median with interquartile range.
Results: Six patients met criteria for inclusion. Median age was 13.5 years (IQR 7.25-14.5). All 6
patients had intraoperative HREM (pre-myotomy, post-myotomy, and post-fundoplication), with EGJ
pressures of 31.50 (13.3-42.5), 6 (5.5-25.5), and 10 (5.5-29.0), respectively. Pre-myotomy EGJ
pressure by HREM differed significantly from post-myotomy (p=0.01) and post-fundoplication (p=0.03),
while post-myotomy and post-fundoplication pressures did not differ (p=0.17). Four patients had
EndoFLIP data from both pre-myotomy and post-fundoplication. There were no complications arising
from the use of intraoperative HREM and EndoFLIP. EGJ pressure differed significantly pre-myotomy
compared to post-myotomy [31.5 mmHg (13.28-42.5) vs. 6 mmHg (5.5-25.5), p=0.01)]. Post-myotomy
and post-fundoplication LES pressures did not differ significantly. EndoFLIP data showed postfundoplication esophageal minimum diameter increased significantly compared with pre-myotomy at
40 mL [4.8 mm (4.7-5.4) versus 9.9 mm (7.2-12.9) p=0.004]. There was also a trend toward increased
post-fundoplication EGJ distensibility and cross-sectional area compared with pre-myotomy
measurements (Table 1).
Conclusion: Concurrent HREM and EndoFLIP during LHM with Dor fundoplication is safe and
feasible in children with achalasia. EGJ pressure decreases significantly while minimum esophageal
diameter increases significantly with LHM. Future evaluations are needed to determine whether
intraoperative testing can be used to optimize clinical outcomes related to LHM.

[Intraoperative EndoFLIP measurements prior to Heller myotomy and after Dor Fundoplication]
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-006
Prevalence of non-erosive reflux disease subtypes (NERD, FH, RH) in children: an european
multicenter study
Elisa Blasi1,2, Ettore Stefanelli3, Renato Tambucci4, Paola De Angelis4, Silvia Salvatore5, Paolo
Quitadamo6, Claudia Pacchiarotti7, Giovanni Di Nardo7, Fanj Crocco8, Enrico Felici8, Valentina
Giorgio9, Nicoletta Staropoli10, Simona Sestito3, Efstratios Saliakellis1, Osvaldo Borrelli1, Licia
Pensabene1,3
1Great
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Objectives and Study: According to the latest paediatric gastroesophageal reflux disease guidelines
(1), in older children it is recommended to do pH-impedance if bothersome typical reflux symptoms
persist despite acid suppression therapy for 4-8 weeks, following a negative endoscopy (no visible
esophageal mucosa breaks/erosions). Based on endoscopic and pH-impedance testing findings, the
new Rome IV esophageal criteria now define 3 distinct variety of non-erosive esophageal phenotypes
(NEEPs): non-erosive reflux disease (NERD), reflux hypersensitivity (RH) and functional heartburn
(FH). Paediatric data on Rome IV NEEPs are scant. Moreover, in light of concerns of misdiagnosis in
patients with proton-pump-inhibitor-responsive eosinophilic esophagitis, recent guidelines for adults
have suggested that patients undergo endoscopy off of acid suppression therapy.With this multicenter
study we investigated the prevalence of the Rome IV Non-erosive Esophageal Phenotypes in a large
group of children who underwent endoscopy and pH-impedance off-therapy as well as the long-term
persistence of symptoms and the treatment response in each subgroup.
Methods: Over 5-years period, children aged 5-17 years with negative EGDS off-therapy (no visible
esophageal mucosa breaks/erosions), undergoing pH-impedance off-therapy for persisting symptoms
despite PPI-therapy, were reviewed. Based on reflux index (RI) and symptom association probability
(SAP), patients were categorized into: (a) abnormal RI regardless SAP-value (non-erosive reflux
disease, NERD); (b) normal RI and abnormal SAP (reflux hypersensitivity, RH); (c) normal RI and
normal SAP (functional heartburn, FH); d) normal RI and not-reliable SAP [“RI negative-NOS”
(NOS=not otherwise specified)]. For each subgroup, with a telephone interview we evaluated longterm symptoms persistence, partial (>50% decrease in frequency and/or intensity of symptoms) or
complete symptoms resolution.
Results: Sixty-eight children (median age 11 years) were categorized into: NERD 18/68(26.5%), RH
14/68(20.6%), FH 26/68(38.2%) and RI negative-NOS 10/68(14.7%), Fig. 1. Before EGDS, chest pain
was more frequent in NERD than the remaining patients (6/18 vs 5/50, p=0.031). A multivariate
analysis showed a strong correlation among the presence of microscopic esophagitis and the NERD
group (p=0,024). At long term follow-up (28.9+23 months) regarding 18 patients (8 NERD, 5 FH and 5
RI negative-NOS), 17 were on PPIs, 2 added magnesium alginate, 1 was on benzodiazepine + anticholinergic and 1 on citalopram. A complete symptom resolution was observed in 4/8 (50%) NERD, in
1/5 (20%) FH treated with benzodiazepine + anticholinergic and in 1/5 RI negative-NOS treated with
citalopram. There was a partial symptom resolution in 3/8 (37.5%) NERD and in 4/5 (80%) FH.
Conclusion: Functional heartburn is the most common NEEP in children. Chest pain seems to be
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predictive of NERD and microscopic esophagitis showed a strong correlation with NERD subtype. At
long-term follow-up a complete symptom resolution with PPI therapy was more frequent in NERD
patients, while other groups do not benefit from extended PPI therapy.
References: 1)Rosen R et al. Pediatric GER Clinical Practice Guidelines: Joint Recommendations of
the NASPGHAN and ESPGHAN. J Pediatr Gastroenterol Nutr 2018 Mar;66(3):516-554.
The authors OB and LP contributed equally to this work

[Figure 1. Prevalence of NEEPs and correlation with microscopic esophagitis.]
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-007
GOSH-UCLH transition in neurogastroenterology and motility: embracing ready steady go
Maha Elhusseiny1, Leanne Goh2,3, Edward Gaynor2, Anna Rybak2, Keith Lindley2, Fevronia
Kiparissi1,2, Terry Segal4, Sara McCartney1, Lee Martin1, Joanna Begent4, Osvaldo Borrelli2, Natalia
Zarate-Lopez1
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2Great

Objectives and Study: In the last decade, Neurogastroenterology & Motility (N&M) has become a
major clinical speciality in both paediatric and adult gastroenterology, encompassing gastrointestinal
(GI) conditions from classic motility disorders, such as achalasia and intestinal pseudo-obstruction, to
functional GI disorders (FGID). The latter represents one of the most challenging and common groups
of disorders managed by both primary care practitioners and GI specialists. Appropriate transition is
particularly challenging due to the complexity of this group of patients and a holistic approach,
including dietetic, psychology, psychiatry, social work, physiotherapy and occupational therapy, is
characteristically required. In the last year, a formal transition pathway has been developed between
GOSH and UCLH N&M services.
We aimed to review the clinical features and the complex needs of a group of young people
transitioned from a paediatric to adult N&M.
Methods: All patients aged 13-24 transitioned to the UCLH N&M service over a period of 6 months
were retrospectively reviewed. Demographic data, diagnosis, diet, biopsychosocial complexities,
including multiple speciality involvement, polypharmacy, and known psychiatric and/or
neurodevelopmental disorders were reported.
Results: Ninety-two patients (70.7% Female) under the neuro-gastroenterology adolescent and
young-adult service were included into the analysis, of which 72.8% were 13-18 years of age, 23.9%
19-22 years of age and 3.3% 22-24 years of age. Twenty-seven patients (29.3%) were diagnosed with
an underlying motility disorders, 59 (64.1%) with FGID and 8 (8.7%) with GI-allergy. The majority of
patients (80.5%) were under one or more additional medical specialities, with 28.3% under 3 or more
medical specialities. Polypharmacy was common within this cohort, with 61% of patients being on 3 or
more medications, whilst only 1.1% of patients required no medication to manage the symptoms. The
majority of patients (56.5%) had mental health or developmental needs, such as anxiety (25%),
depression (12%), eating disorders (5.4%), and learning difficulties (14.1%). Psychological
interventions were necessary in 69% of the patients, whilst dietetic interventions in 76% of patients.
Conclusion: Our study confirms the need for multidisciplinary support from the specialist adolescent
medicine team to provide highly-demanding medical and psychological care when complex patients
are transitioned between a paediatric and an adult N&M services. Children with motility and functionalGI disorders commonly require a transition plan spanning multiple adult services and require the
expertise of the adolescent MDT including psychology, social work, youth work, psychiatry,
physiotherapy and occupational therapy. Our data strongly supports the requirement of a specialist
adolescent transition hub to ensure the delivery of developmentally appropriate healthcare, which has
been shown to improve long-term health outcomes for young people with complex conditions. A formal
joint transition service between GOSH and UCLH could reproduce best practice and provide an
exemplar of clinical care particularly for young people with complex health problems.
Contact e-mail address: osvaldo.borrelli@gosh.nhs.uk
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GASTROENTEROLOGY - Basic and/or Translational Science
G-O-008
Elevated somatic mutation burdens in normal human cells due to defective DNA polymerases
Philip S. Robinson1,2, Tim H.H. Coorens1, Claire Palles3, Emily Mitchell1, Federico Abascal1, Sigurgeir
Olafsson1, Bernard C.H. Lee1,4, Andrew R.J. Lawson1, Henry Lee-Six1, Luiza Moore1, Mathijs A.
Sanders1,5, James Hewinson1, Lynn Martin3, Claudia M.A. Pinna3, Sara Galvotti3, Peter J. Campbell1,
Iñigo Martincorena1, Ian Tomlinson6, Michael R. Stratton1
1Wellcome
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of Cambridge, Department of Paediatrics, Cambridge, United Kingdom
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4The University of Hong Kong, Hereditary Gastrointestinal Cancer Genetic Diagnosis Laboratory,
Pokfulam, Hong Kong
5Erasmus University Medical Centre, Department of Haematology, Rotterdam, Netherlands
6University of Edinburgh, Edinburgh Cancer Research Centre, Edinburgh, United Kingdom
2University

Objectives and Study: Through the course of a lifetime all nucleated cells are thought to acquire
somatic mutations. DNA replication is required at each cell division and several mechanisms operate
to minimise the introduction of new mutations into the genetic code. Replication of the human genome
is undertaken by high fidelity DNA polymerases Pol ε and Pol δ encoded by the genes POLE and
POLD1. Mutations in the proofreading domain of POLE and POLD1 have been observed in human
cancers and are also inherited in the germline resulting in the intestinal polyposis and colorectal
cancer predisposition syndrome: polymerase proofreading associated polyposis (PPAP). POLE and
POLD1 mutations cause elevated somatic mutation rates in human cancers and experimental
systems. To investigate the burden of mutations and mutational processes in normal human tissues
with DNA polymerase mutations, we surveyed and whole genome sequenced normal tissues from
individuals with PPAP.
Methods: Intestinal crypts and glands were individually isolated using laser capture microdissection.
DNA libraries were created from individual crypts using a novel low-input library preparation method
and subjected to whole genome sequencing (30x coverage). Computational methods are summarised
in Figure 1.
Results: Fourteen individuals (17 to 72 years) each carrying exonuclease domain mutations in POLE
or POLD1 were studied. Elevated SBS mutation burdens were seen in all normal crypts sampled.
Crypts from individuals with POLE mutations showed an average SBS mutation rate of 331/year (~7
fold higher than normal) and POLD1, an average of 58-152/year (~1.2-3 fold higher than normal).
Small insertion and deletion (ID) mutation rates in normal intestinal crypts were also elevated.
Mutation rates were further increased in adenomas and a cancer. We identified 11 mutational
signatures, of which two are known to be associated with mutations in POLE; SBS10a and SBS10b.
Two novel signatures, SBS10c and SBS10d, were also identified exclusively in individuals with POLD1
mutations.
Conclusion: Using a novel bespoke method, we show elevated mutation burdens and known and
novel mutational processes in normal human tissues from individuals with PPAP. Mutation rates were
elevated in normal tissues and were further increased in adenoma/cancer samples. Mutational
signature analysis shows that defective POLE and POLD1 cause distinct mutational processes which
are likely to contribute to the development of polyposis and the elevated cancer risk observed in these
individuals. Furthermore, the significantly increased somatic mutation burden observed in these
individuals may have implications for our understanding of cancer risk and the somatic mutation theory
of ageing.
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[Figure 1. Overview of computational method]
(A) Somatic single base substitution (SBS) mutations are called using the CaVEMan algorithm. (B)
SBS mutations are classified according to their trinucleotide context (each panel represents all of the
mutations in single crypt or gland). (C) Signature extraction identifies four DNA polymerase mutational
signatures; SBS10a & SBS10b and SBS10c & SBS10d. (D) Phylogenetic trees based on shared
mutations from an individual with POLE (left) and POLD1(right) germline mutations. Stacked barplots
overlaid represent the contribution of mutational signatures
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-009
The effect of anaesthesia on anorectal manometry outcomes: a comparison of outcomes of
children undergoing manometry both awake and asleep
Desiree F. Baaleman1,2, Samir Mishra1, Marc A. Benninga2, Neetu Bali1, Karla Vaz1, Desale Yacob1,
Carlo Di Lorenzo1, Peter L. Lu1
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Objectives and Study: Anorectal manometry (ARM) testing involves assessment of the
neuromuscular function of the anus and rectum and is used in children with intractable constipation. It
is preferably performed awake. However, if a child has difficulty tolerating an awake ARM and a rectoanal inhibitory reflex (RAIR) is not identified, ARM could be repeated under general anaesthesia (GA).
To date, there is no data on this potential additional value of an ARM under GA. The objective of the
current study is to identify the differences in ARM outcomes in children who had ARM testing both
awake and under GA.
Methods: We performed a retrospective review of all children ≤18 years of age who had ARMs both
awake and under GA within two years apart at our institution between 2012 and 2020. We recorded
demographic information, medical history, anaesthetics used during ARM under GA, and ARM
outcomes. We compared outcomes between ARMs awake and under GA using the Wilcoxon signedrank test.
Results: We identified 34 patients with ARMs both awake and under GA (53% female, median age at
first ARM 7.5 years, IQR 5.9-9.1 years). Most patients had a diagnosis of functional constipation
before ARM (97%) and one patient was diagnosed with Hirschsprung disease. Fourteen patients had
their first ARM performed awake; all underwent subsequent ARM under GA because of uncertainty
about the presence of the RAIR. Median time between ARMs was 2.5 months (IQR 0.0-11.5 months).
There was no significant difference between anal sphincter resting pressures between the first and
second ARM (median 60 [IQR 40-74] versus 67 [IQR 45-77] mmHg respectively, p=0.278). As shown
in Table 1, anal sphincter resting pressures were higher during awake ARM. Children who received
propofol alone or in combination with sevoflurane had lower anal resting pressures under GA
(P≤0.003).
In 10/34 patients the RAIR was only identified during ARM under GA. Larger balloon inflations were
performed during ARM under GA in 4 of these patients. In none of the patients the RAIR was only
identified during awake ARM. In 4/34 patients the RAIR was inconclusive during ARM under GA due
to too low, or loss of, anal sphincter resting pressure. These four children were all induced with
propofol (doses were 1.87, 3.85, 3.98, and 5.67 mg/kg). One child was sedated with propofol only; one
child with propofol and sevoflurane; two children with propofol, sevoflurane and nitrous oxide.
Conclusion: Our findings suggest that when ARM testing is performed on a child with constipation
while awake and no RAIR is found, a repeat ARM under GA should be considered. When doing so,
the use of propofol should be avoided if possible, as in our cohort it was associated with a lower anal
sphincter resting pressure and at times prevented adequate assessment of the RAIR.
n

Mean pressure in
mmHg, median (IQR)

P value compared to
awake

Awake

34

70 (59-85)

Under GA

34

46 (36-65)

- All with propofol

26

42 (31-60)

- Induction with propofol

20

42 (36-63)

0.001

- Propofol only

2

39 (25-53)

0.180
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n/a
<0.001
<0.001

12

- Propofol and
sevoflurane

11

40 (22-60)

- Propofol, sevoflurane,
and nitrousoxide

12

44 (36-68)

0.099

- Sevoflurane, and
nitrousoxide

7

54 (46-69)

0.398

- Sevoflurane only

1

51

n/a

0.003

[Table 1. Anal sphincter resting pressure by study condition and anaesthetics used.]
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G-O-010
Bcr deficiency caused intestinal dysmotility and brain developmental defects
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2Xinhua Hospital, School of Medicine, Shanghai Jiao Tong University, Division of Pediatric
Gastroenterology and Nutrition, Shanghai, China
Objectives and Study: Breakpoint cluster region (BCR) is a protein that originally forms a fusion
protein with c-Abl tyrosine kinase and induces leukemia. Recently researchers show BCR is enriched
in central nervous system (CNS) and may contribute to neurological disorders. We here study the
roles of BCR in neural development and activities in the enteric nervous system (ENS).
Methods: Whole-exome sequencing was used to screen the mutations of BCR. The Bcr knockout
mice (Bcr-/-, ΔExon 2-22) were generated using CRISPR/Cas9 system. Transit of carmine red dye
and glass bead expulsion assays were used to record total and proximal gastrointestinal (GI) transits
and distal colonic transit.
Results: It showed that BCR protein not only expressed in the different regions of mice brain but also
in the intestinal myenteric plexus. It found a BCR mutation (c.3072+1G>A) in an infant with pediatric
intestinal pseudo-obstruction (PIPO). GI motility analysis indicated that Bcr-/- mice had a statistically
significant increase in the average total GI transit time with increased in both distal colonic transit and
proximal GI transit in isolation. The neurons in villus and density of myenteric plexus was reduced
significantly in Bcr-/- mice. In addition, it observed that Bcr-/- mice exhibited apparent structural
defects in the brains, especially in the regions of striatum, cortex, hippocampus and cerebellum.
Conclusion: In conclusion, loss of Bcr can cause intestinal dysmotility and brain developmental
defects.
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[Bcr deficiency caused the intestinal dysmotility in mice.]
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GASTROENTEROLOGY - Inflammatory bowel disease
G-O-011
Clinical implication of VEOIBD (Very Early Onset Inflammatory Bowel Disease) gene panel on
patients with intestinal inflammation
Min Soo Kim1, Jae Sung Ko1, Hye Ran Yang1, Ju Young Chang1, Sung Sup Park2, Minsoo Shin1, Soo
Young Moon1, Jong Woo Hahn1, Jin Gyu Lim1, Jin Soo Moon1
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Objectives and Study: Inflammatory bowel disease (IBD) is a chronic disorder of intestinal
inflammation with various degree of symptoms. In 20% to 30% of patients, disease occurs before 20
and these numbers are continuously increasing. Children with very early onset IBD (VEOIBD), which
refers to IBD diagnosed before age of 6, shows different phenotypes and more severe symptoms than
adolescents or adults. Although most cases of IBD are caused by polygenic genetic susceptibility,
there are diverse monogenic disorders that present symptoms of intestinal inflammation. Some
monogenic forms of IBD shows earlier onset, treatment failure with conventional medicines, severe
perianal disease, and immune mediated symptoms. These could be indications of targeted gene panel
test. Our purpose is to show clinical implication of VEOIBD gene panel through clinical course review.
Methods: Twenty-two patients who had done VEOIBD gene panel were included in the study.
VEOIBD gene panel included 43 genes (ADA, ADAM17, AICDA, BTK, CD3G, CD40LG, COL7A1,
CYBA, CYBB, DOCK8, FERMT1, FOXP3, G6PC3, HPS1, HPS4, HPS6, ICOS, IKBKG, IL10, IL10RA,
IL10RB, IL21, IL2RA, IL2RG, ITGB2, LIG4, LRBA, MASP2, MVK, NCF1, NCF2, NCF4, PIK3R1,
PLCG2, RAG2, SH2D1A, SLC37A4, STAT1, STXBP2, TTC7A, WAS, XIAP, ZAP70). Mutations in
these genes were reported to cause intestinal inflammation or chronic diarrhea as one of their
symptoms. Their medical records were retrospectively reviewed.
Results: VEOIBD gene panel revealed eight pathogenic mutations out of 22 patients. Variants of
unknown significance (VUS) were found in nine patients. No variants were found in five patients.
Twenty-one patients had gastrointestinal symptoms and their median onset was 12 months (0-84).
Fourteen patients were diagnosed as crohn's disease (CD) and 2 patients were ulcerative colitis. Two
patients were diagnosed as IPEX syndrome. Behcet's disease, intestinal pseudoobstruction, bowel
perforation, currarino syndrome was found in 1 patient, respectively. Five known missense mutations
of IL10RA gene, one novel IL10RB mutation and two known missense mutation FOXP3 were found.
One patient with IL10RA mutation had family history of CD in her older brother, who died at age of 20
months. Patietnt with novel mutation had IL10RB, c.173+5G>A allele from his mother and IL10RB,
c.605G>A, p.Gly202Glu allele from his father, both mutations were not reported before. RT PCR
mRNA test of C.173+5G>A resulted skipping of exon 2.
Conclusion: VEOIBD gene panel detected 7 known disease-causing variants in monogenic IBD and
also spotted novel mutation in one patient. These findings brought hematopoietic stem cell
transplantation into consideration, affecting future treatment. VUS were found in some patients,
showing other susceptibility genes. Studying VUS could lead to better understanding of polygenic IBD.
However interpreting VUS is another main obstacle, and larger data with more patients are required.

Contact e-mail address: kimminsoo29@naver.com
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Long term outcome of pediatric acute severe colitis: a prospective three-year follow-up of the
PRASCO trial
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Objectives and Study: Previous studies suggest that the occurrence of acute severe colitis (ASC) is
a risk factor for colectomy, even in those discharged in remission. However, most studies were
retrospective or had only a one-year follow-up. In this open-label extension of the PRASCO
randomized controlled trial (RCT) we aimed to follow the participants for three years in order to record
the natural history of the disease.
Methods: The PRASCO was a RCT of 28 children 2-18 years with ASC (i.e. PUCAI>=65). treated
with intravenous-corticosteroids (IVCS). Children were randomized to add-on oral antibiotic cocktail or
only IVCS. Given the small sample size and the long-term follow-up all enrolled children were
analyzed together for this study.
Results: The 28 children enrolled in the PRASCO were prospectively followed through three years
(mean age 14±2.7 years, 15 (54%) males, 23 (82%) extensive colitis). By hospital discharge, eight
(29%) were treated with infliximab (which was the only biologic used during the hospitalization) and
none required colectomy. In total, six children were lost to follow-up by the 3rd year: three by the end of
the 1st year, two by the end of the 2nd year and one more by the end of the 3rd year. In total, the
number of children requiring colectomy was 5/25 (20%) at 1st year follow-up and none required
colectomy thereafter. Four of the eight children (50%) who were enrolled at disease onset required
colectomy within the first year.
Regarding biologics, at 1st, 2nd, 3rd year follow-up visits, 12/25 (48%), 12/23 (52%) and 11/22 (50%),
respectively, were on biologics. All 16 patients ever treated with biologics started with anti-TNF, of
whom 3 (19%) were eventually switched to Vedolizumab by the 3rd year. Six out of 23 (26%) and 5/22
(23%) were both biologic-naïve and without colectomy by the 2nd and 3rd year, respectively.
Conclusion: This is the first prospective study to follow children admitted with ASC for an extended
period of three years. The risk of colectomy was high only during the first year after admission. One
quarter of children did not require colectomy or biologics and maintained a benign disease course.
There was high sustainability of anti-TNF and only a minority required switching to vedolizumab.
Episodes of ASC have meaningful long-term predictive implications that should be considered in
clinical decision making and patient-monitoring.
This study was supported by educational grants from Janssen
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[PRASCO - three year follow-up]
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Objectives and Study: In December, 2015 the first pilot randomized-controlled trial (RCT) of faecal
microbiota transplant (FMT) in paediatric ulcerative colitis (UC) was conducted at McMaster Children's
Hospital (MCH) and Centre Hospitalier de l´Université de Montréal Sainte-Justine (CHU-SJ). The use
of FMT in paediatric UC treatment has been limited to small, open-label case series. Unique clinical
and patient-related factors necessitate a paediatric-specific RCT. Our aim was to assess key feasibility
measures of conducting an RCT of FMT in paediatric UC. This data will inform design and power
calculations of future multicentre paediatric FMT studies.
Methods: Patients were randomised (1:1) to receive rectal enemas 2x/week for 6 weeks, followed by
a 6-month follow-up period. Enemas contained normal saline, or RBX2660 (Rebiotix®; Roseville,
USA), a faecal microbiota preparation of prepared stool from healthy adult donors. Patients were
eligible for an open-label extension following completion or withdrawal from placebo. Study feasibility
was assessed through patient eligibility, recruitment, completeness of sample collections, adverse
events, and hospitalizations.
Results: Over 36 months across two tertiary paediatric academic health centres, 48 patients were
screened for participation. Of those screened, 75.0% (36) met eligibility criteria for enrolment and
69.4% (25) participated in the randomized trial. 53.8% (7) of patients randomized to the placebo arm
entered the open-label extension study.
We stratified completeness of sample collections by intervention (Week 0-6) and followup phases of
the trial (Week 6-30). Percent of required samples that were collected/returned by patients at each
phase, were: blood (74.7%; 48.0%), and stool (76.0%; 45%). Adverse events were reported in 60.0%
(15) overall; 83.0% (10) in the active arm, and 38.4% (5) in the placebo arm. Serious adverse events
included: IBD flare (2 active, 1 placebo), and reactivation of C. difficile infection (2 active). 7 patients
required hospitalization (2 active, 5 placebo). Remaining adverse events were minor and self-limited
(muscle pain, cough, fatigue). Based on failure to meet predefined recruitment targets, recruitment
was suspended at 36 months by the trial's Data Safety and Monitoring Board (DSMB). No safety
concerns were identified by the DSMB.
Conclusion: Our pilot study is the first paediatric RCT of FMT in UC. We established important
feasibility data regarding paediatric patient eligibility, recruitment, adherence to protocol, and safety of
the intervention. Our analysis suggests high rates of patient interest. Minor adverse events were
noted, with 4 serious adverse events in the FMT arms. Changes to study design may enhance
recruitment, and determine risk factors underlying adverse events. Future studies will build upon our
initial pilot work that shows a potential role for FMT in paediatric UC treatment.
Contact e-mail address: pain@mcmaster.ca
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Gut on-a-chip: tissue based human intestinal barrier model for studying host microbe-immune
responses
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Evita van de Steeg1
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Drug development is currently a long and costly process and the majority of drug candidates fail to
reach clinical trials. The field still lacks proper human intestinal models that could guarantee drug
safety and efficacy. Conventional intestinal models are limited to either monolayers of human intestinal
cells in a very simple model or rely on complex but less reliable animal models. Organ on-a-chip
systems have created more complex yet more reliable preclinical alternatives, whereas most of the
developed models still lack the micro-environmental context present in human intestine. Platforms
based on ex vivo intestinal tissue can address these shortcomings, but current ex vivo models are
often difficult to operate, limited to maintain the tissue viability and not suitable for small tissue
samples. At TNO, we have tackled these limitations and developed a 3D printed organ on-a-chip
system that integrates small sizes of intestinal tissues, has easier operation protocol, better suits
higher throughput applications and shows low adsorption to conventional test drugs (< 15%). Intestinal
tissue form multiple species can be applied and show proper tissue functionality, i.e. human, pig, rat
and dog tissue. When applying human intestinal (colon) tissue, proper barrier function with low
leakage of FITC dextran (MW4000, < 2%) up to 26 hours was shown. Excreted lactate dehydrogenase
(LDH) levels were below 20% after 26 hours, while LDH levels within the applied tissue segments
remained stable to values observed in control segments, demonstrating endured tissue viability
throughout the experiment. The drug permeability of atenolol (transported paracellularly) and
antipyrine (transported transcellularly) showed proper distinction of transcellular over paracellular
transport (>2-fold). Most interestingly, the developed gut on-a-chip model was applied to study the
effect of specific host-microbe interactions on the innate immune response and gut barrier properties.
Exposure of human colon tissue to Clostridium difficile toxin or Salmonella bacteria' significantly
induced secretion of pro-inflammatory cytokines (e.g. Il-8, IL-6, TNF-alpha) and disrupted barrier
properties (increased permeability of paracellular transport markers, inducing leaky gut). Moreover,
healthy human colon tissue exposed to 'fecal water' derived from Inflammatory Bowel Disease patients
showed similar pro-inflammatory effects, demonstrating not only the unhealthy status of IBD patients
microbiota but also the potential of the perfused human gut on-a-chip platform as a physiologically
relevant in vitro IBD model. In the future we will use our (human) tissue based gut on-a-chip platform
to explore local pro- and anti-inflammatory effects of microbial compounds and related influences on
drug and nutrient absorption. Additionally, we will study the subsequent effect of these intestinal
processes on the progression of metabolic liver diseases, such as NAFLD/NASH.
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Paediatric Primary Sclerosing Cholangitis - Ulcerative colitis. Audit of 2 year outcomes with
oral Vancomycin treatment
Fariha Balouch1, Christopher Burgess1, Li-Zsa Tan2, Claire Reilly1, Julia Clark3, Peter Lewindon1
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Background: Primary Sclerosing Cholangitis and Ulcerative colitis (PSC-UC) is an emerging
phenotype, distinct from other Inflammatory Bowel Disease (IBD) with catastrophic liver and colonic
outcomes, in particular higher rates of cancer and premature death. PSC-UC can prove resistant to
conventional medical therapies (CMT). Oral Vancomycin Therapy (OVT) is proposed for PSC with
uncertain impact on liver outcomes but recently reported efficacy for treatment of the colitis. Last year
we reported experience in 17 children, we now report colitis outcomes and lack of emergence of
Vancomycin Resistant Enterococcus (VRE) in a larger, well characterised cohort of children with PSCUC receiving OVT with 2 years follow up.
Methodology: Children under 18 years of age, attending the Paediatric IBD clinic at Queensland
Children's Hospital, a single tertiary centre, from September 2013 - December 2020 given OVT for
active colitis (elevated Faecal Calprotectin (FC) and/or colonoscopy) in the context of PSC were
eligible for review. PSC was confirmed by evidence of cholangiopathy, MRCP and/or Liver biopsy.
Only children receiving a minimum 3 months OVT, 50mg/kg/day were included. Main indication was
failed Conventional Medical Therapy (CMT). We report induction and maintenance of colitis remission.
Deep Remission was defined as Paediatric Ulcerative Colitis Activity Index (PUCAI) < 10, FC < 100 +/Mucosal Healing (MH) on colonoscopy. Stool for VRE was tested in all patients during therapy.
Results: 29 children (mean age 11 years, 1-17 years;18 Male), were given OVT. Median initial
treatment duration was 6 months. At 6 months: 2/29 had ongoing active colitis; 27/29 in deep
remission, PUCAI < 10, normal FC < 100 (24) and/or colonoscopy (11). Of these 11, 9 had complete
MH, 2 near complete MH and received a further 6 months OVT achieving complete MH. At median 12
months, 2 were lost to follow up. 20/27 were in sustained remission, most had ceased OVT and on
CMT alone. 18/18 had normal FC and/or 7 had normal colonoscopy. 5/27 had relapsed and all 5
responded clinically and to normal FC after retreatment with OVT. Hence at median of 12 months
follow up, 25/27 patients on the OVT program were in deep remission 22 patients had 24 months
follow up but 2 had no available data. 15/22 were in complete clinical (PUCAI 0) and deep remission
(normal FC,12 and/or colonoscopy, 8) and 10 of these in sustained remission, mostly off OVT. No
patient required Colectomy. None developed VRE during this period.
Conclusion: OVT in children with UC and confirmed PSC, mostly failing conventional medical
therapy, is highly efficacious at inducing and re-inducing deep remission of colitis. No VRE was
demonstrated. It is time to study OVT in formal randomized trials which also address pathogenesis to
aid in the selection of patients and optimal usage within informed treatment paradigms.
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Dietary triggers of colonic inflammation following treatment with exclusive enteral nutrition in
children with Crohn's disease
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Hazel Duncan3, Vikki Garrick3, Lee Curtis3, Elaine Buchanan3, Tracey Cardigan3, Lawrence
Armstrong4, Caroline Delahunty5, Diana M. Flynn3, Andrew R. Barclay3, Rachel Tayler3, Richard
Hansen3, Richard K Russell6, Konstantinos Gerasimidis1
1University

of Glasgow, School of Medicine, Glasgow, United Kingdom
of Glasgow, School of Engineering, Glasgow, United Kingdom
3Royal Hospital for Children, Department of Paediatric Gastroenterology, Hepatology and Nutrition,
Glasgow, United Kingdom
4Crosshouse Hospital, Department of Paediatrics, Crosshouse, United Kingdom
5Wishaw General Hospital, Department of Paediatrics, Wishaw, United Kingdom
6Royal Hospital for Sick Children, Department of Paediatric Gastroenterology, Hepatology and
Nutrition, Edinburgh, United Kingdom
2University

Objectives and Study: Exclusive enteral nutrition (EEN) ameliorates gut inflammation in children with
Crohn's disease (CD). We have previously described the rapid rise in faecal calprotectin levels (FC)
when children with CD return to their habitual diet after EEN treatment1. We aimed to explore dietary
triggers of CD relapse by performing dietary assessment and measuring biomarkers of food
consumption in faecal samples of children with CD during early food reintroduction.
Methods: A composite outcome of clinical remission post EEN (weighted Paediatric Crohn's Disease
Activity Index < 12.5) and a significant drop in FC (FC decrease over 500 mg/kg / over 50 %), was
used to define the patient group. All patients completed 3-day estimated weight food diaries and
provided a faecal sample. Patients were divided equally for statistical analysis purposes in two groups;
above (Group 1) and below (Group 2) the median FC concentration at food reintroduction [900 mg/kg
(341, 1,243)]. Nutrient analysis was performed with WinDiets. Short chain fatty acids, the gluten
immunogenic peptide (GIP) and starch were measured in stool, as proxy of fibre, gluten, and resistant
starch, respectively. Food groups were assigned using the National Diet and Nutrition Survey
approach. Food-group models using regression and random forest analysis were used to predict
classification to FC groups. All data are displayed using medians (Q1, Q3).
Results: 14 children provided a FC sample within 21 (15, 51) days post EEN. Classification of patients
in the two groups resulted in significantly different FC values: Group 1: 1181 mg/kg (1024, 1781) vs
Group 2: 411 mg/kg (130, 651) (p< 0.001). Age, weight and height were similar between the two
groups (p=0.40, p=0.37, p=0.79). Total energy intake did not differ between the two groups (p=0.37).
Patients in Group 1 consumed more dietary fibre than Group 2 [12.1 g (11.3, 19.9) vs 9.9 g (7.6, 12.1),
p=0.04]. Protein and phosphorus intakes, expressed as a percentage of reference nutrient intakes,
were also higher in Group 1 than Group 2 [Protein (%): 262 (195, 291) vs 211 (88, 215), p=0.02;
phosphorus (%): 241 (171, 290) vs 177 (131, 1901), p=0.04]. Butyrate levels were higher in Group 1
than Group 2 [62.5 (41.8, 114) vs 34.1 (29.2, 49.6), p=0.02]. There were no differences in GIP and
faecal starch levels between the two groups (p=0.18, p=0.12). Red & processed meat intake was
higher in Group 1 than Group 2 [151 g (66.7, 190) vs: 63.3 g (21.7, 67), p=0.02)]. Cereals intake was
non-significantly higher in Group 1 than group 2 [389 (207, 405) vs 231 (141, 279), p=0.08]. Among
four models, a model containing meat, cereals and their products had the lowest out-of-bag error rate
and was positively associated with classification of patients in Group 1 (Figure 1).
Conclusion: The current analysis suggests that dietary fibre, protein, phosphorus, and red &
processed meat may be associated with recurrence of colonic inflammation in children with CD during
early food reintroduction. These findings should be confirmed in larger studies.
References: 1. Logan, M. et al. The reduction of faecal calprotectin during exclusive enteral nutrition
is lost rapidly after food re-introduction. AP&T 50, 664-674 (2019).
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Gluten ingestion in the first years of life is a risk factor for celiac disease in children genetically
predisposed
Renata Auricchio1, Ilaria Calabrese2, Martina Galatola1, Donatella Cielo1, Fortunata Carbone3,
Marianna Mancuso1, Roberta Rotondo1, Riccardo Troncone1, Luigi Greco1
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Objectives and Study: The role of amount of gluten eaten after weaning is a controversial risk factors
for the development of CD. We aim to estimate the relative risk for CD associated to dietary pattern
and amount of gluten eaten by genetically predisposed infants. We also aim to relate these data with
serum inflammatory pattern of cytokines in the third year of life before the production of specific
antibodies.
Methods: Three hundred seventy three HLA DQ2/DQ8 positive newborns, first degree relatives of
celiacs,were followed from birth up to 6 years. Twenty-seven developed CD (mean age 42 months). A
dietary interview at 9,12,18,24 and 36 months allowed to obtain a complete nutritional assessment
and to calculate the amount of gluten consumed. Serum cytokines (INFg, IL1b, IL2, IL4, IL6, IL10
IL12p70, IL17, TNFa) were analysed at 4 (before gluten)and 36 (before antibodies production) months
of life.
Results: Infants who developed CD(cases) ingested significantly more gluten in the second year of
life compared to those who remained healthy (controls). The relative risk associated to the highest
quartile of gluten ingested(> 5,53gr/day) in the second year of life was 6.3 folds. Cases showed a
consistent increase in serum cytokines (INFg, IL1b, IL2, IL6, IL10, IL12p70 and TNFa), compared to
controls, at 4 months of age, before gluten introduction.The amount of gluten ingested in the second
year of life was strongly correlated also to cytokines (INFg, IL2, IL4, IL12p70, IL17) at 36 months in
cases.
Conclusion: The amount of gluten ingested in the second year of life is a significant risk factor for the
development of CD. Infants who eventually develop CD show a peculiar serum cytokine profile at 4
months before gluten. The amount of gluten in the second year is strongly correlated with an
inflammatory profile in serum cytokines at 36 months, before the production of anti-transglutaminase
antibodies, only in infants who develop CD.
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Endomysial antibodies positivity among children and adolescents with high positive antitissue transglutaminase type 2 IgA antibodies
Amir Ben Tov1,2,3, Rochelle Fayngor2, Raanan Shamir2,4, Yael Weintraub1,2, Anat Yerushalmy-Feler1,2,
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Objectives and Study: The European Society for Pediatric Gastroenterology, Hepatology, and
Nutrition Guidelines for the Diagnosis of Coeliac Disease recommends that symptomatic patients with
positive anti-tissue transglutaminase type 2 IgA (anti-TG2) antibodies levels ≥ 10 times the upper limit
of the normal (ULN) values will have the option to omit endoscopy and biopsy in the diagnostic
process of coeliac disease (CD), provided anti endomysial antibodies (EMA) are positive in a second
blood sample. Since 2016, we used a novel algorithm in the central laboratory of our health
maintenance organization, where all blood samples which were tested for CD and were > 10 times
ULN in two consecutive tests underwent EMA testing. We aimed to look for the positivity of EMA in
this real-life clinical scenario.
Methods: A retrospective analysis of all anti-TG2 samples which were tested for CD during the years
2016-2018. Our health maintenance organization is the second-largest sick fund in the country,
ensuring 25% of the population with a nationwide and representative distribution. Serology samples
obtained from all patients countrywide were analyzed in one central laboratory.
Screening serology in all patients started with an anti-TG2 ELISA kit (Phadia, Sweden) after exclusion
of Immunoglobulin A (IgA) Deficiency (Defined as IgA< 20mg/dl). EMA testing was done using distal
oesophagal primate kits.
Results: During the study period, 124,904 children and adolescents (ages 0-18 years) were tested at
least once for celiac serology. There were 3,434 patients with positive anti-TG2 results (2.62% from
the overall tested population), 977 (0.75) had IgA deficiency and therefore not tested for anti-TG2.
Among patients with positive anti-TG2, 1,382 had an anti-TG2 result > 10 times ULN (1.1%). Eightynine patients with anti- TG2 > 10 times ULN were excluded from the final analysis because they had
high positive results in the years before the study period.
Overall, 1291 patients had their first anti-TG2 >10 times ULN during the years 2016-2018. Among
them, 534 (41.3%) had a second serology test with results > 10 times ULN and their serum was tested
for EMA as well. All of them (100%) had positive results with titers between 1:20 to 1:160 (none
below). The rate of patients with high positive serology who underwent endoscopy was 64.3%. There
was a difference in the rate of endoscopy between groups; 70.8% of patients who had only one antiTG2 > 10 ULN as compared to 55.1% among patients who had two high positive tests and an EMA
(p< 0.001).
Conclusion: In a real-world setting using commercial kits, all children having anti-TG2 levels >10
times ULN in two consecutive tests had positive EMA as well. This finding suggests that with this kit
used, a repeated anti-TG2 of > 10 times ULN may be sufficient rather than ordering an EMA test.
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Poor adherence to coeliac diagnostic guidelines: Results from The German Celiac Registry
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Sibylle Koletzko1,2, Romina di Giuseppe3, Sina Franzenburg3, Stephanie Baas4, Detlef Schuppan5,6,
Bernd Brokemeyer3,7,8, Margit Blömacher3
1Dr.

von Hauner Kinderspital, Department of Paediatrics, Ludwig Maximilian University (LMU),
München, Germany
2School of Medicine Collegium Medicum University of Warmia and Mazury, Department of Paediatrics,
Olsztyn, Poland
3IBD Competence Network, Celiac Registry, Kiel, Germany
4Deutsche Zöliakie Gesellschaft e.V, Celiac Registry, Stuttgart, Germany
5Institute of Translational Immunology and Center for Celiac Disease, Food Allergy and Autoimmunity,
Mainz, Germany
6Harvard Medical School, Division of Gastroenterology, Beth Israel Deaconess Medical Center,
Boston, United States
7University Hospital Schleswig-Holstein, Campus Kiel, Medical Clinic I, Kiel, Germany
8Gastronenterology Practice, Gastroenterology, Minden, Germany
Objectives and Study: Coeliac disease (CD) is a systemic autoimmune disease with a prevalence of
~1% in Europe elicited by gluten and related prolamines in genetically susceptible individuals. The
diagnosis is based on positive CD specific autoantibodies against transglutaminase (TGA) or
endomysium (EMA) and villous atrophy on duodenal biopsies. CD is usually diagnosed late or not at
all, due to lack of awareness of its variant clinical manifestations. Assessment of the patients´ burden
of CD morbidity and comorbidities, and identification of unmet needs for improving quality of care
should be a public health priority. To address this gap, the German Coeliac Society (DZG) and the IBD
Competence Network initiated a German-wide CD patients` registry to disclose the current quality in
diagnosis and disease management of CD.
Methods: The GeCeR is designed as a patient centered health care online-registry in Germany that
aims at enrolling large numbers of CD patients (3,000-5,000, to be extended to 10,000 CD patients).
Participants of all ages (minors are represented by their legal guardian) with a self-reported CD
diagnosis are included. The registry requests baseline information on diagnostic work-up, symptoms,
co-morbidities, on the patients´ self-perceived and objective burden of CD (health status, quality of life,
psychosocial and physical co-morbidities), and on current monitoring and therapeutic management.
Criteria for the certainty of the CD diagnosis (very likely, likely, unclear, and unlikely) were based on
self-reported results (table). Here we compared diagnostic workup and certainty of diagnosis in
paediatric versus adult CD patients.
Results: From 11/2019 - 6/2020, 2,900 participants registered and 1,913 (66%) completed the
baseline questionnaire and are the base for this analysis; 78.2% were females with the following age
distribution < 8 (9.9%), 8-12 (11.3%), 13-17 (7.2%) and >18 years of age (71.6%). In 291/1,682
(17.9%) diagnostic work up was not performed under gluten containing diet. In patients diagnosed <
18 years of age, 65% had biopsies performed. The certainty of diagnosis for paediatric and adult
patients is given in the table.

CD very likely

CD likely

CD unclear

CD unlikely

Biopsy & TGA/
EMA-IgA done and
pathological

Biopsy & TGA/
EMA-IgA done,
results unknown

Biopsy or TGA/EMA Neither biopsy nor
done
TGA/EMA done

Children (n=434)

50.9%

13.4%

35.0%

0.7%

Adults (n=1,479)

33.3%

15.7%

49.8%

1.3%

[Certainty of self-reported Coeliac diagnosis in children and adults]
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Of 150 paediatric patients diagnosed without biopsies, 102 (68%) could not report their TGA results.
Of the 48 informative patients, 12 (25%) had TGA-IgA levels lower than 10 times the cut off value.
Conclusion: The high registration number within 7 months indicates a huge interest of CD patients in
communicating their health status. The results show insufficient quality of care in the work up and
communication of the CD diagnosis in the past, with half of adult and a third of paediatric patients
having no proof how the diagnosis was confirmed. A quarter of the children with diagnosis without
biopsy did not fulfil the ESPGHAN diagnostic criteria. The continuous longitudinal registry will show
whether the availability of the Coeliac Passport in Germany since 2019 will benefit diagnostic
management and will identify further gaps and needs with the aim to improve quality of care in CD.
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International consensus on pediatric endoscopy reporting elements: A report from the
Pediatric Endoscopy Quality Improvement Network (PEnQuIN)
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Background and Objectives: High quality procedure reports are a cornerstone of high quality
pediatric endoscopy as they ensure the clear communication of procedural events and outcomes,
guide patient care and facilitate continuous quality improvement. The international Pediatric
Endoscopy Quality Improvement Network (PEnQuIN) was sponsored by the North American and
European Societies of Pediatric Gastroenterology Hepatology and Nutrition (NASPGHAN and
ESPGHAN) to develop and define standard reporting elements for high quality pediatric endoscopy
procedure reports.
Methods: Delphi methodology was employed to identify key elements that should be included in all
pediatric endoscopy reports. Potential reporting elements were initially generated from a systematic
literature review, a hand search of reference lists of published endoscopy quality guidelines and a
survey of PEnQuIN members. Item reduction was then attained through iterative rounds of
anonymized online voting using a 6-point scale. Responses were analyzed after each round and items
were excluded from subsequent rounds if ≤ 50% of panelists rated them as 5 ('agree moderately') or 6
('agree strongly'). Reporting elements that ≥ 70% of PEnQuIN members rated as 'agree moderately' or
'agree strongly' were considered to have achieved consensus.
Results: Twenty-six PEnQuIN working group members from 25 centers in 8 countries across North
America (n=17, 65.4%) and Europe (n=9, 34.6%) participated, representing various practice types
(academic: 23 (88.5%); community: 4 (15.4%)), and practice settings (pediatric-only endoscopy unit:
18 (69.2%); mixed adult-pediatric unit: 8 (30.8%)). Sixty-three potential endoscopy reporting elements
were identified for consideration during the Delphi process, with the flow of reporting elements
throughout the process outlined in Figure 1. After three rounds of voting, 30 items reached consensus
as key reporting elements for endoscopic procedures performed on pediatric patients, including
elements detailing procedural information, patient identifiers, procedural indication(s),
sedation/anesthetic plan, equipment utilized, procedural completeness and quality, tissue
specimen(s), and post-procedural management. Twenty-eight reporting elements met criteria for
elimination, and 5 reporting elements did not reach criteria for either elimination or consensus after
three survey rounds. Of the participating PEnQuIN members, all 26 (100%) completed all three rounds
of voting. Across all 3 Delphi rounds, 0.48% of the items had missing ratings.
Conclusions: The PEnQuIN guideline development process establishes international agreement on
key reporting elements essential for inclusion within a pediatric endoscopy report. It is recommended
that the PEnQuIN standard reporting elements for pediatric endoscopy be universally employed
across all endoscopists, procedures and facilities as a foundational means of ensuring high quality
endoscopy services, while facilitating continuous quality improvement in endoscopic care for children.
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GASTROENTEROLOGY - Endoscopy
G-O-021
Endoscopic incision for the treatment of refractory esophageal stenosis in children
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Objective and study: In children, surgical anastomosis stricture and caustic lesions are the two main
causes of esophageal stenosis. Some of them remain refractory to repeated endoscopic dilations and
the treatment of these stenosis is at risk of high morbidity. We studied the efficacy and tolerance of
endoscopic incision (EI) to treat refractory esophageal stenosis.
Methods: all children treated for an esophageal stenosis using EI were collected from 2015 to 2018 in
2 tertiary pediatric centers. The devices and procedure (EI with or without associated dilation) were left
to the discretion of the endoscopist. Dysphagia score was defined according to the swallowing abilities
as follow: 1 if solids passed, 2 if smooth diet passed, 3 if liquids passed, 4 if liquids blocked. The
success of EI was defined by the reduction of dysphagia with no need of further endoscopic dilation or
surgery after EI procedures.
Results: 63 EI (mean of 4.5  6,1 sessions/child) were performed in 14 children who underwent
anastomotic (n=9, 64.3%) or caustic (n=5, 35.7%) stenosis. Before EI procedure, children were treated
by a mean number of 10  12 endoscopic dilations (in 11 children), topic mitomycin C (n=2),
triamcinolone injection (n=5), covered stents placement (n=3) or surgical resection (n=1). EI
procedures were effective in 7/14 children after a mean follow-up of 14,7  11 months. At the end of
study, dysphagia score decreased from 2,7  1 to 1,7  1,5 (p = 0,001), with an increased number of
children able to swallow solids (6/14 (42.9%) vs 1/14 (7.1%), p=0.04). The mean diameter of
esophagus was significantly increased from 4.9mm  2.6 to 8.5mm  5.6 (p=0,006). Complications
occurred in only 3 children (pain in two and infection in one).
Conclusion: Endoscopic incision might be an alternative treatment of esophageal stenosis with a low
rate of complication, even in lesions refractory to endoscopic dilations.
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GASTROENTEROLOGY - Endoscopy
G-O-022
Mobile Health technology (mHealth) in pediatric ileocolonoscopy quality indicators
assessments: results from a national program of the Italian Society of Pediatric
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Objectives and Study: Mobile health technology (mHealth), including applications (apps) running on
smart devices, is becoming increasingly popular and can profoundly impact health care. One of the
main applications might be quality programs in medical procedures. Currently, there has been no
formal assessment on quality and safety indicators for gastrointestinal procedures in children, mainly
because it is often time-consuming for operators. We aimed to determine the quality of pediatric
ileocolonoscopy (IC) in Italy by using mHealth as a new and innovative way to collect data in a
national registry.
Methods: We conducted a prospective data collection by using a mobile app (ENDO-PED®),
developed by the Endoscopy Special Group of Interest of SIGENP in 2018 to examine key quality
indicators. All pediatric endoscopy centers from SIGENP were asked to participate by including all
procedures performed between May 1st, 2019 and November 30th, 2020. Collected data included:
demographics, procedural information (date and type, indication, and therapeutic exams), pre-, intra-,
and post-procedural indicators, patients' satisfaction questionnaire.
Results: Of 2289 registered procedures from 21 centers, 493 IC were analyzed. The median age of
patients was 13.4 years (IQR 8.11-15.1). The most frequent indication of IC was IBD follow-up or
diagnosis (43.4 %). Therapeutic IC was performed in 4%, with polypectomy as the most common
exam.In pre-procedural indicators: a waiting time < 30 days was reported in 48% of procedures, an
explanation time < 5 minutes in 33%, while informed consent was signed in 99%.
In intra-procedural indicators: deep sedation was the most used (70.3%), compared to general
anesthesia (21.1%) and conscious sedation (8.5%). More than 88% of patients were able to assume
an adequate amount of bowel preparation (>90%) with only 3.4% of children who needed a
nasogastric tube placement. The median value of the Boston score was 2.00, 2.05, and 1.98 for the
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left, transverse, and right colon, respectively.
The ileal and cecal intubation rates were 96.2% and 2.6%, thus investigators reported not reaching the
cecum or ileum only in 1.2%. The mean IC time with and without successful TI intubation were 20
(IQR 18-30) and 37.2 (IQR 21-55) minutes, respectively.
In post-procedural indicators: late complications (from 12 hours to 14 days) occurred in 11 children
(2%), 7 of them after a therapeutic procedure. A final report including biopsy results was realized in
84%, but communication to families was realized later than 15 days in 31% of cases.
Only 3% of patients did not answer positively to the patients' satisfaction questionnaire, but 38%
reported wishing to change physician or hospital in the next future.
Conclusion: This study demonstrates how mHealth considerably facilitates quality programs in
pediatric endoscopy. This national quality program showed either positive or negative outcomes in the
IC practice in Italy. Adequate levels of bowel preparation, sedation, TI intubation rate, and safety were
reported. Shortening waiting time, improving post-procedural communication and patients' satisfaction
seem the more urgent areas of intervention. Our data collection is continuing with the aim to deeply
improve the pediatric endoscopy practice in Italy by using mHealth.
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-023
Intrapyloric botulinum toxin injection for refractory nausea and vomiting in paediatric patients
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Objectives and Study: Intrapyloric botulinum toxin injection (IPBI) has been used to treat
gastroparesis (GP) and associated symptoms in adults and children1-4. Antral hypomotility has been
suggested as a cause1. We aimed to determine the impact of IPBI in paediatric patients with refractory
nausea and/or vomiting and to better characterize their clinical symptoms, co-morbidities, gastric
emptying, and antroduodenal manometry (ADM) findings.
Methods: Paediatric patients with refractory nausea and/or vomiting undergoing IPBI from 2017-2020
were included. Medical records were assessed for GI symptoms, comorbidities, gastric emptying
scintigraphy (GES), and ADM. GI symptom improvement pre- and post-IPBI was determined based on
record review. GP was defined as delayed GES based on adult parameters 5. ADM interpretation
included: peak antral contraction amplitude, presence of phase III contractions, and antral
hypomotility. Antral hypomotility was defined as no antral response to a meal. Manometric criteria was
compared between IPBI responders and non-responders by 2-tailed heteroscedastic T-tests.
Results: 26 patients received IPBI for refractory nausea, vomiting, or both. One patient was excluded
for intestinal pseudo-obstruction. The final cohort was 48% male, median age 13.6 yrs. 19 of 25
patients (76%) had GI symptom improvement with initial IPBI, median duration of 8 wks (range 2-32
wks). Males responded better to initial IPBI than females (100% versus 54%). 100% of patients had
either nausea or vomiting, 76% had both. Common GI symptoms were abdominal pain (76%), early
satiety/poor appetite (60%). Common comorbidities included psychiatric diagnoses (anxiety,
depression, 56%) and autonomic symptoms such as orthostatic intolerance (60%). Of the 22 patients
in whom GES was performed, 8 patients had normal gastric emptying and 14 patients were delayed.
In 22 of 25 patients with ADM data, 18 had a normal fasting pattern, 5 had antral hypomotility, 4 had
neuropathic findings. 19 studies showed pylorospasm (clonic contractions >3 mins 6), often with motilin
agonists (17/19). Peak antral contractility varied widely: 137-901 mmHg with fasting, 0-831 mmHg
when fed, 78-850 mmHg with motilin agonists. There were no significant differences in clinical
characteristics, GES, or ADM between IPBI responders and non-responders.
Conclusion: Paediatric patients with refractory nausea and/or vomiting respond favorably to IPBI, but
the mechanism explaining this effect is not clear. The association between IPBI and symptom
improvement raises the possibility of pyloric sphincter dysfunction. Standard GI diagnostic tests
including GES and ADM are not predictive of IPBI response. Future studies focusing specifically on
pyloric function, including pyloric distensibility, are needed to better understand symptom etiology in
these complex patients towards better treatment options.
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GASTROENTEROLOGY - Basic and/or Translational Science
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Objective and study: Paediatric intestinal pseudo-obstruction (PIPO) is a severe gastrointestinal
motility disorder, characterized by functional obstruction of the small intestine in the absence of luminal
occlusion. The diagnosis of PIPO is based on clinical picture supported by tests, namely
antroduodenal manometry (ADM) and/or histopathology. However, there remains limited data
regarding the tests' reliability and the clinical significance of specific findings. Organ bath contractility
provides an opportunity to directly evaluate neuromuscular function of the intestine.
We aim to evaluate and characterise small intestinal neuromuscular contractile patterns in PIPO
patients as compared to tissue from non-PIPO controls.
Methods: Small intestinal tissue was obtained from patients (with informed consent and full ethical
approval) who required surgery, including those with PIPO and those presumed to have normal small
intestinal neuromuscular function (absence of symptoms and/or signs) undergoing bowel surgery for
other indications (e.g. bladder augmentation). After removal of the mucosa, longitudinal muscle strips
(2x5 mm) were attached to an optical force transducer and maintained in physiological conditions.
Spontaneous contractile activity was recorded, under a resting tension of 0.5g, followed by entrained
electrical field stimulation (EFS; 40V, 0.3ms bipolar pulses, 30s in duration at 20Hz) in the absence or
presence of drugs (Atropine, L-NAME and carbachol). Immunochemistry was used to examine
neuromuscular structure and neuronal subtype composition. Contractile responses were compared
between PIPO and non-PIPO controls.
Results: Six PIPO patients (aged 4.17±2.04 years) and 11 controls (aged 9.27±4.90 years) were
included. The frequency of contractions at baseline was significantly different between muscle strips
from PIPO and control patients (4.95±3.84 vs 8.35±1.58 cycles/min; P=0.001; Figure 1A). Carbachol
(1uM) induced sustained contraction at 4.03±2.47g and 4.07±1.91g in PIPO and control, respectively
(P=0.972; Figure 1B).
In PIPO samples, the area under the curve (AUC) upon EFS was 70.57±49.67g.s. In the presence of
Atropine (1uM), this was reduced to 17.66±17.33g.s. Further addition of L-NAME (100uM) in the
presence of atropine, resulted in a mean response of 9.92±11.57g.s. In controls, the AUC upon EFS
was 71.51±44.21 g.s, changed to 14.17±13.79 g.s and 19.62±15.43g.s in the presence of atropine and
further addition of L-NAME (Figure 1C).
Apart from one PIPO sample where abnormal muscular layers were identified, SM22+ immunostaining
demonstrated both circular and longitudinal muscle layers in all PIPO and control samples. There were
also no discernible differences in neuronal networks or the presence of excitatory neurons (VAChT+
and Sub P+), and inhibitory neurons (nNOS+ and VIP+), between the two groups.
Conclusions: This preliminary study shows promising utility of tissue contractility tests for the
diagnosis and characterization of intestinal motility disorders. From this tissue-based study, contractile
frequencies were found to be different between control and PIPO patients. Future work will seek to
quantify neuronal subtype and neurotransmitter receptor composition, which might account for
changes in the neuromuscular function of PIPO bowel.
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[The intestinal contractile responses from control and PIPO samples ]
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Percutaneous tibial nerve stimulation in children with functional constipation
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Objectives and Study: Management of intractable Functional Constipation (FC) can include
antegrade enemas, transanal irrigation and in some cases sacral nerve stimulation (SNS). SNS is
expensive, invasive and not available in all centers. Although the mechanism of action of SNS in the
treatment of FC is unclear, one of its effects is through direct modulation of nerve activity.
Percutaneous tibial nerve stimulation (PTNS) allows transmission of electronic impulses and
retrograde stimulation to the sacral nerve plexus in a simple and non-invasive fashion.
Methods: Single-center, prospective interventional study. Children between the ages of 4-14 with
Rome IV diagnosis of FC. Exclusion criteria: Neurological problems or organic causes of fecal or
urinary incontinence. Over a 2-week period, children received 10 daily sessions of PTNS (30 min/day)
during weekdays. Electrodes were placed over the skin of the ankle posteriorly. Placement of
electrodes on the anatomic route of the posterior tibial nerve was confirmed through visualization of
rhythmic flexion of toes during initial stimulation. Strength of the stimulus was below pain threshold.
Children recorded characteristics of bowel movements (BMs) daily during the intervention and the
following 7 days. Consistency was assessed through Bristol scale and quality of life (QOL) via PedsQL
GI questionnaire.
Results: 23 children were enrolled. one child was excluded for acute gastroenteritis (on the 7th
session of PTNS) and one child for COVID-19 exposure. 20 patients completed the study (4-14 years)
(8,4+/-3,2years, 71.4 % female) day 1 (n=21) to day 17(n=20). By the end of the trial, there was a
significant improvement in consistency of BMs, fecal incontinence (FI) (no episodes of FI), presence
and intensity of abdominal pain and a trend for improvement in blood in the stools (no children had
blood in the stools). In PedsQL GI questionnaire, there was a 91.3% improvement of incomplete BM
and 86.3% improvement in abdominal pain. Only one child required rescue therapy (no BM for 3
days). This child was the only treatment failure. Two children reported leg cramps that resolved by
changing the side of PTNS application. At 7 days follow-up, there was persistently significant
improvement in presence and intensity of abdominal pain and no children had FI or blood in the stools.
Conclusion: We found an improvement in stool, consistency, FI, blood in stools and QOL at the end
of the trial with sustained benefits in abdominal pain, blood in stools and FI at follow-up. The study
suggests that PTNS may be a promising noninvasive treatment for FC in children. Larger studies with
long-term follow-up should confirm our findings. Controlled randomized clinical trials with various
protocols are recommended.
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GASTROENTEROLOGY - Inflammatory bowel disease
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Trends in pediatric inflammatory bowel disease-attributable direct costs: A population-based
analysis
Wael El-Matary1, Zoann Nugent2, Julia Witt3, Charles Bernstein2
1University

of Manitoba, Pediatrc Gastroenterology, Winnipeg, Canada
of Manitoba, Internal Medicine, Winnipeg, Canada
3University of Manitoba, Economics, Winnipeg, Canada
2University

Objectives and Study: In addition to its symptomatic burden, inflammatory bowel disease (IBD) has a
major financial burden on patients and healthcare systems. However, there is a paucity of evidence on
IBD-attributable costs in children. In a population based analysis, we determined the trends of IBDattributable direct costs over 22 years in Manitoba, Canada.
Methods: Data were extracted from Manitoba Health Provider Claims, and other population registry
datasets from 1995 to 2017. Children with IBD were matched by age, sex, and location with children
without IBD. IBD-attributable direct costs were calculated using utilization counts from the
administrative data and cost estimates from different sources. Inpatient hospitalization and outpatient
procedure costs were estimated using the resource intensity weight (RIW) that is attached to each
record in the data. Costs were expressed in 2018 Canadian dollars.
Results: We included 733 (428 with Crohn's disease) prevalent cases who were diagnosed with IBD
before the age of 18 years and were followed for 2450 person-years. An age, sex and geography
matched control group of 6763 persons without IBD who were followed for 21558 person-years was
included. The median annual physician's billing fees increased from $381 (IQR 215-1064) in 1995 to
$936 (IQR 579-1932) in 2017 (p< .001). The annual ambulatory care days for persons with IBD also
significantly increased from a median of 8 days per year (IQR 5-13) in 1995 to 12 days per year (IQR
8-17) in 2017 (p < 0.0001) while they remained stable (median 2 days per year) in the control group
(p=0.12). The annual medication costs per patient increased from a median of $270.9 in 1995 to
$7944 in 2017 (p< .0001). Between 2012 and 2017, the median annual medication costs for all
persons on anti-tumor necrosis factor (TNF) medications were $28,582 (IQR 21854-36736)compared
to $861for persons with IBD not on an anti-TNF agent (IQR 355-1,714) (p< 0.0001) with a relatively
stable costs over the 5-year period. The median annual direct costs per patient with IBD was
$1810.716 in 2004 as compared to $14791.55 (p< .0001) in 2017.
Conclusions: Over 2 decades, there was a significant increase in the pediatric IBD-attributable direct
costs mainly driven by medication costs mainly anti-TNF biologics.
Disclosure of Interest: Dr. Bernstein is supported in part by the Bingham Chair in Gastroenterology.
He is on Advisory Boards for Abbvie Canada, Janssen Canada, Takeda Canada, Pfizer Canada.He is
a Consultant for Mylan Pharmaceuticals. He is receiving educational grants from Abbvie Canada,
Pfizer Canada, Shire Canada, Takeda Canada, Janssen Canada. Speaker’s panel for Abbvie Canada,
Janssen Canada, Takeda Canada, and Medtronic Canada. Received research funding from Abbvie
Canada. Dr El-Matary served and advisory board member and speaker’s panel for Abbvie Canada,
and advisory board for MERCK.
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Objectives and Study: Functional Gastrointestinal Disorders (FGIDs) are very common in children
with a prevalence ranging between 12% and 29%. The pathogenesis is multifactorial and it involves
dietary factors. The increase in FODMAP rich foods has been identified as a possible trigger for
FGIDs. Despite the high content of FODMAP in Mediterranean Diet (MD), emerging data support the
beneficial effect of the MD in FGIDs. The aim of this study was to evaluate whether the prevalence of
FGIDs in the different Mediterranean countries may be influenced by the content of FODMAP in the
diet or by the adherence to the MD.
Methods: Four thousand four hundred twenty-two (4422) children (4-18 years old) were enrolled from
Croatia, Greece, Italy, Macedonia, Serbia, and Israel in a study supported by an ESPGHAN Network
Grant. Subjects were simultaneously examined in relation to their eating habits and the presence of
FGIDs, using the following questionnaires: Rome IV criteria (QPGS-RIV), 3-day food diaries (3DFR)
and MD Quality index (KIDMED). The dietary intake and the content of FODMAP were evaluated
using the WinFood and Prodi software. The total of FODMAP was given by the sum of fructans,
galactans, lactose, fructose and polyols.
Results: We analyzed 1972 children aged4 to 10 years (Group A; 7.26 ±1.6yrs), and 2450 subjects 11
to 18 years old (Group B; mean age, 13.12 ±2.3yrs). In Group A, the overall prevalence of FGIDs was
16% with a statistically significant difference among countries (p< 0.001).The most frequent disorders
in Group A were functional constipation (FC: 7.46%), functional dyspepsia (FD: 3.46%) and irritable
bowel syndrome (IBS 1.17%). The association between FGIDs and FODMAP consumption was not
statistically significant (p=0.451).In Group A the lowest consumption of FODMAP was found in Italy
(median: 15.77g/day; Q1:10.84;Q3:24.51),where it was reported a high prevalence of FGIDs
(26%).(Table) In Group B, the overall prevalence of FGIDs was 26%, and a significant difference was
found among countries (< 0.001). The most frequent disorders in Group B were: FC (13.7%), FD
(5.7%) and abdominal migraine (2.77%).In this group we found a significant inverse association
between FGIDs and low FODMAP consumption (p< 0.001).In Group B the highest consumption of
FODMAP was found in Croatia (median: 26.06g/day,Q1:18.21; Q3:33.26), while the highest
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prevalence of FGIDs was reported in Israel, Italy and Macedonia (p< 0.001). (Table)The adherence to
MD in all countries was intermediate, except for Serbia where it was low.
Conclusion: Our preliminary data suggest that FODMAP consumption and MD adherence seem to be
unrelated with the high prevalence of FGDIs in the Mediterranean area.

[Prevalence of FGIDs and FODMAP intake]
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GASTROENTEROLOGY - Cystic fibrosis and pancreatic disorders
G-O-028
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Objectives and Study: The role of NEUROGENIN3 (NEUROG3) as a master regulator of pancreatic
and intestinal endocrine differentiation has been modeled in detail using transgenic animals and
human embryonic stem cells. Patients with biallelic NEUROG3 mutations result in a paucity of
endocrine cells in the pancreas, small bowel, and colon. Patients develop diabetes mellitus (DM) and
severe generalized malabsorptive diarrhea. However, patient exocrine pancreatic functions were not
fully evaluated due to massive diarrhea which interferes with stool elastase level in reports published
so far. We generated pluripotent stem cells from a patient's fibroblasts to investigate pancreatic
progenitor population. Also detailed clinical assessment of patient´s exocrine as well as endocrine
pancreatic function.
Methods: We identified a patient with a biallelic mutation of NEUROG3 that is functionally null for any
biochemical activity. Clinical assessment of the patient's exocrine and endocrine function were
investigated in detail. We created patient-specific induced pluripotent stem cell (iPSC) lines
(NEUROG3NULL) and used CRISPR-Cas9 gene editing to generate isogenic corrected iPSC lines
(NEUROG3CORR) to study pancreatic progenitor cell differentiation.
Results: NEUROG3NULL cells generated from the patient did not express NKX6.1 in the PDX1+
pancreatic progenitor population, which suggests that the mutation could decrease progenitor cell
competence, thus disrupting pancreatic organogenesis and resulting in endocrine and exocrine
dysfunction. NEUROG3NULL cells failed to differentiate into pancreatic exocrine cells in vitro, which was
reversed in NEUROG3CORR. The effects of NEUROG3 loss-of-function correlate clinically with exocrine
pancreatic insufficiency (EPI) in the patient who donated these cells. Stool elastase has been widely
used in clinical settings to diagnose EPI. However, in patients with NEUROG3 mutation who have
chronic diarrhea, stool elastase alone is not reliable to make the EPI diagnosis. Thus we studied the
patient´s exocrine pancreatic function by endoscopic pancreatic function testing (EPFT), secretin
enhanced Magnetic resonance cholangiopancreatography (MRCP), in addition to fecal elastase
assessment. Clinical assessments revealed the patient had undiagnosed exocrine pancreatic
insufficiency. Pancreatic Enzyme Replacement Therapy (PERT) in this patient has demonstrated a
better weight gain, improved nutrition status and partial diarrhea improvement.
Conclusion: Taken together, our findings are a model of precision medicine of using patient-specific
iPSCs to understand disease etiology and discover unique human molecular networks that diverge
from conclusions drawn from animal models. These results expose a novel role for NEUROGENIN3 in
human pancreatic differentiation and illustrates how patient-specific stem cells can be used to
interrogate disease etiology and affect patient care.
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GASTROENTEROLOGY - Inflammatory bowel disease
G-O-029
Efficacy of cyclic exclusive enteral nutrition to maintain longterm drug-free remission in
paediatric Crohn's disease: the CD HOPE study of the GETAID pédiatrique
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Objectives and Study: Nutritional therapy is recommended as first choice induction therapy for
luminal active Crohn's disease (CD). To address the question if patients responding to nutritional
induction therapy can be maintained in remission on dietary therapy without the use of
immunosuppressive drugs, we designed a prospective randomized trial (CD-HOPE) comparing cyclic
exclusive enteral nutrition to daily supplement over a 12 month period.
Methods: New onset patients (6-17 years) with a confirmed diagnosis of CD (or CD patients
experiencing a relapse) who successfully completed a cycle of at least six weeks of EEN with clinical
remission (wPCDAI ≤12.5) were recruited in n= 21 investigational sites of the French paediatric IBDnetwork GETAID pédiatrique between 12.2014 and 09.2018. All drug therapy had to be stopped at
least 4 weeks prior to inclusion. A total of n=112 patients were screened with n=100 patients
randomized successfully to group A cyclic EEN (100% of caloric requirement) every 8 weeks for 2
weeks or group B daily supplementary nutrition (25% of caloric requirement). Patients were stratified
according to age (< 10 years or older) and previous drug exposure or not. EEN and the nutritional
supplement were in form of MODULEN IBD ®. Except for the two weeks of EEN in group A food
access was not restricted. Primary objective of CD HOPE was the comparison of relapse rates at 12
months (defined as a wPCDAI >12.5 at two consecutive visits) between the two groups (log-rank test
per protocol). The additional analyses were performed using a multivariate regression analysis and
cox model.
Results: N=49 CD patients were successfully randomized to group A (cyclic EEN) and 51 to group B
(daily supplement) with 43/49 and 44/51 newly diagnosed patients without any previous drug exposure
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(group A and B, respectively). The baseline characteristics were comparable between the two groups.
Median age was 12 and 13 years, group A and B respectively. At the final 12 months visits a total of
25/49 patients (group A) remained in remission without disease activation compared to 12/51 patients
(group B) (p=0.004) with a hazard ratio of 0.48 (0.29-0.80) (p= 0.0051). Kaplan Maier survival
remission rates are shown in figure 1. Mean fecal calprotectine levels were not significantly different
between the two groups (297, 399 and 469 at month 0, 3, and 12 visits in group A and 480, 606, and
283 at month 0,3, and 12 visits in group B). Mucosal healing was evaluated at 12 months of therapy in
25/49 patients (group A) and 18/51 patients (group B), with a mucosal healing rate of 52% (group A)
and 33% (group B). Both treatment arms showed a significant catch-up growth.
Conclusions: This is the first randomized trial indicating that children/adolescents with CD responding
to EEN as induction therapy can be maintained on longterm remission with a nutritional therapy
without use of immunosuppressive drugs/biologics. While daily nutritional supplement with normal
access to food was not successful with a relapse rate of 76%, cyclic EEN over 2 weeks every 8 weeks
allowed to maintain half of the patients in remission with mucosal healing.
This study was supported by an unrestricted grant from Nestlé Health Science and sponsored by
APHP.

[Figure 1]
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GASTROENTEROLOGY - Endoscopy
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from the Pediatric Endoscopy Quality Improvement Network (PEnQuIN)
Catharine M Walsh1, Jenifer R Lightdale2, David R Mack3, Jorge Amil-Dias4, Patrick Bontems5, Herbert
Brill6, Nicholas M Croft7, Douglas S Fishman8, Raoul I Furlano9, Peter M Gillett10, Iva Hojsak11, Matjaž
Homan12, Hien Q Huynh13, Kevan Jacobson14, Ian H Leibowitz15, Diana G Lerner16, Quin Y Liu17, Petar
Mamula18, Priya Narula19, Salvatore Oliva20, Matthew R Riley21, Joel R Rosh22, Marta Tavares23,
Elizabeth C Utterson24, Lusine Ambartsumyan25, Anthony R Otley26, Robert E Kramer27, Veronik
Connan28, Graham A McCreath28, Mike A Thomson29
1Division

of Gastroenterology, Hepatology and Nutrition and the Research and Learning Institutes, The
Hospital for Sick Children, Department of Paediatrics, University of Toronto, Toronto, Canada
2Division of Gastroenterology and Nutrition, UMass Memorial Children’s Medical Center, Department
of Pediatrics, University of Massachusetts Medical School, Worcester, United States
3Division of Gastroenterology, Hepatology and Nutrition, Children's Hospital of Eastern Ontario,
Department of Pediatrics, University of Ottawa, Ottawa, Canada
4Pediatric Gastroenterology, Department of Pediatrics, Centro Hospitalar Universitário S. João, Porto,
Portugal
5Division of Pediatrics, Department of Pediatric Gastroenterology, Queen Fabiola Children’s University
Hospital, ICBAS – Université Libre de Bruxelles, Brussels, Belgium
6Division of Gastroenterology & Nutrition, Department of Pediatrics, McMaster Children’s Hospital,
McMaster University, Department of Paediatrics, William Osler Health System, Department of
Paediatrics, University of Toronto, Toronto, Canada
7Blizard Institute, Barts and the London School of Medicine, Royal London Children’s Hospital, Barts
Health NHS Trust, Queen Mary University of London, London, United Kingdom
8Section of Pediatric Gastroenterology, Hepatology and Nutrition, Texas Children’s Hospital, Baylor
College of Medicine, Houston, United States
9Pediatric Gastroenterology & Nutrition, Department of Pediatrics, University Children’s Hospital Basel,
University of Basel, Basel, Switzerland
10Paediatric Gastroenterology, Hepatology and Nutrition Department, Royal Hospital for Sick Children,
Edinburgh, United Kingdom
11Referral Center for Pediatric Gastroenterology and Nutrition, Children’s Hospital Zagreb, University
of Zagreb Medical School, Zagreb, University J.J. Strossmayer Medical School, Osijek, Croatia
12Department of Gastroenterology, Hepatology and Nutrition, University Children’s Hospital, Faculty of
Medicine, University of Ljubljana, Ljubljana, Slovenia
13Pediatric Gastroenterology and Nutrition, Department of Pediatrics, Stollery Children’s Hospital,
University of Alberta, Edmonton, Canada
14Division of Gastroenterology, Hepatology and Nutrition, British Columbia's Children's Hospital and
British Columbia Children’s Hospital Research Institute, University of British Columbia, Vancouver,
Canada
15Division of Gastroenterology, Hepatology and Nutrition, Children’s National Medical Center,
Department of Pediatrics, George Washington University, Washington D.C, United States
16Division of Pediatrics, Pediatric Gastroenterology, Hepatology and Nutrition, Children’s of Wisconsin,
Medical College of Wisconsin, Milwaukee, United States
17Division of Gastroenterology and Hepatology, Medicine and Pediatrics, Cedars-Sinai Medical Center,
David Geffen School of Medicine at UCLA, Los Angeles, United States
18Division of Gastroenterology, Hepatology and Nutrition, Children’s Hospital of Philadelphia,
Perelman School of Medicine, University of Pennsylvania, Philadelphia, United States
19Department of Paediatric Gastroenterology, Sheffield Children’s Hospital NHS Foundation Trust,
Sheffield, United Kingdom
20Pediatric Gastroenterology and Liver Unit, Maternal and Child Health Department, Umberto I University Hospital, Sapienza - University of Rome, Rome, Italy
21Department of Pediatric Gastroenterology, Hepatology and Nutrition, Providence St. Vincent's
Medical Center, Portland, United States
22Division of Pediatric Gastroenterology, Department of Pediatrics, Goryeb Children’s Hospital, Icahn
School of Medicine at Mount Sinai, Morristown, United States
23Division of Pediatrics, Pediatric Gastroenterology Department, Centro Materno Infantil do Norte,

Volume 72, Supplement 1, May 2021

45

Centro Hospitalar Universitário do Porto, ICBAS - Instituto de Ciências Biomédicas Abel Salazar,
Porto, Portugal
24Pediatric Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, Washington
University School of Medicine/St. Louis Children's Hospital, St. Louis, United States
25Division of Gastroenterology and Hepatology, Seattle Children’s Hospital, Department of Pediatrics,
University of Washington, Seattle, United States
26Gastroenterology & Nutrition, Department of Pediatrics, IWK Health, Dalhousie University, Halifax,
Canada
27Pediatric Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, Children’s Hospital
of Colorado, University of Colorado, Aurora, United States
28Child Health Evaluative Sciences, SickKids Research Institute, The Hospital for Sick Children,
Toronto, Canada
29Department of Paediatric Gastroenterology, Sheffield Children’s Hospital NHS Foundation Trust,
Sheffield University, Sheffield, United Kingdom
Background and Objectives: To date, quality standards that define best practices for endoscopic
care of children, as well as associated indicators that can be used to measure pediatric endoscopy
quality, have been lacking. The international Pediatric Endoscopy Quality Improvement Network
(PEnQuIN) was sponsored by the North American and European Societies of Pediatric
Gastroenterology Hepatology and Nutrition (NASPGHAN and ESPGHAN) to develop and define
quality measures for pediatric gastrointestinal endoscopic procedures using a rigorous guideline
consensus process.
Methods: The Appraisal of Guidelines for REsearch and Evaluation (AGREE II) instrument guided
PEnQuIN members in generating and refining proposed quality standards and indicators derived from
a systematic literature review, a hand search of reference lists of published endoscopy quality
guidelines and a survey of PEnQuIN members (Table 1). Consensus was sought via an iterative
online Delphi process, and finalized at an in-person conference. Standards and indicators were
considered to have reached consensus if ≥ 80% of participants rated them as 4 (agree) or 5 (strongly
agree) on a 5-point scale. Quality of evidence and strength of recommendations were rated according
to the GRADE (Grading of Recommendation Assessment, Development, and Evaluation) approach.
Results: Thirty-three PEnQuIN members representing 31 centers in 11 countries across North
America (n=18, 54.6%) and Europe (n=15, 45.5%) participated, representing various practice types
(academic: 29 (87.9%); community: 5 (15.2%)); and practice settings (pediatric-only endoscopy unit:
24 (72.7%); mixed adult-pediatric unit: 9 (27.3%)). Fifteen PEnQuIN members (45.5%) regularly
perform advanced therapeutic procedures and 38 (84.9%) supervise endoscopic trainees.
Of 54 initially generated quality standards and 62 indicators, 49 standards and 47 indicators reached
consensus, encompassing pediatric endoscopy facilities (27 standards, 10 indicators), procedures (14
standards, 30 indicators), and endoscopists (8 standards, 7 indicators). The evidence base was
largely adult-based and observational, and downgraded for indirectness, imprecision and study
limitations to very low quality, resulting in conditional recommendations for most PEnQuIN standards
that achieved consensus (45/49).
Minimal acceptable standards were defined for 3 key indicators related to pediatric lower endoscopy:
(a) terminal ileal intubation rate: ≥ 85%; (b) cecal intubation rate: ≥ 90%; and (c) rate of adequate
bowel preparation: ≥ 80%. There was strong consensus that a focus on ileocolonoscopy and terminal
ileal intubation, rather than cecal intubation, is integral to ensuring high quality endoscopic care in
children.
Conclusions: The PEnQuIN guideline development process establishes international agreement on
clinically meaningful metrics that can be used to promote safety and quality in endoscopic care for
children. Through PEnQuIN, pediatric endoscopists and endoscopy services now have a framework
for auditing, providing feedback and, ultimately, benchmarking performance. Expansion of evidence
and prospective validation of PEnQuIN standards and indicators as predictors of clinically relevant
outcomes and high quality pediatric endoscopic care is now a research priority.
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Objectives and Study: The most severe hepatic manifestation of Cystic Fibrosis (CF) is cirrhosis with
portal hypertension (CFC-PH). Due to the relatively low incidence of CFC-PH, it has remained unclear
to what extent the specific CFTR genotype is associated with the risk of developing CFC-PH. F508del
is the most prevalent disease-causing CFTR gene mutation in Europe. F508del can occur as a
homozygous mutation or in a compound heterozygous combination with a different CFTR mutation.
We aim to study in CF patients with at least one F508del mutation, the contribution of the second
mutation on the incidence and mortality of CFC-PH, using the European Cystic Fibrosis Society
Patient Registry (ECFSPR) database.
Methods: From the ECFSPR database, we selected the period 2008-2016 for collecting the following
data of CF patients with at least one F508del mutation: the typing of the second CFTR mutation,
presence of CFC-PH, and mortality. We stratified the second mutation of each patient according to the
predicted severity of CFTR mutation on the CFTR protein (class I: synthesis defect, class II:
maturation defect, class III: gating defect, class IV: conductance defect, class V: reduced quantity). We
assessed the prevalence of CFC-PH and the mortality according to the severity class of the second
mutation and we compared results to patients homozygous for F508del.
Results: We included in total 1486 CFC-PH patients of which 942 (63%) had a homozygous F508del
mutation and 544 (37%) compound heterozygote CFTR mutations, of which one F508del. The
prevalence of CFC-PH among compound heterozygote patients decreased along with the severity
class of the second mutation (Figure 1; P< 0.001). CFC-PH prevalence in patients with homozygous
F508del (which is generally regarded as a class II mutation) was 4.8%. The mortality rate in the
observation period was considerably higher in CFC-PH patients than in patients without CFC-PH
(11.1% vs. 4.7%, P< .001). Whereas the mortality of CFC-PH patients was similar over the different
genotypic classes (10.5% - 17.7%, NS), the difference within each class upon comparison to patients
in the same class without CFC-PH, stepwise increased from class I (10.5% vs. 5.3%, P< .001) to class
IV (17.7% vs 1.7%, P< .001).
Conclusion: Using the extensive database of the ECFSPR, we have for the first time been able to
address genotype - severe hepatic phenotype correlations in Cystic Fibrosis. In patients with
compound heterozygous CFTR mutations of which one was F508del, the severity of the second
mutation strongly determines the risk to develop CFC-PH as well as the increase in mortality risk after
developing CFC-PH. The characterization of the present genotype-phenotype relationships allows for
an early and improved prognostication in CF patients towards a severe hepatic phenotype and may
contribute to the development of patient-tailored approaches, both for medical care and trial designs.
Acknowledgments: Patients participating in European Cystic Fibrosis Society Patient Registry.
Keywords: Cystic Fibrosis, cirrhosis, portal hypertension, mortality, CFTR, mutation classification
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Objectives and Study: De novo Crohn's disease (CD) after ileal pouch-anal anastomosis (IPAA) in
children with Ulcerative Colitis (UC) is reported with a broad range of prevalence and few predictors
have been identified. The aims of this study were to define the prevalence and the possible predictive
factors of CD occurring after IPAA and to describe its phenotype and therapeutic management.
Methods: This was a multicentre, retrospective study including 15 centres of the Porto IBD group of
the ESPGHAN. Children with UC undergoing colectomy and IPAA with a minimal follow up of 6
months were recruited. Patients developing CD after IPAA were defined as cases, while the remaining
children as controls. The following data were collected: demographic, endoscopic and histologic data;
disease activity; laboratory exams; therapeutic history; indications, timing and outcomes of IPAA. In
children developing CD, time of diagnosis reclassification, phenotype, disease location and
therapeutic strategies were also collected.
Results: 111 children with UC undergoing IPAA between January 2008 and January 2018 were
recruited (Median age at IPAA: 13 years, range: 1-18; M/F: 52/59). The median lag time from
diagnosis to colectomy was 20.5 months (3-61). Fifty-six (50.4%) out of 111 children underwent
colectomy for acute severe colitis, while 55 (49.6%) due to medically refractory disease. A
laparoscopic approach for colectomy was feasible in 61 children (54.9%), with 60 (54%) undergoing a
3-stage, 47 (42.3%) 2-stage (29%) and 4 (3.6%) 1 stage IPAA. None of the children was reclassified
after histological examination of the colectomy sample. Median follow-up after IPAA was 11 months
(6-32). At the last follow-up, the median number of bowel movements (BM)/24 hours after surgery was
4 (1-20), with 39 patients (35.1%) showing nocturnal BM. Forty (36%) out of 111 children developed
pouchitis. Nineteen out of 111 children (17.1%) met the criteria for de novo CD after IPAA with a
median time of 25 months (3-61). Eight out of 19 patients (42.1%) showed an inflammatory phenotype,
10 fistulising (52.6%) and 1 stricturing (5.3%). Luminal involvement was found in 15/19 (78.9%)
children, including terminal ileum proximal to pouch [6/15 (40%)], pouch [7/15 (46.7%)] and upper GI
involvement [2/15 (13.3%)]. Thirteen out of 19 (68.4%) children showed a perianal disease, including 8
(71.5%) complex anal fistulas, 3 (23%) superficial abscesses and 2 (15.3%) recto-vaginal fistulas. At
last follow-up, 12/19 children (63.1%) were on biologics (adalimumab=7, infliximab=2, ustekinumab=2,
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golimumab=1), 4 (21%) on steroids, 2 (10.5%) on antibiotics and 1 (5.2%) on azathioprine. Five out of
19 (26.3%) children had a pouch excision with definitive ileostomy. When compared with the
remaining children, we found that de novo CD patients showed decreased median pre-operative
values of Body Mass Index (BMI) (14.2 vs 18 kg/m 2; p=0.02) and albumin (3.2 vs 3.7 mg/dl; p=0.03),
without any significant difference in terms of age at IPAA confection.
Conclusion: Children undergoing IPAA for presumed UC carry a high risk of developing subsequent
complicated CD, including fistulising and perianal disease, as well as definitive ileostomy. Decreased
values of preoperative BMI and albumin were identified as possible risk factors for CD development.
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Objectives and Study: Early detection of late-onset sepsis (LOS) in preterm infants is crucial since
timely treatment is a key prognostic factor. Analysis of fecal volatile organic compounds (VOC),
reflecting microbiota composition and function, may serve as a non-invasive biomarker for early
detection of LOS. For this study, we aimed to identify LOS-specific VOC profiles and metabolites.
Methods: Fecal samples and clinical data of premature infants (gestational age ≤30 weeks) from nine
neonatal intensive care units were collected daily, up to 28 days postnatally. Samples were analyzed
using gas chromatography - ion mobility spectrometry (GC-IMS), a possible point-of-care technique
based on pattern recognition, and gas chromatography - time of flight - mass spectrometry (GC-TOFMS), allowing for identification of unique metabolites. Fecal VOC profiles from LOS infants were
compared with controls, matched based on the center of birth, gestational age, birth weight and
postnatal age at LOS onset, up to three days before LOS onset.
Results: Fecal samples from 121 LOS infants and 121 matched controls were included and analyzed
by GC-IMS. Cultured pathogens included coagulase-negative staphylococcus (CoNS) (50.8%), gramnegative (27.1%), gram-positive (excluding CoNS) (20.5%), and fungi (1.6%). Based on availability,
samples from 34 out of the 121 LOS infants and their matched controls were subsequently analyzed
by GC-TOF-MS. Gram-negative LOS could be discriminated from matched controls by GC-TOF-MS at
one and two days before LOS onset (AUC; p-value of 0.82; p=0.01 and 0.76; p=0.031, respectively)
and two and three days preceding LOS onset by GC-IMS (0.81; p=0.0001 and 0.85; p=0.0001,
respectively). VOC differences in this group were most distinct for E. coli LOS (0.73; p=0.024 and
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0.92; p=0.0001) at one and two days prior to LOS onset, respectively (GC-IMS). Gram-positive LOS
could be discriminated from controls one day before LOS (0.78; p=0.003) by GC-IMS. Combining all
LOS cases allowed for modest but significant discrimination of LOS cases from matched controls at
one, two, and three days preceding LOS onset (t-1: 0.63; p=0.003, t-2: 0.72; p=0.0001 and t-3: 0.60;
p=0.032). Furthermore, GC-TOF-MS allowed for the identification of pathogen-specific discriminative
metabolites for LOS including hydrocarbons, aldehydes, ketones, esters, ethers and furans (Figure 1).

[Figure 1. Heat map of discriminatory metabolites measured by GC-TOF-MS]
Conclusion: We found significant pathogen-specific differences in fecal VOC profiles and metabolites
up to three days before LOS onset, with the highest diagnostic accuracy for gram-negative causative
pathogens. This study illustrates the potential of fecal VOC analysis for preclinical detection of LOS.
Contact e-mail address: n.m.frerichs@amsterdamumc.nl
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GASTROENTEROLOGY - Coeliac disease
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DNA methylation and transcriptional profiles of intestinal epithelium from celiac patients
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Objectives and Study: Around 50% of the heritability of celiac disease (CD) remains unexplained.
The identification of changes in DNA methylation could help explain, at least in part, CD heritability
and discover novel genomic regions involved in CD onset. Since epigenetic mechanisms operate at
the interface between genetic predisposition and environment, the intestinal epithelial cells (IECs),
bearing the epithelial cell adhesion molecule CD326, are the most suitable intestinal cell type to
identify epigenetic alterations involved in the pathogenesis of CD.
Our aims are:
1) Profiling the genome-wide DNA methylation and transcription of IECs derived from enrolled patients
to detect specific alterations involved in CD development;
2) Generation of patients-derived intestinal epithelial organoids to demonstrate that CD-associated
epigenetic alterations are retained in this ex-vivo model.
Methods: Classical (with intestinal villous atrophy) and potential (with normal intestinal mucosa) CD
patients, tested positive for serum CD antibodies, have been consecutively enrolled together with a
matched cohort of controls suffering from non-CD gastrointestinal disorders.
IECs have been separated and purified from intestinal biopsies by using enzyme digestion and
magnetic beads sorting for the CD326. Intestinal epithelial (CD326+) and non-epithelial (CD326-) cells
have been analyzed for genome-wide DNA methylation patterns and gene expression profiles.
Intestinal epithelial organoids have been generated from a small subset of patients and epigenetic
results have been compared with the alterations observed in IECs.
Results: We enrolled 101 patients: 45 classical CD, 21 potential CD and 35 controls. We performed
the whole-genome methylation analysis on both epithelial and non-epithelial cells: only the methylation
status of IECs clearly differentiates classical CD patients from controls. This analysis identified 269
differentially methylated regions (DMRs) correlated to inflammatory pathways (e.g. HLA-DPA1, HLADPB1, TMEM173, CIITA and TOLLIP). The IECs methylation status of potential CD patients overlap
with controls more than classic CD.
The transcriptomic analysis of the IELs, performed in 28 classical CD, 12 potential CD and 18 controls,
separates the patients of the three groups showing a similar distribution compared to methylation
results.
Intestinal epithelial organoids have been generated from 3 classical CD patients and 1 control and the
methylation analysis show that some DMRs (e.g. HLA-DPA1, HLA-DPB1, TMEM173, CIITA and
TOLLIP) observed in IELs are retained in organoid cultures suggesting that this could be an in-vitro
model to perform functional studies.
Conclusion: This is the first epigenetic and transcriptomic study carried out in IECs highly purified
from CD patients. We are identifying specific epigenetic alterations in IECs, partly retained in organoid
cultures, from pediatric patients with classical CD compared with controls. These data indicate that
IECs could be involved in CD pathogenesis and in different manifestations of CD. Further analyses
could improve our understanding of the wide clinical spectrum of CD.
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Objectives and Study: Recent evidence in eosinophilic esophagitis suggests that distinct disease
endotypes have considerable relevance in terms of prognosis and response to treatment. Few data
exist about the applicability of these endotypes in a clinical setting. Herein, we analyzed the disease
course of EoE endotypes in a large, prospective, pediatric cohort from the European pediatric EoE
registry (pEEr).
Methods: EoE patients from the pEEr registry with a follow-up of at least 3 years were included.
Modified endotypes (termed EoEe 1-3) were generated, based on previously published endotypes
with small adaptations for a pediatric cohort (early onset < 10 years). Patients were assigned to an
endotype group only if they fulfilled all of the following features: EoEe1 - atopy, normal esophagus,
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steroid-sensitivity; EoEe2 - early onset, inflammatory features, steroid-refractory; EoEe3 - non-atopy,
late onset, fibrostenotic features. Active disease was defined every six months by the presence of at
least 1 of the following: presence of symptoms; endoscopic activity; esophageal eosinophilia >15/hpf;
strictures; or treatment escalation.
Results: Of 731 patients entered into the database between 2011-2020, 211 subjects could be clearly
assigned an endotype [67% male, median age at diagnosis 11.9 years (IQR: 4.3-17.8)]. Fifty-three
(25%) were classified as EoEe1, 85 (40%) as EoEe2, and 73 (35%) as EoEe3. At the post-induction
follow-up (range: 2-5 months) the remission rate was significantly higher in in EoEe1 (88%) and
EoEe2 (81%) than in EoEe3 (63%) (p< 0.05). The three endotypes showed different patterns of
disease activity over 36 months (Figure). EoEe1 had lower relapse rates over time compared to
EoEe2. EoEe3 did not achieve post induction remission rates over 60%, thus following the most
severe disease course. EoEe2 was characterized by frequent symptomatic relapses while EoEe1
mainly experienced asymptomatic flares. EoEe1 had fewer endoscopic findings than EoEe2 and
EoEe3 over time (p< 0.05)
At 3-year follow-up EoEe1 continued to have higher remission rates (92%) than EoEe2 (69%) and
EoEe3 (35%) (p< 0.05). EoEe1 patients received lower doses of PPIs and topical steroids compared
to EoEe2 and EoEe3, and it was the endotype most often able to stop treatment during follow-ups.
The highest rates of patients receiving all 3 therapeutic strategies simultaneously (PPI, diet and
steroids) were found in EoEe3 (12%), compared to EoEe1 and EoEe2 (1% and 3%).
Conclusion: This is the first study to assess the applicability of EoE endotypes in a large pediatric
EoE cohort. EoEe1 was the mildest endotype with better response to treatment and disease course.
EoEe2 presented an intermediate pattern of disease activity, while EoEe3 was the most severe and
difficult to be treat, as confirmed by the need for concurrent multiple treatment modalities. This
endotypes characterization might be useful to predict the disease course by personalizing treatment in
pediatric EoE.

[Endotypes over the study period]
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Objectives and Study: Crohn´s Disease (CD) is associated with long-term complications, most
notably hospitalizations and intestinal resections. The effectiveness of biologics to improve long-term
outcomes is still controversial in adults and has never been proven in children. We therefore aimed in
this nationwide study to evaluate the contemporary trends of long-term outcomes in all children and
adults diagnosed with CD in Israel during the last 15 years.
Methods: This study was performed on data from four Israeli Health Maintenance Organizations
(HMOs), covering 98% of the population. The identification of CD utilized previously validated
algorithms. Retrieved data included demographics, anthropometric measures, medications, IBDrelated hospitalizations and IBD-related surgeries and steroid dependency, defined as steroid course
duration longer than 90 days. Trends were analyzed by Joinpoint Regression Program 4.8.0.1 to
explore for changes within the trends. Average annual percent change (AAPC) was used to
characterize trends in rates over time.
Results: A total of 16,936 patients were diagnosed with CD in Israel since 2005 to 2018 (2,936 [17%]
pediatric-onset, 14,000 [83%] adult-onset) with 114,947 person-years of follow up. Pediatric-onset CD
had higher drug utilization than adult-onset, as shown for anti-TNF (69% vs 36%, p< 0.001), oral
steroids (71% vs 50%, p< 0.001), thiopurines (80% vs 39%, p< 0.001), and methotrexate (20% vs 5%,
p< 0.001). The cumulative rate of hospitalizations in pediatric-onset disease was 28% during the first
year from diagnosis, and 40%, 46% and 52% after three, five and 10 years from diagnosis. The
corresponding rate in adults was lower (21%, 35%, 42% and 49%, respectively; p< 0.001). Similarly,
the cumulative rate of IBD-related surgeries in pediatric-onset was 3% during the first year, and 6%,
8% and 12% following three, five and 10 years from diagnosis, while in adults the corresponding rates
were lower 3%, 5%, 7% and 9% (p< 0.001).
The utilization of biologics increased dramatically during the follow up period (AAPC=21.5%) whereas
steroid use decreased (AAPC=-3.5%). Thiopurine use increased until 2012, and then decreased,
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particularly from 2016 (total AAPC -0.3), while the use of methotrexate remained low compared to
other treatments. Gradual but consistent decrease was noted in the rate of IBD-related hospitalizations
(AAPC -1.9%). Similarly, the number of hospitalization and length of hospitalizations decreased
slightly during the follow up period (AAPC -2.3% and -2.9%, respectively), while the rate of steroiddependency gradually decreased (AAPC -7.1%). On the other hand, the rate of IBD-related surgeries
did not decline during the follow-up period (AAPC -1.1%). Comparison between trends in pediatriconset and adult patients has shown greater increased in biologic use and higher improvement in
pediatric trends for hospitalizations and steroid dependency, but not for IBD-related surgeries (Figure).
Conclusion: Despite higher utilization of immunosuppressive medications, pediatric-onset disease
had worse disease outcomes than adults. However, pediatric-onset patients demonstrated greater
improvement in trends of hospitalizations and steroid dependency. Surgical resection rates were lower
than traditionally quoted.
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
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Objectives and Study: Antroduodenal manometry (ADM) provides insight into the antral and small
bowel neuromuscular function. Gastric emptying (GE) requires precise antropyloroduodenal
coordination for effective transpyloric flow, the mechanisms of which are still unclear. In the present
study, we aimed to correlate gastric antral function assessed by ADM with GE scintigraphy (GES) for
liquid feeds in children with suspected gastrointestinal (GI) dysmotility.
Methods: In a retrospective analysis, we reviewed children undergone both ADM and GES over a
five-year period. ADM tracings were visually re-analysed to measure antral frequency, amplitude,
motility index (MI) preprandially and postprandially. Transpyloric propagation (TPP) was defined as
antegrade propagated antral activity preceding duodenal phase III of the migrating motor complex
(MMC). TPP was defined as 'poor' if occuring in < 50% of all presented duodenal phase III. GES
studies were assessed with the regions of interest drawn manually over the whole stomach, fundus
and antrum, to calculate GE half-time (GE-T1/2) and the retention rate (RR) in each region at fixed 1
and 2 hours.
Results: 52 children (34 boys, mean age: 7.2 years) were included. Twenty-one had paediatric
intestinal pseudo-obstruction, 20 functional GI disorders and 11 gastroparesis. Children with poor TPP
had longer GE-T1/2 (108.5 vs 65 min, p=0.024), higher RR of the whole stomach and fundus at 1 hour
(80% vs 61% p=0.005; 61% vs 39.5%, p=0.009, respectively) and 2 hours (48% vs 13.5%, p=0.034;
33.5% vs 8%, p=0.046, respectively). Antral post-prandial MI inversely correlated with GET1/2(p=0.042), RR of the whole stomach at 1 hour (p=0.035) and antrum at 2 hours (p=0.041).
Conclusion: Our study suggests that the presence of TPP during phase III motor activity plays a key
role in the regulation of GE of liquid feeds. Moreover, antral findings on ADM might predict the
presence of abnormal gastric motor function in children with foregut symptoms. Studies assessing the
impact of TPP on solid GE are warranted.

Contact e-mail address: ilariarochira@gmail.com

Volume 72, Supplement 1, May 2021

60

GASTROENTEROLOGY - Coeliac disease
G-O-038
Predictive models for coeliac disease development in children from risk families: data from
long-term follow up of the PREVENTCD cohort
Caroline Meijer-Boekel1, Renata Auricchio2, Hein Putter3, Gemma Castillejo4, Paula Crespo5, Judit
Gyimesi6, Corina Hartman7, Reut Klein7, Sanja Kolacek8, Sibylle Koletzko9, Ilma Korponay-Szabo6,
Eva Martinez Ojinaga10, Isabel Polanco10, Carmen Ribes-Koninckx11, Raanan Shamir12, Hania
Szajewska13, Riccardo Troncone14, Vince Villanacci15, Katharina Werkstetter16, M.Luisa Mearin1
1Leiden

University Medical Center, Willem Alexander Children's Hospital, Dept. of Paediatric
Gastroenterology, Leiden, Netherlands
2University Federico II Naples, Department of Translational Medical Science, Naples, Italy
3Leiden University Medical Center, Dept. of Medical Statistics, Leiden, Netherlands
4Hospital Universitario Sant Joan de Reus, Paediatric Gastroenterology Unit, Reus, Spain
5European University Miguel de Cervantes, ADViSE, Department of Health Sciences, Valencia, Spain
6Heim Pál Children's, Hospital, Dept. of Pediatrics, Budapest, Hungary
7Institute for Gastroenterology, Nutrition and Liver Disease, Schneider Children's Medical Center, Tel
Aviv, Israel
8Zagreb University, Referral Center Pediatric Gastroenterology and Nutrition, Zagreb, Croatia
9Ludwig Maximilian University (LMU), Dr. von Hauner Children's Hospital, Department of Pediatric
Gastroenterology and Hepatology, Munich, Germany
10La Paz University Hospital, Department of Pediatric Gastroenterology and Nutrition, Madrid, Spain
11La Fe Hospital, Pediatric Gastroenterology Unit, Valencia, Spain
12Tel Aviv University, Sackler Faculty of Medicine, Schneider Children's Medical Center, Tel Aviv,
Israel
13Medical University of Warsaw, Department of Pediatrics, Warsaw, Poland
14University Federico II Naples, Department of Translational Medical Science, Napoli, Italy
15Institute of Pathology, ASST-Spedali Civili, Brescia, Italy
16Ludwig Maximilian's University Munich Medical Center, Dr. von Hauner Children's Hospital,
Department of Pediatric Gastroenterology and Hepatology, Munich, Germany
Objectives and Study: First degree relatives (FDRs) of coeliac (CD) patients have a high CD risk and
screening is recommended, but it is not known how frequently and from which age onwards screening
should take place.
Aim: Develop and validate accurate and clinically useful CD prediction models in children with CDFDRs.
Methods: Data from the PreventCD birth cohort: 944 CD genetically susceptible children with at least
one CD-FDR, that participated in a randomised placebo controlled gluten intervention trial, were
regularly assessed for CD since birth (Vriezinga et al. 2014). All the factors significantly influencing the
risk of CD were combined to a risk score. Multivariable Cox proportional hazards regression (HR)
analysis was performed. First, primary variables known at birth (gender, HLA alleles, number of CDFDRs) were entered irrespective of statistical significance. Second, the secondary variables (country,
type of CD-FDR, maternal diet, mode of delivery, intervention gluten/placebo) were added using
backward elimination. Landmark analyses for variables occurring after birth (breastfeeding, rotavirus
vaccination, infections reported by the parents) were performed at different ages. For each analysis,
children without CD under follow-up at the landmark age were included and a risk score was
calculated (Cox proportional hazards regression backward elimination). Harrell's c-index was
calculated to quantify discrimination of the resulting models. Validation analysis was performed using
the data of the independent NeoCel cohort of 117 genetically susceptible Italian children with at least
one CD-FDR, assessed for CD until the age of 5 years, by that age 13 children had developed CD.
Results: Until March 2019, follow-up included 662/944 children (70%; median 8.3years); 135 had
been diagnosed with CD (mean age 4,3years (range 1.1-11.4); CD cumulative incidence (CI) at 8
years was 16.6%. Only gender and HLA alleles significantly influenced risk for developing CD. CD
developed significantly more often in girls (n=79, 59% versus n=56, 41% p=0.012) and homozygosity
for HLA-DQ2 (DR3-DQ2/DR3-DQ2, DR3-DQ2/DR7-DQ2) versus HLA-DQ2 heterozygosity or DQ8
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positivity, with a CI of CD at 8 years of 35.4% versus maximum 18.2% (P< 0.001). The effect of HLADQ2 homozygosity on the CI of CD is significantly different for boys and girls (interaction p=0.039).
The prognostic model corresponds to the risk points: low 0-0.5; low-medium 0.6-1.0; high-medium 1.11.4 and high 1.5-3.0. In the validation cohort Cox regression with the continuous risk score yielded a
regression coefficient close to 1.0 (0.81(0.54)) indicating good fitting.
Conclusion: CD-risk depends significantly on gender and HLA-DQ and is significantly higher in HLADQ2 homozygous girls. Clinically useful predictive models for CD have been developed and validated.
These models facilitate patient-tailored risk estimation for children from CD families and individualized
screening schedule for these children, depending on which group they belong. So, children in the high
risk group (1.5 -3.0 points) should be advised to start screening for CD earlier in life and more often
than children in other risk groups.
Reference: Vriezinga SL et al.Randomized feeding intervention in infants at high risk for celiac
disease. Engl J Med 2014; 2;371(14):1304-15.
Regression
Coefficient

Hazard Ratio

95%CI

p-value

Points Risk
Score

Female

0.53

1.70

1.21-2.41

0.002

0.5

HLA phenotype DR3DQ2/DR3DQ2(2.5/2.5);DR3DQ2/DR7-DQ2(2.5/2.2)

2.01

7.98

3.98-16.00

<0.001

2.0

DR7-DQ2/DR5DQ7(2.2/DQ7)

1.48

4.39

2.17-8.90

<0.001

1.5

DR3-DQ2/DR5DQ7(2.5/DQ7);DR31.02
DQ2/DR4-DQ8
(2.5/DQ8);DR3-DQ2/other
(2.5/other)

2.76

1.30-5.88

0.008

1.0

DR7-DQ2/DR7DQ2(2.2/2.2);DR7DQ2/DR4-DQ8
0.81
(2.2/DQ8);DR4-DQ8/DR4DQ8(DQ8/DQ8)

2.25

1.23-4.10

0.008

0.8

DR7DQ2/other(2.2/other);DR4DQ8/DR50.71
DQ7(DQ8/DQ7);DR4DQ8/other(DQ8/other)

2.03

0.84-4.91

0.114

0.7

Number FDR ≥2

1.47

0.91-2.38

0.12

0.4

0.39

[Multivariate logistic regression model and risk score of probability of CD development in children from
coeliac families based on the PREVENTCD cohort]
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Objectives and Study: Cystic fibrosis (CF) is the most common autossomal recessive life-shortening
disease in caucasians. Therapies that rescue defective CF transmembrane regulator (CFTR) channel
have reached the clinic. These are mutation-specific and do not apply to all of the 2,000 CFTR
mutations reported, excluding individuals with rare mutations.Our aim here is to predict responses of
individuals with CF to approved CFTR modulators by using intestinal organoids derived from rectal
biopsies.
Methods: All individuals with CF followed in the Pediatric Gastroenterology and Nutrition Unit (age <
18 years), were included (with the exception of F508del homozygous). CFTR-mediated Cl- secretion in
native rectal biopsies was assessed by Ussing chamber measurements. Intestinal organoids were
prepared, cultured and analysed using the Forskolin-Induced Swelling (FIS) assay, before and after
incubation with ivacaftor or ivacaftor + corrector (lumacaftor or tezacaftor) by confocal microscopy.
Results: Eight individuals with CF with rare mutations and F508del in the other allele, were included.
Three individuals with R334W and one individual with P5L mutations have a mild phenotype (normal
pulmonary function and pancreatic sufficiency). Two individuals with 711+1G-T, one with 2184insA
and one with an undescribed mutation (3453_3454insT) have a more severe phenotype (meconial
ileus, pancreatic insuficiency and decreased pulmonary function). Data from rectal biopsies showed
residual function for biopsies with R334W and P5L, and no function for 711+1G-T, 2184insA nor
3453_3454insT. CFTR was rescued by ivacaftor+tezacaftor in organoids with R334W and P5L
mutations. However, these modulators failed to rescue 711+1G-T, 2184insA and the new mutation
3453_3454insT.
Conclusion: Our results show a good correlation of CFTR-mediated Cl- secretion in native intestinal
tissue from rectal biopsies with the clinical phenotypes. They also illustrate the value of using intestinal
organoids to predict individual responses to approved CFTR modulator therapies, indicating that
individuals with CF bearing R334W or P5L mutations may benefit from treatment with the approved
CFTR modulators.
Disclosure of Interest: Work supported by UID/MULTI/04046/2019 centre grant from FCT, Portugal
(to BioISI) and HIT-CF (H2020-SC1-2017-755021) from EU (both to MDA).
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The role of the tryptophan-nicotinamide pathway in malnutrition enteropathy
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Objectives and Study: Globally, undernutrition contributes to over 45% of deaths in children under
five years of age and hospital mortality rates for children with severe malnutrition remain high. Children
with severe malnutrition often suffer from an enteropathy that contributes to mortality, which is
characterized by villous blunting, increased intestinal permeability, and inflammation, however the
underlying etiology of this phenotype is not well elucidated. Interestingly, children with severe
malnutrition have been found to have reduced serum tryptophan concentrations. Disturbances in the
tryptophan pathway have been implicated in other intestinal disorders, however this pathway has
never been studied in a model of severe malnutrition.
In a murine model of severe malnutrition we aim to: 1) determine the involvement of the tryptophan
pathway in the intestinal barrier function and 2) determine the potential of supplementation with a
tryptophan metabolite, nicotinamide, to improve the malnutrition enteropathy phenotype.
Methods: To model severe malnutrition, weanling C57BL/6 mice were randomized onto either a
control diet (CPD, 18% protein) or a low protein diet (LPD, 1% protein) for 14 days. A third group was
placed on the low protein diet and supplemented with nicotinamide (LPD+NAM). Intestinal
permeability was measured with the FITC-dextran assay and intestinal tissues were analyzed for the
enteropathy phenotype and downstream targets of the tryptophan-nicotinamide pathway.
Results: The LPD fed mice exhibited a wasting phenotype, with a 19.5% average body weight loss in
the LPD group compared to 78% avererage body weight gain in the CPD group (p< 0.0001). The mice
on the LPD showed features of the enteropathy; villous blunting in both the jejunum and the ileum
(p=0.018 and p< 0.001, respectively) and increased intestinal permeability compared to the control
mice (p=0.003). Expression of tight junction protein CLD-3 and CLD-4 was reduced in response to the
LPD, whereas tight junction protein occludin had an increased expression (p=0.07). Supplementation
with nicotinamide rescued the level of intestinal permeability (p=0.005). Furthermore we demonstrate
that feeding a LPD is associated with alterations in the autophagy pathway, reduced mitochondrial
biogenesis, and reduced mitochondrial abundance. Data suggests involvement of the NAD+
dependent deacetylase sirtuin-1 pathway in mediating the effects of nicotinamide supplementation.
Conclusion: Feeding a low protein diet to weanling mice results in features of severe malnutrition and
malnutrition enteropathy. Supplementing the low protein diet with nicotinamide can improve the
intestinal barrier function. This study will improve the current understanding of the mechanism
underlying malnutrition enteropathy, potentially leading to the development of novel targeted
treatments.
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Associations between environmental enteric dysfunction and oral rotavirus vaccine
immunogenicity in Zimbabwean infants
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Objectives and Study: Oral rotavirus vaccines (RVV) are poorly immunogenic among infants in lowincome countries. Intestinal factors may be important including a subclinical enteropathy termed
environmental enteric dysfunction (EED) resulting from poor water, sanitation and hygiene (WASH).
This study set out to test associations between EED biomarkers and RVV immunogenicity, and to
evaluate the effect of improved WASH on EED.
Methods: We measured nine plasma and stool biomarkers of EED around the time of the first RVV
dose among Zimbabwean infants enrolled in a cluster-randomised 2x2-factorial trial of improved
WASH and improved feeding (NCT01824940). Biomarkers were selected to characterise four domains
of EED; 1) intestinal inflammation (stool neopterin and myeloperoxidase), 2) small intestinal damage
and repair (plasma intestinal fatty acid binding protein (I-FABP), plasma citrulline, stool regenerating
gene 1β (REG-1B)), 3) intestinal permeability (stool alpha-1 antitrypsin (A1AT)), and 4) microbial
translocation and systemic inflammation (plasma soluble CD14, kynurenine:tryptophan ratio (KTR),
and C-reactive protein (CRP)). Plasma anti-rotavirus IgA was measured by ELISA. We used
multivariable regression to explore associations between the EED biomarkers and RVV
seroconversion, seropositivity and geometric mean titer (GMT). Additionally, we evaluated effects of
improved WASH on EED using log-binomial regression.
Results: Among 303 infants with EED biomarkers and immunogenicity data, natural log-rises in
plasma intestinal fatty-acid binding protein (I-FABP) and stool myeloperoxidase were associated with
increased RVV seroconversion; adjusted RR 1.63 (95%CI 1.04, 2.57) and 1.29 (95%CI 1.01, 1.65),
respectively. Myeloperoxidase was also positively associated with RVV seropositivity and GMT. There
were no other associations between RVV immunogenicity and either individual biomarkers or the four
domains of EED (intestinal permeability, intestinal damage, intestinal inflammation and microbial
translocation). EED biomarkers did not differ between randomised WASH and non-WASH groups.
Conclusion: We found no evidence that EED was associated with poor RVV immunogenicity.
Contrary to our hypothesis, intestinal damage and inflammation were associated with increased
seroconversion. EED biomarkers were not affected by a package of household-level WASH
interventions.
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COVID-19 and the gastrointestinal tract; initial manifestations and liver inflammation in
children
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Objectives: The COVID -19 pandemic continues to have a tremendous impact on health
internationally. The presenting symptoms seen in children with COVID-19 are primarily respiratory
symptoms but some have gastrointestinal symptoms, children can also develop hepatitis during the
course of the illness. The United Arab Emirates (UAE) has extensive screening with 1.5 million nasal
Polymerase Chain Reaction (PCR) tests performed per 1 million population. This high populationbased testing may allow an accurate representation of gastrointestinal and liver related involvement in
children with COVID 19 infection. We therefore aim to review gastrointestinal symptoms and liver
inflammation in children with COVID 19 infection in the UAE.
Method: A retrospective case note review of all patients aged 0-18 years diagnosed with COVID-19 in
Abu Dhabi city using COVID-19 nasal swab PCR testing from March 2020 -June 2020 was conducted.
Data including patient demographics, length of hospital stay, medical background, presenting
symptoms, blood tests on admission and patient outcome was collected. Statistical analyses were
performed using Mann-Whitney U test and the Fisher's exact test (SPSS® version 22.0).
Results: 180 children were identified, 92 males. Mean age was 5 years. The median hospital stay was
3 days (0-60 days). 52/180 patients (28.89%) had underlying medical diseases; 20/52 patients had
reactive airway disease, 7/52 had neurological disease, 6/52 had congenital heart disease, 6/52 had a
hematology or oncology disorder, one of the patients was a multiorgan (liver, bowel and pancreas)
transplant patient on immunosuppression and 12/52 had other disorders. 8/52 patients were
immunocompromised
46.7% (n=82) had fever on presentation, 34.4% (n=62) had cough and 26.6% (n=48) presented with
GI symptoms. Diarrhea was seen in 17.8% (n=32) nausea and vomiting in 11% (n=20) and abdominal
pain in 9.4% (n=17). 4.4% (n=8) presented only with GI symptoms. Liver inflammation was seen in
31.7% (n=57/180). Liver inflammation was defined as an increase in either AST or ALT or both above
normal level for age and sex. Median ALT was 22 (5 -220), Median AST was 46 (31-359).
Raised CRP, Procalcitonin and liver inflammation was more likely to be seen in children with fever with
p value of < 0.001, 0.051 and 0.021 respectively. Children with abdominal pain were more likely to
have elevated CRP (p=0.037). Children with diarrhea and vomiting were more likely to have elevated
procalcitonin P value was 0.034 and 0.002 respectively.
Most children 97.8% (176/180) were asymptomatic or had mild or moderate symptoms and four
patients were admitted to PICU (2.2%), all children were discharged home.
Conclusion: Children with COVID infection do not always have fever or cough at initial presentation
and GI symptoms need to be considered as part of the screening assessment. Liver inflammation is
common but serious liver disease is unlikely even in immunocompromised patients. Children with
symptoms are more likely to have raised inflammatory markers and liver inflammation. Paediatric
patients appeared more likely to have gastrointestinal symptoms (16.7%) when compared to adults
(26%). Most cases among children to date have not been severe, social distancing and everyday
preventive behaviors are important.
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Objectives and Study: Paediatric inflammatory multisystem syndrome temporally associated with
COVID-19 (PIMS-TS) is a novel condition with poorly understood pathophysiology. Acute presentation
varies, with some children acutely unwell in systemic shock, whereas others may have features of
Kawasaki disease. This study reports on the presence of gastrointestinal (GI) symptoms and
subsequent investigations in children with PIMS-TS at presentation and follow-up, in a large cohort
from a tertiary/quaternary paediatric centre. The aim of this prospective observational study is to
characterise the gastrointestinal impact of children with PIMS-TS at presentation and at first follow-up.
Methods: Patients from one paediatric centre within the multidisciplinary PIMS-TS service were
identified, meeting the following inclusion criteria: under 18 years old, satisfying RCPCH criteria for
PIMS-TS, admitted during their acute presentation between 25/4/20-01/12/20.Clinical presentation,
symptom profile and initial management were recorded. Investigations including biochemical and
inflammatory profiles, stool calprotectin and abdominal imaging(US-Small bowel and CT-Abdomen)
were documented. On discharge, GI symptoms and investigations were monitored on subsequent
assessments using a standardised template.
Results: 54 children were identified(35 male),with a median age of 10.3 years.48/54(94%) of children
had GI symptoms on presentation to admitting hospital(abdominal pain 76%,vomiting 59%,diarrhoea
57%,nausea 35% and ascites 22%).

[Figure 1: PIMS-TS- Symptoms at presentation]
Faecal calprotectin was not a recommended investigation in the UK National PIMS-TS
consensus(Delphi process),as such was only performed on 3/54 children at presentation and within
normal range. Elevated ALT,AST and/or GGT were seen in 63% of children. Abdominal imaging was
performed in 36/54 (67%) of total cohort. On CT-abdomen 22/36 (61%) had abnormal findings
(ileocolitis [5/8, 63%],hepatobiliary abnormalities [2/8, 26%]).On abdominal ultrasound (ascites [13/32,
40%], hepatobiliary abnormalities [10/32, 31%], ileocolitis [10/32, 31%],mesenteric adenitis [4/32,
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13%],appendicitis [2/32, 6%]) were seen.
All patients were reviewed following discharge. On first review (mean:54 days from discharge),there
was resolution of GI symptoms in 96% of the total cohort, however 19% continued to have abnormal
abdominal imaging (predominately hepatobiliary abnormalities) and 15% had persistently raised
transaminases.23/54 (43%) children had a faecal calprotectin analysed during the follow-up period 48%(11/23) had an elevated calprotectin >50µg/g(range 55-399).
Conclusion: PIMS-TS has been characterised as a rare condition that effects the cardiovascular
system and/or is signified by symptoms of fever and circulatory shock. This study demonstrates the
high incidence of GI symptoms at presentation. Abnormalities in transaminases and abdominal
imaging are seen in significant numbers, notably inflammation in the distal ileum and proximal colon
and hepatobiliary abnormalities which persist in 19% at first review. Increased faecal calprotectin
levels seen at follow-up, suggest utility at testing at admission.
The prevalence of abdominal symptoms may aid the differentiation between Kawasaki disease and
PIMS-TS. Follow-up is required to better understand the long-term GI implications and prognosis of
this condition.
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Gastrointestinal manifestations in paediatric patients with covid-19 in a third-level hospital in
Mexico City. How important is it for the first contact physician?
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Objectives and Study: During the present pandemic, caused by Sars cov-2, a wide clinical diversity
has been detected for the covid-19 disease, especially in the paediatric population, compared to adult
population. In our country until October 15 2020, our government, registered 49725 cases on kids from
2 months to 18 years and 2296 deaths. As we observed gastrointestinal manifestations along with
respiratory symptoms, these symptoms are not widespread among first-contact physicians, this can
precipitate the spread of the virus. The objective of this study is to describe to the principal
gastrointestinal manifestations in paediatric population with covid-19 (Sars cov-2 positive) in a third
level paediatric hospital in Mexico City.
Methods: We perform a descriptive, cross-sectional, observational, retrospective study, we
recollected the clinical and epidemiological data from the medical records of paediatric patients with
Sars cov-2 confirmed with PCR at the Instituto Nacional de Pediatria, Mexico city. We included
children from 2 months up to 18 years. We evaluated the frequency and proportion of the qualitative
variables; we obtained the arithmetic mean and the standard deviation for the quantitative variables
with normal distribution
Results: We included data from 50 patients with confirmed covid 19 disease by positive pcr (sars cov2) with a mean age 110 ± 71 Min: 2 Max:294 months, with a male predominance of 60% vs 30%
female patients. Adequate nutritional status was detected in 58% of the patients,48% presented
immunosuppression disorders main as oncological, haematological or immunological pathology. About
64% of the children had gastrointestinal manifestation, being the most frequent abdominal pain 52%,
hyporexia 38%, nausea 36%, vomit 34% and diarrhoea 20%. fever was present in 78% of the cases.
we also found 20 percent of patients that had diarrhoea , vomit or abdominal pain accompanied by
fever was the only manifestation , also 25 % of patients that gastrointestinal symptoms appeared first
and then respiratory symptoms, recently published articles have mentioned gastrointestinal
manifestations as a marker of severity and of disseminated disease.
Conclusion: Gastrointestinal involvement associated with Covid 19 appears to have a higher
frequency and clinical impact in the paediatric population, in some children gastrointestinal symptoms
can be the only manifestation of the disease, which explains the high percentage of misdiagnosis of
covid-19 in the paediatric population. it is of vital importance to sensitize the first contact physicians
about this clinical presentation to promote early care which will have a positive impact in the clinical
evolution and prognosis.
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Objectives and Study: The role of fecal microbiota transplant (FMT) in paediatric inflammatory bowel
disease (IBD) treatment remains unclear. Pediatric data has been limited to small, open-label case
series and case reports only. We report results from the first pilot randomized controlled trial (RCT) of
FMT for pediatric ulcerative colitis (UC).
Methods: We enrolled 25 children, 4-17yo with active UC across two Canadian IBD clinics over 36
months. 7 participants crossed-over to an open-label arm. All participants had active disease and were
maintained on stable doses of pre-existing medication at study entry. Participants received twice
weekly enemas for 6 weeks. Fecal calprotectin (fCal), C-reactive protein (CRP), and paediatric
ulcerative colitis activity index (PUCAI) were compared between groups during intervention (0-6wk),
and four followup timepoints (6-30wk). Results were analyzed through intention-to-treat (ITT) and perprotocol (PP) analyses. Donor and recipient stools were assessed with 16s rRNA and metagenomics
analyses, and measured for differences in α/β-diversity and similarity to donor stools.
Results: In ITT analysis, at 6 weeks FMT (n=13) was more likely to decrease CRP (OR 4.7, 95% CI
[0.8, 28.4]), fCal (OR 13.3, 95% CI [1.1, 166.4]), and PUCAI scores (OR 9.3, 95% CI [0.7, 122.6])
compared to placebo (n=12).
In PP analysis, at 6 weeks FMT (n=12) was more likely to decrease CRP (OR 6.0, 95% CI [0.6, 61.8]),
fCal (OR 9.3, 95% CI [0.7, 122.6]), and PUCAI score (OR 8.0, 95% CI [0.6, 106.9]) compared to
placebo (n=11).
In ITT analysis of the open-label arm (n=7), FMT at 6 weeks and 30 weeks, respectively, decreased
CRP (-42.9%, -28.6%), fCal (-28.6%, -42.9%), and PUCAI score (-14.3%, -42.9%) from baseline.
No significant differences were found between baseline CRP, fCal, or PUCAI between participants in
the active and open-label arms. Combining patients from both arms, at 6 weeks and 30 weeks, FMT
(n=20) was more likely to decrease CRP (Wk6: OR 5.3, 95% CI [1.0, 27.9]; Wk30: OR 1.05, 95% CI
[0.2, 5.1]), fCal (Wk 6: OR 5.9, 95% CI [0.8, 40.8]; Wk30: OR 3.3, 95% CI [0.5, 22.1]), and PUCAI
score (Wk6: OR 3.5, 95% CI [0.6, 21.4]; Wk30: OR 3.9, 95% CI [0.7, 21.8]) compared to placebo
(n=11).
Conclusion: In this first RCT of FMT for paediatric UC, we showed that serial FMT enemas may
improve inflammatory markers and clinical disease activity in patients with active UC over placebo.
Data remains preliminary and requires a larger sample size for replication, but offers the first RCT
evidence that FMT based therapies may have a role in pediatric UC management. Future studies may
build upon these findings.
Contact e-mail address: pain@mcmaster.ca
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Objectives and Study: Pediatric Crohn´s disease (CD) most frequent localization is in the terminal
ileum (TI).
Although ileocolonoscopy remains the reference-standard for disease assessment, TI non-intubation
is common and leads to a SESCD score 0 of the unseen inflamed segment.
Ileal non-intubation, therefore, may cause wrong interpretation of clinical trials results.
Our aim is to develop a machine-learning model to impute TI SESCD from MRE data in case of nonintubation.
Methods: This is a substudy of the prospective ImageKids study in which 240 pediatric patients with
CD (22 centers ,age 14.2 ± 2.5 years) underwent a baseline ileocolonoscopy, followed by an MRE
examination within 14 days. Ileal intubation failure rate was 17%.
Subsample of 140 children was available for this substudy, of which 108 had all relevant TI MRE items
scored by central radiologists. The group with ileal intubation (N = 86, age 11.6 ± 3.2 years, disease
duration 2.2 years (range: 0.45-4.11), 56% males) was used for model derivation and validation. The
group with no ileal intubation (N = 22, age 11.0± 3.4 years, disease duration 2.5 years (range: 0.035.1), 55% males) was used to impute SESCD in non-intubated TI.
We developed a non-linear machine-learning random-forest (RF) model with the MRE items selected
for the PICMI index (wall-thickness, DWI, ulcers, edema, comb sign) as input features. We split the
data into 75% derivation to fit the models and 25% validation to test the imputed SESCD. We
compared the RF model to: 1) a previously proposed linear model with overall radiologist assessment
as the input feature (LR), and 2) a linear model with the same MRE features used with the RF model
(LR-PICMI).
We assessed the accuracy of the model SESCD predictions by means of the mean squared error
(MSE) from the reference SESCD, and imputed SESCD score for the non-intubated cases of the
ImageKids study.
Results: Using the RF model to predict SESCD reduced overall MSE between predictions and
reference SESCD by up to ~38%. The RF MSE was statistically better than the LR MSE (N=22, RF:
17.3 vs LR: 27.9, Wilcoxson test, p< 0.05), but not statistically better than the PICMI which was
broadly similar (N=22, RF: 17.3 vs LR-PICMI: 20.9, Wilcoxson test, p=0.295).
SESCD imputation results for the non-intubated TI group ( N=22) : RF : 6.27±2.29 , LR:6.86±2.82 ,
LR-PICMI: 7.09±1.82 . Figure 1 presents the Bland-Altman plot of the agreement between the RF and
LR SESCD predictions.
Conclusion: Machine learning models are useful in predicting SESCD score from MRE items. The
use of more advanced methods and high dimensional MRE data provides more reliable imputation
than simple linear models. Deep learning models using MRE scans can further improve the results.
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[Figure 1]
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Objectives and Study: This project's primary objective was to describe the length of time that
paediatric patients with treatment-refractory inflammatory bowel disease (IBD) remain responsive to
tofacitinib. Secondarily, we aimed to describe any change in the quality of their response over time.
Methods: A retrospective, observational chart review was performed of paediatric patients with
treatment-resistant IBD who were treated with 5-15 mg twice daily of tofacitinib at two multisite tertiary
paediatric care centres in Northern California. The study dates were January 2018 through June 2020
(Kaiser Permanente, Northern California) or November 2020 (University of California, San Francisco).
At 2- and 6-months of treatment, subjective measures (Paediatric Ulcerative Colitis Activity Index
(PUCAI) and abbreviated Paediatric Crohn's Disease Activity Index (abbPCDAI)) were recorded.
Patients were categorized into those who showed a clinical response (decrease in PUCAI>20 points
or abbPCDAI >12.5 points from baseline) or clinical remission (PUCAI or abbPDCAI≤10 points) with
and without concomitant systemic steroid use. Side effects and adverse events were also noted.
Results: Twenty-four children, 20 with ulcerative colitis and 4 with Crohn's disease, received
tofacitinib with a median age at diagnosis of 14 years (IQR 12-16) and a median prior disease duration
of 32 months (IQR 19-46). One patient was biologic naïve, 17% (n=4) of the patients had failed one
biologic therapy, and 79% (n=19/24) had failed more than one. Upon initiation, 8% (n=3) of the
patients were already in remission, 17% (n=3) had mild symptoms, and 75% (n=18) had moderate-tosevere disease. Forty-two percent (n=10) were on concomitant prednisone.
As illustrated by the Kaplan-Meier curve below (Figure 1), 17% (n=4) of the patients never responded
to tofacitinib and discontinued after a median of 2.4 months (0.4-3.1). Twenty-nine percent (n=7)
initially responded but later discontinued tofacitinib after a median of 6.8 months (5.2 to 15.6). One
patient electively discontinued. Half of the patients (n=12) remained responsive to tofacitinib during the
study period for a median of 12.4 months (5.5-26.2).
As for quality of response at two-months, 76% (n=16/21) of the remaining patients were in remission,
12% (n=2) had mild symptoms, and 14% (n=3) had moderate-to-severe disease. Sixty-two percent
(n=13/21) showed a clinical response with a median change in PUCAI score of -32.5 points (IQR -46.3
to -10) and median change in PCDAI score of -5 (range 0 to -50). Of those in remission, 13% (n=2/16)
were on concomitant prednisone. At six months, 47% (n= 8/17) of the remaining patients were in
remission, 29% (n=4) had mild symptoms, and 29% (n=5) showed moderate-to-severe disease. Of
those in remission, 25% (n=2/8) were on concomitant prednisone.
During the study, adverse effects included Epstein-Barr virus infection, C. diff colitis, urosepsis,
recurrent urinary tract infection and headache. None of these caused discontinuation of the study
medication.
Conclusion: Our findings suggest that tofacitinib may be an appropriate alternative medication for
treatment-refractory paediatric inflammatory bowel disease with minimal adverse events. Longitudinal
investigation and controlled clinical trials are necessary to confirm our observations.
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[Figure 1. Duration of Response to Tofacitinib ]
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Objectives and Study: Early relapse in children with Crohn's Disease (CD) after reaching remission
is associated with a more severe disease course that significantly impairs quality of life. Changes in
the gut microbiome composition have been linked to active CD and disease course. This has led to the
development of different microbiome-based prediction models for diagnosis and response to
treatment. Our aim was to identify community-level microbiome signatures of carefully selected
treatment-naïve pre-treatment stool samples from mild-to-moderate CD patients who did not require
anti-TNF or surgery at diagnosis, with the goal of predicting need for re-induction or treatment
escalation towards anti-TNF within the first year after diagnosis.
Methods: We selected de novo, treatment-naïve pediatric CD patients from the RISK cohort (Gevers
et al, 2014).
Taxonomic labels were assigned to the 16s rRNA amplicon data using QIIME and closed OTUpicking. A hierarchical Bayesian model for microbial community structure (BioMiCo) was used to learn
how baseline gut microbiomes differed according to treatment outcome. Model predictions were
assessed using a leave-one-out analysis. We also compared 16S rRNA sequences of CD patients
with non-IBD controls (Gevers et al, 2014) and healthy siblings of CD patients from the GEM cohort
(Turpin et al, 2016).
Results: Patient metadata and 16S rRNA amplicon data were available from 197 stool samples of
newly diagnosed pediatric CD patients as part of the RISK cohort . We selected 44 out of 197 samples
of patients that were treatment-naïve. Prior to treatment, PCDAI scores were similar between patients
reaching remission and those that did not at 6 months. Bayesian analysis characterized 4
assemblages that accounted for over 93% of the posterior probability distribution. The Bayesian model
on pre-treatment stool microbiomes was able to predict 6-month outcome of patients that maintained
remission and those that did not from the pre-treatment microbiome in 81% and 75% of samples
(AUC=0.79). When comparing CD samples to 28 non-IBD controls (many with GI symptoms but
negative for IBD during endoscopy, e.g. Irritable Bowel Syndrome), AUC was 0.61, and 6
assemblages were characterized with 44% of distributions shared between groups. In contrast, in CD
samples compared with 728 samples from healthy CD siblings (with increased genetic susceptibility),
AUC was 1 and shared distribution within 4 characterized assemblages was less than 1%.
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Conclusion: A Bayesian approach predicted clinical course in treatment-naïve children with CD over
the first year after diagnosis with high accuracy, when we ensured that only treatment-naïve fecal
samples were included in the analysis. This level of classification is comparable to previous reported
findings using mucosal samples. Further study is needed to validate these pre-treatment fecal
microbiome signatures of newly diagnosed pediatric CD patients, allowing for identification of patients
with mild-to-moderate disease who are most likely to require treatment escalation.
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Objectives and Study: Isolated colonic (L2) Crohn's disease (CD) in adults is thought to have unique
clinical and genetic features compared with ileal (L1) CD and ulcerative colitis (UC), and therefore is
occasionally considered a separate entity of inflammatory bowel disease (IBD). Similar studies in
paediatrics are scarce. Our goal was to characterize the clinical features of paediatric patients with
isolated colonic CD and compare them to patients with ileo-cecal CD and those with UC.
Methods: This was a multi-center retrospective study including sites affiliated with the Porto IBD
group and IBD interest group of ESPGHAN. Data of paediatric patients (< 18 years) diagnosed with
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CD (L1 or L2 phenotype), or with UC between 2014-2017 was collected, including information on
demographic, clinical and laboratory parameters at diagnosis, end of induction phase (week 12-16), 1
year and 3 years after diagnosis (or at last follow-up).
Results: Data was collected on 300 children (102 L1, 94 L2, 104 UC) from 21 medical centers, with
similar demographic features of the three groups. At diagnosis, bloody stools were identified in 45% of
L2 patients, compared with 15% and 95% of L1 and UC patients, respectively (P< 0.001), while fever
was documented in 27% of L2 patients, compared to 13% and 3% of L1 and UC patients, respectively
(P< 0.001). Z scores for weight and height were significantly lower in L1 and L2 CD patients vs. UC. At
the time of diagnosis, the pCDAI score for patients with L1 and L2 was 25 (IQR 17.5-37) and 27.5 (2040), respectively, while the median PUCAI score was 40 (30-55) for patients with UC. C-reactive
protein levels were significantly higher among CD patients (both L1 and L2), compared to patients with
UC, and calprotectin values were comparable. ASCA was positive in 55%, 25% and 2% (P< 0.001)
and pANCA in 2%, 17% and 53% (P< 0.001) in L1, L2 and UC patients, respectively. Granulomas
were identified in 36% of L2 patients, similar to patients with L1 (33%). For induction therapy,
exclusive enteral nutrition, oral steroids and mesalazine were used in 50%, 45% and 38% of patients
with L2 CD, compared with 72%, 28% and 9%, and 0%, 52% and 75% of L1 and UC patients,
respectively (P< 0.001). Steroid-free clinical remission at the end of induction was overall similar
between groups, around 55%. At 1 year post-diagnosis, 62%, 68% and 40% were on an
immunomodulator (P=0.03) and 41%, 26% and 22% were receiving anti-TNFα agent (P=0.01), of
patients with L1, L2 and UC, respectively. Z scores for weight and height were still significantly lower
at 1 year post diagnosis in L1 and L2 CD patients, vs. UC patients. While time to initiation of an antiTNFα agent was significantly shorter in L1 patients compared with L2 and UC (P=0.03), time to
admission and time to surgery were similar at a median follow up of 17.9 (5.3-34.3), 24.4 (12.2-37.1)
and 27.0 (16.1-36.8) years in L1, L2 and UC groups, respectively(Figure).
Conclusion: Paediatric patients with isolated colonic CD exhibit several clinical features which
differentiate them from ileo-cecal CD and UC. Prospective clinical studies, involving genetics and
detailed immunologic and microbiome analyses, are required to understand the pathogenesis of this
unique entity and define short- and long-term outcomes.
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[Characterization of the Outcomes of Paediatric Patients with Isolated Colonic Crohn's Disease]

Contact e-mail address: talberger10@gmail.com

Volume 72, Supplement 1, May 2021

79

GASTROENTEROLOGY - Inflammatory bowel disease
G-O-050
Chemokine receptor expression profiling of circulating leukocytes guides the clinical decision
in pediatric IBD
Helena Rolandsdotter1, Ludvig Linton2, Michael Eberhardson2
1Karolinska

Institutet, Department of Clinical Science and Education, Södersjukhuset, Stockholm,
Sweden
2Karolinska Institutet, Department of Medicine, Translational Immunology Unit, Stockholm, Sweden
Objectives and Study: Making a distinction between Crohn's disease and ulcerative colitis (UC) is
important and diagnostic misclassifications and difficulties are common. Due to the clinical complexity
of the disease, current diagnostic tools are not enough and there is a need for additional diagnostic
methods. Chemokine receptors (CCRs) are a family of surface receptors that play an important role in
cell migration to the inflamed intestine in inflammatory bowel disease (IBD). We hypothesized that the
CCR expression profile of a circulating immune cell mirrors disease phenotype during active intestinal
inflammation. Thus, we set out to characterize CCRs in pediatric IBD, with the purpose of evaluating
their diagnostic potential.
Methods: Firstly, we established a laboratory approach, using a flowcytometric method, for stable
analysis of surface expression of 20 CCRs on four major immune cell subsets in peripheral blood.
Secondly, we applied the method on blood samples from 28 pediatric IBD patients as well as 17
controls, and established their CCR expression profiles. Finally, we developed a statistical method to
reduce the number of CCR variables which ultimately allowed us to define a predictive algorithm for
UC versus Crohn's disease.
Results: We identified four candidate receptors; CCR9, CCR4, CXCR1 and CXCR4 on lymphocytes
(CD3+), B-cells (CD19+), monocytes (CD14+) and granulocytes (CD16+) whose expression pattern
differs between UC and CD. By defining a diagnostic algorithm based on these markers, we could
distinguish UC from CD in 92.3% of the studied cases.
Conclusion: There is clinical need for less invasive, and more reliable, diagnostic methods in IBD.
Using CCR expression profiling, we have developed a blood assay that could separate UC from CD in
92.3 % of the studied cases. In addition to their potential as diagnostic markers, our data suggest that
CCRs may be used to identify disease-causing cell populations for specific therapeutic targeting.
These findings call for larger studies to confirm the clinical feasibility of the diagnostic algorithm as well
as to evaluate the therapeutic potential of CCR pattern.
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[CCR expression on blood leukocytes.]
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Objective: HLA-DQ2 or DQ8 heterodimer molecules contribute to the presentation of gliadin peptides
to T lymphocytes and are regarded as essential for the develoment of coeliac disease (CeD). HLA-DQ
typing formed part of ESPGHAN 2012 criteria for CeD diagnosis without histology in symptomatic
patients with transglutaminase antibody serum concentrations exceeding 10 times the upper limit of
normal (≥10xULN TGA), endomysial antibody positivity (EMA+). HLA-DQ determination is also
suggested for the screening of risk persons to exclude CD when the result is negative. HLA-DQ testing
has changed in recent years from the laborious and costly traditional typing method to the cheaper
detection of DQ2 and DQ8 alleles by their usual single-nucleotide polymorphism (SNP), but this
method does not tell which are the alleles exactly when the result is negative. In this study we
prospectively evaluated the diagnostic reliabity of clinical HLA-DQ testing in patients with high
suspicion of CeD.
Methods: 366 children and adolescents with ≥10xULN TGA+ and EMA+ results who were candidates
for the no-biopsy diagnostic approach for CeD according to ESPGHAN 2012 criteria were
prospectively tested for HLA-DQ2 and DQ8 during 2012-2019. Patients with neither DQ2.5
heterodimers (including cis 2.5 [DQB1*0201-DQA1*0501] and trans DQ2.2/DQ7 [DQB1*0202DQA1*0201/DQB1*0301-DQA1*0505] nor DQ8 were further typed with extended sets of site specific
primers (Olerup-SSP, Genovision). In case of still negative DQ result, both serology and HLA typing
were repeated from independent blood drawings and small intestinal biopsy was performed. CeD was
diagnosed if histology showed Marsh III lesions.
Results: Initial HLA-DQ typing from an accredited clinical laboratory showed no DQ2 or DQ8
heterodimers in 27 of the 366 patients (7.4%), who all were of European Caucasian ancestry. These
laboratories used various testing methods and commercial kits. Eleven of these patients carried the
DQB1*0202-DQA1*0201 allele alone, thus half or the trans DQ2 heterodimer still able to present
gliadin in rare cases. In four patients a second blood sample showed DQ2.5 or negative EMA/TGA
indicating a sample mix-up at some point during their care. From the remaining 12 patients, 10/10 had
Marsh III lesions whose parents consented to biopsy. The most common allele missed by the clinical
DQ testing was a variant DQB1*0202 with an A chain DQA1*0303 instead of the conventional
DQA1*0201 (n=5). The other patients carried variant DQ8 (n=1), DQ9 (n=2), DQ7 alone (n=1) or the
DQ5/DQ6 combination (n=3).
Conclusions: Variant or non-conventional HLA-DQ alleles do occur in patients with confirmed CeD
with villous atrophy and TGA+/EMA+ results, even if rarely. The positive predictive value of high
(≥10xULN) TGA antibody values for CeD (1.0) was higher than the negative predictive value of clinical
HLA-DQ testing (0.0 in this TGA+/EMA+ series) which support the validity of the 2019 modification of
the ESPGHAN diagnostic guidelines for CeD. Our results also indicate that formal exclusion of CeD
should not rely on a single DQ result, since genetic testing also may have methological and technical
weaknesses.
Grant support: GINOP-2.3.2-15-2016-00015, NKFI 120392, EFOP-3.6.1-16-2016-00022, Interreg
DTP571 CD SKILLS.
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Objectives and Study: Maternal intake of unsaturated fatty acids during pregnancy has been
associated with immune-mediated disease in the offspring, but studies regarding coeliac disease are
missing. We wanted to investigate if higher maternal intake of the long chain n-3 fatty acids, EPA and
DHA, in pregnancy is associated with a lower risk of childhood onset coeliac disease (CD).
Methods: We included 85,592 children in The Norwegian Mother, Father and Child Cohort Study
(MoBa) born from 1999 through 2009, followed to January 1st, 2017. This is a population-based,
nation-wide pregnancy cohort in Norway. We calculated intake of EPA and DHA from maternal intake
of fish and omega-3 supplements, reported in week 22 of pregnancy in a food frequency
questionnaire. The outcome was clinical CD by end of 2016, registered at a minimum of two occasions
in the Norwegian Patient Register or in parental questionnaires at age 7-8 years. Risk ratios were
estimated using binary log-linear regression, with the EPA and DHA intake as continuous predictor
variables (per gram of EPA or DHA). Risk ratios were adjusted (aRR) for maternal and paternal celiac
disease, parity, maternal education, smoking in pregnancy, pre-pregnancy body mass index, the
child´s sex, mode of delivery, and birth weight.
Results: During a mean follow-up of 11 years (range 0.75 - 14.8) years, 965 children (62% girls)
developed CD. The median intake (IQR) of EPA and DHA was 0.22 g/day and 0.34 g/day,
respectively. The relative contribution of food intake for EPA was 49% and for DHA 57%. We found a
significant association between maternal DHA intake from food and CD in the child (aRR:0.71, 95 %
CI: 0.51 - 0.99, p-value: 0.04) and the combined intake of EPA and DHA from food also predicted
lower risk of CD (aRR=0.82, 95%CI:0.68 - 1.00). The RR was also reduced for EPA from food
(aRR=0.64, 95%CI:0.41 - 1.00). We found no significant association between maternal EPA and DHA
intake from supplements, or food and supplements combined, and CD in the child.
Conclusion: In this large prospective population-based pregnancy cohort, we found that maternal
intake of EPA and DHA from food during pregnancy, was associated with lower risk of offspring CD.
EPA and DHA from supplements were however not associated with CD, and the findings should thus
be interpreted with caution.
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Objectives and Study: Vitamin D (VD) plays important role not only in mineral balance and skeletal
maintenance but also in immune modulation. VD status was found correlated with the pathophysiology
and severity of inflammatory bowel diseases and other autoimmune disorders. Epithelial barrier
function is primarily regulated by the tight junction proteins. In this study, we try to establish an animal
model by raising mice fed VD deficient diet and to investigate the effects of VD deficient diet on gut
integrity and zonulin expression.
Methods: Male C57BL/6 mice were administered either VD deficient (VDD group, 1,25(OH)2D3 0
IU/per mouse) or VD sufficient (VDS group, 1,25(OH)2D3 37.8 IU/per mouse) special diets for 7
weeks. Body weight and diet intake were recorded weekly. Serum VD levels were detected. After
sacrificed, jejunum and colon specimens were collected. Villus length and crypt depth of jejunum as
well as mucosa thickness of colon were measured. Various serum pro-inflammatory cytokines and
intestinal tight junction proteins were assessed. Serum level of zonulin and mRNA expression of
jejunum zonulin were also investigated.
Results: We found mice fed VDD diet had lower serum level of VD after 7 weeks (p< 0.001). VDD
mice gained significant less weight (p=0.017) and took similar amount of diet (p=0.398) when
compared to mice raised on VDS diet. Significantly decreased colon mucosa thickness was found in
VDD mice compared with VDS group (P=0.022). Marked increase in serum pro-inflammatory cytokine
levels and decrease in TJ proteins expressions were demonstrated in VDD mice. Significant upregulation of mRNA expression of jejunum zonulin (p=0.043) and elevated serum zonulin (p=0.001)
were found in VDD group.
Conclusions: We successfully demonstrated VD could maintain intestinal epithelial integrity and
prevent mucosal barrier dysfunction. We demonstrated that VD could maintain intestinal epithelial
integrity, alleviate structural damage and inflammation. VD supplementation may serve as a
therapeutic strategy for human diseases with intestinal barrier dysfunction (leaky gut) in the future.
This is the first study investigates the effects and mechanisms of VD on gut integrity and TJ proteins
and demonstrates VDD could lead to significant up-regulation in mRNA expression of jejunum zonulin
and elevated serum zonulin.
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Objectives and study: Inflammatory bowel disease (IBD) and coeliac disease (CeD) are chronic
immune-mediated enteropathies. The prevalence of CeD in IBD patients has been reported between
0.5 and 3.0%. Adult patients with both IBD and CeD are more likely to have ulcerative colitis,
pancolonic extension, sclerosing cholangitis, to undergo immunosuppressant treatment and to be
hospitalised. Data in children are lacking.
This study aimed at describing prevalence, characteristics and natural history of children with both IBD
and CeD.
Methods: This was a National IBD Registry-based study with control groups. Cases were children
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aged 0-17 years, diagnosed with IBD according to the Porto criteria, between January 2009 and April
2020. Two matched controls with isolated IBD and two matched controls with CeD were selected for
each case. The diagnosis of CeD was made in accordance to the 2000 or 2012 Guidelines of the
European Society of Pediatric Gastroenterology Hepatology and Nutrition depending on the time of
diagnosis.
IBD phenotype and natural history, comprising treatments, need for surgery and hospitalisation, were
compared between children with IBD and CeD and children with IBD alone. Growth and pubertal
development were also compared with children with CeD alone.
Results: Forty-nine (1.7%) patients with IBD and CeD were identified over 2800 patients with IBD: 26
(53.1%) had Crohn's disease and 23 (46.9%) had ulcerative colitis (p 1.00). Twenty-six (53.1%) were
females and 23 (46.9%) males (p 1.00). CeD was diagnosed before IBD in 37 (75.5%) patients with a
median interval of 4.2 years (IQR 1.9 - 7.2), at the same time in 5 (10.2%) patients, and after IBD in 7
patients (14.3%) while IBD was in a phase of clinical and biochemical remission.
Compared to patients with IBD alone, patients with IBD and CeD presented more frequently with
associated diseases (OR 2.81, 95%CI 1.12-6.13, p 0.03), in particular, autoimmune thyroiditis but not
sclerosing cholangitis. Ileocolonic localisation (OR 0.32 95%IC 0.11-0.95, p 0.02), treatment with
immunomodulators (OR 0.27, 95%IC 0.08-0.79, p 0.02), and anti-TNF biologics (OR 0.38, 95%IC 0.14
- 1.01, p 0.05) were less common in patients with Crohn´s disease and CeD than in patients with
Crohn´s disease alone. Patients with ulcerative colitis and CeD had an increased risk of colectomy
compared to patients with ulcerative colitis alone, despite similar medical treatments (13.0% vs 0% p.
0.03). Pubertal delay was more common in patients with IBD and CeD compared to patients with IBD
alone (14.9% vs 3.2% OR 5.18 95%IC 1.27-21.0, p 0.002) and CeD alone (14.9% vs 1.1%, p 0.002).
Conclusion: The prevalence of CeD among children with IBD is similar to the Italian general
population. The diagnosis of celiac disease precedes that of IBD in most of the cases. Compared to
children with isolated IBD, children with IBD and CeD may have a peculiar phenotype and increased
morbidity with a higher risk for associated diseases, colectomy and pubertal delay.
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The effect of different insulin regimen on nutritional status and lipid profile of children with
celiac disease and type 1 diabetes: a large cross-sectional study from the international SWEET
database
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Objectives and Study: Impaired lipid profiles, characterized by low HDL and high LDL-cholesterol
levels, were recently reported both in children with type 1 diabetes (T1D) and celiac disease (CD). The
insulin pump treatment is associated with lower levels of LDL and non-HDL cholesterol in patients with
T1D as compared with multiple daily insulin injections. There is no information on the effect of the
insulin pump on lipid profile of patients with both T1D and CD. The aim of this study was to evaluate
the effect of pump versus injection therapy on nutritional status and lipid profile in children with T1D
and CD by a large cross-sectional study.
Methods: All children with a diagnosis of T1D and CD, aged 2-18 years, included in the SWEET
database, an international diabetes registry, with available data on lipid profile and insulin regimen
were enrolled. Date of onset of diabetes, treatment modality, daily insulin dose, HbA1c, height, weight,
body mass index (BMI) adjusted for age and gender, cholesterol, HDL cholesterol, LDL cholesterol
triglycerides, dyslipidemia were analyzed by linear and logistical regression models.
Results: Data were available for 1009 patients, 54% female, with mean age 14 years (11.4-17.2), with
diabetes duration 7 y (4 - 10), 54% using insulin pump, mean HbA1c 7.8% (6.9 - 8.5). A significant
difference between the two groups was found for BMI-SDS, HbA1c, HDL and LDL [insulin pump
group: BMI-SDS= 0.3933 (0,30 - 0,47), HbA1c=7,65%(7,54% - 7,77%), HDL= 59,99 mg/dl (58.79 71.19), LDL = 89,43 mg/dl (91,73 - 96,72); injection group: BMI-SDS = 0,5942 (0,50 - 0,68); HbA1c =
8.11% (7,98% -8,23%); HDL = 57,78 mg/dl (56,47 - 57,77); LDL=94.23 mg/dl (91.74 - 96.72); p< 0.01].
Conclusion: Celiac children with T1D had a better nutritional status and lipid profile when treated with
insulin pump as compared with injection therapy. This finding should be considered in the treatment
counselling of patients with both CD and T1D.
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Volume 72, Supplement 1, May 2021

87

GASTROENTEROLOGY - Coeliac disease
G-O-056
E-learning compared to one-on-one teaching for coeliac disease and the gluten-free diet: A
randomized controlled trial
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Objectives and Study: Coeliac disease (CD), a common autoimmune enteropathy, can only be
treated by lifelong adherence to a strict gluten-free diet (GFD). Following diagnosis, patients and their
families typically receive education on the GFD from a registered dietitian in a 1-on-1, face-to-face
session. This method of delivery, however, is resource-intensive and imposes scheduling and
geographic restrictions on patients and families. Online education (e-learning) represents an alternate
means of delivering CD-related education that reduces the amount of time required with a dietitian. To
examine the effectiveness of e-learning for educating patients and families about CD and the GFD, a
randomized controlled trial comparing conventional dietitian teaching with e-learning was conducted.
Methods: Forty patients over the age of 8 with newly diagnosed CD (biopsy-confirmed or ESPGHAN
criteria) and their caregivers were randomized to receive either (i) the standard 1-hour educational
session provided by a registered dietitian or (ii) an interactive e-learning module covering identical
content. Data were collected at baseline, immediately post-education and 6 months later. The primary
outcome was GFD adherence 6 months post-education as measured by the Celiac Dietary Adherence
Test (CDAT). Secondary outcomes included: tissue transglutaminase IgA (tTG), height and weight
gain, GFD knowledge (10 item test), gastrointestinal (GI) symptoms using the GI Symptom Scale for
Kids (GISSK), quality of life using the CD Pediatric Quality of Life (CDPQOL) scale, and educational
satisfaction. T-tests and chi-square tests were used to assess group differences at baseline. Mixeddesign analysis of variance and t-tests were used to compare interventions and assess their
effectiveness over time.
Results: Forty patients (11 male, 29 female) and their caregivers (3 male, 35 female) participated,
with equal numbers in each group. Participants' age at diagnosis (mean±SD) was 11.2±2.7. No group
differences were observed at baseline on any demographic, adherence or quality of life variable (P>
0.05). Six months post-education, GFD adherence improved significantly across groups, as rated by
patients (F=18.93, P< 0.001) and caregivers (F=24.68, P< 0.001) and there were no differences in
adherence between groups (P> 0.05). Similarly, tTG improved significantly across groups (F=39.88,
P< 0.001) and there were no differences between groups. There were also no significant group
differences in weight and height gain, GFD knowledge, GI symptoms or quality of life (P> 0.05). On
average, the e-learning module took 31min±4min to complete. Patients and caregivers rated the elearning and dietitian education similarly in regard to satisfaction and enjoyment (P> 0.05).
Conclusions: Interactive e-learning modules are an effective and satisfactory alternative for educating
pediatric patients and their caregivers about CD and the GFD. This inexpensive and evidence-based
resource, designed specifically for pediatric patients, resulted in improved dietary compliance 6months post-education at levels comparable to traditional 1-on-1 education with a dietitian. Integration
of online educational modules into patient care is advantageous as it is cost-effective, permits
asynchronous learning and facilitates education of additional caregivers.
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Objectives and Study: Venous thromboembolisms (VTE) are rare events in children, with reported
incidences ranging from 0.07 to 0.49 per 10,000 children in the general population. The risk of
developing VTE is increased 2-fold to 3-fold in adults with inflammatory bowel disease (IBD) and is
associated with disease activity and disease extent. Studies in paediatric IBD patients suggest an
increased risk of VTE as well, however exact incidence and risk factors are yet unknown. Consistent
guidelines are therefore lacking. With this study, we aim to assess the incidence and associated
factors of VTEs in children with IBD.
Methods: As part of an international prospective safety registry, paediatric gastroenterologists
monthly replied to an electronic survey, indicating whether they have observed any of 10 predefined
complications, amongst them VTE, in an IBD patient < 19 years. Patient characteristics and details on
their IBD and VTE were collected. All participating physicians annually reported the number of PIBD
patients under their care, which together with their study participation was used to calculate the
incidence of VTE. A systematic literature review and meta-analysis was performed to calculate the
pooled incidence rate of VTE in the general paediatric population.
Results: Between October 2016 and September 2020, 149 paediatric gastroenterologists from 30
different countries participated in the safety registry. In total 21 cases of VTE were reported for 53,762
patient-years of follow up, resulting in an observed incidence of 3.91 per 10,000 patients annually
(95% CI 2.42-5.97). This is a nearly 15-fold increase compared to the pooled incidence rate in the
general paediatric population (0.27 per 10,000 patients annually). Among cases with available
additional information (n=20), were 10 cases of cerebral sinus venous thrombosis, 6 lower extremity
DVT, 1 upper extremity DVT, 1 right atrial thromboembolism and 3 pulmonary embolisms. Off all
children with VTE (12 female, 8 male), 14 were diagnosed with UC/IBD-U, of which all had a
pancolitis. Among general risk factors, reported in 65% of the cases, were steroid use (n=9),
immobility (n=4), presence of a central venous catheter (n=3), parenteral nutrition (n=2), sepsis (n= 1)
and surgery (n=2). No hereditary or acquired thrombophilia was detected in any of the cases. All but
one VTEs occurred during active disease and of these, 15/19 had moderate (n=7) or severe (n=8)
disease activity according to physician's global assessment.
Conclusion: This safety registry collects rare and severe complications and associated risk factors in
paediatric IBD. Our data suggest a nearly 15-fold increase of the VTE incidence in the paediatric IBD
population compared to the general paediatric population. Most VTEs are reported in UC/IBD-U
patients and occurred during an exacerbation of IBD. This study emphasizes the need for clear
guideline development and highlights the importance of considering prophylaxis in patients with
moderate or severe active IBD, especially in the presence of other risk factors.
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Objectives and Study: Intestinal ultrasound (IUS) could be an attractive accurate non-invasive
alternative to endoscopy in children with Crohn's Disease (CD). However, to date no evidence-based
definition for an abnormal IUS exists in children with CD. We aimed to identify IUS items that could fit
into a Pediatric CD-IUS score: the PCD-US.
Methods: This is an interim analysis of an ongoing, prospective, cross-sectional multi-centre study in
children with CD and suspicion of CD, aged 6-18 years, undergoing ileo-colonoscopy (IC) for standard
care. In all participants, the endoscopic disease activity (Simple Endoscopic Score for CD (SES-CD))
and IUS features were assessed by blinded operators separately for terminal ileum, cecum, ascending
colon, transverse colon, descending colon, and sigmoid. The following features were assessed by
IUS: bowel wall thickness (BWT), Doppler signal (DS) (scored by the modified Limberg score), wall
layer stratification (WLS), colonic haustrae (HC) visibility, mesenteric fat proliferation (MF), and lymph
nodes. Correlations between segmental SES-CD and IUS items and between different IUS items (to
check for multicollinearity) were assessed with Spearman's rank correlation.
Results: A total of 42 CD patients have been included (mean (SD) [range] age 15 (2) [10-17] years,
21 (50%) males, 31 (74%) newly diagnosed). Thirty-three (79%) patients had endoscopically active
disease (mean (SD) total SES-CD 13 (10)). There was a positive correlation between the segmental
SES-CD score and BWT (r: .56, p< 0.001), DS (r:.46, p:0.003), WLS (r:.43, p:0.007), HC (r:.32,
p:0.04), and MF (r:.52, p: 0.001), however, there was multicollinearity between BWT, HC, and WLS.
Conclusion: BWT, DS, WLS, HC and MF all correlate significantly to the SES-CD score in children
with CD, however BWT, HC and WLS also correlate to all other IUS items. At completion of this study,
we expect to propose an accurate PCD-US score consisting of BWT, DS and MF.
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Objectives and Study: We report a clinical application of diagnostic platform of next generation
sequencing (NGS) to interpret variants of unknown significance (VUSs) in three pediatric cases with
refractory Crohn's disease (CD). Based on the ACMG/AMP guideline, VUS is not clinically actionable
in the diagnosis of monogenic disorder due to insufficient evidences of pathogenicity. To make a right
medical decision, we tried a case-level interpretation of VUSs in the XIAP gene among children with
refractory CD.
Methods: NGS was performed in male children refractory CD. Pathogenic variants (PVs) were
experimentally confirmed by NOD signaling test, intracellular TNF assay, T-cell activation-induced cell
death test, fluorescence cross-correlation spectroscopy (FCCS), and various assays. All-atom
supercomputing 3D molecular dynamics simulation (500 ns) was performed to model the XIAP and
RIP2 proteins and binding free energy was calculated.
Results: ① Clinical genomics: nine male children carried variants in XIAP (Fig. A). Five PVs were
present among five of the children while three VUSs were present in the four others. Their phenotypes
were severe but nonspecific in terms of CD. Among children with VUSs, only one showed defective
NOD signaling (Fig. B~D). ② Wet-bio lab: FCCS showed defective binding between the mutant XIAP
and wild type RIP2 proteins (Fig. E). The immunoprecipitation and ubiquitination showed compatible
findings (Fig. F~G). ③ 3D MD simulation: we calculated that the altered backbone torsional energy of
C203 in XIAP of a VUS was ~2 kcal/mol, suggesting loss of zinc binding in the mutant XIAP protein
and poor coordination between the mutant XIAP and RIP2 proteins (Fig. J~P). Based on the MD
findings, auto-ubiquitination of XIAP protein was noted on leukocytes with the VUS, resulted in a loss
of XIAP protein in patient´s leukocytes (Fig. H,I). ④ Clinical decision: three with PVs and one with
VUS → PV had clinical and endoscopic remission after hematopoietic stem cell transplantation (Fig.
R) and restored XIAP activity in intracellular TNF assays (Fig. S~T). The remaining patients with VUS
→ benign variant continued the conventional treatment for CD.
Conclusion: Consisted of clinical genomics, supercomputing molecular dynamics, and molecular cell
validations, this diagnostic approach provided not only proper medical decisions to children with VUSs
in the XIAP gene but also a patient-directed insight to understand the pathogenesis of mutant proteins.
To evaluate the broader applicability of this approach, international collaboration for this rare disease
may be needed.
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Objectives and Study: Inflammatory Bowel Disease (IBD), which include Crohn's disease (CD) and
ulcerative colitis (UC), are immune-mediated disorders characterized by chronic inflammation in the
gastrointestinal tract. Since IBD patients are often resistant to pharmacological therapies it is
necessary to provide new insight in the pathogenesis of these diseases and also new therapeutic
approaches. The endocannabinoid ( EC) system has been recently indicated as a possible therapeutic
target in IBD. G-protein-coupled cannabinoid receptors type 1 and 2 (CB1 and CB2) are the two most
important components of the EC system. In our previous study, we demonstrated that a specific CB2
variant contributes to the risk for pediatric IBD, especially UC, and that this variant is associated with a
more severe phenotype in both UC and CD. The aim of this study was to directly evaluate on intestinal
biopsies of pediatric IBD patients the expression of EC system receptors and of several molecules
associated with inflammatory pathway in IBD.
Methods: In this preliminary study, we analyzed the CB1 and CB2 expression in the intestinal mucosa
of paediatric patients affected by Crohn's disease (CD) or ulcerative colitis (UC), recruited at
diagnosis, and of non-IBD healthy controls (HC). Three patients were enrolled for each group. In
particular, we analyzed biopsies taken from the ileum and rectum, which are the tract often more
inflamed in CD and UC respectively. Moreover, we evaluated Toll-like receptor 4 (TLR 4), interleukin6 (IL6), interleukin-1 β (IL1-β), prokineticin receptor 2 (PKR2) expression, which are known as proinflammatory elements. The expression of these receptors and pro-inflammatory cytokines was
analyzed by western blot and immunofluorescence.
Results: We found an increased expression of CB2 and TLR4 in UC rectum biopsies compared to CD
and HC children. Accordingly, there was also a significant increase of IL-6 expression in UC rectum
biopsies compared to CD and HC children (p≤0.05 UC vs HC), as well as, we identified a high
expression of IL-6 in CD ileum compared to UC and HC patients. Moreover, in CD ileum, we found an
increase in TLR4 compared to UC and HC ileum. We did not find statistical difference for the low
number of analyzed samples, but to be a preliminary work we are confident to reach statistical
significance increasing the samples enrolled.
Conclusion: In according with our previous data, our results confirm that the EC system and in
particular the receptor CB2 is more expressed in the intestine of IBD patients, especially in the rectum
of UC patients, which is the tract with greater inflammatory involvement. We can speculate that CB2
receptor is involved in the pathogenesis of paediatric IBD, but additional functional studies are
required to understand how the EC system contributes to disease development in pediatric IBD, and if
these cannabinoid receptors might represent a new disease marker and could be used as a potential
therapeutic target.
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Objectives and Study: To provide guidance for the provision of vaccines in adults and children with
inflammatory bowel disease (IBD).
Methods: We performed a systematic review of clinical trials and observational studies evaluating the
efficacy, effectiveness and safety of vaccines in patients with IBD, other immune-mediated
inflammatory diseases, and the general population. Special population subgroups (e.g., patients with
congenital immunodeficiencies) or special situations (e.g., infectious disease outbreaks, travel) were
not considered. Critical outcomes for decision-making included mortality, vaccine preventable illness,
and serious adverse events. Immunogenicity was considered a surrogate outcome for vaccine
efficacy. Certainty of evidence and strength of recommendations were rated according to the GRADE
methodology. For each vaccine, the evidence of its safety and effectiveness in the general population
was used as an anchor. In some cases, the certainty of evidence for effectiveness was downgraded
for indirectness when there was evidence suggesting that the vaccines may be less immunogenic or
effective in IBD populations. However, if there were studies done in IBD populations that supported the
findings of effectiveness in the general population, the evidence was not downgraded for indirectness.
In most cases, the certainty of evidence for safety was downgraded because small sample sizes of
IBD studies with short follow-up periods could not detect rare adverse events. Recommendations were
formulated using the Evidence to Decision framework. The Steering Committee developed PICO
questions through an iterative online platform, and a face-to-face meeting was conducted, which
included adult and pediatric gastroenterologists, infectious disease physicians, immunologists, and
methodologists. Participants with direct conflicts of interest with vaccine manufacturing companies
participated in the discussion, but did not vote on statements. The guideline document was reviewed
and approved by Canadian Association of Gastroenterology membership and the American
Gastroenterological Association Clinical Guidelines Committee.
Results: The consensus includes 28 recommendations (17 Strong, 11 Conditional) and 3 Good
Practice Statements. Recommendations for children with IBD addressed the following vaccines:

Volume 72, Supplement 1, May 2021

95

Haemophilus influenzae type b in children ≤5y and >5y, hepatitis B, influenza, pneumococcus,
meningococcus, tetanus-diphtheria-pertussis, human papillomavirus (HPV), measles-mumps-rubella
(on vs. not on immunosuppressive therapy), varicella (on vs. not on immunosuppressive therapy).
Consensus was not reached, and no recommendations were made for an additional 6 statements,
largely due to lack of evidence, including: timing of influenza immunization in patients on biologics, and
live vaccines in infants born to mothers using biologic therapies. Details on recommendations and the
evidence supporting these decisions will be presented at WCPGHAN.
Conclusion: We developed Clinical Practice Guidelines for immunizations in IBD using a systematic
review of the literature and GRADE approach to determine the certainty of evidence. While these
guidelines were aimed at North American providers, they also have broad applicability to pediatric IBD
care providers internationally.
Disclosure of Interest: CAG policy guided disclosures and the management of conflicts of interest.
The full methods regarding COIs are presented in detail in Appendix 1 of the manuscript. In
accordance with CAG policy, the guideline co-chairs (EIB, JJ) and the GRADE methodologists (FT,
MC) had no or minimal relevant COIs, and the majority (>50%) of the guideline panel were free of
significant COIs.
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Objectives and Study: Newer strategies that target the microbiome may offer an alternative
therapeutic approach for Ulcerative Colitis (UC). We developed a novel diet that targets changes in the
microbiome and barrier function that have been reported in UC. The goal of the current study was to
evaluate the efficacy of two sequential induction of remission strategies that target the microbiota: the
novel diet termed the ulcerative colitis diet (UCD) and an antibiotics cocktail combination in dietary non
responders.
Methods: This was a prospective, single arm, open label, pilot study in patients aged 8-19, with a
paediatric UC activity index (PUCAI) scores >10 and ≤45 on stable maintenance therapy (5ASA or
thiopurines). PUCAI score was assessed at week 3 and 6. Patients failing to enter remission or
intolerant to dietary therapy could receive an open label 14-day course of Amoxycillin, Metronidazole
and Doxycycline (AMD), and had PUCAI scored at day 21. Response was defined a decline in PUCAI
≥ 10 points, remission as PUCAI< 10. The primary endpoint was intention to treat (ITT) remission at
week 6 with diet as the sole intervention.
Results: Twenty-three children mean age of 15.1±2.9 years were enrolled. Two patients (1 responder,
1 remission) withdrew by 3 weeks, four required additional therapy by week 3, all were considered
failures by ITT. Mean PUCAI decreased at week 3 and 6 from 34.5±9.8 to 21.7±14.9 and 17.6±17.2
respectively (P=0.005, P=0.001) at ITT analysis including all patients. Sixteen out of twenty-three
patients (69.6%) responded by week 6. Ten of twenty-three (43.5%) achieved remission by week 6,
and nine (39.1%) had clinical remission at week 6. The median fecal calprotectin (FC) level decreased
in patients (n=5) who achieved remission from 630 (IQR, 332-1586) µg/g at week 0 to 230 (75-1298)
µg/g at week 6. Eight patients received treatment with antibiotics after failing diet, 4/8 (50.0%)
subsequently entered remission.
Conclusion: A dietary intervention called the UC Diet appears to be effective for induction of
remission in children with mild to moderate UC. Sequential use of diet, followed by antibiotic therapy in
dietary non responders, needs further evaluation as a microbiome directed steroid sparing therapy in
patient's refractory to 5ASA and thiopurines.
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High chronicity of Eosinophilic Esophagitis (EoE) and need for treatment modifications in
children with EoE - a prospective tertiary hospital experience
Raj Singh Parmar1, Alex Patrick1, Adepoju Akinlolu1, Emma Jones1, Christopher Greaves1, Sharon
Watters1, Sarang Tamhne1, Elizabeth Renji1, Manjula Nair1, Helen Garrett1, Taimur Babar1, Virginia
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Introduction: Eosinophilic esophagitis (EoE) constitutes the most prevalent cause of chronic
esophagitis is associated with reduced quality of life in children. As major UK contributor site to the
prospective ESPGHAN Pediatric EoE Registry (PEER) we are collecting prospectively data on
disease characteristics, progression, and treatment response. According to ESPGHAN guidelines,
treatment consist of monotherapy with oral viscous budesonide (OVB), six food elimination diet
(SFED) or proton pump inhibitors (PPI)
Aim: To understand the proportion of chronic disease activity and treatment response in children with
EoE.
Methods and subjects: Prospective review of all patients newly registered in our centre from 20172019 (also on PEER registry). Follow up endoscopy period range from 3 months to 47 months with
median of 16 months. Out of 42 cases 3 did not book in for follow up endoscopy.
Results: N=42 patients were newly registered. As reported before, male preponderance with
male:female ratio 5:1 existed. Age at diagnosis ranged from 1 yr to 17 years (mean age 10 years). In
n=4 (9.5%) of children EoE was diagnosed incidentally.
OVB was prescribed as the most common initial treatment (n=24; 57.1%) followed by elimination diet
of six food (n=14; 33.3%) or targeted (n=12; 28%) based on patient preference and compliance. N=2
patients required combination treatments (4.7%) for co-existent IBD. PPI was prescribed in n=26
(61%) at initial diagnosis in combination with other treatments for signs of concurrent GORD. At follow
up endoscopies were macroscopically normal in 19/39 cases, followed by furrows (18/39) and exudate
(4/39) with one trachealisation.
Initial gastroscopy showed normal macroscopic findings in 13 (30%) cases. Most common
macroscopic endoscopic finding were linear furrows 59% followed by exudate 21% and trachealisation
in 11%. We found no correlation between severity of macroscopic finding and number of eosinophils
on histopathology.
Out of 39 cases only n=20 (51%) cases were in remission on follow up, the mean endoscopic
reference (EREFS) score dropped from 1 to 0.6. At last follow up there was significant reduction in
prescription of OVB from 57% to 21% and 20/42 (47%) children were still on PPI.
Conclusion and Summary: After mean follow-up period of 16 months only half of children were in
remission of EoE. Notably, in two thirds of children, maintenance treatment was changed, which
deserves further analysis to better understand and address motivation, compliance, side-effects,
health related and treatment related quality of life in children with EoE.
There was no correlation between symptoms, macroscopic finding and histopathology report, which
makes it difficult to predict the outcome and indicated the need for validated tools of disease activity
such as Paediatric Eosinophilic Esophagitis Symptom Score (PEESS) 2.0 (which is now part of our
surveillance plans). Effective dietetic input is crucial as evident from shift from SFED to TED.
The launch of BSPGHAN EoE working group with national quality standards will provide an essential
milestone to improve outcome and quality of life in children with EoE.
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Quantitative analysis of tug sign: an endoscopic finding of Eosinophilic oesophagitis
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Objectives and Study: Eosinophilic oesophagitis (EoE) is a chronic immune mediated cause of
oesophageal inflammation and dysfunction. The diagnosis is histologic requiring 15 or more
eosinophils per high power field (eos/hpf). The clinical symptoms such as dysphagia and
complications such as food impactions are likely secondary to tissue remodeling including fibrosis.
Endoscopists have long felt a firmness to the esophagus that can be appreciated when obtaining
biopsies from a patient with EoE. This has been described as both a “tug” and “pull” sign and is felt to
improve with therapy. A method to quantitatively measure the tug sign has not been developed. The
primary objective of this study was to demonstrate a quantifiable difference in the Newton forces
required to obtain oesophageal biopsies in patients with EoE.
Methods: Patients undergoing esophagogastroduodenoscopy (EGD) for history of or suspected EoE
were approached for enrollment. Exclusion criteria were known history of IBD, connective tissue
disorders, or tracheoesophageal fistula. During endoscopy, a screw compressor clamp was attached
at the most distal positioning marker of a 2.8 mm radial jaw forceps (Boston Scientific). The clamp
provided a stable position to attach a Newton force gauge (Nidec-Shimpo FG-3006). Maximum forces
required to obtain up to 6 oesophageal biopsies per patient were measured, from which mean force
and peak force per patient were recorded. Total eosinophil counts per high power field (eos/hpf), and
Eosinophilic Esophagitis Endoscopic Reference Score (EREFS) were obtained. Clinical assessments
were measured with Paediatric Eosinophilic Esophagitis Symptom Severity module (PEESS).
Results: 131 paediatric patients age 1-21 years were enrolled (70 EoE; 61 controls). In total, we
biopsied 417 specimens from EoE patients and 364 specimens from controls. Patients with EoE
showed a significant increase in both mean force (16.5N ± 6.8 vs 12.3N ± 3.7, p< 0.001) and peak
force (22.2N ± 7.7 vs 15.9N ± 4.4, p< 0.001, Fig 1). The optimal peak force that would label a patient
as EoE was 19N (Sen 0.66, Spec 0.85, AUC 0.74) by Youden index. Biopsy size did not affect the
biopsy force. There was a positive correlation between peak force and increased EREFS, subject's
age, and dysphagia related PEESS score. Patients with EoE and asthma required significantly higher
forces to biopsy than those with EoE without asthma (26.1N ± 8.8 vs 20.4N ± 6.6, p=0.007).
Conclusion: We describe a novel technique of oesophageal biopsy which allows the measure of
tensile Newton force required to obtain a tissue sample in patients with EoE. We show that obtaining
biopsies in patients with EoE requires significantly more force relative to non-EoE controls. Measuring
a peak force appears to be both sensitive and specific for the identification of EoE. The association
between the peak force and EREFS suggests a potential correlation with fibrosis, however further
studies are needed. Ultimately, the measurement of tensile force may serve as an additional tool in the
diagnosis, phenotyping, prognosis and management of EoE.
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Long-term management of eosinophilic esophagitis in a multicenter patient population from
the European Pediatric Eosinophilic Esophagitis Registry (pEEr) of ESPGHAN
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Objectives and Study: Data on long-term management of EoE are scarce, especially in children. The
European pediatric EoE registry (pEEr) was developed to prospectively characterize the European
pediatric EoE population. Herein, we describe the first long-term follow-up of pediatric EoE patients
and analyze the different therapeutic strategies utilized.
Methods: This was a prospective, multinational registry enrolling any pediatric patient (≤18 years) with
esophageal eosinophilia (≥15 eos/HPF) and a consequent diagnosis of EoE. Prospective anonymized
data were collected from 22 pediatric centers in 11 countries. Data regarding any endoscopic follow-up
after the diagnosis, together with demographic data, clinical manifestations, histologic findings, and
therapeutic strategies were collected.
Results: Of 731 patients entered into the database between 2011-2020, at least one endoscopic reevaluation was recorded for 512 subjects [64% male, median age at diagnosis 10.9 years (IQR: 4.117.3), median diagnostic delay of 1.3 years (IQR: 0.8-2.4), 43% with concomitant atopic diseases]. A

Volume 72, Supplement 1, May 2021

101

total of 3018 endoscopies from 512 patients were assessed. The longest observation period was of
5.3 years. The median number of endoscopies recorded per patient was 3.5 (IQR: 2-6), with a median
follow-up time of 2.6 years (IQR: 1-4.2). The median time between endoscopies was 10.5 months
(IQR: 3-21). At the time of the first endoscopic follow-up, 247 (48%) were on PPI therapy [59% as
monotherapy, 19% with topical cortico-steroids (TCS), 18% with elimination diet, 4% with both TCS
and diet], 130 (25%) on TCS [47% as monotherapy, 35% with PPIs, 11% with diet, 7% with both PPIs
and diet], and 156 (30%) on an elimination diet (any type) [55% as monotherapy, 29% with PPIs, 10%
with steroids, 6% with both TCS and diet]. PPI monotherapy led to lower combined clinical and
histological remission rates (35%), compared to TCS or diet (67% and 59%, respectively) (p< 0.05). A
higher proportion of patients who were receiving 2 or more concomitant therapies were in clinical
remission (86%) compared to patients on monotherapy (61%) (p< 0.05). Similarly, this difference
persisted for both endoscopic remission (76% vs 57%, p< 0.05) and histological remission (73% vs
51%, p< 0.01). Follow-up endoscopies performed off of treatment (n=483) demonstrated significantly
lower rates of remission compared to those performed while on treatment (16% vs 78%, p< 0.01).
PPIs and diet were switched to TCS after a relapse (either for lack of efficacy or treatment interruption)
in 81% of cases, while TCS were usually restarted or combined with other strategies (77%) (p< 0.05).
Higher doses of PPIs and TCS, combined therapy and longer duration of treatment were associated
with higher proportions of clinical and histological remission over time.
Conclusion: In the long-term data from pEEr, we found wide variability in maintenance strategies and
endoscopic follow-up schedules across Europe. In the long term, PPIs achieved lower remission rates
compared to diet or TCS, while combination therapy demonstrated higher remission rates. Patients
without treatment were far more likely to relapse over time. Higher doses and prolonged treatments to
maintain remission confirm the chronic nature of EoE as well as the need to better define maintenance
strategies.
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Childhood and early adult life sequelae of paediatric-onset inflammatory bowel disease: a
Scottish population-based, nested case-control study of ischaemic heart disease, stroke,
cancer and mortality risk
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Objectives and Study: The risk of morbidity and mortality related to paediatric-onset inflammatory
bowel disease (PIBD) and its treatment is a major concern to both patients and clinicians, especially
when this may affect childhood and early adult life. We aimed to determine whether PIBD patients are
at increased risk of ischaemic heart disease (IHD), stroke, cancer and death in a nationwide
population-based study using administrative health data research methodology.
Methods: All children diagnosed with PIBD in Scotland 1981-2017 were identified within the Scottish
Morbidity Record inpatient and day-case dataset (SMR01). PIBD cases were defined as any inpatient
International Classification of Diseases (ICD) coding for Crohn's disease (CD; 555/K50) or ulcerative
colitis (UC; 556/K51) until age 16; 10% of cases were individually validated. A nested case-control
study (1:3 ratio) matched for sex, age, postcode sector and deprivation quintile within the Scottish
population was performed. Data-linkage was applied to SMR01, SMR06 (Scottish Cancer Registry)
and National Records of Scotland deaths datasets to identify any diagnosis of IHD, acute stroke,
cancer or mortality. Cancer diagnoses were classified into potential disease related (small bowel,
colonic, rectal, anal, hepatobiliary) or treatment related (lymphoma, leukaemia, myeloma, PTLD)
cancers. Hazard ratios (HR) were calculated for each outcome using mixed effects cox regression and
the potential effect of sex, year of diagnosis and age at diagnosis were explored.
Results: The study population comprised 2484 children with PIBD and 7451 matched controls.
Median age of PIBD diagnosis was 12 years (IQR 10-14) and age at end of follow-up 24 years (IQR
17-32) with 141,605 total person-years follow-up. Validation identified 242/261 true positive cases
(positive predictive value 93%). 2 cases (0.08%) and 7 controls (0.09%) had an admission for IHD
during follow-up (p=0.845); 6 cases (0.24%) and 5 controls (0.07%) were admitted for stroke
(p=0.024). PIBD cases had a significantly higher risk of any cancer diagnosis (62 cases: 97 controls)
HR 1.97 (p< 0.001), including a 31.9 times higher risk of disease related cancers (p< 0.001) and a 6
times higher risk of treatment related cancers (p=0.011). The effect of PIBD on cancer risk was higher
in males, but not related to year of diagnosis or age at diagnosis. PIBD cases had a greater risk of
mortality (60 cases: 51 controls) HR 3.61 (p< 0.001). The specific mortality risk from infection was 21.4
times higher in PIBD cases (p=0.004); the risk of suicide was 2.4 times higher but not statistically
significant (p=0.085). The effect of PIBD on mortality risk was not modified by sex, year or age.
Conclusion: Cancer and mortality are meaningful, serious childhood and early adult life adverse
sequelae of PIBD however IHD and stroke occur infrequently.
Disclosure of Interest: DCW has received consultancy fees, speaker fees and/or travel support from
Abbvie, Nestle Health Sciences, Roche, Ferring and Predictimmune.
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Objectives and Study: According to current guidelines, most pediatric patients in Europe diagnosed
with Crohn's disease (CD) are prescribed long-term immunosuppressive therapy with azathioprine
(AZA). This study aimed to develop a predictive model allowing to stratify patients who will not benefit
from AZA maintenance treatment and who require a more intensive therapeutic approach early after
diagnosis.
Methods: The study was designed to develop a clinical prediction rule using retrospective data
analysis from patients included to prospective inception cohort until 2017. In total, 1190 CD patients
using AZA were selected from the registry in 13 European centers. Of these, 441 patients who
responded to induction treatment, started AZA treatment within 6 weeks from the time of diagnosis
and maintained remission at week 12 were included in the analysis. The primary outcome was time to
relapse defined as necessity of re-induction of remission. A sequence of Cox models was fitted to
predict the risk of relapse. Variables appearing to be significant in univariate risk analyses were added
to the model one by one and non-significant terms were dropped. The final model was fitted on 380
patients with complete data.
Results: Over 50% of patients did not experience clinical relapse within 2 years of AZA treatment.
Median time to relapse was 2.11 (CI 1.59-2.46) years. Median time of follow-up was 1.47 (IQR 0.763.39) years. Out of all tested parameters available at diagnosis, 6 were significant in multivariate
analyses, CRP (p=0.0377), BMI Z-score > 0.8SD (p=0.0016), abnormal sigmoid radiology (p=0.0388),
abnormal esophageal endoscopy (p=0.0050), L3 classification (p=0.0226) and AZA dose in a specific
age category (p=0.0308). Web-based tool for individual prediction of time-to relapse in pediatric CD
patients on AZA treatment was developed (https://gastroped.shinyapps.io/AZA_time_to_relapse/).
Conclusion: More than 50% of patients were in clinical remission 2 years after the initial introduction
of AZA treatment. Although the possibility to predict relapse on AZA treatment appears to be limited, 6
parameters were found useful and potentially helpful in clinical decision. A web-based application was
developed to facilitate transfer of newly acquired knowledge into clinical practice.
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Objectives and Study: Ustekinumab is an effective therapy for adult Crohn´s disease but data in
paediatric Crohn's disease patients are scarce. The aim of the study was to describe the real-life
effectiveness and safety of ustekinumab in paediatric Crohn's disease.
Methods: Multicenter retrospective review of children [aged 2-18 years] with paediatric-onset Crohn's
disease treated with ustekinumab. Corticosteroid (CS)- and exclusive enteral nutrition (EEN)-free
remission defined by weighted Paediatric Crohn´s Disease Activity Index (wPCDAI) < 12.5 or
physician global assessment (PGA) was determined at weeks 6 and 12. Sustained remission defined
as remission without a flare requiring additional medication or surgery was evaluated at week 52.
Results: A total of 101 children were included at median age 15.4 years (IQR 12.7-17.2) with a
median follow-up 7.4 months (IQR 5.6-11.8). Ninety-nine percent had received prior anti-TNF, 63% ³2
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anti-TNFa therapies and 22% vedolizumab. Baseline median wPCDAI was 39 (IQR 25-57.5) [7 (8%)
patients severe activity, 55 (63%) moderate, 17 (19%) mild and 9 (10%) clinical remission]. Week 6
and week 12 CS- and EEN- free remission was 39% and 38% respectively. Sustained remission at
week 52 was 32%. Clinical response at week 6, iv induction route and older age at onset of
ustekinumab treatment were predictive factors associated with clinical response at week 12.
Concomitant immunosuppressant therapy did not affect remission rate [69.2% vs 68.4%, p=0.636] at
last follow-up. Seven minor adverse events probably related to ustekinumab were reported. One
patient died from an unrelated cause.
Conclusion: Our results suggest that ustekinumab is likely a suitable treatment option for those
paediatric CD patients with chronically active or refractory CD due to its efficacy and safety. However,
controlled clinical trials are needed to confirm these results.
Contact e-mail address: gpujol@sjdhospitalbarcelona.org

Volume 72, Supplement 1, May 2021

107

GASTROENTEROLOGY - GI-infections
G-O-069
Maternal and child FUT genotype and risk of infections in early childhood
Ketil Størdal1,2, German Tapia3, Lars Christian Stene3
1University

of Oslo, Institute of Clinical Medicine, Oslo, Norway
University Hospital, Clinic of Pediatrics, Oslo, Norway
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2Oslo

Objectives and Study: The FUT2 gene (chromosome 19) encodes for the
alpha(1,2)fucosyltransferase enzyme in the ABH histo-blood group. This enzyme determines the
secretor status; a glycosylation of oligosaccharides present in fluids and intestinal mucosal cells. Nonsecretors have been reported to have a reduced risk of gastroenteritis caused by norovirus and
rotavirus. Breast milk from secretors contain fucosylated oligosaccharides (HMOs) that may modify the
composition of the gut microbiome. We aimed to study whether the child's FUT2 genotype is
associated with the overall risk of gastroenteritis and other infections, and whether the maternal FUT2
genotype modifies this association.
Methods: From the Norwegian Mother and Child cohort study (MoBa) we randomly selected 360
participants, and additionally included 376 with celiac disease and/or type 1 diabetes. In
questionnaires completed at child age 6 and 18 months, the occurrence of infections of any severity
from 0-18 months age was reported by the parents. We categorized in quartiles according to the
frequency of infectious episodes. Genotyping of cord blood and maternal blood samples was
performed for the SNP rs6013380 on FUT2 using a Custom GoldenGate assay (Illumina).
Results: Non-secretor children had a reduced risk for having experienced ≥1 episode of
gastroenteritis by age 18 months (odds ratio 0.62, 95% CI 0.43-0.90). Non-secretor status of the
mother also conferred a reduced risk of gastroenteritis (OR 0.66, 95% CI 0.46-0.96).
In analyses for child secretor status stratified by the mothers genotype, non-secretor children with a
non-secretor mother had a reduced risk of gastroenteritis (OR=0.62), but less reduced risk when the
mother was a secretor (OR=0.79).
Non-secretor status of neither the child or the mother was associated with the total frequency of
infections (OR 1.28, 95% 0.94-1.75 and 1.03, 95% CI 0.75-1.42, respectively). Furthermore, child or
maternal FUT2 genotype was not associated with the frequency of upper or lower airway infections.
Conclusion: Non-secretors had a markedly lower risk of gastroenteritis by age 18 months. This risk
was modified by the maternal FUT2 genotype. The secretor status of neither the child nor the mother
was associated with airway infections or the total number of infections during the first 18 months of life.

Contact e-mail address: ketil.stordal@gmail.com
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GASTROENTEROLOGY - Peptic disease and helicobacter pylori
G-O-070
Efficacy of molecular bioöogy techniques versus culture in the diagnosis of Helicobacter pylori
infection in paediatric patients
Miguel Gallardo Padilla1, Jose Luís León Falconi1, Rafael Sánchez-Nebreda Arias1, María Carmen
Muñoz Egea1, Carmen Gómez Santos1, Enrique La Orden Izquierdo1
1Hospital

Infanta Elena, Pediatría, Madrid, Spain

Objectives and Study: The initial diagnosis of Helicobacter pylori (HP) infection should not be based
on noninvasive tests, urea breath test (UBT) or fecal antigen (FA), and it must be performed using
invasive gastric biopsy-based techniques. On one hand, gastric mucosa culture is considered the gold
standard, with a sensitivity between 50% and 90% and a specificity close to 100%, although false
negatives may occur. On the other hand, molecular techniques such as polymerase-chain-reaction
(PCR) present greater sensitivity and specificity (> 95%) and could be of particular value for samples
that can no longer be successfully cultured. The objective of our study is to compare the diagnostic
sensitivity of PCR and culture for the diagnosis of HP in patients with confirmed infection according to
ESPGHAN guidelines 2016.
Methods: We present a retrospective descriptive study in paediatric patients under 16 years old with
positive UBT or FA, who underwent upper gastrointestinal endoscopy (UGE) to confirm symptomatic
infection by HP in our centre, from 2017 to 2019. The following tests were performed: histological
identification of HP by gastric mucose biopsy, culture and PCR. H. pylori infection was confirmed in
patients with a positive culture or presence of HP on histopathology with at least 1 other positive
biopsy-based test (culture or PCR). Collected data included: age, symptoms, histology identification
and results of biopsy-based techniques. The Calcupedev v10 online tool
(https://www.aepap.org/calculadora-estudios-pbe/#/) was used for the calculations.
Results: A total of 107 patients were enrolled. Age range was 2 to 15 years (median 9.5 years).
Symptoms at the onset of the disease were: epigastric pain or dyspepsia 68.2% (n = 73), nonepigastric abdominal pain 21.5% (n = 23), dysphagia or chest pain 3.7% (n = 4) and other reasons
6.6% (n = 7). Gastritis was found in 97.2% of the cases (n = 104), being: mild 57% (n = 61); moderate:
39.2% (n = 42); severe in 1 patient, who also presented intestinal atrophy and metaplasia, without
dysplasia. The prevalence of confirmed infection by HP in our sample was 87.8% (n = 94). 13 patients
were considered healthy, with HP identified by histology, but not by culture and PCR. The sensitivity
study of diagnostic tests is shown in table 1 (Culture: Sensitivity: 71.2%; 100% specificity; PPV: 100%;
NPV: 32.5%; Positive Likelihood Ratio: ∞. Negative Likelihood ratio: 0.28; PCR: Sensitivity 96.8%.
Specificity: 100%; PPV: 100%; NPV: 81.25%; Positive Likelihood Ratio: ∞. Negative Likelihood ratio:
0.03).
Conclusions: In our sample, 97% of the patients who underwent UGE due to clinical symptoms
presented findings compatible with chronic gastritis. In 87.8% of them, HP infection was confirmed.
PCR presented a greater sensitivity than culture for the diagnosis of HP infection, so in case of
negative / unavailable culture and high suspicion of infection, PCR can be a valid alternative technique
for its confirmation.
CULTURE +

CULTURE -

PCR +

PCR -

N

ILL

67/94

27/94

91/94

3/94

94

HEALTHY

0/13

13/13

0/13

13/13

13

[Sensitivity study of diagnostic tests]
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GASTROENTEROLOGY - Peptic disease and helicobacter pylori
G-O-071
Frequency of heteroresistance among Helicobacter pylori isolates from children with Upper GI
complains
Eleni Iliadis1, Cam Tu Nguyen1, Kallirroi Kotilea1, Assaad Salame1, Julie Nguyen1, Tania Mahler1,
Yvette Miendje-Deyi2, Patrick Bontems1
1Queen

2LHUB,

Fabiola Children's University Hospital, Gastroenterology - Hepatology, Bruxelles, Belgium
Bacteriology, Brussels, Belgium

Objectives and Study: Heteroresistance indicates the coexistence of both resistant and susceptible
strains in the same person. This phenomenon has the possible consequence to underestimate
antimicrobial resistance in culture-based susceptibility test if only the susceptible strain grows on
plates. The aim of this study is to evaluate the frequency of heteroresistance of Helicobacter pylori in a
population of pediatric patients referred for Upper gastrointestinal endoscopy.
Methods: Children aged from 2 to 17 years who underwent an Upper gastrointestinal endoscopy
during the period from October 2011 to December 2019 with positive Helicobacter pylori status were
included in the study. Different susceptibility profile between isolates from the antrum and from the
corpus was used to detect heteroresistance in the same patients, duplicate sampling being a routine
procedure in our center.
Results: The inclusion criteria were met by 619 children. Primary resistance rates for Clarithromycin
(CLA), Metronidazole (MET), Levofloxacin (LEV), Tetracyclin (TET) and Amoxicillin (AMO) was,
respectively, 6.3%, 17.1%, 4.3%, 0.4% and 0.2% and secondary resistance rates were 9.4%, 17.0%,
1.9%, 0% and 0%. Discordant susceptibility profile was present in untreated children in 2%, 7.1%,
0.7%, 0.7% and 0% for CLA, MET, LEV, TET and AMO, respectively. Heteroresistance after
eradication failure was found in 5.3% for CLA and for MET and in 0% for LEV, TET and AMO.
Conclusion: These results show the presence of heteroresistance of H. pylori in our population. Its
frequency only slightly increased when compared to our data published in 2001. If only one biopsy
from one site is taken, the presence of H. pylori resistant strains can be missed. Routine biopsies from
the antrum and corpus must be considered for susceptibility testing to allow tailored treatments and
increase eradication rate.
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GASTROENTEROLOGY - Eosinophilic Esophagitis
G-O-072
Does eosinophil derived neurotoxin predict responsiveness to treatment with proton pump
inhibitor in children and young adults with eosinophilic oesophagitis?
Laura Irastorza1, Chirajyoti Deb1, Yamen Smadi1
1Orlando

States

Health Arnold Palmer Hospital for Children, Pediatric Gastroenterology, Orlando, United

Objectives and Study: There is no predictive test or patient factors to rely upon when deciding on the
best treatment approach for a patient with eosinophilic oesophagitis (EoO). The prevalence of PPI
responsive EoO in children ranges from 30-71%. Multiple studies have shown that baseline clinical,
histological, and endoscopic characteristics were similar in responders and non-responders.
Eosinophil derived neurotoxin (EDN), an eosinophilic granule protein, measured in oesophageal
brushing has been shown as a viable measure of disease activity in EoO. Our aim is to identify if EDN
can be used to help predict response to PPI in patients with EoO.
Methods: We conducted a prospective cross-sectional study to compare EDN between PPIresponsive and non-responsive EoO subjects between 2018-2020. Active EoO was defined based on
symptoms of oesophageal dysfunction and increased oesophageal intraepithelial eosinophilia (> 15
eos/hpf) in at least one biopsy of the oesophagus during upper endoscopy. PPI-responsive EoO was
defined by improvement of esophageal eosinophilia to less than 15 eso/hpf in all biopsies. EDN was
measured in oesophageal epithelial brushing samples at initial endoscopy before treatment. Enrolled
patients with active EoO were treated with high dose PPI and underwent repeat endoscopy to
determine PPI-responsiveness. Subjects were divided into PPI responsive and non-responsive
groups. EDN, endoscopy reference score (EREFS), and peak eosinophilic count (PEC) were
compared.
Results: We enrolled 36 subjects with EoO (mean age 11.6 years, range 2-19). Fifteen subjects were
found PPI-responsive (mean age 11 years, range 2-18) and 21 subjects were non-responsive (mean
age 12 years, range 2-19). EDN in PPI-non-responsive EoO group was significantly higher than PPIresponsive EoO group (75.7 ± 60 mcg/mL versus 219.1 ±229 mcg/mL respectively, p = 0.036) (Graph
1). There was no difference in PEC between PPI-non responsive and responsive EoO groups (62 ± 31
vs 48 ± 22 respectively, p 0.15) (Graph 2). There was no difference in EREFS between PPI-non
responsive and responsive EoO groups (3.1 ± 1 vs 2.9 ± 1 respectively, p 0.55). (Graph 3). When
looking at PPI usage, the majority of patients in both the PPI-non responsive and responsive groups
were prescribed omeprazole (71.4% vs 73.3% respectively) and dosing was 1mg/kg per dose twice a
day.
Conclusion: EDN measured in oesophageal epithelial samples obtained by brushing during
endoscopy may predict PPI-responsiveness in EoO in children and young adults.
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[PPI Responsive versus PPI Non-Responsive EoO Results ]
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GASTROENTEROLOGY - Gastroenterology other
G-O-073
The non-sick appearing infant presenting with hematochezia - gut microbiota dysbiosis in
suspected food protein induced proctocolitis
Laura Stampfer1, Philipp Wurm 2, Theresa Greimel1, Eva Leitner3, Ellen Zechner4, Sebastian
Bauchinger1, Almuthe Hauer1, Gregor Gorkiewicz2, Christoph Högenauer5, Karl Martin Hoffmann1,6
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Objectives and Study: Food protein induced proctocolitis (FPIP) of the infant is believed to be
caused by an allergic reaction of the distal colon to food proteins. Diagnosis is made by elimination
diet followed by reintroducing the offending protein. Recent studies challenge the allergic disease
concept, since hematochezia does not recur in most infants after the dietary intervention. We studied
fecal microbiota composition in infants with suspected FPIP (sFPIP) and its changes after dietary
intervention compared to healthy infants.
Methods: Infants with sFPIP and healthy infants were prospectively recruited. Fecal samples were
collected at inclusion (start of dietary intervention), week 4 (end of dietary intervention) and week 8
(follow-up). After DNA extraction we amplified for sequencing of the 16S rRNA V4 region (515F/806R)
using Illumina MiSeq. Amplicon sequence variants were generated using Qiime2 & DADA2. We
classified according to SILVA high quality ribosomal RNA database (v. 132). Qiime diversity alphagroup-comparison (Kruskal-Wallis) and qiime diversity beta-group-comparisons (PERMANOVA) were
used to test for differences. Linear discriminant analysis effect size (LEfSe) was used for microbial
biomarker discovery. For shotgun metagenomic analysis quality control and in silico separation of
bacterial reads from contaminant host reads was performed using KneadData (v. 0.7.2). Files were
analyzed using MetaPhlAn2 (v 2.6.0.0) for species level resolution.
Results: 14 infants with sFPIP were compared to 55 healthy infants. Of 14 sFPIP patients 2 patients
were diagnosed with FPIP. At inclusion the overall microbial composition in patients with sFPIP
differed significantly from healthy infants (weighted UniFrac; Pairwise PERMANOVA, p=0.002,
pseudo-F=5.008; Figure 1). LEfSe analysis revealed 33 taxonomic markers with significant different
abundance between groups at inclusion. On genus level healthy infant microbiota was dominated and
significantly enriched with Bifidobacterium (B.) compared to sFPIP patients (LDA=5.5, p>0.001, 31.3%
vs 12.1% mean rel. abundance). sFPIP stool was significantly enriched by Clostridium sensu stricto 1
compared to controls (LDA=5.3, p=0.003, 3.5% vs 18.3%). Dietary intervention (week 4) led to a
significant and sustained (week 8) increase of Bifidobacterium (LDA=5.4, p=0.048, 27.9%) in the
sFPIP group comparable to controls. Shotgun metagenomic analysis on species level corroborated
16S rRNA results. The most pronounced changed was observed as significant loss of abundance of B.
longum in sFPIP patients. Loss of B. longum was not reversed by dietary intervention, however, the
recovery of Bifidobacterium abundance observed in 16S rRNA data was due to a gain of other B.
species (B. breve, B. bifidum and B. adolescentis).
Conclusion: We show a significantly altered microbiota composition in sFPIP patients compared to
healthy controls. Comparable to recent series only few sFPIP patients were diagnosed with FPIP. The
reduction of Bifidobacterium (predominantly B. longum) and their sustained reappearance
compensated by species other than B. longum after dietary intervention was the most prominent
change in sFPIP patients. Gut microbiota dysbiosis might play a key role in distal colonic inflammation
in the majority of infants with suspected FPIP.
Contact e-mail address: hoffmaka@mac.com
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GASTROENTEROLOGY - Gastroenterology other
G-O-074
The need for culturally appropriate food allergy management strategies: The Indian Milk ladder
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Objectives and Study: Objectives of this study was to
1) Develop a milk ladder based on different food cultures in India
2) Reduce the sugar & fat content of traditional Indian foods included in the ladder
Cow's milk protein allergy (CMPA) is the most common and complex presentations of food allergy in
early childhood, though large population based studies in India are lacking. Management of CMPA
includes re-introduction of milk containing foods after a period of exclusion. It's carried as graded reintroduction of cooked milk products, followed by cow's milk. The re-introduction in non-IgE-mediated
CMPA is referred to as the Milk Ladder. Original ladder designed in 2013 and modified in 2017, based
on western foods. Indian food differs from other countries in terms of ingredients and cooking
methods. Even within India, there are differences. Wheat is the staple in the North, lentil dishes and
pickles in the West, fish and rice dishes in the East and rice along with lamb, prawns and coconut in
the South. Central to Indian cooking is a preference for sweet, milky deserts. Few families in India
prefer western diets
Methods: Against this background, an expert group was convened to develop a milk ladder using
Indian foods. Group comprised of national and international gastroenterology experts and a dietician.
A list of common foods reflecting the different cultures in India was drawn up, analyzed for their milk
protein content, temperature and timing of heating, sugar and fat content. First list of foods included
Maida Diamond Biscuits, Gulab jamoon, French toast, Ragi/Poha Dosa, Halwa, Rava Idli,
Rice/Sago/Semolina pudding, Paneer, Scrambled egg with milk and Rava Laddoo. After discussion of
the fat, sugar and allergen content, milk ladder was adapted (See picture). Foods which are prevalent
across different geographical locations and cultures were included
Results:
The ladder contains 6 steps. Alternative Indian food to reflect cultural differences is provided in each
step. Foods in the ladder were arranged in 6 steps based on amount of milk protein, cooking time and
temperature
· Step 1 & 2: Gradually increasing amount of protein and cooking time
· Step 3: Slightly lower amount of protein and heating
· Step 4: Increased protein with increased cooking time
· Step 5: No cooking
· Step 6: Pasteurized milk
1) Health care practitioner (HCP) will discuss the ladder in detail with parents in detail during the clinic
visit
2) Recipes and commercial options will be provided
3) Most children/infants will start at step one of the ladder unless they have eaten some food already;
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they can then move on to next step of the ladder
4) If foods on any of the steps is tolerated, child should continue to eat this (along the foods in the
previous steps) and try food on the next step
5) If the child does not tolerate the food in a particular step- go back to the previous step, until further
HCP guidance to step up
Conclusion: This is first comprehensive milk ladder from India designed to include the unique
cultures. In future we plan to estimate the amount of intact and hydrolyzed milk protein in each of the
food items to add to the scientific rigor
Acknowledgement: Authors acknowledge Dr Sarath Gopalan, Senior Pediatric Gastroenterologist,
New Delhi for his continued support & contribution
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GASTROENTEROLOGY - Cystic fibrosis and pancreatic disorders
G-O-075
Exploring the pathomechanism of thiopurnie-induced acute pancreatitis: Thiopurines impair
the pancreatic exocrine functions in mice
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Objectives and Study: Thiopurines, such as azathioprine (AZA) or 6-mercaptopurine (6-MP), are
immunomodulatory drugs that are widely used in the treatment of IBD. The benefits of thiopurines,
however, is reduced by the frequent adverse effects observed during thiopurine treatment. One of their
major adverse effects is thiopurine-induced pancreatitis (TIP), that often comes with the withdrawal of
the drug with consequently poorer symptom control. The exact pathomechanism of TIP is currently
unknown. The role of acini is long established in acute pancreatitis (AP), however, the importance of
pancreatic ducts in the pathomechanism of other AP-causing toxic factors, such as ethanol or bile
acids, has been only highlighted recently: these toxic factors can impair the ductal HCO 3- secretion,
which can ultimately lead to pancreatic injury and AP. Therefore, we wanted to investigate what effects
do thiopurines have on pancreatic exocrine cells and HCO 3- secretion.
Methods: C57BL6 mice were selected to receive daily 1.5 or 15 mg/kg AZA, 1.5 mg/kg 6-MP and 6thioguanin (6-TG) or physiologic saline (PS) by gastric feeding needle for one week. For experimental
AP induction mice received 8x peritoneal cerulein (50 mg/kg) or PS injections. In vivo pancreatic
secretion measurements were done as previously described. After in vivo treatments the mice were
euthanized and pancreatic acini or pancreatic ductal segments (PD) were isolated. Isolated PDs were
transferred to perfusion chambers and were loaded with a pH-sensitive fluorescent dye (BCECF-AM).
Intracellular pH and rate of HCO3- secretion was determined using ratio microfluorimetry. Viability and
toxicity measurements on pancreatic acini were performed with commercially available kits (LDH
based cytotixicity, CellTitreGlo 3D and Apoptosis/necrosis detection Kits). In vitro effects of thiopurines
were assessed by the above mentioned measurements on PDs and acini from non-treated animals
treated with solutions containing different concentrations of thiopurines.
Results: In vitro acute exposition both to 1, 10 or 100 µg/ml AZA and 1 µg/ml 6-MP and 6-TG
significantly decreased the HCO3- secretion rates. One week per os treatment with 1.5 mg/kg
thiopurines also significantly impaired the ductal HCO 3- secretion rates. In vivo pancreatic fluidsecretion was significantly lower after po. AZA and 6-MP treatments. Treatment either with AZA, 6-MP
or 6-TG didn´t significantly alter the histological parameters of cerulein induced AP. Cerulein treatment
significantly decreased the in vivo pancreatic secretion rates, while no further decrease after cotreatment with 1.5 mg/kg thiopurines was observed. Thiopurines didn't alter the viability, or didn't
induce the apoptosis or necrosis of pancreatic acini.
Conclusion: Thiopurines can impair ductal HCO3- secretion both in vitro and in vivo in mice, however,
per os treatment didn't change the severity of experimental pancreatitis. These results suggest that
thiopurines can increase the frequency rather than the severity of AP, which in part explains the
relatively high number of TIP cases in IBD. In order to fully understand the pathomechanism of TIP,
further experiments on both pancreatic ducts and acini are needed.
This study was supported by supported by OTKA, MTA and the NTP-NFTÖ-20-B-0332 programs.
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Quality of life outcomes improve postoperatively in paediatric patients undergoing total
pancreatectomy with islet autotransplantation
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Objectives and Study: Paediatric patients with chronic pancreatitis (CP) have lower health-related
quality of life (HRQOL) scores compared to children of the standard population. Total pancreatectomy
with islet autotransplantation (TPIAT) is a surgical therapy offered after failure of medical and
endoscopic interventions for management of debilitating CP or acute recurrent pancreatitis (ARP). We
hypothesized that patients who underwent TPIAT have improved HRQOL postoperatively, regardless
of post-operative adverse events or complications.
Methods: A retrospective review was performed of all TPIATs at a single institution from 2015 to
2019. Patients completed a Short Form 36-Item Health Survey (SF-36) and Short Form 10 (SF-10) at
enrollment and at regular intervals up to 24 months. Older children (≥ 12 years old) completed the SF36, a 36-item questionnaire while younger children (< 12 years old) completed the SF-10 which has
reduced number of questions but similar questioning. Postoperative complications were defined
according to the Clavien-Dindo scale and reviewed.
Results: Fifty-two patients underwent TPIAT with a median age of 13 and 69.2% were female. Thirtytwo older patients and 19 younger patients completed the respective SF at enrollment. Eleven patients
(21.1%) had a Clavien-Dindo complication within 30 days, while four (7.7%) had a complication within
one year requiring intervention. Four patients underwent re-operation within 30 days and 4 additional
patients underwent operation later, within one year (7.7%). Three patients (5.8%) were readmitted
within the first month after surgery while an additional 24 (46%) were readmitted later within the first
year. Median postoperative follow-up was 30.1 months (±21.8). Median total SF-36 preoperatively was
52.0 (±33.5), physical score of 43.9 (±39.3), and mental score of 61.2 (±66.8). SF-36 Total, Physical,
and Mental Health scores were significantly improved postoperatively compared to baseline at one
year (p< 0.001, < 0.001, and 0.020 respectively). Additionally, patients showed improvement in 6 of 8
SF-36 subcategories at one year of follow-up. SF-10 Physical Health Score and Psychosocial Scores
improved over time but did not carry statistical significance (p=0.30 and 0.58, respectively). Based on
adjusted analyses at one year, no differences were noted in SF-36 total, physical, or mental score
between those with and without complications (p>0.05 for each) or reoperations (p>0.05 for each).
However, there was a significant inverse relationship between number of hospitalizations and physical
score (p=0.012) and total score (p=0.017), but not with mental score (p=0.31).
Conclusion: TPIAT is an effective operation for debilitating CP or ARP in paediatric patients. This
complex operation carries potential morbidity; however, patients experience improvement in HRQOL
scores despite postoperative complications. TPIAT should be highly considered in patients with lifealtering pancreatitis.
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Prevalence of exocrine pancreatic dysfunction in paediatric inflammatory bowel disease
Fernandez Jenelle1, Akash Pandey1, Puanani Hopson1, Samit Patel1, Karoly Horvath1
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Objectives and Study: Extra-intestinal manifestations of inflammatory bowel disease (IBD) in the
pancreas include acute pancreatitis, acute recurrent pancreatitis, autoimmune pancreatitis, and
exocrine pancreatic insufficiency (EPI). The prevalence of EPI in adults with IBD using fecal elastase-1
(FE-1) was reported between 14%-22%. However, FE-1 is an unreliable method to diagnose EPI.
There is currently no reported prevalence of EPI in IBD for paediatric patents. Therefore, we
conducted a prospective study to evaluate the prevalence of EPI in paediatric patients with IBD
between March 2018 and October 2019 by using direct endoscopic pancreatic function test (ePFT).
Methods: Children with either suspicion of IBD, or symptoms of weight loss or growth failure with prior
diagnosis of IBD underwent ePFT by administering secretin (2mcg/kg, IV bolus) at the beginning of
upper gastrointestinal endoscopy and 4 aliquots of pancreatic fluid were collected for enzyme analysis
between 4 and 10 minutes. The activities, of amylase, lipase, trypsin and chymotrypsin were
measured. Values below the 3rd percentile were considered abnormal.
Results: During the 18-month period 38 children underwent ePFT. EPI was found in 15 patients
(39%), 8 had Crohn's disease (CD) and 7 had ulcerative colitis (UC). Of these, 8 patients were newly
diagnosed with IBD. Patients with EPI compared to normal ePFT had on average lower serum protein
(p=0.05) and albumin (p=0.24). Four out of the 15 patients with EPI underwent repeat ePFT between
4 to 8 months later and two patients had resolution of the EPI. Of these four patients, three were
treated with PERT and had an average increase in weight of 2.39kg.
Conclusion: Exocrine pancreatic dysfunction in children with IBD had not been previously reported in
the literature. We report 39% prevalence of EPI (direct ePFT) in our cohort of children with IBD. Prior
to our study, EPI was not a well-known cause of weight loss and protein calorie malnutrition in the
paediatric IBD population. Our study supports the need for further large cohort studies to explore the
role of pancreatic function testing and PERT in the initial management of paediatric patients with IBD.
The association between IBD and EPI can be secondary to poor nutrition, however, the role of proinflammatory cytokines in the abnormal pancreatic function also warrants further investigations.
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Mass screening for celiac disease in school-age children: the CELI-SCREEN multicenter study
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Objectives and Study: Celiac disease (CD) is one of the most common lifelong disorders, affecting
approximately 1% of the population. Few data are available about possible recent changes of CD
frequency. Currently, the preferred diagnostic strategy for CD is case-finding, with more than 50% of
cases remaining undiagnosed because asymptomatic. We aimed to investigate: a) the current
prevalence of CD in Italy by mass screening strategy and b) to estimate the added value of mass
screening to the CD diagnosis according to standard care.
Methods: The screening was performed in 8 provinces through out Italy, and was a two-step process:
(a) determination of the HLA predisposing genes on a drop of finger blood (first-level); (b)
determination of total serum IgA and IgA anti-transglutaminase in children showing HLA positivity
(second-level). Diagnosis of CD was confirmed following the ESPGHAN (European Society of
Pediatric Gastroenterology, Hepatology and Nutrition) criteria.
Results: 7,760 children aged 5-11 years agreed to participate (78% of the eligible) and 3336 (43%)
showed CD-compatible haplotypes. Overall, 105 children satisfied the diagnostic criteria for CD. The
known CD cases identified by standard care were 44. The overall estimated prevalence of CD in the
eligible population was 1.58% (95% CI: 1.26-1.90). The percentage of CD cases identified by mass
screening was 70%.
Conclusion: The prevalence of CD in Italian children is 1.6%, significantly higher than in the past.
Without a mass screening strategy 70% of CD patients will remain undiagnosed.
Disclosure of Interest: Carlo Catassi served as consultant for Dr Schär Food, Takeda and NOOS
s.r.l.
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A novel nutritional approach to infants and children with congenital diarrhea due to
homozygous DGAT1 mutations
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Objectives and Study: DGAT (diacylglycerol acyltransferase) catalyzes the final step in triglyceride
synthesis. DGAT1 is expressed in the human enterocyte and is essential for fat absorption.
Homozygous DGAT1 deficiency presents with intractable diarrhea of infancy and has traditionally
been managed with home total parenteral nutrition (TPN).
We present tertiary center experience caring for children with DGAT1 deficiency and present our novel
nutritional approach.
Methods: From 2014-2020 we cared for 12 patients with DGAT1 deficiency. Age, fat intake, stool
output, growth and development, were correlated to fatty acid profiles.
Results: 11 patients are of Ashkenazi Jewish descent, homozygous for mutation intron 8
c.751+2T>C. One patient is of consanguinous Arab descent and is homozygous for p.R395X. Patients
age 10-16 were managed prior to genetic diagnosis with TPN. TPN was weaned in one case by age 5
years to self-imposed very low-fat diet containing 1-2% fat (VLFD), and in another case to very low-fat
formula containing 0.2% fat (VLFF) via gastrostomy until gastrostomy feeds were weaned at age 5
years to self-imposed VLFD. Patients age 2-10 received genetic diagnosis between age 6 months and
3 years, were on TPN for an average of 6 months, weaned to VLFF (by gastrostomy in only one case,
the rest orally) and VLFD. Patients age 1-2 received genetic diagnosis in the first 1-2 months of life,
and were managed without the need for central line placement with oral VLFF and peripheral
intravenous (PIV) SMOF infusions every week x 1 month followed by every 2-4 weeks until age 12
months, with careful gradual introduction of VLFD. PIV SMOF is dosed 4g/kg/dose over 8-12 hours.
Small bowel biopsies of 2 patients performed during periods of clinical intestinal failure (IF) and dietary
fat exposure demonstrated enterocyte lipid droplets. Small bowel biopsies of 4 patients performed
during bowel rest or VLFF / VLFD did not demonstrate lipid droplets. All patients with prolonged
intestinal fat exposure had clinical protein losing enteropathy (PLE), which resolved with our nutritional
protocol.
Fatty acid profiles were initially performed on plasma of 10/12 patients. Triene:Tetriene (T:T) ratios
were greater than 0.2 indicating essential fatty acid (EFA) deficiency in 3/10patients: One 4 year-old
patient with severe rash who presented for the first time to our center; and 2 asymptomatic infants
whose twice monthly PIV SMOF infusion doses were low at 2g/kg/dose and were doubled in
response. The other seven of ten patients had normal T:T ratios. Follow up fatty acid profiles were
performed 6 months later. T:T ratios were normal in all patients except the same 4 year-old who had
newly presented to our center, whose rash resolved with starting VLFF, and whose T:T ratio trended
toward normal. T:T ratios normalized in the 2 infants with increase in SMOF dose, indicating resolution
of EFA deficiency.
All 12 patients have normal growth and development off TPN, and none require tube feeding. All
patients have normal baseline stools, and accidental dietary fat exposure greater than 2% causes
diarrhea 12-24 hours in duration.
Conclusion: We present a novel nutritional approach to DGAT1 deficiency, which avoids TPN
dependency and prevents EFA deficiency.
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[Triene:Tetriene Ratio as a Function of Age and Fat Intake at Baseline and 6-month Follow Up]
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Increased incidence of cancer and mortality in a paediatric-onset IBD population-based cohort
of 1309 patients diagnosed between 1988 and 2011
Claire Dupont-Lucas1, Ariane Leroyer2, Delphine Ley3, Dominique Turck3, Guillaume Savoye4, Claire
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Objectives and Study: Previous data from the Northern France population-based pediatric-onset IBD
cohort diagnosed between 1988 and 2004 showed a three-fold increase of the risk of cancer
compared to the general population with no increase of mortality1. Follow-up data from this cohort
were recently completed (INSPIRED), including patients diagnosed until December 2011. The
objective of the present study was to update mortality and morbidity data of the cohort up to December
2013.
Methods: All patients from the INSPIRED cohort with Crohn´s disease (CD), ulcerative colitis or
unclassified IBD diagnosed before the age of 17 years between 1988 and 2011 were included.
Incident cancers and causes of mortality were collected until 12/31/2013. Mortality was studied by
linking patient identification to the national mortality statistics database (INSEE) up to 12/31/2015.
Standardized mortality ratios (SMR) were estimated, compared to age and gender-adjusted data from
the general population of the same geographic area (4 French departments). Standardized incidence
ratios (SIR) were calculated for cancer based on the same reference population (data provided by the
French National Cancer Institute: INCA).
Results: The cohort comprised 1309 patients, with 679 males (52%) and 983 CD cases (75%).
Median age at diagnosis of IBD was 14.4 years [IQR 25-75: 11.8-16.0]. Median follow- up was 13.1
years [IQR 7.9-19.5], representing 18432 patient-years.
During follow-up there were 15 deaths, all of them in patients diagnosed before 2004, and all but one
among CD patients. Median age of death was 28.7 years [IQR: 22.6-30.9]. Mortality rate was higher
than that of the reference population: SMR = 1.73 (95%CI: 1.03-2.85), p< 0.05. Causes of death were:
colorectal cancer (n=3), liver cancer (n=1), primary sclerosing cholangitis (n=1), bacterial infection
(n=2), suicide (n=2), road accident (n=1), complications from a medical procedure (n=1), perinatal
asphyxia (n=1), unknown (n=3). The risk of death from colorectal cancer was 71 times greater than
that of the reference population: SMR=71.39 (95%CI 23.02-221.35), p< 10e-4. Risk of death from
suicide did not diﬀer from the reference population: SMR=0.72 (95%CI 0.18-2.87).
Fifteen cases of cancer were observed, 12 among patients with CD. Median delay of onset was 15.1
years after diagnosis of IBD [IQR 9.8-16.0]. The incidence was significantly higher than the reference
population: SIR = 3.72 (95%CI: 2.24-6.16), p< 10e-4. Colorectal cancer was the most frequent (n=5,
SIR=42.26 (95%CI: 17.59-101.53), p< 10e-4). There were 2 cases of melanoma (SIR 5.15 (95%CI:
1.29-20.61), p< 0.05). The other cancers were: basal cell carcinoma (n=2), skin non-specified (n=1),
pancreatic (n=1), uterine cervix (n=1), acute lymphoblastic leukemia (n=1), chronic myeloid leukemia
(n=1), bone metastasis (n=1).
Among the 15 patients who developed cancer, 9 had received an immunosuppressant and 5 anti-TNF
alpha therapy, among which 4 as combination therapy.
Conclusion: These data show an increase in the incidence of cancer and mortality among patients
with pediatric-onset IBD. Cancers occurred with a median delay of 15 years after diagnosis of IBD.
The impact of anti-TNF on morbi-mortality of pediatric IBD remains to be determined.
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Reference: 1. Peneau A et al. Am J Gastroenterol. 2013 Oct;108(10):1647-53

[Cumulative probability of death, according to period of diagnosis of IBD (1988-2004 or 2005-2011)]
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Ustekinumab treatment of paediatric ulcerative colitis following failure of prior biologics: A
multi-centre prospective study with one year outcomes
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Objectives and Study: Paediatric ulcerative colitis (UC) is often unsatisfactorily controlled by existing
medical therapies. Ustekinumab (anti-interleukin 12/23) was effective in UNIFI clinical trials in adults
even with prior biologic failure, but data are lacking concerning efficacy and adequacy of dosing in
children. Within the Canadian Children IBD Network, we prospectively monitored outcomes and drug
exposure with ustekinumab given following anti-TNF failure in paediatric UC.
Methods: Children with UC initiating ustekinumab prior to Dec 2019 (IV loading at weight range-based
dose approximating 6 mg/kg) and planned subcutaneous (SC) maintenance for refractory colitis are
included in this analysis. Primary endpoint was steroid-free clinical remission (SFCR) at 52 weeks
defined as PUCAI< 10, no steroids ≥4 weeks, with an intact colon and on ustekinumab monotherapy.
Secondary endpoints included SFCR at 6 and 18 months. Ustekinumab levels during maintenance,
fecal calprotectin (FCP) and reassessment Mayo endoscopic subscores were recorded. Mucosal
healing (MH) was defined as Mayo≤1 and/or FCP< 250µg/g.
Results: At 6 sites between Jan 2018 and Nov 2019, 25 children (median(IQR) age 14.8y(12.3-16.2),
72%female, weight range 18.3 to 74.8 kg; 8 < 40 kg) with colitis duration of 2.3y(1.1-4.2) received IV
ustekinumab (260 mg in 13, 390 mg in 11, 520 mg in 1) at median (IQR) dose/kg of 6.4 (5.5 - 7.5)mg.
All patients had failed prior anti-TNF therapy, and 12(48%) both infliximab and vedolizumab. Disease
extent was E3/E4 in 24. At baseline (17/25 receiving steroids) median(IQR) PUCAI was 50(40-65),
CRP 4.9mg/L(1.6-17.4), albumin 38g/L(35-44). Available pre-ustekinumab endoscopic scores were
Mayo 1/2/3 in, respectively, 2,10, and 12 patients. 5 patients discontinued ustekinumab after IV
induction (4 undergoing colectomy). The remaining 20 commenced SC maintenance (90 mg in 19; 45
mg in the smallest 1). Standard q8 weekly dosing interval was shortened to q4 weekly in 12; to Q6
weekly in 3. Although likelihood of continuing ustekinumab at one year was similar between groups
(Figure 1), primary endpoint of week 52 SFCR was met by 9(69%) of 13 previously treated with antiTNF only versus 2(17%) of 12 previously failed also by vedolizumab (p=0.008). SFCR has to date
been further maintained to ≥18 months (maximum 30 months) in 7 (28% of entire cohort), including
2(17%) of children with prior failure of anti-TNF and vedolizumab and 5 (38%) with prior anti-TNF
failure only. Among the 11 in week 52 SFCR, criteria for MH were met by 8. 14(70%) of 20 patients
initiating maintenance therapy had drug levels measured at median time of 24.6 weeks (20.9-42.3).
Median (IQR) trough levels (ug/ml) were greater with q4 versus q8 weekly dosing (8.7 (4.6-9.9) versus
3.8(I2.7-4.8)) p=0.02, but greater exposure was not associated with superior rate of clinical remission.
Median(IQR) levels (ug/ml) were 9.3(4.0-9.7) among patients with clinically active colitis versus 3.9
(2.4-5.2) among those in clinical remission (PUCAI < 10), p=0.04. No adverse events were associated
with therapy.
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Conclusion: Ustekinumab demonstrated efficacy, which was durable, in this paediatric cohort with
otherwise treatment-refractory colitis. Treatment failure was not due to inadequate drug exposure.

[Durability of ustekinumab: Kaplan- Meier curve for time to discontinuing ustekinumab ]
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Proteomic biomarkers in serum predict villous atrophy development in potential celiac disease
children at time of diagnosis
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Protein profiling in serum of PCD patients at diagnosis is a promising tool to correctly differentiate
patients who will develop VA over time. This finding, together with other markers previously identified
at enrolment of cases, will help to identify, at time of PCD diagnosis, those children who should be
proposed immediately for a gluten free diet. It also highlights how specific changes in abundance
inflammatory proteins in circulation associate with small intestinal damage.
Objectives and Study: Potential coeliac disease (PCD) is a clinical condition characterized by the
presence of coeliac disease (CD) specific antibodies in serum and a normal intestinal architecture.
The early detection of the subgroup of PCD patients that will develop a full-blown disease over time is
of primary importance both for their clinical management and the understanding of mechanisms
leading to intestinal damage. In this study we performed serum proteomics to identify an inflammatory
protein profile that predicts future progression to villous atrophy (VA) at time of diagnosis of PCD.
Methods: 66 sera of 33 PCD patients, longitudinally followed for up to 12 years, were randomly
sampled from our biobank. Concentrations of 92 inflammatory proteins were determined using
proximity extension immunoassay (PEA) technology (Olink Proteomics®) with the ProSeek Multiplex
Inflammation panel. We compared serum inflammatory protein abundance at time of PCD diagnosis
between children who remained potential(n=20) versus those who developed VA (n=13) (mean followup time: 9 years).We performed a multivariable discriminant analysis to differentiate the two groups,
where Wilk's Lamba (from 1 to 0) estimates the cumulative capacity of each selected protein to
differentiate the two groups.
Results: Of the 92 proteins analysed, 18 of them showed a significantly different abundance between
the two groups in an univariate analysis. 12/18 of these proteins, here listed (table 1), were included in
the discriminant analysis: their combined evaluation allowed a correct classification of patients in the
two groups (evolution to VA vs remaining potential) in 100% of the cases.
Conclusion: Protein profiling in serum of PCD patients at diagnosis is a promising tool to correctly
differentiate patients who will develop VA over time. This finding, together with other markers
previously identified at enrolment of cases, will help to identify, at time of PCD diagnosis, those
children who should be proposed immediately for a gluten free diet. It also highlights how specific
changes in abundance inflammatory proteins in circulation associate with small intestinal damage.
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Validation of a modified simple ultrasound activity score for children with Crohn's disease
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Objectives and Study: Trans-abdominal bowel ultrasound (TABUS) is an ideal tool to assess the
bowel wall of children with Crohn's disease (CD) due to conducive body habitus and minimal
invasiveness. Recently the Simple Ultrasound Activity Score for Crohn's disease (SUS-CD) was
developed and validated in adults using the Simple Endoscopic Score for Crohn's disease (SES-CD)
as a reference standard. Our aim was to determine how the SUS-CD score performed in children at
diagnosis in comparison to their endoscopic findings.
Methods: Paediatric patients (0-18 years of age) with suspected inflammatory bowel disease (IBD)
were prospectively enrolled through the Edmonton Paediatric IBD Clinic (EPIC) in Alberta, Canada.
Each patient underwent a baseline, gastroenterologist-performed TABUS (prior to initiating IBD
treatment) to visualize the small and large intestine (excluding the rectum, which is difficult to visualize
with TABUS). Other investigations included blood work and endoscopy. Disease activity was assessed
using the weighted paediatric Crohn's disease activity index (wPCDAI), and endoscopic disease was
assessed using the SES-CD. Modified SUS-CD (excluding rectal sub score) was calculated by adding
bowel wall thickness (BWT) scores (0 = < 3mm, 1= 3-4.9mm, 2= 5-7.9mm, 3= >8mm) and colour
doppler scores (0 = no or single vessel, 1= 2-5 vessels, 2= >5 vessels per cm2) for each segment
(terminal ileum, right colon, transverse colon, and left colon) and compared with SES-CD. Modified
SUD-CD was correlated to wPCDAI score, C-reactive protein (CRP) and fecal calprotectin (FCP).
Data were analyzed using SPSS. Anova and Chi square were used to assess for an association
between TABUS parameters and wPCDAI. Spearman's rank (rho) and Pearson's correlation (r) were
used to assess for a correlation between modified SUS-CD with SES-CD, wPCDAI, CRP and FCP.
Results: Of 43 patients recruited, 29 (67.4%) had CD (mean age 13.01(2.61)). 17 were male and 12
were female. Median wPCDAI and SES-CD scores for CD patients were 55 (IQR 10-72.5) and 15
(IQR 4.5-21), respectively. Presence of fat proliferation was associated with severe CD based on
wPCDAI (p=0.014). The modified SUS-CD score correlated well with the modified SED-CD score (rho
= 0.90, r=0.78, p< 0.001, R2 linear =0.60). When the BWT threshold was lowered by 0.5mm for each
BWT category, correlation improved (rho = 0.89, r= 0.80, p< 0.001, R2 Linear =0.64). Using a similar
lower threshold for BWT, a receiver operating characteristic curve analysis revealed an area under the
curve of 0.93 and 0.79 for detecting endoscopic activity and moderate endoscopic activity,
respectively. There was a significant correlation between SUS-CD and wPCDAI score (r=0.59,
p=0.02), CRP (r=0.57, p=0.003) and FCP (r=0.48, P=0.027).
Conclusion: Fat proliferation on TABUS was associated with more severe CD. The modified SUS-CD
correlated well with modified SES-CD score, disease severity, CRP and FCP in children with CD.
Correlation improved when BWT threshold in each category was reduced by 0.5mm in children. These
data support the use of TABUS as an effective adjunct in the assessment pathway of paediatric CD to
improve quality of care for patients, and further research is needed to assess TABUS as a tool for
monitoring CD activity over time.

Contact e-mail address: hien.huynh@ualberta.ca

Volume 72, Supplement 1, May 2021

130

GASTROENTEROLOGY - Gastroenterology other
G-O-084
The influence of timing of Maternal administration of Antibiotics during caesarean section on
the intestinal Microbial colonization in Infants (MAMI-trial): a randomized controlled trial
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Objectives and Study: In order to reduce the risk of maternal infectious complications, revised
international guidelines for caesarean section (CS) now advise maternal antibiotic administration prior
to skin incision instead of after clamping of the umbilical cord. Unintentionally, this alteration results in
perinatal exposure to broad-spectrum antibiotics in all CS born neonates. Effects of this exposure on
neonatal gut colonization and long-term health related outcomes are unknown.
Methods: In this randomized controlled trial, women scheduled for an elective CS were randomized to
receive antibiotics (1500 mg cefuroxime) either prior to skin incision (group A: intrauterine antibiotic
exposed infants) or after clamping of the umbilical cord (group B: intrauterine unexposed infants).
Women delivering vaginally and their infants, both not exposed to antibiotics, were included as
controls (group C). Faecal microbiota was determined from all infants at one, seven and twenty-eight
days and three years after birth by means of whole-metagenome shotgun sequencing and 16S rRNA
gene sequencing. The trial is registered with https://www.trialregister.nl/, NTR6000.
Results: Differences between intrauterine antibiotic exposed infants (Group A, n=20) and nonexposed infants (Group B, n=20) born via CS were limited at day one and seven. However, at twentyeight days, the whole metagenome based microbiome of antibiotic exposed infants from group A
consisted of a lower abundance of bifidobacteria compared to the latter group (p< 0·001). In the first
month of life evident differences between CS and vaginally born infants (Group C, n=23) were present.
The microbiota of CS born infants was characterized by a decreased diversity (p< 0.001), and lower
abundancy of Bacteroidetes (p< 0.001) with a concurrent increase in Proteobacteria (p=0.002) in the
first month of life, regardless of the timing of antibiotic administration. At three years of age, no
differences in microbiota were observed between the three subgroups.
Conclusion: We observed that maternal administration of antibiotics during CS according to the
revised guidelines leads to disturbance of gut colonization with bifidobacteria in the infant. This has
previously been associated with disturbed priming of the immune system, even when these microbial
disturbances are restored later in infancy. Our results therefore challenge the statement in the current
guidelines that prophylactic maternal prescription of antibiotics prior to CS does not influence infant
health.
Funding: Danone Nutricia Research.
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Objectives and Study: Ulcerative colitis (UC) is associated with long-term complications, particularly
colectomy and chronically active disease. The effectiveness of biologics to improve long-term
outcomes is still controversial in adults and has never been proven in children. We therefore aimed in
this nationwide study to evaluate the contemporary trends of long-term outcomes in all pediatric-onset
and adult UC patients in Israel during the last 15 years.
Methods: This study was performed on data from four Health Maintenance Organizations (HMOs),
covering 98% of the Israeli population. The identification of UC utilized previously validated algorithms
and linked to the national prospective registries of admissions and surgeries. Retrieved data included
demographics, anthropometric measures, medications, IBD-related hospitalizations, colectomy and
steroid dependency, defined as steroid course duration longer than 90 days. Trends were analyzed by
Joinpoint Regression Program 4.8.0.1 to explore for changes within the trends. Average annual
percent change (AAPC) was used to characterize trends in rates over time.
Results: A total of 13,231 patients were diagnosed with UC in Israel from 2005 to 2018 (1,425 [11%]
pediatric-onset, 11,806 [89%] adult-onset) with 93,675 person-years of follow up. Pediatric-onset UC
had higher drug utilization than adult-onset, as shown for anti-TNF (28% vs 11%, p< 0.001), oral
steroids (64% vs 45%, p< 0.001) and thiopurines (44% vs 19%, p< 0.001). The cumulative
hospitalizations rate in children was 26% during the first year from diagnosis, and 37%, 42% and 46%
after three, five and 10 years from diagnosis. The corresponding rates in adults were lower (15%,
26%, 32% and 39%, respectively; all p< 0.001). Similarly, colectomy rates in children were 1.3%
during the first year, and 4%, 5% and 5.5% following three, five and 10 years thereafter, while in adults
the corresponding rates were only 0.8%, 1%, 2% and 3% (p< 0.001).
The utilization of biologics increased dramatically during the follow up period (AAPC=39.5%), whereas
steroid and 5-ASA use slightly decreased (AAPC=-0.7%, -0.4%, respectively). Thiopurine use
increased until 2014, and then decreased, while the use of methotrexate remained stable (AAPC= 0.3%). Gradual but consistent decrease was noted in the rate of IBD-related hospitalizations (AAPC 0.7%). Similarly, the number of hospitalization and duration of hospitalizations decreased slightly
during the follow up period (AAPC -1.5% and -2.4%, respectively), while the rate of steroiddependency gradually decreased (AAPC -4.7%). On the other hand, the rate of colectomies did not
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decline during the follow-up period (AAPC -1.2%). There was greater improvement in hospitalizations
among compared with adults, as well as steroid dependency and colectomy (Figure).
Conclusion: Despite higher utilization of immunosuppressive medications, pediatric-onset disease
had worse disease outcomes than adults. However, pediatric-onset patients demonstrated greater
improvement in trends of hospitalizations, colectomy and steroid dependency. Overall, colectomy
rates over time were lower than traditionally reported in older literature.

[Figure]
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Objective: Both the Crohn´s Disease Exclusion Diet (CDED) and exclusive enteral nutrition (EEN)
reduce dietary exposure to foods that might negatively impact the microbiome, the intestinal barrier
and innate immunity. These diets are able to induce remission in paediatric Crohn´s disease (CD)
patients, but CDED is better tolerated and able to sustain remission. Although the specific
mechanisms of nutritional therapy are still unknown, microbiome community changes are strongly
associated with the therapeutic outcome. The dysbiosis-related altered gut metabolite profile and
disturbance in immune response are well established in CD. In this study, we aimed to characterize
the changes in fecal metabolite profiles induced by CDED+Partial enteral nutrition (PEN) or EEN and
their relationship with induced and sustained remission.
Methods: A 12-week prospective clinical trial comparing two different nutritional therapies
(CDED+PEN vs EEN) for induction of remission in mild to moderate paediatric CD was previously
performed (Levine A et al, Gastro 2019). After 6 weeks, the EEN group could return to free diet (+FD)
with 25% of calories from PEN (EEN+FD). Endpoints of the study were intention to treat (ITT)
remission at week (W)6 (defined by PCDAI< 10) and corticosteroid-free ITT sustained remission at
W12. 216 Metabolites were measured in stool of 80 samples at W0, W06 and W12, by liquid
chromatography coupled to mass spectrometry and analysed according to clinical outcome groups of
remission (W06_rem), no remission (W06_nr), sustained remission (W12_sr) and non-sustained
(W12_nsr) remission. For CDED+PEN; n=16, 17 and 9 for W0, W06 and W12, respectively. For EEN;
n=15, 14 and 9 for W0, W06 and W12, respectively.
Results: There were no significant differences in PCDAI score or metabolite composition between
CDED+PEN and EEN at baseline (W0). CDED+PEN induced remission in 15 out of 17 patients (88%)
at W06, which was maintained in 8 out of 9 patients (89%) at W12. In EEN group 10 out of 14 patients
(71%) achieved remission at W06 and 3 out of 9 patients (33%) maintained remission until W12. Both
CDED+PEN- and EEN-induced remission at W06 displayed changes in faecal metabolites
composition. While the drop in kynurenine and some components of succinate synthesis and the
increase in N-a-Acetyl-arginine mainly characterized CDED+PEN W06_rem, changes in lipid
metabolism were strongly associated with EEN W06_rem, especially the downregulation of CDassociated ceramides. Notably, fecal metabolites profile in EEN W06_nr was comparable to baseline.
CDED+PEN W06_rem maintained most of metabolite profile changes through W12_sr samples.
However, EEN+FD W12_sr did not show similar metabolite changes to W06_rem. We also
demonstrated that CDED+PEN therapy displayed different metabolite composition profiles compared
to EEN therapy, involving purine, pyrimidine and sphingolipid metabolism pathways.
kynurenine/tryptophan ratio was decreased and correlated with clinical remission and sustained
remission induced by both nutritional therapies
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Conclusion: CDED+PEN- and EEN-induced remission are associated with significant changes in
some IBD-associated metabolites such as kynurenine, ceramides, amino acids and others. Sustained
remission with CDED+PEN but not EEN+FD was associated with persistent changes in metabolites.

Contact e-mail address: m.ghiboub@amsterdamumc.nl

Volume 72, Supplement 1, May 2021

136

GASTROENTEROLOGY - Inflammatory bowel disease
G-O-087
Children with IBD escalate earlier to biologics and achieve higher sustainability rate compared
with adults - a nationwide study from the epi-IIRN
Ohad Atia1, Dotan Yogev2, Esther Orlanski-Meyer2, Ramit Magen Rimon3, Sasha Harel2, Natan
Ledderman4, Shira Greenfeld5, Revital Kariv5, Iris Dotan6,7, Ran Balicer8, Hagit Gabay8, Eran Matz9,
Daniel Nevo10, Doron Yablecovitch11, Yuri Gorelik12, Yeuda Chowers12, Gili Focht13, Dan Turner2
1Shaare

Zedek Medical Center, The Hebrew University of Jerusalem, Juliet Keidan Institute of
Pediatric Gastroenterology Hepatology and Nutrition, Jerusalem, Israel
2Shaare Zedek Medical Center, Juliet Keidan Institute of Pediatric Gastroenterology Hepatology and
Nutrition, Jerusalem, Israel
3Ruth Children’s Hospital of Haifa, Rambam Medical Center, Pediatric Gastroenterology & Nutrition
institute, Haifa, Israel
4Meuhedet Health Services, Meuhedet Health Services, Tel Aviv, Israel
5Maccabi Health Services, Maccabi Health Services, Tel Aviv, Israel
6Rabin Medical Center, Division of Gastroenterology, Petah Tikva, Israel
7Tel Aviv University, Sackler Faculty of Medicine, Tel Aviv, Israel
8Clalit Health Services, Clalit Research Institute, Chief Physician's Office, Tel Aviv, Israel
9Leumit Health Services, Leumit Health Services, Tel Aviv, Israel
10Tel Aviv University, Department of Statistics and Operations Research, Tel Aviv, Israel
11Sheba Medical Center, Tel Aviv university, Sackler School of Medicine, Department of
Gasteroenterology and Hepatology, Tel Aviv, Israel
12Rambam Health Care Campus, Haifa Bruce Rappaport, School of Medicine, Technion Israel Institute
of Technology, Department of Gastroenterology, Haifa, Israel
13Shaare Tzedeck Medical Center, Juliet Keidan Institute of Pediatric Gastroenterology Hepatology
and Nutrition, Jerusalem, Israel
Objectives and Study: Real-world studies demonstrate that approximately one-quarter of IBD
patients fail to respond to induction therapy with anti TNF drugs, and another one-quarter experience
loss of response within one year, despite dose optimization. Several biological, genetic, and clinical
variables were inconsistently associated with therapeutic failure of biologics but the accuracy to predict
response is currently poor. In this nationwide study we aimed to evaluate the real-world sustainability
of biologics in pediatric-onset and adult IBD patients and to identify predictors of loss of response.
Methods: This study was performed on data from four Health Maintenance Organizations (HMOs),
covering 98% of the Israeli population. Retrieved data included demographics, anthropometric
measures and medications. Results of drug levels and antibodies were collected, if available, during
the first year from initiation of biologic treatment. Sustainability was defined as consistent treatment
without IBD-related surgeries and at most one short steroid course. Propensity score (PS)-matching
was utilized to compare sustainability between biologics.
Results: A total of 7,475 (5,804 [78%] CD, 1,671 UC [22%]) biologic-treated patients were included
with 51,082 person-years of follow up. In CD, infliximab was the most common first-line treatment in
children (58%, p< 0.001), while adalimumab was the most common in adults (63%, p< 0.001). In UC
patients, infliximab was the most common first-line treatment in both children and adults (75% and
54%, respectively, p< 0.001) (Figure). Pediatric-onset subjects were more likely to be treated with
biologics than adult and more likely to be treated with combination therapy with immunomodulators
(Figure). The interval between IBD diagnosis to initiation of biologics was shorter in CD than UC,
especially during the last five years (Figure). Time to initiation of biologics was shorter in children than
adults (Figure). Most patients did not sustain their biologic treatment, and the rate of sustainability was
lower in UC (2,944 [51%] failure in CD patients vs 1,027 [62%] in UC patients, OR 1.5 [95%CI 1.4-1.7];
p< 0.001). For all biologics, sustainability rate was higher in children than adult (70% vs 62% in
infliximab, 80% vs 71% in adalimumab and 80% vs 71% in vedolizumab; p< 0.001).
A PS matched comparison between biologics showed a higher failure rate in adalimumab-treated
patients at one year (38%) compared with infliximab (24%) and vedolizumab (20%), but without
statistical significance (p=0.1).
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Conclusion: Children are more likely to be treated with biologics and at an earlier stage of the
disease course. Most patients failed to achieve sustainability, but the rate of sustainability was higher
in children.

[Figure]
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Objective: The COVID-19 pandemic has caused unprecedented disruptions to medical services.
Pediatric Gastroenterology Division and Group heads (DGHs) were surveyed about their response to
the pandemic to understand its impact on pediatric GI practice and inform future strategies during
periods of resurgence.
Methods: A web-based survey was distributed to DGHs in July-August 2020 via the European and
North American Societies for Pediatric Gastroenterology, Hepatology, and Nutrition and through a
listserv affiliated with these societies. The pretested anonymous survey consisted of 45 items
addressing: division/group demographics; pandemic-related practice change; financial implications
and mitigating solutions; priorities during reopening; and lessons learned.
Results: 116 DGHs representing 20 countries responded: 67.2% (n=78) from North America, 25.9%
(n=30) from Europe, and 6.9% (n=8) from other continents. Most DGHs were from academic
institutions (91.4%, n=106). Responses represented a variety of division/group sizes (< 10 full-time
equivalent providers: 65.5%, n=76; 11-30: 21.6%, n=25; and >30: 12.9%, n=15), and most were urban
(85.3%, n=99). Ninety-five percent (n=111) had been under a 'stay-at-home' order; 75.0% (n=87) of
which had terminated at the time of survey completion.
Clinical and Research Activity
Clinical productivity was affected across multiple areas. Endoscopy saw the largest decrease with
77.4% (89/115) reporting a >75% reduction in activity. Whereas, a >75% reduction in ambulatory and
inpatient services was reported by 48.6% (56/115) and 47.0% (54/115), respectively. Forty-six percent
(52/114) reported a suspension of all research activities; COVID-19-related and non-clinical research
was most often allowed to continue (27.1%, 13/48).
Care Delivery
Changes to care delivery were varied (Figure 1) and widespread. Most to least affected were:
ambulatory (98.3%, n=114), endoscopy (97.4%, n=113), non-endoscopic procedures (84.5%, n=98),
inpatient service (75.9%, n=88) and infusions (28.4%, n=33). For non-endoscopic procedures, those
requiring deep sedation (84%, 82/98) and pH/impedance studies (80.6%, 79/98) were most frequently
postponed.
Financial Implications
Nearly all DGHs reported decreased revenue (87/88, 98.9%); however, estimated losses varied
widely, with 75% (66/88) reporting a >25% revenue loss. Mitigating strategies included cuts to
bonuses, benefits and salaries, forced time off and furloughs. The financial burden weighed
significantly less on those from countries with statutory health insurance compared to those without.
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Re-opening Priorities
The top-rated priorities for re-opening of ambulatory services were management of patient flow and
space capacity (59.5%, n=69) and patient triage (55.2%, n=64). Endoscopy-related priorities included
triage of postponed procedures (81%, n=94) and availability of pre-procedural SARS-CoV-2 testing
(64.7%, n=75).
Lessons Learned
Major themes emerged related to telehealth; patient triage and flow; personal protective equipment;
SARS-CoV-2 screening; and provider burn-out.
Conclusion: The COVID-19 pandemic impacted care at multiple levels with significant unforeseen
effects. Lessons learned emphasize the importance of preparation and establishment of systems to
lessen the impact of future pandemics and resurgences.

[Figure 1]
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Objectives and Study: Congenital diarrhea disorders (CDDs) are rare inherited diseases
characterized by chronic enteropathy starting early in life. While, recently, mutations in UNC45A,
coding for a myosins- co-chaperone, have been found causative of a syndrome associating
cholestasis, severe diarrhea, loss of hearing and bone fragility, limited functional data are available.
We aim to investigate the pathomechanism underlying the intestinal defect in patients carrying
UNC45A mutations.
Methods: We investigated 4 unrelated patients with history of intestinal failure due to congenital
diarrhea in the context of a more complex syndrome associated or not with cholestasis, bone fragility
and deafness. We used next generation sequencing to uncover the underlying gene defect. Intestinal
tissues were analyzed by immunohistochemistry and electron microscopy. UNC45A deficient CaCo2
cells were generated by CRISPR/Cas9 editing and transduced by lentiviral particles expressing WT
UNC45A or mutated allele. Cell lines were cultured in matrigel to generate cysts and their 3D
architecture assessed by immunofluorescence. UNC45A interactome was investigated by
immunoprecipitation and mass spectrometry. Enteroids were generated from controls and from
patients using blood-derived pluripotent stem cells.
Results: Exome analysis revealed biallelic mutations in UNC45A in all patients. Increased PAS and
CD10 accumulation throughout the subapical cytoplasm was found on patient duodenal biopsies.
Microvesicles, tubular structures and microvilli inclusions were associated with microvillous atrophy.
UNC45A KO CaCo2 cells developed into multilumens- cysts, indicating a defect in epithelial
morphogenesis. Expression of WT UNC45A restored normal 3D architecture in these cells, while
mutant allele failed to do so. Mass spectrometry confirmed MYO5B as UNC45A-HSP90 client and
expanded the number of non-muscle myosins-II, dependent on UNC45A for proper folding and
maturation. Enteroids derived from UNC45A deficient patients showed features of microvillous
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inclusion disease.
Conclusion: We identified 6 novel mutations in UNC45A responsible of a complex syndrome
including a congenital diarrhea. UNC45A deficient CaCo2 cells displayed disrupted 3D architecture.
EM on patient derived organoids recapitulate the defects of morphology and polarization observed in
patient's biopsies. Overall, these findings underscore the important role of UNC45A in shaping
epithelial morphogenesis in the gut.
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Objectives and Study: ABC transporters play an important role in drug disposition. ABCB1 can
influence drug response and shape multi-drug resistance in cancer and various diseases including
inflammatory bowel disease (IBD). Adult studies have shown inter-individual variability in expression
between IBD patients and healthy controls, which can be modified by corticosteroid administration.
ABCB5 is a novel transporter highly homologous to ABCB1. The objectives of this study are to
investigate the expression of ABCB1 and ABCB5 in vitro and in vivo, to test the hypothesis that both
are important in children with IBD with respect to expression, to investigate how expression varies with
genotype, and to explore the possible role of ABCB5 as corticosteroid transporter.
Methods: De novo production of stable and transient overexpressing mammalian ABCB5 clones was
performed.
Children with newly diagnosed IBD and healthy controls recruited at a regional tertiary children's
hospital were genotyped for common ABCB1 and novel ABCB5 single nucleotide polymorphisms.
ABCB1 and ABCB5 gene expression profiling of blood and intestinal biopsies from 16 patients with
IBD and 20 controls was determined.
ABCB1 and ABCB5 protein expression was characterised by immunohistochemistry in intestinal
biopsies from study participants.
Results: Stable mammalian ABCB5 clones confirmed high gene expression at the mRNA level, but no
ABCB5 protein isoforms were detectable. Radiolabelled drug uptake studies with corticosteroids
showed that corticosteroid efflux was not mediated by any of the ABCB5 overexpressing mammalian
cell lines.
The genotype variation observed between cases and controls was not statistically different at the point
of diagnosis. The minor allele frequency for rs2032582 (G2677T in exon 21 of the ABCB1 gene) was
significantly different between cases and controls (p=0.01), but this did not withstand correction for
multiple testing. No significant variability was observed in ABCB1 gene expression across ABCB1
genotypes or clinical phenotypes (IBD versus healthy state). ABCB1 showed inter and intra- individual
variability in protein expression across blood samples and intestinal biopsies from cases and controls,
but this was not significantly different. There was significant correlation between gene expression and
protein expression in sigmoid colon (p=0.007). Treatment response to corticosteroids in a subgroup of
patients with ulcerative colitis showed weak correlation with ABCB1 expression.
ABCB5 expression was not detectable in blood or intestinal biopsies taken from the small intestine and
sigmoid colon of the study participants. Non-specific background staining for ABCB5 by
immunohistochemistry was noted, which did not allow for reliable quantification of ABCB5 protein
expression in the small intestine and sigmoid colon.
Conclusion: No difference was identified in ABCB1 and ABCB5 expression at mRNA and protein
level in peripheral blood cells, small intestine and colonic biopsies, taken from children with IBD and
healthy controls. The study was limited by small sample size; further studies will be needed for
confirmation of these results. Importantly, there was no ABCB5 expression at the protein level and no
functional activity was identifiable with respect to corticosteroid efflux in transfected cell lines.
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Objectives and Study: We discovered a virulence gene yqiC of Salmonella Typhimurium (S.
Typhimurium) that is required for colonization/invasion and innate immunity in human cells (Wang KC,
Front Microbiol 2016; 7:1614). Several conserved Arg and Leu residues in the C-terminal half of YqiC
are presumably important for coiled-coil trimer formation based on multiple protein sequence
alignment of YqiC between S. Typhimurium and other bacteria. However, whether oligomerization of
its encoding protein YqiC correlates with bacterial colonization/invasion and which YqiC oligomers
affect trimer formation and bacterial colonization/invasion are unknown.
Methods: For crosslinking study, we used BS3 as the amine-to-amine crosslinker on SDS-PAGE to
see trimer formation of the mutant YqiCs. SEC-MALS (Size Exclusion Chromatography-MultiAngle
Light Scattering) was used to evaluate trimer/momoner forms of the mutant YqiCs. For bacterial
phenotying of these YqiC oligomerization mutants, we purified three point- mutations of YqiC and
complemented two double mutation YqiC (R50L/L60E, L60E/L70E) and one triple mutation YqiC
(R50L/L60E/L70E) into the yqiC-deleted S. Typhimurium (ΔyqiC) as ΔyqiC R50L/L60E, ΔyqiC
L60E/L70E, ΔyqiC R50L/L60E/L70E strains. In colonization/invasion assays, 4-5d Caco-2 cells in a
density of 2x106 cells/well in 12-well plates were infected with mid-log cultures of S. Typhimurium wildtype SL1344, ΔyqiC, pACYC184-yqiC-complemented strain, ΔyqiC R50L/L60E, ΔyqiC L60E/L70E,
ΔyqiC R50L/L60E/L70E, and pACYC184 vector complemented strain (MOI=5) for 2h. After washed
with PBS 3 times, the infected cells were incubated in the media without gentamicin for 1h (output pool
A: colonization), and the other treated cells were incubated in the gentamicin-supplemented media for
1h (output pool B: invasion). At the time point of 3h, the infected cells were lyzed by 1% Triton X-100
and the lysates were serially diluted, plated out on LB agar plates, incubated overnight, and colonies
counted for calculating colonization/invasion rates.
Results: In the crosslinking study of oligomerization mutant YqiCs, double mutation R50L/L60E
weakly diminished the trimer formation while double mutation L60E/L70R and triple mutation
R50L/L60E/L70R strongly interfered with the trimer formation of YqiC. SEC-MALS results confirmed
that wild-type YqiC is mainly in a trimer form with a M.W. around 39 kDa and YqiC with mutations at
L60E/L70R is predominantly in the monomer form with the M.W around 14 kDa. In the colonization
assay, the colonization rates of ΔyqiC (5.5x104), ΔyqiC R50L/L60E (1.2x105), ΔyqiC L60E/L70E
(1.3x105), ΔyqiC R50L/L60E/L70E (1.3x105) were all significantly attenuated when compared with S.
Typhimurium SL1344 (2.4x106). Similarly, in the invasion assay, the invasion rates of ΔyqiC (3.3x104),
ΔyqiC R50L/L60E (3.9x104), ΔyqiC L60E/L70E (6.6x104), ΔyqiC R50L/L60E/L70E (1.3x105) were all
significantly attenuated when compared with S. Typhimurium SL1344 (2.1x105) (all p< 0.05, Figure 1).
Conclusion: The oligomeric state of YqiC at the location of key residues 50-70 in the C-terminal
region is critical for YqiC trimer formation and its bacterial phenotype of colonization and invasion of S.
Typhimurium in Caco-2 cells, which can further unveil structures of YqiC for developing novel
antibiotics.
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[Figure 1. Colonization and Invasion assays of YqiC mutations of S. Typhimurium.]
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Objectives and study: Microbiota imbalance has been identified in inflammatory bowel disease (IBD)
patients. We explored differences in faecal microbiota among paediatric patients below 18 years of
age with treatment-naïve IBD, non-IBD patients with gastrointestinal symptoms without inflammation
and healthy children.
Methods: Faecal samples were analysed from 80 Crohn's disease (CD), 27 ulcerative colitis (UC), 50
non-IBD symptomatic patients, and 75 healthy children without gastrointestinal complaints and with a
normal faecal calprotectin. Using Bio-Me's Precision Microbiome Profiling platform (PMP™), the
quantities of different bacterial species (103 different probes) were measured using quantitative PCR
with reference to established standard curves for each target bacteria. Indexes to distinguish between
diagnostic groups were constructed.
Results: The bacterial abundance was statistically significantly reduced in patients (IBD and non-IBD)
compared to healthy children for several species. Of special interest was reduced abundance of
Bifidobacterium catenulatum and Eubacterium eligens, as this is consistently reported to be aberrant
in many intestinal diseases. Compared to non-IBD patients, IBD patients had lower abundance of
butyrate-producing bacteria, including Bifidobacterium adolescentis, angulatum and bifidum,
Eubacterium ventriosum and rectale and Roseburia intestinalis, bromii, ulinivorans and hominis, as
well as less Akkermansia muciniphila, a mucin degrading bacteria. CD patients had significantly lower
abundance of Bifidobacterium species compared to UC patients. The IBD patients receiving biologic
therapy had significantly lower abundance levels of Bifidobacterium adolescentis, Eubacterium rectale
and Roseburia hominis, and higher levels of Bacteroides vulgatus, a putative pathogenic microbe in
IBD.
To further distinguish between diagnostic groups, we constructed several Indexes. The probes where
microbiota abundance was significantly different between the diagnostic groups were identified and
their median values were computed. An individual scored a point if his/her values were higher than the
median for the comparable group for each of the analysed probes. The Index was constructed by
summing up the points for each probe categorised as described above. We constructed an index
quantifying the likelihood of having non-IBD versus being healthy, (AUC 0.77 (95%CI [0.68-0.86]), IBD
versus non-IBD (AUC 0.69 (95%CI [0.6-0.78]), CD versus UC (AUC 0.74 (95% CI [0.64-0.85]) and
finally an index quantifying the likelihood of receiving biologic therapy based on the microbiota scores
at diagnosis (AUC 0.72 (95%CI [0.63-0.82]), Figure 1. All indexes distinguished significantly between
diagnostic groups (all p< 0.001).
Conclusions: Faecal microbiota abundance was found to be different in IBD patients compared to
non-IBD symptomatic patients and healthy comparators, and our suggested Indexes could aid in
distinguishing CD from UC as well as identifying patients at higher risk for aggressive disease. Faecal
microbiota profiles may be of diagnostic value and aid in treatment individualization in paediatric IBD
patients.
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[Index of baseline bacterial abundance in pateints receiving infliximab yes or no]
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Objectives and Study: The gut microbiota metabolite butyrate has a pivotal role in immune tolerance.
It could be a promising new ingredient for hypoallergenic formulas for the management of cow's milk
allergy (CMA). The unpleasant smell and acrid taste lead to an extremely poor palatability of the
available butyrate-based products. N-(1-carbamoyl-2-phenyl-ethyl) butyramide (FBA), a butyrate
releaser presenting physiochemical characteristics suitable for easy oral administration, has been
developed. We aimed to investigate the efficacy and the mechanisms of action elicited by FBA when
added to hypoallergenic formulas in the CMA mice model.
Methods: Three-weeks old female C3H/HeJ mice were sensitized by oral route with 20 mg cow's milk
proteins (CMP), using cholera toxin as adjuvant, on days 0, 7, 14, 21, 28. Starting from two weeks
prior to sensitization, mice were given different hypoallergenic formulas alone or in combination with 1
mM FBA: extensively hydrolyzed whey formula (EHWF), extensively hydrolyzed casein formula
(EHCF) or amino acid-based formula (AAF). Solid cow's milk protein-free diet (sensitized group)
served as control. One week after the last sensitization, mice were challenged with 50 mg CMP, and
the anaphylaxis score was monitored. Rectal temperature was recorded before and after challenge.
Blood samples were collected to detect serum MCP-1 levels. Spleens were incubated with 200 µg/mL
of CMP for 72 h and interleukin (IL)-4, IL-13, IL-10 and IFN-γ concentrations in culture supernatants
were measured by ELISA.
Results: The addition of FBA to the hypoallergenic formulas resulted in a significant reduction of
anaphylactic symptom score, body temperature decrease, serum total IgE, CMP-specific IgE, IgG1
and IgG2a and mMCP-1 compared with control animals, and animals treated with formulas alone.
Moreover, the addition of FBA significantly stimulated IL-10 and INF-g production, and inhibited IL-4
and IL-13 production by splenocytes.
Conclusions: The addition of FBA to the hypoallergenic formulas resulted in a stimulation of immune
tolerance. The effect was independent of the type of formula used. FBA could be considered as new
ingredient for hypoallergenic formulas, able to facilitate the acquisition of immune tolerance in children
with CMA.
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Objectives and Study: Hyaline fibromatosis syndrome, resulting from ANTXR2 mutations, is an ultrarare disease that causes intestinal lymphangiectasia and protein-losing enteropathy (PLE). The
mechanisms leading to the gastrointestinal phenotype in these patients are not well defined.
Methods: We present two patients with congenital diarrhea, severe PLE and unique clinical features
resulting from deleterious ANTXR2 mutations. ANTXR2-deficient intestinal organoids were generated
from one of the patients, along with CRISPR-Cas9 knockout of this gene, and compared with
organoids from two healthy controls. Growth, differentiation and function of organoids were studied,
and an Anthrax toxin cytotoxicity assay was developed to determine whether ANTXR2-mediated
signaling is impaired within organoids. Immunohistochemistry, electron microscopy and second
harmonic generation (SHG) imaging were used to characterize the intestinal extracellular matrix in the
duodenum of these patients.
Results: Both patients presented with severe PLE and unique clinical features in the first months of
life, resulting from deleterious mutations in ANTXR2. The ANTXR2-deficient organoids displayed
normal growth and polarity, compared with controls. Using an anthrax-toxin assay we showed that the
c.155C>T mutation causes loss of interaction with direct ANTXR2 ligands. An intrinsic defect of
monolayer formation in patient-derived or ANTXR2KO organoids was not apparent, suggesting normal
epithelial function. However, SHG studies demonstrated widening of the spaces between the crypts by
collagen deposition (Figure 1A). Moreover, the duodenal crypt walls were lined with a thicker layer of
collagen compared with controls, as pointed out by arrows in Figure 1A. Next, electron microscopy
examination of duodenal biopsies from Patient 1 revealed the presence of long spacing collagen
inside the connective tissue, typical of collagen VI (Figure 1B). Moreover, the architecture of the ECM
was less dense in the patient's sample. Finally, collagen VI expression in duodenal samples from
these two ANTXR2-deficient patients was markedly elevated, compared with controls (Figure 1C).
Conclusion: Despite resistance to anthrax-toxin, epithelial cell function, and specifically monolayer
formation, is intact in patients with HFS. Nevertheless, loss of ANTXR2-mediated signaling leads to
collagen VI accumulation in the duodenum and abnormal extracellular matrix composition, which likely
plays a role in development of PLE. Additional studies are required to understand whether approaches
that specifically guide collagen VI for lysosomal degradation can alleviate the clinical features and
extracellular matrix alterations in this rare disease.

Volume 72, Supplement 1, May 2021

149

[Abnormal extracellular matrix morphology in duodenum of ANTXR2-deficient patients.]
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Objective and Study: To describe the defecation pattern of healthy infants up to 4 months of age.
Flatulence, regurgitation and defecation problems occur frequently during first months of life. Although
many of these perceptions withdraw spontaneously, they are apt to cause concern among parents,
caregivers as well as healthcare professionals.
A clearer insight into the normal defecation pattern is essential to gain a better understanding of
abnormal defecation. We described defecation pattern in a large prospective longitudinal birth cohort,
HELMi (Health and Early Life Microbiota) designed to identify links between the intestinal microbiota
development, environmental and genetic factors, and health outcomes 1.
Methods: This study included 1055 healthy term babies born in 2016-2018 on gestational weeks 3742 without known congenital defects.
Parents filled in recurring online questionnaires (e.g. on child's nutrition and gastrointestinal function)
weekly for the first 4 months after birth 1.
Here we analyzed data that based on questions of feeding patterns, defecation difficulty, frequency,
consistency and color of stools. The daily stool frequency was calculated by dividing the number of
stools in the weekly diary by 7. Parents used numeral scale from 0 to 100 to estimate the defecation
difficulty of their baby. High number reflects an uneasy defecation. To report stool color parents
selected most accurate alternative of six categories (yellow, green, gray, nearly black, light and dark
brown). Type and quantity of feeding (breastfeeding, breast-milk from bottle, cow-milk derived formula,
other than cow-milk derived formula) were also recorded weekly.
Results: Average defecation frequency was highest at the age of 3 week and decreased significantly
over time (from 4.0 to 2.5 times per day). Boys showed higher defecation frequency than girls did. This
difference was significant between weeks 4 and 14 but noticeable at all ages.
The influence of feeding type on defecation frequency was considerable. At three months (n = 992),
86% of the infants were exclusively or almost exclusively breastfed (96-100% of the diet consisting of
breast milk), 2% (n=24) were exclusively formula-fed and the rest were partially breastfed.
At every age, the average defecation frequency of breastfed infants was higher than that of infants
receiving formula feeding. Defecation frequency decreased over 4 months in all feeding groups. In the
first 4 months, stools were most often yellow-colored or light brown-colored. Percentage of greencolored stools increased from 2 weeks to 3 months.(Figure 1).
The average defecation difficulty increased significantly over first five weeks but there was wide
variation in the weekly reports.
Conclusion: This study brings out the spectrum of defecation properties in healthy term infants during
the first four months of life. It may provide a better understanding of bowel function and help
healthcare professionals distinguish normal from abnormal characteristics when talking of defecation
difficulties, frequency, consistence and color of stools in relation to the type of feeding
References: 1) Korpela K, Dikareva E, Hanski E, et al Cohort profile: Finnish Health and Early Life
Microbiota (HELMi) longitudinal birth cohort BMJ Open 2019;9:e028500. doi: 10.1136/bmjopen-2018028500
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[Figure 1. Stool colors at weekly reports up to the age of 4 months]
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Objectives: To assess the safety and efficacy of oral immune interventions, it is important and
required by regulation to assess the impact of those interventions not only on the immune system, but
also on other organs such as the gut as the porte d´entrée. Despite clear indications that the immune
system interacts with several physiological functions of the gut, it is still unknown which pathways and
molecules are crucial to assessing the impact of nutritional immune interventions on gut functioning. In
this study we used a network-based systems biology approach to clarify the molecular relationships
between immune system and gut functioning and to identify crucial biomarkers to assess effects on
gut functions upon nutritional immune interventions.
Methods: First, the different gut functionalities were categorized based on literature and EFSA
guidance documents. Moreover, an overview of the current assays and methods to measure gut
function was generated. Secondly, gut-function related biological processes and adverse events were
selected and subsequently linked to the physiological functions of the GI tract. Thirdly, database terms
and annotations from the Gene ontology (GO) database and the Comparative Toxicogenomics
Database (CTD) related to the previously selected gut-function related processes were selected. Next,
database terms and annotations were used to identify the pathways and genes involved in those gut
functionalities. In parallel, information from CTD was used to identify immune disease related genes
Results: The resulting lists of both gut and immune function genes showed an overlap of 753 genes
out of 1,296 gut-function related genes indicating the close gut-immune relationship. Using
bioinformatics enrichment tools DAVID and Panther, the identified gut-immune markers were predicted
to be involved in motility, barrier function, the digestion and absorption of vitamins and fat, regulation
of the digestive system and gastric acid, and protection from injurious or allergenic material.
Conclusion: Here we provide a promising systems biology approach to identify genes that help to
clarify the relationships between immune system and gut functioning, with the aim to identify candidate
biomarkers to monitor nutritional immune intervention assays for safety and efficacy in the population.
This knowledge helps to optimize future study designs to predict effects of nutritional immune
intervention on gut functionalities.
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Objectives and Study: Children with type 1 diabetes mellitus (T1DM) are at risk of developing coeliac
disease (CD). They are regularly screened at diagnosis and every 1-2 years thereafter. Anti-tissue
transglutaminase type 2 IgA antibodies (TG2A) are used for screening. Despite their high accuracy,
elevated TG2A titers often show spontaneous normalization in children with T1DM. In 2012, the
ESPGHAN introduced new guidelines for diagnosing CD, with an algorithm for asymptomatic children
belonging to a high-risk group, like children with T1DM. The cut-off value of serum TG2A titers for
performing biopsies is three times the upper limit of normal (ULN). This current study was prompted by
our observation that biopsies performed in children with T1DM and TG2A titers of greater than three
times the ULN are often not consistent with a confirmed CD diagnosis. We hypothesize that the
chosen cut-off value of three times the ULN was too low. The second aim of our study was to
investigate the prevalence of CD in a large cohort of children and adolescents at the onset of T1DM
and the occurrence of new cases during a 4-year follow-up.
Methods: We prospectively studied, by repeated serologic screening, 302 patients at the onset of
T1DM (age [mean± standard deviation]: 9.2 ± 4.28 years) for 4 years at Department of Pediatrics in
San Raffaele Hospital from January 2015 to December 2018. The TG2A were selected as the
screening test; patients with antibody value more than three times the ULN were considered
appropriate for the jejunal biopsy. Patients with positive results < 3 times the ULN entered the followup study, with normal daily consumption of gluten and underwent a 1 year follow-up schedule.
Results: At T1DM onset, 40 (13.2%) of 302 patients tested positive with TG2A; jejunal biopsy was
performed in 25, and coeliac disease was diagnosed in 16; 9 patients have been diagnosed with
potential coeliac disease (PCD). The prevalence of biopsy-confirmed coeliac disease at the
manifestation of diabetes was 5.2% (16 of 302 patients). Sixteen more patients with a negative TG2A
antibody test at diabetes onset tested positive during the follow-up within 4 years; 10 of them had
biopsies performed, and 7 had coeliac disease. Therefore, the overall prevalence of biopsy-confirmed
CD in the entire cohort of patients was 7.6%. The majority of cases of CD were asymptomatic in their
presentation. At the onset of T1DM, age at diagnosis, sex and familiarity for CD did not differ between
patients who have been diagnosed with CD and those who were potential (p>0,05). Instead, the
average value of TG2A was higher in patients with CD (16 of 25) than in patients with PCD (p =
0.0045). In addition, all patients with active CD had TG2A levels > 6 times the ULN. This analysis was
done by evaluating TG2A at time 0 (biopsy at the onset of T1DM).
Conclusion: The choice of the cut-off of more than three times the ULN for performing diagnostic
biopsies in children with T1DM should be reviewed. TG2A levels > 6 times the ULN seem to be
stronger predictors of villous atrophy. Increasing the TG2A cut-off value for performing duodenal
biopsies in children with T1DM should lead to a substantial reduction of unnecessary biopsies.
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Objectives and Study: The primary aim of our observational retrospective cohort study was to
investigate quality of life (QoL) and dietary compliance in adolescents/young adults diagnosed with
coeliac disease (CD) through a screening strategy during childhood compared to age-matched CD
patients diagnosed by case-finding. A secondary aim was to assess whether follow-up at a referral
center for CD influences compliance and QoL.
Methods: Thirty-seven CD patients who were diagnosed by screening programs carried out in primary
schools of Lazio region (Italy) in 2007 and 2010 (SC-group) and 38 age-matched CD patients
diagnosed by 4 years or older because of symptoms (CF-group) were enrolled. Patients were asked to
answer a questionnaire on QoL, compliance to gluten free diet (GFD) and follow-up for CD. The Italian
translation of the CD-specific QoL scale and Biagi score were used for the evaluation of QoL and
adherence to GFD, respectively. For the definition of follow-up, a distinction was made between those
who were followed up at a referral center for CD, those who were followed up only in primary care
setting and those who have completely missed follow-up programs. CD association membership was
also investigated. Differences between the two groups were evaluated with the independent samples
T-test, the Mann-Whitney U test, or chi-squared test when appropriate. A p value < 0.05 was
considered statistically significant.
Results: Twenty-nine patients of the SC group (median age 18 years, IQR 16.0 - 19.0) and 31
patients of the CF group (median age 17.0 years, IQR 15.5 - 18.0) completed the questionnaire.
Median duration of disease (i.e. time from diagnosis) was 11.0 years [IQR 10.0 - 12.0] and 8.0 years
[IQR 6.5 - 11.0] in the SC group and in the CF group, respectively. No significant difference was
shown between the two groups relating compliance and QoL. However, a decreasing trend in longterm adherence to the GFD has been observed in screen-detected patients: 41.4% of the SC group
scored 0-I in the algorithm of Biagi et al. vs 19.4% of the CF group, while III-IV scores were achieved
by 55.2% of the SC group and 71.0% of the CF group. Biagi score was 0 in 10.3% of the SC group
and in no patient of the CF group. The vast majority (93.5%) of CF patients regularly had annual
follow-up at a referral center compared to 37.9% of the SC group (p < 0.001). A statistically significant
difference between the two groups was found in relation to CD patient association membership: 24.1%
of the SC group were members of CD associations vs 54.8% of the CF group (p = 0.039). An
association was found between poor compliance (Biagi score 0-I) and no-membership of the patient
and/or of a first-degree family member (p = 0.013).
Conclusion: The diagnostic strategy does not seem to have an impact on QoL and compliance to
GFD in patients with CD, thus theoretically favoring CD mass-screening programs to detect more
cases. However, implementation of follow-up practices might be still necessary for patients identified
by screening programs.
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Objectives and Study: Coeliac disease (CD) occurs in 1% of the population, develops early in life
and is severely underdiagnosed. Undiagnosed and untreated disease is associated with short- and
long-term complications, but treatment with a gluten-free diet results in health improvement.
Secondary prevention by early diagnosis may be achieved by mass screening (CD testing in the whole
population) or by active case-finding (liberal CD testing in symptomatic subjects), but current evidence
is insufficient to assess the balance of benefits and harms of these two strategies. We here present
the preliminary results of the GLUTENSCREEN case-finding project to detect CD in 12 months-4
years old symptomatic children attending the Preventive Youth Health Care Centres (YHCCs) in the
region of Kennemerland, the Netherlands. Our aim was to prospectively assess whether case-finding
at the YHCCs is a feasible and effective strategy for early diagnosis of CD.
Methods: We analyzed the data from GLUTENSCREEN from its start at 4th February 2019 till 14th
November 2020 (with interruption of 5 months due to the COVID19 pandemic). Parents of all children
aged 12 months-4 years attending the YHCCs for a regular visit were asked if their child has one or
more of CD-related symptoms from a standardized list. If so, they were invited to participate in the
case-finding study. After informed consent, a point of care test (POCT, BIOHIT Celiac quick test) to
assess CD-specific antibodies against tissue-transglutaminase (TGA) from a droplet of blood, was
performed onsite at the YHCCs. If the POCT was positive, CD was highly suspected and the child was
referred to our hospital definitive diagnosis according to the ESPGHAN guideline. Outcome was
number (percentage) of children with a positive POCT in which the diagnosis of CD is confirmed.
Results: From the 10635 children attending the YHCCs, 3896 (36.6%) of them had one or more CDrelated symptoms. The most frequent reported symptoms were distended abdomen (47%), irritability
(34%), chronic abdominal pain (28%), retarded growth (20%) and diarrhea, chronic fatigue and
constipation (all three approximately 17%).
The parents of 1923 (49.3%) children gave informed consent for a POCT (48% female; median age
2.8 years (range 12-48)). In 41 (2.1%) children the POCT was positive. After additional investigations
at our hospital, CD was confirmed in 38 children (2.0% of the tested children) (serum IgA TGA
>10xULN and IgA against endomysium (EMA) positive) and ruled out in 3 children with
dubious/positive POC test: in one child HLA-DQ2/8 was negative with negative TGA in serum (ELISAtest) and in 2 children with TGA < 10 x ULN (ELISA-test) in whom small bowel biopsies showed Marsh
1 lesions.
Conclusion: Our prospective data show that early case-finding for CD using a POCT is effective and
feasible at the YHCCs in the Netherlands and that it detects a high CD prevalence of 2% in the tested
children. Before implementation of the case-finding strategy (on-going) cost-effectiveness and
acceptability analyses are needed.
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Coeliac Disease (CD) in children with Down Syndrome (DS): an experience of a single center
Alessandra Quagliarella1, Alessandra Lazzerotti1, Francesca Musto1, Chiara Fossati1, Roberto
Panceri1, Giovanna Zuin1
1Università

di Milano BIcocca , Fondazione MBBM c/o Ospedale San Gerardo, Pediatrics, Monza, Italy

Objectives and Study: The association between Down Syndrome (DS) and Coeliac Disease (CD) is
well known: in Italy in 2001 the prevalence of CD among Italian DS children (< 18 years) was 4.6% (1).
To our best knowledge, no new further data have been reported thereafter. To study the
characteristics of CD in DS children attending a Specialistic Paediatric Clinic over a period of 27 years.
Methods: The database of DS children (< 18 years) attending the Specialistic DS Clinic of the
Paediatric Department, University of Milano Bicocca, Fondazione MBBM (Monza) was retrospectively
reviewed between 1992 and 2019 to find the prevalence of CD. From January 2006, when an annual
screening program was implemented, also the clinical record are available. Clinical and laboratory
data of DS patients with CD (DS+) were compared with a CD group without DS (DS-), matched by age
and gender with a ratio 1:2. The diagnosis of coeliac disease was made according to ESPGHAN
criteria. Before 2006 level of IgA AGA and IgG were measured by enzyme-linked immunosorbent
assay, while after 2006 antibodies against type-2 (tissue) transglutaminase-IgA (TGA-IgA) were
evaluated, first by enzyme-linked immunosorbent assay (ELISA ) and in the last years by
chemiluminescence (CLIA). Value of TGA-IgA were expressed as multiple of Upper limit of normal
(ULN).
Endomysial antibodies IgA (EMA-IgA) were detected by indirect immunofluorescence assay.
Results: Between 1992 and 2019, 967 DS patients attended the DS Clinic; 71/967 (7.3%) were
diagnosed with CD; most of them, 48/71 (65%) after 2006. The 48 CD DS+group compared with 98
CD DS-group had a significantly higher rate of other autoimmune diseases (29,2% vs 6,4%) lower
frequency of familiarity (6.3% vs 38,3%) and symptoms (25% vs 79.8%). There were no difference
between the median TGA-IgA and EMA -IgA title between the two groups at diagnosis of CD. CD DS
+ group shows slower TGA -IgA clearance compared to DS -children (p-value < 0.05) during the first
24 months after starting a gluten free diet. In almost all patients Marsh-Oberhuber 3 degree was seen
at histology (96% DS+ vs 98% DS -).
Conclusion: The CD prevalence in the cohort of this study is higher than in other previous studies.
The results may be due to a greater knowledge of CD, a greater sensitivity of serological tests and the
implementation of a screening program for CD in DS+ children. The factors that could explain the
slower anti-tTGA clearance in CD DS + group as compared with CD DS -group need further
investigation.
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G-ePwP-013
When do we not applied ESPGHAN guidelines 2012 for diagnosing coeliac disease?
Enriqueta Roman1, M Luz Cilleruelo1, Carlos Ochoa2, Felix Sánchez-Valverde3, Isabel Polanco4, Jose
Ignacio García Burriel5, Javier Eizaguirre6, Salvador García-Calatayud7, Honorio Armas8, Esther
Donat9, Rosaura Leis10, Gemma Castillejo11, Patricia Barros12, Jose Carlos Salazar13, Ruth GarcíaRomero14, Josefa Barrio15, Luis Ortigosa16, Luis Peña17, Ricardo Torres18, Mercedes Juste19, Eva
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20Universidad de Sevilla, Departamento de Lenguajes y Sistemas Informáticos, Sevilla, Spain
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2Hospital

Objectives: European Society of Gastroenterology, Hepatology and Paediatric Nutrition (ESPGHAN)
guidelines 2012 allows for coeliac disease diagnosis without biopsy when compatible symptoms,
genetic susceptibility and positive serology (anti-transglutaminase IgA 10 times above the upper limit
of normal, with positive anti- endomysium IgA). The main objectives of this study were to assess the
application of the 2012 ESPGHAN criteria in the diagnosis of coeliac disease, to describe the
differences in the clinical profile based on the compliance with these criteria and to analyze the
histological lesion of those patients in whom the biopsy was not an indispensable tool to make the
diagnosis.
Methods: multicentric, retrospective, observational, descriptive study of children under 15 years of
age diagnosed with CD between January 2012 and June 2017 included in the Spanish Registry of
Coeliac Patients (REPAC 2 ). Four groups were established according the ESPGHAN 2012 criteria for
the omission of small bowel biopsy (SBB):
· They meet ESPGHAN criteria to avoid SBB: Group 1: diagnosis conducted without SBB and Group
2: diagnosis with SBB.
· They do not meet criteria to avoid SBB: Group 3: diagnosis conducted with SBB and Group 4:
diagnosis without SBB.
Results: 4,618 patients under 15 years of age diagnosed with celiac disease in 61 centers in the
different regions were included in the registry. 52.7% of the cases were diagnosed without SBB, with a
significant increase between the first year considered (2012, 32.3%) and the last year (2017, 56.6%).
If ESPGHAN 2012 criteria are considered, 46% of cases could have been diagnosed without it (Group
1: 39.9%; Group 2: 14%). 12.8% of the cases not compliant with 2012 criteria were diagnosed without
SBB (Group 4). This group has increased significantly over the years (2012: 9.3% of the total and in
2017: 15.7%) and was more prevalent in centers where more cases were diagnosed. The biopsied
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cases (Groups 2 and 3) were older than the non- biopsied (Groups 1 and 4): median of 5.63 and 6.58
years vs. 2.5 and 3.38. In non- biopsied cases, diarrhea, bloating and weight loss were more frequent.
The presence of criteria for diagnosis without SBB is associated with more severe villous atrophy
(Marsh 3 b and 3c: 70% vs 62%, p < 0.001).
Conclusions: Incorrect application of the ESPGHAN guidelines 2012 was more prevalent in centers
with a high number of cases, younger children and patients with classic gastrointestinal symptoms.
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SH2B3 genotype, infections and coeliac disease in childhood
Ketil Størdal1,2, German Tapia3, Lars Christian Stene3
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of Oslo, Institute of Clinical Medicine, Oslo, Norway
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Objectives and Study: Single nucleotide polymorphisms (SNPs) in the SH2B3 gene on chromosome
12 have been found in genome-wide association-studies to be associated with coeliac disease. The
high prevalence of the TT variant of the rs3184504 in SH2B3 in the population has been suggested to
be explained by a protective effect for infections causing a survival benefit. We aimed to study the
association between SH2B3, coeliac disease (CD) and common childhood infections.
Methods: From the Norwegian Mother and Child cohort study (MoBa) we identified 392 cases with
CD, and 562 participants were randomly selected as controls from the cohort. In questionnaires
completed at child age 6 and 18 months, the occurrence of infections of any severity from 0-18 months
age was reported by the parents. We categorized in quartiles according to the frequency of infectious
episodes. Genotyping of cord blood samples was performed for the SNP rs3184504 on SH2B3 using
a Custom GoldenGate assay (Illumina).
Results: The T allele of rs3184504 was associated with increased risk of CD (odds ratio 1.23 per
allele, 95% CI 1.02-1.48). The odds ratio of CD for homozygous TT compared to homozygous CC was
1.50 (1.03, 2.19).
The T allele was not associated with the quartile of infection frequency during age 0-18 months (OR
0.97, 95%CI 0.80-1.17 per allele). We did not find any association of SH2B3 genotype with number of
episodes with gastroenteritis, upper or lower airways or otitis media. Severe infections (defined as
admissions to hospital) were not associated with the SH2B3 gene variants.
In models simultaneously including the genotype and frequency of infections as predictors of CD, the
association between SH2B3 genotype and CD was slightly strengthened after adjustment for infection
frequency (OR 1.25, 95% CI 1.02-1.53). The association between SH2B3 and infections remained
non-significant (OR 1.06, 95% CI 0.94-1.19). In stratified analyses by SH2B3 genotype, the
association between infections and CD risk did not differ by genotype.
Conclusion: The association of the common T variant of rs3184504 at SH2B3 with coeliac disease
was replicated. This variant was not associated with the risk of common childhood infections, and we
found no signs of interactions between genotype and infections on the risk of CD.
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In vitro inhibition and stimulation of human tissue transglutaminase and microbial
transglutaminase in the context of the pathogenesis of celiac disease
Sebastian Stricker1, Jan De Laffolie1, Silvia Rudloff1,2, Klaus-Peter Zimmer1
1Justus-Liebig-University
2Justus-Liebig-University

Giessen, General Pediatrics and Neonatology, Giessen, Germany
Giessen, Institute of Nutritional Science, Giessen, Germany

Objectives and Study: Celiac disease (CD) is a gluten-driven inflammatory disease maintained by
de- and transamidation of specific gliadin peptides via human tissue transglutaminase (TG2), the
recognized autoantigen of the disease. Besides TG2, microbial transglutaminase (mTG), an enzyme
frequently used in the production of processed foods, is able to modify the same glutamine residues
within gliadin as TG2. We could localize mTG together with gliadin within enterocytes (JPGN 68: e43,
2019). This study aimed to investigate the effects of potential regulators of the enzymatic activity of
TG2 and mTG using an in vitro assay.
Methods: TG2 and mTG were immobilized onto fibronectin-coated 96-well plates and treated with
inhibitory or stimulatory substances. Enzymatic activity was evaluated by transamidation of the
substrate 5BP (5-(biotinamido)pentylamine). Quantitation of cross-linking of 5BP was performed using
a photometric assay. Reaction was monitored by a microplate reader at 640 nm.
Results: Both enzymes showed a dose-dependent cross-linking of the substrate. Enzymatic activity of
mTG was about 3-5 times higher compared to TG2. Transamidation of 5BP by TG2 was increased by
treatment with TRX (thioredoxin 1) (138 ± 38 % (mean ± SD) of the control without TRX). This
stimulatory effect could be significantly reduced by coincubation with the TG2 inhibitor ERW1041 (87 ±
6 %, p < 0.05). Treatment of TG2 with ERp57 (endoplasmic resident protein 57) markedly reduced
cross-linking of 5BP (27 ± 2 % of the control, p < 0.001).
Conclusion: This study showed that transamidation activity of TG2 can be modified by various
substances in vitro. The inhibitory effect of ERp57 appeared to be higher than that of ERW1041. Our
future studies will aim to investigate regulatory effects of abovementioned substances on both
transglutaminases in cell culture and intestinal biopsies. New insights into control mechanisms of TG2
and mTG might reveal new preventive and therapeutic options.
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Prospective dynamics of anti-deamidated gliadin peptide antibodies and anti-transglutaminase
antibodies in young children at-risk for celiac disease: preliminary data from the multicenter
CD-GEMM cohort
Francesco Valitutti1,2, Maureen M Leonard3, Victoria Kenyon3, Monica Montuori4, Paola Roggero5,
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Objectives and Study: Recent ESPGHAN guidelines for the diagnosis of pediatric celiac disease
(CD) have reiterated the inutility of anti-deamidated gliadin peptide IgG antibodies (aDGPs) in every
clinical scenario. CD-GEMM (Celiac Disease Genomic Environmental Microbiome and Metabolomic)
is an international multicenter prospective study, which has been following-up children at-risk for CD
from birth, with the goal of characterizing multi-omics signatures of disease onset. The aim of this
appendix study on the CD-GEMM cohort was to assess over the last 6 years early antibody dynamics
of aDGPs and of subtle anti-transglutaminase IgA antibodies (anti-tTga) in the time window preceding
overt anti-tTga seroconversion.
Methods: CD-GEMM study design allows CD antibody assessment every 6 months from age 6
months to 36 months and then annually. For this appendix study, we included children (mean age:
32.2 months; age range 18-60 months) from our cohort who had at least three blood draws over three
consecutive semesters. Subsequently we divided them in four subgroups: 1) children who showed
aDGPs positivity (cut-off > 20UI/ml) prior to anti-tTga seroconversion (cut-off > 20 UI/ml); 2) children
who abruptly showed anti-tTga seroconvertion; 3) children with isolated aDGPs positivity; 4) children
with negative antibodies. Both aDGPs and anti-tTga have been centrally analyzed (INOVA
Diagnostics, San Diego, CA, USA).
Results: During current study period, 28 over 419 children showed anti-tTga seroconversion, with 23
confirmed CD cases so far. Of those 28 children, 18 (55.5%) showed aDGPs seroconversion at least 6
months before their anti-tTg seroconversion. Positivity for aDGPs held a relative risk (RR) of 4.13
(95%CI 2.18- 7.82; p < 0.05) for anti-tTga seroconversion after 6 or 12 months. As regards the sole
anti-tTga dynamics, independently from aDGP, in our subgroup of children developing CD anti-tTga
suddenly raised at high titer in 77.7%, whereas in the remaining children subtle anti-tTga movements
towards the threshold or slightly higher than the threshold were present 6 months preceding CD onset.
Conclusions: In children at-risk for CD tested prospectively, early aDGPs positivity predicts
subsequent anti-tTga positivity in more than half of the cases 6 to 12 months earlier. According to this
finding, the value of those antibodies might not be negligible, at least in this specific screening setting.
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In addition, subtle dynamics of anti-tTga seems to precede overt seroconversion only in a minority of
children developing CD.
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Prevalence of fatty pancreas and metabolic alterations on the growth and obesity Chilean
Cohort Study
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Objectives and Study: Fatty pancreas (FP) is a condition characterized by excessive lipid
accumulation within the pancreas in the absence of alcohol intake, that could lead to pancreatic and
metabolic complications. Association of FP have been described with type 2 diabetes mellitus, acute
and chronic pancreatitis and even pancreatic carcinoma. The aim of the study was to determine the
prevalence of fatty pancreas and its association with anthropometric and metabolic-related laboratory
parameters in a cohort of Chilean adolescents.
Methods: Transversal analysis of the “Growth and Obesity Chilean Cohort Study” (GOCS), a cohort
started in 2006 that includes almost 1000 children born between 2002 and 2003, followed yearly since
2006. All patients underwent anthropometric measurements, laboratory analysis and abdominal
ultrasonography by two experienced radiologists.
Results: 741 adolescents were included; 30 presented ultrasonography findings compatible with fatty
pancreas (4%). The adolescents with FP had greater BMI (29.24±6 vs 22.7±3.9, p < 0.0001), BMI z
score (2.1±1.19 vs 0.6±1.07, p< 0.0001) waist circumference (WC) (87.4±14.08 vs 74.5± 9.1, p<
0.0001), US superficial fat (34.4±18.56 vs 18.41±11.58, p< 0.0001), US deep fat (49.3±17.9 vs
36.9±11.84, p< 0.0001) and blood pressure (systolic pressure: 107.8±9.97 vs 104± 9.28, p=0.0266;
diastolic pressure: 61.35±5.81 vs 57.26± 6.09, p=0.0004), when compared with the group of
adolescents without FP.
Conclusions: FP is a relatively common condition in Chilean adolescents and is associated with a
higher BMI, BMI z score, WC, deep and superficial fat, and blood pressure levels.
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Cystic Fibrosis-associated cirrhosis with portal hypertension in Europe is strongly associated
with increased mortality, in particular, in adolescents
Frederik H Pals1, Henkjan J Verkade1, Frank A.J.A. Bodewes1
1Beatrix Children’s Hospital / University Medical Center Groningen, Paediatric
Gastroenterology/Hepatology, Groningen, Netherlands

Objectives and Study: Cystic fibrosis-related cirrhosis with portal hypertension (CFC-PH) is the most
severe hepatic phenotype of cystic fibrosis. We aimed to assess the risk that CFC-PH poses to
survival, age at death, and cause of death. We, therefore, analysed the European CF patient registry
(ECFSPR), containing demographic and clinical data, including liver involvement, of close to 60.000
CF patients.
Methods: We compared retrospective ECFSR data, referring to the period 2008-2016, on
demographics, survival, age, and cause of death of CFC-PH patients to CF patients with no reported
liver involvement (control). We performed univariate and multivariate hazards regression analysis to
assess associations between the variables and mortality.
Results: In the registry, we identified 1513 CFC-PH patients and 20.142 CF patients without any
reported liver disease, with a minimum age of 10 years. CFC-PH was an independent risk factor for
mortality in CF patients (HR 1.6; 95% CI: 1.3-1.9; p< .01). This increased risk was highest in the age
group 10-15 years (HR: 2.2; p< .01). CFC-PH patients had 4.5 years lower median age at death
compared to the control group with no liver involvement (24.9 SE 0.67 years vs. 29.4 SE 0.29 years,
respectively; P< .01). Risk factors for mortality in the CFC-PH group were similar to the control group
and included severely impaired pulmonary function (FEV1< 50%), underweight, and daily insulin
treatment. A hepatic cause of death was only reported in 10% of CFC-PH patients, whereas
pulmonary causes were considered causal in 64%.
Conclusion: On average, CFC-PH patients have an almost 5 years lower age at death and
significantly increase mortality risk, especially in the adolescent age group. However, risk factors for
mortality are similar to those in CF patients without any reported liver involvement. The early mortality
of CFC-PH patients necessitates increased vigilance of care and the need to consider liver
transplantation in particular if combined with poor lung function, malnutrition, and insulin use.
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Predictors of high disease burden in children with acute recurrent or chronic pancreatitis*
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Objectives and Study: Pediatric acute recurrent (ARP) and chronic pancreatitis (CP) are associated
with substantial disease burden including emergency room (ER) visits, hospitalizations and missed
school days, leading to reduced health-related quality of life. The factors that predict high disease
burden in children with ARP or CP remain undefined. In this study, we intend to describe the
predictors of high disease burden in children with ARP or CP.
Methods: Data were obtained from the INternational Study group of Pediatric Pancreatitis: In search
for a cuRE-2 (INSPPIRE-2) study, a multi-center prospective cohort study to collect longitudinal data
on children with ARP or CP. Disease burden was defined as ER visits, hospitalizations and missed
school days. Fisher's exact test was used for categorical variables and Wilcoxon rank-sum test for
ordinal variables. Multivariable logistic regression, combined with a forward-stepwise model selection
strategy, was used to evaluate the association between outcomes and predictor variables.
Results: Of 437 children, 294 had ARP (67%) and 143 (33%) had CP. Over 12 months, the median
number of ER visits was 2 (with 10% and 90% percentile of (1, 6)) and hospitalizations 2 (0, 5). Over 1
month, the median number of school days missed was 1 (0, 13). For additional analyses, these groups
were divided into pairs: ER visits (< 2 n=185; 3-16 n=117), hospitalizations (< 2 n=191; 3-14 n=99),
and days of school missed (0 n=154; 1-31 n=176). Children with the highest disease burden tended to
be female or with CP diagnosis, have more frequent and severe abdominal pain, exocrine pancreatic
insufficiency (EPI), diabetes mellitus (DM) and imaging findings consistent with CP (p< 0.01). No
significant differences were found in race, ethnicity, genetic, toxic metabolic, autoimmune or anatomic
risk factors between the groups. In multivariable models that contained sex and ARP vs. CP, having
>2ER visits was significantly associated with the number of acute pancreatitis attacks (p< 0.001), pain
impact score (p=0.003), opioid use (p=0.01), episodic abdominal pain (p=0.03) and EPI (p=0.01); >2
hospitalizations was associated with presence of ARP (p=0.008), number of acute pancreatitis attacks
(p< 0.001), abdominal pain frequency (p=0.005) and BMI (p=0.02); 1 or more days of school missed
was linked to abdominal pain frequency (p=0.005), pain impact score (p< 0.001), and exposure to
cigarette smoking (p=0.005).
Conclusions: More frequent and severe abdominal pain, EPI, DM and CP appear to influence
disease burden. The number of pancreatitis and pain episodes impact ER visits, hospitalizations, and
days of school missed. Future interventions need to focus on addressing the abdominal pain and
reducing the number of recurrent attacks of acute pancreatitis.
* from the INSPPIRE and Study of Chronic Pancreatitis, Diabetes and Pancreatic Cancer (CPDPC)
Disclosure of Interest: AU: Associate Editor of Pancreatology Journal
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Recurrent pancreatitis increases risk of inflammatory bowel disease in U.S. Children: Early
warning sign or contributory risk factor?
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Objectives and Study: Pancreatitis occurs more frequently in individuals with inflammatory bowel
disease (IBD). We have previously shown that the largest portion of pancreatitis in IBD occurs at the
time of IBD diagnosis and subsequently thereafter. In the current study we examined the prevalence of
pancreatitis prior to IBD diagnosis in children in the United States and coupled this data with a
pancreatitis mouse model to study whether pancreatitis might be an early indication of IBD and/or a
contributory risk factor in developing IBD.
Methods: The Truven Marketscan Commercial Claims and Encounters database from 2007-2015 for
outpatient, inpatient, and pharmaceutical claims was queried for ICD 9/10 codes for acute pancreatitis
(AP), chronic pancreatitis (CP), Crohn's Disease, or Ulcerative Colitis. AP was defined as having a
single episode of pancreatitis, CP as >1 episode of pancreatitis (i.e. ARP+CP). The database contains
240 million privately insured children and adults from all 50 states. Only individuals in the database for
³24 continuous months were used. Odds ratios (OR) and multivariable logistical regressions were
used to examine potential predictors of developing IBD after pancreatitis. All predictors and potential
interactions, between age and gender, were determined using the likelihood ratio test. Significance
was assessed at α=0.05. To examine the effect of CP on the intestine, intestinal tissue from cereleininduced CP and saline-injected controls were harvested after 4 weeks and analyzed via
immunohistochemistry and qPCR.
Results: Within the database there were 10,103 children with AP and 1,864 children with CP. 6.0% of
children with AP later developed IBD, whereas 8.5% of those with CP developed IBD. Over 50% of
IBD diagnoses occurred within 1 year of pancreatitis, with >90% occurring within 3-4 years. Children
6-18 years-old with pancreatitis had an OR of 2.21 of developing IBD compared to adults 41-60 yearsold (OR 1.27 vs. 19-40 years-old). Children with CP were more likely to develop IBD compared to AP
(OR 1.58), and this risk was independent of the number of hospitalizations for pancreatitis (absolute or
per year). In the cerulein-induced CP mouse model, there was increased T-cell and macrophage
infiltration into the intestinal lamina propria. We also observed a 2-fold decrease in expression of zonaoccludens tight junction mRNA in CP mice compared to control mice.
Conclusion: Recurrent episodes of pancreatitis increases an individual's risk for being diagnosed with
IBD, a phenomenon that appears to be more prevalent in children than adults in the United States.
Given these statistics, pancreatitis may be a precursor for a subset of children that will go on to
develop IBD. Increased consideration of screening children with recurrent pancreatitis for IBD may be
warranted. The preliminary data from our translational mouse studies suggest that recurrent
pancreatitis may cause intestinal immune cell proliferation and down-regulation of tight-junction
proteins, both of which may be contributors to the development of IBD. Ongoing animal studies will
help elucidate whether recurrent pancreatitis may be a warning sign and/or a contributory risk in
developing IBD.
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Needle knife in pediatric endoscopy: removing difficult foreign bodies
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Objectives and Study: Foreign body (FB) ingestion is a relatively common in children. Retention of
oesophageal FB for more than 0ne to two weeks is regarded as chronic. Causes of delayed diagnosis
include very young unattended children, anatomic abnormalities such as oesophageal strictures,
neurological disability and the presence of radiolucent objects. Most of the patients present primarily
with respiratory complaints such as cough, stridor and wheezing. Endoscopic removal is successful in
70% of cases. Deep impacted foreign body requires surgical removal using thoracotomy or
transcervical approach. Significant complications may occur, and prolonged hospitalization is required.
The use of needle knife (an electrocautery device), which is used in adult endoscopy to dissect
submucosal lesions, precut sphincterotomy and other use, is not reported in children.
Case 1: 10 year old girl presented at the age of 8 years with three years history of cough which was
treated with bronchodilators. X-ray was done only after three years which revealed FB in the upper
oesophagus. Attempts to remove it using rigid scope by ENT surgeon were not successful. She was
referred to our hospital. Chest CT-scan showed FB in the upper oesophagus which was impeded in
the oesophageal wall and surrounded by new tissue. Conventional removal using rigid and flexible
scope failed again as the object was impeded within new surrounding tissue. Thoracotomy was
discussed as an option. However, we decided to try a novel way before proceeding to thoracotomy.
Needle Knife (from Boston Scientific™) was used to dissect granulation tissue surrounding the FB.
ERBE™ cut one setting was used. It was then removed with a grasper and turned out to be a 0.5 cm
disc battery. The scope was advanced smoothly with no complications. She was discharged home
after two days. One year later, she complained of recurrence of dysphagia and cough. Contrast study
followed by gastroscopy revealed the presence of upper oesophageal 2 cm vertical septum dividing
the oesophagus into two tunnels. We were not able to pass the scope through any tunnel. Again, we
used the needle knife to divide the oesophageal septum. It was performed smoothly, and the patient
did not have dysphagia or cough after six months of follow up.
Case 2: Four years old boy ingested two magnets and presented after two weeks. abdominal x-ray
and CT scan suggested that they are in the stomach. They were not found during
gastroduodenoscopy. Laparoscopy was performed and they were not in the abdominal cavity. They
were imbedded in the gastric wall. to avoid gastric leakage due to gastrostomy, we chose to use
needle knife to cut the mucosa and they were removed. three clips were applied. He was discharged
second day.
Conclusion: To the best of our knowledge, this is the first report of cutting chronic fibrotic bands or
granulation tissue surrounding chronic FB with needle knife and subsequent division of oesophageal
septum using the same needle knife technique. Two surgeries were avoided in this child by using
needle knife to cut granulation tissue surrounding chronic FB in the oesophagus and subsequent
division of oesophageal septum.
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Laparoscopic gastrostomy placement in children, what benefits will endoscopy add?
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Objectives and Study: Traditionally, gastrostomies in children are inserted using endoscopic and
laparoscopic techniques. A new technique that utilizes both endoscopy and laparoscopy;
Laparoscopic-Assisted Percutaneous Endoscopic Gastrostomy (LAPEG) has been used in children
when endoscopic gastrostomy can't be performed. We introduced LAPEG in our centre to improve
outcomes and increase safety in our complex paediatric population. We aim to present the first study
comparing Laparoscopic Gastrostomy (LAG) verses LAPEG in children.
Method: This study was approved by the Ethical Review Board for Research in our institution. is a
retrospective cohort study conducted in a tertiary pediatric center. All children under 18 years
undergoing LAPEG and LAG from January 2011- December 2019 were included. Data including
patient demographics, patient related risk factors, procedure complications, length of procedure and
length of hospital stay was collected. Statistical analyses were performed using Mann-Whitney U test
and the Fisher's exact test (SPSS® version 22.0).
Results: 186 patients were studied (LAG = 107, LAPEG= 89), the minimum follow up time was 1 year.
Mean age and weight were similar in both groups. Mean age for LAG was 2.7 years (range: 1 day -16
years) and for LAPEG was 2.5 years (range: 3 months -14 years). Mean weight was 10kg (range:
0.55-48.4) and 10.6 kg (range: 2.8-33.9) in the LAG group and the LAPEG group respectively.
The two groups had similar patient comorbidities; Mean American Society of Anesthesiology score
was 3 for LAG and LAPEG, previous abdominal surgery was 36% and 33% respectively, cardiac
disease was seen in 20% and 21% patients respectively, and 42% of the LAG patients and 33.7% of
the LAPEG patients were in Pediatric Intensive Care Unit at the time of the procedure. .
58.8% (63/107) of the LAG and 61.8% (55/89) of the LAPEG insertions were performed as elective
procedure while the remaining were inpatients with prolonged hospital stay. There was no statistical
significance between the two groups regarding success of the procedure, conversion rate, early tube
dislodgement (< 6 weeks) , adjacent bowel injury, peritoneal leak, adjacent bowel injury, need for reoperation under general anesthesia after gastrostomy placement, and wound infection (< 4 weeks).
There was no gastrostomy-related mortality in the study.
The mean duration of procedure was 38.5 minutes (18-66) for LAG and 29.6 minutes (21-68) for
LAPEG (p=0.002). When the elective cases were reviewed separately, the mean length of stay
following LAG was 5.0 days (n=57, range 2-20 days) and was 2.6 days longer than the mean length of
stay of elective LAPEG 2.4 days (n=55, range 2-16 days), (p value < 0.001). Thus, there was a
significant difference in duration of procedure and length of hospital stay between the two groups.
Conclusion: Both LAG and LAPEG appear to offer a high safety profile in children with multiple comorbidities and have similar complication rates. However, the collaboration between the pediatric
surgeon and pediatric gastroenterologist in LAPEG allows for a shorter procedure and reduced
hospital stay by 2.6 days. Therefore, we feel that LAPEG may offer a reduced overall cost and needs
to be considered for complicated patients when conventional PEG is high risk or contraindicated.
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Single Tertiary Care Children's Hospital
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Objectives and Study: Children frequently ingest foreign bodies. Of the more than 100,000 cases of
foreign body ingestions (FBIs) reported annually in the United States, 80 percent occur in children.
Recent trends indicate increasing frequency, morbidity, and mortality from FBIs, partially due to the
increased availability of high-risk items, like high-powered magnets and lithium button batteries. The
coronavirus disease 2019 (COVID) pandemic and resultant stay-at-home orders have altered
caregivers' responsibilities and children's daily environments. We aimed to compare the epidemiology
and morbidity of FBIs at our institution during the COVID pandemic with those from the prior year.
Methods: We performed a retrospective analysis utilizing data from the electronic health record for
children < 18 years of age cared for at our tertiary care children's hospital in the United States (US) for
FBI between March and July 2019 (pre-COVID) and between March and July 2020 (COVID). Cases
were identified via a search of all diagnoses of foreign bodies (FBs) in the alimentary tract from
emergency department visits, inpatient admissions, and outpatient endoscopies. All charts were
reviewed to determine the types of FBs ingested and the patients' clinical courses.
Results: There were a total of 72 encounters for FBIs during the time periods examined. One patient
ingested two types of FBs; these were counted as two separate ingestions (Figure 1). Thirty ingestions
occurred in the pre-COVID cohort, 43 in the COVID cohort. The median age at presentation was
similar between the two groups [pre-COVID: 63.8 months (28.6-128.5) and COVID: 62.6 months
(46.2-105.4)]. Overall, boys more frequently ingested FB (63%; p=0.025). Coins accounted for the
majority of FBIs in both cohorts: 53.3% and 39.5% of the pre-COVID-19 and COVID-19 cohorts,
respectively. The location of the ingested FB on initial radiographic image differed significantly
between the two groups (p< 0.001), with oesophageal FBs being more common in pre-COVID patients
when compared to patients in the COVID cohort (p< 0.01). Endoscopy was less frequently performed
in the COVID cohort (53.5%) compared to the pre-COVID cohort (70%; OR: 0.49; 95%CI: 0.16-1.45).
Conclusion: The frequency of FBIs was greater in the COVID cohort when compared to the preCOVID cohort. Similar types of FBs were ingested in each. That fewer endoscopies were performed
during COVID may be due to the advantages of conservative management relative to endoscopic
removal during the pandemic. Patients in the COVID cohort more frequently had FBs located beyond
the oesophagus - indicative of later presentation and a lesser need for urgent endoscopic removal.
The overall number of FBIs in our study may be underrepresented during the COVID era due to a US
trend of less frequent emergency department visits during those months. However, the at least stable
frequency of ingestions noted in this study underscores the need for more research to determine how
best to prevent these injuries.
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Factors influencing the success of ERCP in children
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Objectives and Study: Endoscopic retrograde cholangiopancreatography (ERCP) is a preferred
technique for therapeutic interventions in the pancreatobiliary system in adults. The indications for
ERCP in children are significantly less frequent and also difficulty level of technique is regarded to be
higher in pediatric patients. Therefore ERCP still is not routine method in pancreatobiliary disorders in
children and factors influencing the success of ERCP are not fully understood. The aim of the study
was to assess factors influencing the success of ERCP in children. Success (according to guidelines
from the Polish Society of Gastroenterology and the Association of Polish Surgeons) is defined as
cannulation of selected (biliary or pancreatic) tract during examination.
Methods: We analyzed 305 procedures of ERCP (146 - biliary, 159 - pancreatic) performed in 153
patients. The following factors were analyzed according to ERCP successful or not: age, body weight,
indications, type of ERCP (biliary or pancreatic), which procedure in particular patient. Study group:
Age [years] 13;1;18;10;16 [median;min;max;q1;q3], body weight [kg] 44;8;100;26;60. The most
frequent indications were: chronic pancreatitis (149), cholelithiasis (59), LTx (27), PSC (20). The
number of ERCP varied between 1 and 6 in particular patients. Statistical analysis included: t-tests;
chi2 tests, Kruskall-Wallis test and establishing density of probability of ERCP success.
Results: The overall success of ERCP was achieved in 89,5% procedures. The significant difference
was found for varies: age and which procedure in particular patient. Patients younger and with first
ERCP had the biggest risk for unsuccessful procedure. The established density of probability of ERCP
success showed that patients younger than 5y and/or lighter than 20 kg had greater risk for
unsuccessful ERCP.
Conclusion: The risk of unsuccessful ERCP is bigger in patients younger than 5y and/or lighter than
20 kg. Therefore qualification for ERCP should be very careful in them, especially if it is their first
procedure.
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Objectives and Study: Endoscopic balloon dilatation (EBD) is an effective management strategy in
stricturing Crohn's disease (CD). While adult studies showed a high success rate of improved
symptoms and avoiding surgical intervention, very little has been published in children. We thus
present a multi-center retrospective cohort study of EBD in pediatric CD from 9 centers affiliated with
the Pediatric IBD Porto group of ESPGHAN.
Methods: Demographics, imaging, serological data, clinical indices (including the newly-developed
modified CD obstructive score (mCDOS)), post-EBD complications and need for surgical intervention
were recorded on electronic case report forms.
Results: Thirty-nine balloon dilatations were performed on 34 children (20 (59%) male, mean age
14.3±3.4 years, median disease duration 3.5 years (IQR 1.1-5.8)). Successful avoidance of surgical
intervention was recorded in 26 (76%) children, during a median follow-up period of 24 weeks (IQR 824). There was an increase in number of patients in clinical remission (wPCDAI< 12.5) following EBD
from 20% pre-dilation to 36% (ns), 53% (p=0.017) and 57% (p=0.015) at weeks 2, 8 and 24,
respectively. There was a trend to reduced median mCDOS, from 5 (IQR 0-15) at baseline to 5 (06.25) (ns), 5 (0-5) (p=0.04), and 0 (0-7.5) (ns), respectively.
The stricture was primary in 31 (79%) children (17 in the ileocecal valve (ICV) region, 3 in the terminal
ileum, 9 in the colon and 1 in the duodenum), 7 of whom had multiple strictures. Eight (21%) children
had an anastomotic stricture. Median stricture length was 3cm (IQR 2-4.7), bowel wall thickness 7mm
(IQR 5-8) and median pre-stenotic dilatation of 4.5cm (IQR 4-5).
Median maximal dilatation diameter was 15mm (IQR 12-18) with successful passage of the
colonoscope in 26/39 (67%). There were 3 (8%) post-dilatation complications including one bleed
following rectal dilatation (with spontaneous resolution) and 2 perforations (1 duodenal perforation
managed conservatively and 1 ICV perforation requiring surgical resection).
Conclusion: EBD is an effective and safe technique in pediatric stricturing CD with over 75% avoiding
surgery by one year and 8% complications. Further data are required to better identify optimal stricture
features and dilatation diameter in children.
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patients undergoing endoscopy, a randomized controlled trial
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Objectives and Study: The aim of this study is to evaluate the effectiveness of an animated video to
prepare paediatric patients and their families for upper and lower endoscopy. We hypothesized that
video exposure would decrease pre-procedure anxiety, increase comprehension about the procedure,
and improve colonoscopy preparation quality.
Methods: An animated cartoon depicting a boy describing upper and lower endoscopy and bowel
clean out instructions was developed by CI: designs Inc. with a script provided by Drs. Diana Lerner
and Bernadette Vitola. The video was approved by the NASPGHAN endoscopy committee. Parents
and children at least 8 years of age undergoing first-time, diagnostic upper or lower endoscopy under
general anesthesia who were English-speaking were recruited at a large, tertiary referral paediatric
hospital and randomized to standard consent process (N= 96) or standard consent plus video
(N=100).
At the time of enrollment, parents completed the State-Trait Anxiety Inventory (STAI) State and Trait
forms to assess anxiety, the Rapid Estimate of Adult Literacy in Medicine short form to determine
health literacy, and a knowledge comprehension questionnaire (Consent-20) to assess procedural
knowledge. Children completed the STAI only. At the time of the procedure, parents completed the
STAI Trait form, the Consent-20, and a satisfaction survey (Modified Group Health Association of
America). Children completed the STAI Trait form and pain score. The quality of the colonoscopy prep
was evaluated using the Ottawa scale by the endoscopist performing the procedure who was blinded
to the group enrollment of the subject.
Results: Parents in the video group had improved immediate (114.5 vs 110, p = 0.004) and delayed
(113.5 vs 110, p = 0.019) procedural comprehension compared with the standard consent group
(Table 1). Although there was no statistically significant difference between the groups in anxiety at
either the time of enrollment or the time of the procedure, when assessing the difference in anxiety
between the two time points, the parents in the video group had a significantly smaller increase in
anxiety at the time of the procedure (0.5 vs 2, p = 0.036, Table 1). The Ottawa score was significantly
lower in the video group indicating a better clean out (3 vs 5, p = 0.004, Table 1). There was no
difference between the groups of parents regarding marital status, gender, type of insurance, or health
literacy score. There were more parents aged 40-49 and fewer parents aged 50-59 in the video group
(p=0.022).
Conclusion: Video animation education led to improved immediate and delayed procedural
comprehension in parents and improved colonoscopy preparation in children. Anxiety increased from
clinic to procedure time in parents without video education. There was no difference in anxiety in
children, parent satisfaction, or pain scores between the groups (data not shown). Use of simple video
education tools should be considered to improve procedural knowledge, improve cleanouts, & prevent
increased anxiety in parents.
Video

Video

N

N (%) or median
N
(IQR)

N (%) or median
P-value
(IQR)

Time 1 Anxiety

74

33.0 (24.8-39.3) 77

30.0 (24.0-39.0) 0.56

Time 2 State
Anxiety

74

32.0 (26.8-39.0) 77

33.0 (28.5-41.5) 0.27
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No Video

No Video
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Difference T1/T2
74
State

0.5 (-5.5-4.0)

77

2.0 (-3.5-9.0)

Time 1 Trait
Anxiety

31.0 (25-39.5)

77

32.0 (26.5-41.0) 0.39

Time 1 74
Comprehension

114.5 (106.8121.0)

77

110.0 (93.0117.0)

0.004

Time 2 74
Comprehension

113.5 (106.0119.0)

77

110.0 (91.0116.0)

0.019

REALM-SF
Score (literacy)

74

7.0 (7.0-7.0)

74

7.0 (7.0-7.0)

0.62

Ottawa score

26

3.0 (1.0-4.0)

25

5.0 (3.0-7.5)

0.004

74

0.036

[Summary Data for Parents with Time 1 and Time 2 Complete Data]
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monitoring program of quality indicators on behalf of the Italian Society of Paediatric
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Objectives and study: Mobile health technology (mHealth), including applications (apps) running on
smart devices, is becoming increasingly popular and can profoundly impact health care. One of the
main applications might be quality programs in medical procedures. Currently, there has been no
formal assessment on quality and safety indicators for gastrointestinal procedures in children, mainly
because it is often time-consuming for operators. We aimed to determine the quality of pediatric upper
gastrointestinal endoscopy (UGIE) in Italy by using mHealth as a new and innovative way to collect
data in a national registry.
Methods: We conducted a prospective data collection by using a mobile app (ENDO-PEDÒ),
developed by the Endoscopy Special Group of Interest of SIGENP in 2018 to examine key quality
indicators. All pediatric endoscopy centers from SIGENP were asked to participate by including all
procedures performed between May 1st, 2019 and November 30th, 2020. Collected data included:
demographics, procedural information (date and type, indication, and therapeutic exams), pre-, intra-,
and post-procedural indicators, patients' satisfaction questionnaire.
Results: A total of 2289 procedures were collected from 21 centres of paediatric endoscopy in Italy
during the study period. Of them, 1729 (74%) were UGIE. The median age of patients was 9 years
(IQR: 4-13). Procedure were performed by paediatrics endoscopists in 67% of cases, paediatric
surgeons in 29% and adult gastroenterologists in 4%. The most frequent indication of UGIE was
coeliac disease screening (22.4 %). Operative UGEI were performed in 8%.
The pre-procedural quality indicators showed: a waiting time for procedure of < 30 days in 41%, a time
for explanation of procedure less than 5 minutes in 43%, while informed consent was signed 99%.
As intraprocedural quality indicators: deep sedation was used in 54% of UGEI and general
anaesthesia in 21%, median successful procedure time was 10 minutes (IQR: 5-10), intraprocedural
complications occurred in 28 procedures (1.6 %). Macroscopic result was communicated to caregivers
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in 96%. Biopsy were taken in 71% of procedures: from the duodenum in 62%, from the bulb in 32%,
from the gastric antrum in 42%, from the gastric fundus in 12%, from the distal oesophagus in 41%,
from the mid oesophagus in 16% and from upper oesophagus in 20%.
As post-procedural quality indicators: a complete report with final diagnosis was produced in 98%, late
complications (from 12 hours to 14 days) occurred in 20 children (1%). The communication of biopsy
results was effectively realized in 82%. Communication timing was superior 15 days for 25% of
patients.
Conclusions: This large national monitoring program of paediatric UGEI indicated a specific area of
improvements in paediatric endoscopy. Shortening waiting time, increasing time of procedures'
explanation and biopsy communication and timing should be implemented as main initiative to improve
quality. Intra-procedural and post-procedural complications seem to occur rarely in this cohort of
children indicating an adequate safety of procedures.
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A twenty years experience of an Italian pediatric tertiary center on eosinophilic esophagitis:
The (un)expected way from childhood to adulthood
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Background and aim: Eosinophilic esophagitis (EoE) is a chronic disease, evolving from childhood to
adulthood. The long term history is not well known, as EoE has been studied in the last two decades.
Follow up of adult population is limited, due to paucity of adult centers specialized in eosinophilic
diseases.
The chronic eosinophilic inflammation may progress into fibrous remodeling of the esophageal wall,
with possible development of strictures. One of the major risk factors is the duration of untreated
disease. Nonetheless, some patients may present directly with esophageal stricture at diagnosis,
despite the short disease history.
This study aims to describe a follow up during adulthood of patients with pediatric onset EoE.
Methods: A cohort of 125 patients with pediatric onset EoE has been in follow up at the Bambino
Gesù Children's Hospital of Rome since 1998. Among them, 56 have now reached adulthood (age
>18 y). A retrospective analysis was performed on these patients, focusing on disease course,
compliance to therapy and actual ongoing treatment.
Results: Fifty-six adult patients were included in the analysis, M/F 41/56, median age at diagnosis 13
y (range 3 - 17 years), median age of follow up 5.9 y (range 1- 20 years).
Twenty-seven patients (48%) are still in regular follow up at our center, and underwent endoscopy
within the last 3 years. Among them, 14 are in histologic remission.
Seven out of 27 patients (25%) had a history of esophageal stricture already at diagnosis. Two of them
developed recurrent stricture, while out of therapy.
About compliance to treatments, six out of 27 patients declared incomplete adherence.
Actual therapy consists in: proton pump inhibitors (7/27), topical steroids (2/27), elimination diet
(13/27), and combined treatment with diet and drugs (5/27).
Conclusions: Nearly half of our adult patients with pediatric onset EoE is still in follow up at our
pediatric center, underlying the lack of a transition program.
Our data confirm that disease course is variable, and endoscopic remission is not always reached,
often depending on compliance to therapy. Treatments protocols are extended from childhood to
adulthood.
The 25% of patients showed esophageal stricture. Interestingly, it was already present at diagnosis in
all of them. Recurrence occurred only in 2 patients with poor compliance to treatment. None of the
other 75% of patients developed this complication. This data may suggest the existence of a
“stricturing” phenotype, and confirm that non-adherence to treatment is a risk factor for recurrent
stricture in predisposed patients.
Further studies on patients with EoE with pediatric onset EoE are needed to fully understand the long
term history. A transition program from child care to adult care is mandatory.
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TSLP / WDR36 genetic variant rs79881201 associates with response to PPI therapy for
eosinophilic oesophagitis in paediatric patients
Edward Mougey1, Wendy Caba-Piloto2, Carolina Gutiérrez-Junquera3, Sonia Fernández-Fernández4,
Maria Cilleruelo3, Ana Rayo4, Belén Borrell4, Enriqueta Román3, Carmen González-Lois5, Montserrat
Chao6, Hadeel Haddad7,8, James Franciosi7,8
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Objectives and Study: PPIs are an effective treatment for paediatric eosinophilic oesophagitis (EoE),
however individual response rates can be highly variable. Although we have previously identified
STAT6 and CYP2C19 variants that associate with PPIREE, we can neither fully predict how an
individual will respond to PPI therapy for EoE, nor how to adjust an individual's therapy to improve
their odds of responding. Our goal is to develop a precision medicine algorithm for EoE. We
hypothesize that genetic variants in the TSLP/WDR36 locus will help to predict patients who will
respond poorly to PPI therapy for EoE.
Methods: Three endoscopies with oesophageal biopsies were performed in a prospective cohort of
children who: 1.) presented with ≥ 15 peak eosinophils per high power microscope field (eos/hpf; 0.24
mm2) (baseline); 2.) Completed 8-weeks of twice daily 1 mg/kg esomeprazole therapy (high-dose PPI
therapy, initial therapy); and 3.) Completed one year of once daily 1 mg/kg esomeprazole maintenance
therapy (low-dose PPI maintenance therapy, long term follow-up). Genomic DNA was prepared from
microtome sections of formalin-fixed paraffin-embedded tissue and genotyping was by TaqMan. We
examined 3 SNPs in the TSLP/WDR36 locus (rs3806933, [T], minor allele frequency (MAF) = 0.34;
rs79881201, [T], MAF = 0.42; rs1438673, [T], MAF = 0.44). Primary outcome was peak eos/hpf and
response to PPI therapy was defined as < 15 peak eos/hpf. Secondary outcomes of EREFs and
symptoms were also captured.
Results: Among 109 EoE patients who received high-dose PPI therapy for 8-weeks, 74 (68%) were
responders, and 35 (32%) were non-responders. Following completion of the initial 8-weeks of highdose therapy, 73 responders were stepped down to low-dose PPI therapy for 1 year. At the end of the
year, 49 (67%) remained in remission, and 24 (33%) relapsed to EoE. Binary logistic regression (BLR)
found that carriers of TSLP/WDR36 rs79881201 were 4.5 fold more likely to fail to respond to 8-weeks
of high-dose PPI therapy relative to non-carriers (odds ratio (OR)[95%CI] = 4.5[1.4,15], p-valuecor =
0.041), corresponding to an increase in post-PPI peak eos/hpf of 2.3 fold relative to non-carriers
(negative binomial regression (NBR) rate ratio (RR)[95%CI] = 2.3[1.1,4.8], p-value = 0.028; post-PPI
peak eos/hpf median[95%CI] in carriers = 10[5,24], non-carriers = 5[0,12]). While the pre-PPI EREF
score was not associated with rs79881201, the EREF score post-PPI was strongly associated with
carriage of rs79881201 (post-PPI EREFS median[95%CI] carriers = 3[2,3], non-carriers = 2[1,2], pvalue = 0.006), driven primarily by increased exudates (p-value = 0.032) and furrows (p-value =
0.003). In patients who completed 1 year of low-dose maintenance therapy, a similar trend was found
for increased risk of relapse in carriers of rs79881201 (OR[95%CI] = 3.1[0.9-10], p-value = 0.073).
Conclusion: EoE patients who carry TSLP/WDR36 rs79881201 are at increased risk of failing to
respond to both an initial 8-weeks of high-dose PPI therapy and a subsequent year of low-dose PPI
maintenance therapy. A large, international cohort of paediatric EoE patients, treated with PPI therapy,
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is needed to establish pharmacogenetic / pharmacogenomic variants that are informative for training
precision medicine algorithms for EoE.
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An audit of corticosteroid dosing in children with eosinophilic oesophagitis treated with
swallowed corticosteroids
Geoffrey Withers1,2, Looi Ee1
1Queensland
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of Queensland, Gastroenterology, St Lucia, Australia

Objectives and Study: - Swallowed topical corticosteroids (CS) such as fluticasone and budesonide
are effective and commonly used in the treatment of children with Eosinophilic Oesophagitis (EoE).
Guidelines for use of topical CS and when to screen for adrenal suppression (AS) have been
published in the asthma literature. Recent literature has highlighted the risk of AS with the use of CS in
the treatment of EoE in children even though screening for AS is not commonly performed in children.
This study aims to assess the rate of excessive CS dosing in children with EoE treated with topical
CS.
Methods: All children attending the EoE clinic at Queensland Children's Hospital were eligible for
inclusion in this study. All treatments including dietary exclusion therapy, proton pump inhibitors or
swallowed CS for the treatment of EoE were recorded. Total swallowed CS dose with fluticasone
inhaler or budesonide slurry was recorded, and the dose adjusted for body surface area (BSA). BSA
was calculated using the Mosteller method. Additional topical CS used to treat other conditions
including asthma and allergic rhinitis were added to the total CS dose. Children with doses of
budesonide greater than 848mcg/m 2 or fluticasone 424mcg/m 2 were assessed by low dose
adrenocorticotropin stimulation test (LDST) at the time of gastroscopy, or by short synacthen test.
Children with low LDST test results (< 500 nmol/L serum cortisol at 20 minutes) were considered to
have an inadequate adrenal response and were referred for further assessment of adrenal function by
short synacthen test.
Results: 133 patients attended the Eosinophilic Oesophagitis clinic between 1 st January, 2020 and 1st
December2020. 92/133 (69%) were treated with swallowed CS, 35 treated with budesonide, 53
fluticasone, 3 a combination of budesonide and fluticasone and 1 a patient on another steroid. 24/92
patients (26%) were taking doses of corticosteroids above the recommended level. This was most
likely in those on budesonide only (16/35), and combination steroids (1/3), although a significant
number on fluticasone only (8/53) also exceeded maximum recommended CS dosing.
Of the 24 patients with corticosteroid doses above recommended levels for BSA, five have been
assessed for AS to date. Three patients have been assessed by LDST and all had cortisol levels <
500 nmol/L at 20 minutes. Two patients have had short synacthen tests with 1 of 2 having cortisol
levels < 500 nmol/L at 60 minutes (inadequate cortisol response).
Conclusion: Many children with EoE, more than a quarter in this study, are at risk of adrenal
suppression because their topical CS treatment exceeds maximal recommended dosing. Screening
for AS by LDST at the time of gastroscopy needs to further assessed as a screening method for AS in
children.
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Application of telecommunication medicine in children with chronic constipation: A single
tertiary center experience
Laila Alkhouli1, Mohamed Miqdady1, Amer Azaz1, Rana Ahmad1, David Rawat1
1Sheikh

Khalifa Medical City, Pediatric Gastroenterology, Abudhabi, United Arab Emirates

Objectives and Study: There is increasing interest in the use of telemedicine as an alternative means
of healthcare delivery. With the recent unprecedented CoVID-19 pandemic almost every healthcare
provider had to resort to telecommunication for consultation. This may be applicable especially to
patients with chronic constipation who are stable follow up patients who mainly need review or titrating
of medications depending on bowel habits reported. Chronic constipation accounts for up to 25-30% of
referrals to our tertiary pediatric GI service and after initial assessment all patients need long term
follow up for at least 3 months (many need much longer follow up). There is currently very little
published data on telecommunication as an alternate modality of follow up consultation. This study
may impact on future practice and further support telecommunication particularly as healthcare costs
and patient expectations increase the need to find alternative modes of healthcare delivery.
Methods: All patient's referred to our Tertiary Pediatric Gastroenterology department with an
established diagnosis of chronic constipation after initial work-up and on established maintenance
therapy will be considered for recruitment into the study. The patients will be consecutively recruited
prospectively over a study period of 3 months. A simple questionnaire (English and Arabic) was
formatted covering the patient experience and patient satisfaction. It is designed as a clear research
process to answer the research question. The template of the questionnaire was created using
formatted design from an online survey provider QuestionPro FZE. The questions will be deployed and
analyzed anonymously by QuestionPro analytics. Privacy and data security with QuestionPro assured.
Parents/Patients were sent the link and invited to complete the questionnaire after the
telecommunication encounter.
Results: Self-administered questionnaire made up of 3 main questions with the second question
having 8 sub-questions was sent to 150 participants, 148 completed the survey. Only fully completed
surveys were analyzed. Then data were anonymously auto-analyzed by QuestionPro analytics.
The first question measured how much the parents are satisfied with having a telecommunication
consultation. Results showed that 67% were very satisfied, 25% satisfied and 2% were very
unsatisfied.
The second question assessed parents/patients response regarding the process of telecommunication
including timing and content of consultation, interaction with the doctor, convenience of not attending
the hospital, process of medications prescription and laboratory testing, clarity of consultation and
ability to ask questions. Majority of parents were very satisfied regarding each component of
teleconsultation process
Very dissatisfied Not satisfied

Neutral

Satisfied

Very satisfied

Timing of
consultation

-

6%

8%

23%

63%

Content of
consultation

2%

5%

6%

22%

65%

Interaction with
the doctor

3%

7%

18%

27%

45%

Convenience of
not attending
the hospital

2%

8%

20%

70%

Process of
prescriptions,
collection of

-

7%

20%

73%

-
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medications and
medications refill
Process of
laboratory
testing

-

3%

4%

18%

75%

Clarity of
consultation

-

4%

11%

20%

65%

Ability to ask
questions

-

3%

10%

19%

68%

[Parents/patients responses regarding telecommunication process]
The last question assessed if the parents would prefer teleconsultation over face-to-face consultation.
73% preferred teleconsultation over face-to-face consultation.
Conclusion: Whilst we accept that in most cases face to face and examination of the patient is best
practice, telecommunication may be a feasible alternative of patient-physician interaction. Our study
overwhelming confirms the preference for telecommunication in our selective population of patient´s
with chronic constipation.
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Treating infantile hypertrophic pyloric stenosis with atropine therapy: A systematic review and
meta-analysis
Noah Cohen1, John S. Sampalis1
1McGill

University, Department of Experimental Surgery, Montreal, Canada

Objectives and Study: Atropine therapy is used as a conservative treatment method for infantile
hypertrophic pyloric stenosis (IHPS) in parts of Asia and Europe by relaxing smooth muscles and
reducing intestinal peristalsis. While medical management has been reappraised in certain countries,
avoiding surgery in newborns, the approach has not been broadly accepted due to a varying reported
proportion of success, a prolonged hospital stay and a lack of evidence. The primary objective is to
systematically review the literature and evaluate the pooled efficacy as well as compare the hospital
stay of intravenous atropine therapy (IAT) and operative (pyloromyotomy) treatment of IHPS. The
secondary objective is to investigate and analyze the influence of predictive factors involved in the
outcome of IAT to treat IHPS.
Methods: This review was conducted according to PRISMA guidelines. Major electronic databases
were searched for studies that utilized atropine therapy for IHPS treatment. Studies with intravenous
and/or oral administration of atropine sulfate were considered for inclusion in the systematic review,
with success rate as the main outcome of interest. The first meta-analysis compared the length of
hospital stay between pyloromyotomy and IAT groups. The second focused on age, body weight and
pyloric muscle thickness on hospital admission between patients who were successful and
unsuccessful from IAT. The quality of evidence for all outcomes was evaluated using the Cochrane
ROBINS-I tool. The meta-analyses determined the inverse variance (IV) of mean differences (MDs)
and standardized mean differences (SMDs) as well as 95% confidence intervals (CIs) for continuous
variables, which were calculated using random-effects models.
Results: Of 2605 abstracts screened, 73 full-text articles were analyzed and 20 were deemed eligible
for the qualitative analysis. Out of 1199 infants, 917 (76.5%) reported successful treatment of IHPS
using atropine therapy. The seven articles in the first meta-analysis found that the mean length of
hospital stay was significantly longer in patients treated medically (n = 845, 10.3 days) in comparison
to surgically (n = 1809, 5.36 days; MD 4.92, 95% CI 3.74 to 6.10, p < 0.00001; I2 = 81%). The six
articles in the second meta-analysis directly compared predictive factors of successful IAT (n = 527) in
infants to unsuccessful IAT (n = 188). Significant differences were revealed in age on hospital
admission [SMD 0.52, 95% CI 0.17 to 0.88, p = 0.004; I2 = 48%], and in bodyweight on admission
[SMD 1.04, 95% CI 0.51 to 1.59, p < 0.0001; I2 = 75%] between the two groups. Success of IAT was
not significantly associated with the thickness of the pyloric muscle [SMD -0.34, 95% CI -1.39 to 0.72,
p = 0.53; I2 = 88%].
Conclusion: IAT is a viable alternative to pyloromyotomy in low-resource settings or in infants with a
congenital anomaly or co-morbid conditions, however younger age and even more crucially, lighter
bodyweight at diagnosis, are both significant clinical factors that contribute towards unsuccessful IAT
in IHPS. Pyloric muscle thickness is not associated with the outcome of IAT. These results provide
valuable information for parents and health care professionals that can aid to increase the success
rate of medically managed IHPS in countries that utilize this technique.
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New mutations in Mexican children with glycogen storage disease type I
Ale Consuelo Sanchez1, Magali Reyes Apodaca1, Rodrigo Vázquez Frías1, Marcia L. Urban Reyes1,
Patricia Baeza Capetillo2, Javier Aguirre Hernandez2
1Hospital

Infantil de México Federico Gómez, Gastroenterology and Nutrition, Mexico, Mexico
Infantil de México Federico Gómez, Genetics, Genomics and Bioinformatics Laboratory,
Mexico, Mexico
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Objectives and Study: Describe different genotypes found in Mexican patients with glycogenosis
type Ia (G Ia) and Ib, (G Ib) as well as clinical and biochemical characteristics at the time of diagnosis.
Methods: This is a descriptive study, information was collected on captive patients since 2002 at
Children´s Hospital of Mexico Federico Gomez. Genotype was performed by 2a generation
sequencing
Results: 10 patients were identified with G Ia and 6 with G Ib. 9/16 came from center of the country,
8/16 patients had inbreeding or consanguinity. In G Ia have 2 pairs of brothers and in G Ib a pair of
first cousins. The clinical manifestations onset was similar in both types, but age at which diagnostic
approach was performed was higher in G Ib. All G Ib patients were referred for having previous
infections, that forced them to go to a medical evaluation, and then hypoglycemia and hepagomegaly
were detected. Fasting tolerance time was similar in both groups. Severe hypoglycemia manifestations
occurred most frequently in G Ib. The majority of patients presented psychomotor development delay.
All patients had doll face and hepatomegaly, this one, was severe and in most cases it was palpated
until left clavicular midline. This finding caused confusion in 2 cases, because was identified as
splenomegaly. Anemia was frequent in both types. In G Ia neutrophils were normal in all, and low in
4/6 of G Ib . Platelets were elevated in 8/10 patients with G Ia and in all of G Ib. ALT and AST were
elevated 9/10 G Ib type, but no > 480 U/L. GGT was found high in 8/9 G Ia patients and in 3/6 G Ib.
Hepatic synthesis evaluated by albumin levels and prothrombin time was normal in all patients.
Hypercholesterolemia was more frequent in G Ia, while hypertriglyceridemia occurred in all patients,
observing values > 1 000 mg /dL in almost half of G Ia patients. Hyperuricemia occurred in less than
half of the patients in both groups. High lactate >4.4 mmol/L and metabolic acidosis, was observed in
all patients. In G Ia found 4 homozygous patients and 6 compound heterozygotes. In this group all
mutations had been reported as pathogenic except for 3 of them: the c.500G>A p.Cys167Tyr,
observed in homozygous sisters and in another heterozygous sisters, along with a commonly reported
mutation. The other unreported mutation is c.1018_1027delGTCATCCCCinsA
p.Val340Tyr343delinsAsn occurred in another patient in heterozygous form, with another mutation not
previous reported: c.533C> T p.Pro178Leu, this mutation was also observed in other compound
heterozygous patient along with a mutation already reported. In G Ib, an unreported mutation was
found in a homozygous manner corresponding to first cousins: c.1196G> A p.Gly399Asp. In this group
3 homozygous patients and a compound heterozygous were observed with mutations already
reported
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[Clinical Characteristics and Mutations in Mexican Patients with GSD]

Conclusion: G Ia and Ib have very similar clinical manifestations. The presence of serious infections
in the first months of life and neutropenia allow identify patients with G Ib earlier. We recommend an
exhaustive clinical evaluation in every patient who refers very calm or who sleeps a lot, with delayed
psychomotor development. This will allow identify early hypoglycemia and hepatomegaly and have
timely reference to the specialist. This is the first report of mutations related to GSD I in Mexico
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The rising incidence of paediatric achalasia and burden on health care systems in the United
Kingdom
Kitt Dokal1, Mohamed Mutalib1,2
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Objectives and Study: In this study, we aimed to calculate an up to date incidence of achalasia in
children in the United Kingdom (UK), number of myotomies performed, burden of achalasia on hospital
admissions and utilisation of standard diagnostic tools from 2008-2020.
Methods: All United Kingdom hospitals with paediatric gastroenterology and/or paediatric surgery
were contacted to provide data on achalasia diagnosis and myotomies performed (2008 - 2020).
Hospital Episode Statistics (HES) include diagnostic and procedural data for all hospitals in England
were searched for achalasia, myotomy and oesophageal manometry data in children (2000-2020).
Results: Incidence of paediatric achalasia (95% Confidence Interval (CI)) in the UK was 0.44 per 100
000 population per year. Number of myotomies performed remains stable at average (±SD) 11.6 (±5)
from 2000 to 2020 but gradual increase in achalasia admissions 58.4 (±19) in the same time period.
20.3 (±11.1) oesophageal manometries were performed per year in (2000 - 2020) and so are unlikely
to explain the increasing incidence of achalasia. Using epilepsy as proxy condition, hospitals appear to
diagnose achalasia predominantly from their geographic catchment population raising concerns about
underdiagnosing achalasia in children.
Conclusion: The incidence of paediatric achalasia in the UK is significantly higher than previously
reported and although still lower than the incidence in adult, the gap is narrowing. There is evidence to
suggest ongoing underdiagnoses of achalasia in childhood and wide variation in care across the UK.
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Manuscript review at the JPGN: The impact of reviewers on editor decisions
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4University of California San Francisco, Pediatrics, San Francisco, United States
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Objectives and Study: Scholarly work has become more challenging to publish. Submissions are
often rejected without peer review, and only a minority are accepted for publication. There is a need
for improved transparency of the manuscript review process (MRP). We hypothesize that, for
submissions to the Journal of Pediatric Gastroenterology and Nutrition (JPGN), editor decisions
correlate with reviewer recommendations.
Methods: All manuscripts submitted in 2018 to the JPGN were included in this analysis (n=1023).
Available information included:
•Reviewers' manuscript scores (scale of 1-5 with 1 being the best)
•Reviewers' recommendations (Accept, Accept with revisions, Revise, Reject)
•Editor's first decision (Accept, Accept with revisions, Revise, Reject)
•Time (hours) spent on review by reviewers
•Editor's rating (scale of 0-100) of the reviewers' reviews with a score >70 considered acceptable
•Editor's final decision
•Manuscript scores included scores for the following: a) quality of figures, tables, legends; b) design,
methods; c) originality of the submission; d) scientific contribution; and e) overall priority.
Data were collated using the JPGN manuscript submission website, Editorial Manager. Statistical
methods included Chi-square tests for categorical variables, Kruskal-Wallis tests for continuous
variables, intra-class correlation coefficient (ICC) to quantify the agreement between two reviewers
with 95% confidence intervals, and Spearman correlation coefficient (rho) for the correlation between
continuous variables.
Results: Of 1023 total submissions, 38 had initial editorial decisions to Accept, 110 to Accept with
revisions, 269 to Revise, and 606 to Reject. Most submissions with initial editorial decisions to Accept
with revisions or Revise were ultimately accepted (99% and 82.9%, respectively). Average reviewer
manuscript scores correlated with reviewers' recommendations (p < 0.001). Self-reported hours spent
by reviewers (mean 2.25, range 1.0-4.0) did not correlate with the editor's ratings of their reviews
(Spearman correlation coefficient < 0.2). Whether the editor agreed or disagreed with the reviewer's
recommendation, the editor's rating of the reviewer's review was similar, with a median score of 90.
On subset analysis of 486 manuscripts that had at least two peer reviewers, the ICC between the two
reviewers suggests fair agreement (ICC=0.40). The reviewers agreed 43% of the time. If both
reviewers recommended not to Reject, the editor agreed in 93% of cases (269/289). When both
reviewers agreed to Reject, the editor agreed in 100% of cases (55/55). In the remaining submissions
(142/486), the reviewers disagreed, and the editor recommended to Reject in 66% of cases (95/142).
Overall, the editor's first decision strongly correlated with inter-reviewer agreement (p < 0.001).
Conclusion: This analysis is among the first to report data from the peer review process at a wellestablished journal and provides insight into the MRP. One-third of peer reviews result in discordant
reviewer recommendations; this provides an opportunity to improve the MRP. The editor most often
agrees with reviewers' assessments when the reviewers' recommendations are concordant. Additional
analysis is ongoing including identifying ways to enhance the MRP and improve inter-reviewer
agreement.
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Objectives and Study: Sodium is an indispensable nutrient for cellular homeostasis and physiological
function in living animals. Due to the way of food preparation and conservation changing, people
consume higher sodium per day, which comes mostly from processed and packaged foods. High-salt
diet has been linked to many health issues. Too much salt was well known to cause hypertension,
which can lead to cardiovascular disease. High-salt diets has also been associated with asthma,
kidney stones, osteoporosis, and gastric cancer. More recently, some researches on the effects of
high-salt diets demonstrated that immune cells play an important role. A number of studies show that
food allergic status is characterized by a Th2 response whereas a shift to a Th1 response underlie oral
tolerance. However, little is known about the effect of high salt intake on food allergy. This study aims
to investigate the direct effect of a high-salt diets in the development of chemically induced food
allergy in BALB/c mice.
Methods: Thirty 8-week-old female BALB/c mice were divided into three groups as follows (n = 10
mice/group): in the HSD group, naïve mice were exposed to high-salt diet (HSD), 4% NaCl; in the
NASD group, naïve mice were exposed to no added salt diet (NASD), 0.4% NaCl; in the NSD group,
naïve mice were exposed to normal-salt diet (NSD), 1.0% NaCl. One-percent sodium chloride (NaCl)containing water was provided in the HSD group and distill water was given in the NASD and NSD
group. All mice were fed with food and water ad libitum for 10 weeks. All mice were fed with 20 mg of
Ovalbumin (OVA) and 10 mg of CT (Calbiochem) for oral sensitization since week 5th. Serum OVAspecific- IgG and IgG1 level and IL-4, IL-10 and IFN-γ detected in spleen cells were measured. Serum
level of sodium and chloride were measured as well.
Results: BALB/c mice on high-salt diet generated significantly higher anti-OVA antibodies IgG
response (mean ± SD 62.4 ± 18.5) than those on no added salt diet (48.8 ± 12.1) and normal-salt diet
(38.4 ± 7.8). Similar result was obtained when measuring the serum level of anti-OVA antibodies IgG1
isotype. The serum levels of IgG1 in the HSD, NASD and NSD group was 90.9 ± 17.9, 62.4 ± 30.7 and
66.52 ± 20.5, respectively. IL-4 was produced at a significantly higher concentration in HSD group
than the other two groups. IL-4 level in the HSD, NASD and NSD group was 167.3 ± 105.6, 19.5 ±
20.7, and 18.8 ± 16.0 pg/ml, respectively. Significantly lower levels of IL-10 was observed in HSD
group than the other two groups. IL-10 level in the HSD, NASD and NSD group was 82.4 ± 41.8, 216.8
± 79.7, and 159.9 ± 71.4 pg/ml, respectively. There were no differences in serum sodium and chloride
concentration in these three groups.
Conclusion: This study demonstrates that HSD stimulates the systemic immunity by higher IgG
production and also enhanced tissue Th2 response but inhibit the function of T regulatory cell cells. It
is likely that excess consuming salt may play a role in systemic and tissue immunity on the
development of food allergy.
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Objectives and study: To face the pandemic, the medical workforce was remodelled according to
urgent needs. There are limited data about the impact of the COVID-19 pandemic on the training or
clinical practice of young healthcare professionals. The aim of the study was to evaluate the impact of
pandemic on young Paediatric Gastroenterologists in regard to training, daily practice and wellbeing.
Methods: All registered Young ESPGHAN (YE) members received a multiple-choice questionnaire
concerning any impact on their clinical practice, mental health, quality of care and fellowship
content/training. A questionnaire in SurveyMonkey® was sent to all 365 Young ESPGHAN members
on May 22nd, 2020 and data collection was closed on June 10th, 2020. Were received 144 responses
representing 40% of all Young ESPGHAN members.
Results: Impact on current employment or clinical practice
Of the 144 responders (40% of YE members), 85% (n=123) reported an overall impact of COVID-19
and continued with the questionnaire. Among them, 96% reported an impact on their clinical practice,
including more often virtual patient contact 78% (n=91), less or no planned admissions 64% (n=75),
deficit in medical equipment/drugs 39% (n=47) and underutilization of ambulatory care 93% (n=113).
In order to support Covid-19 pandemic management, 42% (n=52) were redeployed at other
departments. Furthermore, an impact was more often reported from participants practicing in Southern
Europe than participants from other countries (74 vs 51%, p=0.04).
In regard to endoscopy program, only 2% (n=2) reported no changes in local endoscopy programs,
while 70% (n=82) named restricted indication for endoscopy to emergent or semi-emergent cases,
19% (n=23) restricted indication for endoscopy to emergent cases and in 9% (n=11) claimed that the
endoscopy program was temporally cancelled (no endoscopies at all) (Figure 1).
A total of 45% (n=55) responders evaluated that the quality of care provided to paediatric
gastroenterology patients worsened during the pandemic.
Impact on mental health
A total of 62% (n=75) of those who reported an overall impact of pandemic, claimed affected mental
health including concentration issues 24% (n=29), affected family life 26% (n=32), need for longer
recovery time 12% (n=15) or higher stress-burden 42% (n=52).
Impact on fellowship content
Among those with an ongoing fellowship 77% (n=86) reported an impact on fellowship content,
including no participation in national/international meetings, withdrawn research time and limited
mentoring.
Conclusion: Overall, the training and practice of young ESPGHAN doctors has been compromised
due to reduction in all healthcare delivery forms. Despite the unique challenges that the healthcare
system faces, there is a need for developing and implementing strategies adapted to the new gaps
which have emerged from COVID-19 pandemic, mainly by ensuring appropriate access to endoscopic
procedures, participation in ambulatory care and clinics.
Contact e-mail address: andreia.nita@yahoo.com
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Objectives and Study: The aim of this study is to describe the clinical characteristics and natural
history of patients diagnosed with acute food protein-induced enterocolitis syndrome (FPIES) in the
Paediatric Gastroenterology and Allergology Department.
Methods: A retrospective descriptive study was carried out by reviewing the clinical records of
patients diagnosed with acute FPIES in the Paediatric Gastroenterology and Allergology Department
from 2011 to 2020. The diagnosis was made by the international consensus criteria.
Results: 52 patients were diagnosed throughout the study period (52.8% in the last 4 years). 64%
were male with a median age at diagnosis of 10 months [7-13]. 35.7% had a history of atopy, atopic
dermatitis (5.4%) and another IgE-mediated food allergy (10%). The most frequent trigger food was
egg (30.8%) followed very closely by cow´s milk and fish (both 28.8%). Only three patients in our study
were diagnosed with FPIES caused by two different foods. 62% of the cases were diagnosed of
FPIES in the first episode of vomiting, the remaining patients were diagnosed after the oral food
challenge (OFC).
All acute FPIES patients included presented vomiting, with a median of 1 hour of latency [0.5-2]. Other
clinical signs observed were pallor (41.3%), diarrhea (24%), lethargy (13%) and hypotension (2.2%).
57% of children were attended at the Emergency Unit and one patient required admission at the
Paediatric Intensive Care Unit. A blood analysis sample was obtained only in 14 patients, 92% of
cases presented leukocytosis, with associated neutrophilia in 23% of them.
OFCs were carried out in 38 patients of our study, 50% of them managed to tolerate the involved food
(n=19). Median age of first OFC was 1.8 years [1-2.6]. All patients with positive result (68%) presented
vomiting. Other symptoms were hyporeactivity (39.3%), diarrhea (24.2%), pallor (12.1%) and
hypothermia (3%). The treatment employed was intravenous rehydration (45.5%) and ondansetron
(39.4%).
Regarding the second OFC (n=18), the median age was 2 years and 2 months [1.9-3.7]. Tolerance
was achieved in 2 patients. 7 patients in our sample required a third OFC, 5 of them acquired
tolerance. Table 1 describes characteristics of OFCs in the most common foods. OFCs to fish were
performed later and a lower tolerance was achieved, only two patients had tolerated it.
The 19 patients who reached tolerance in our study had a median age of 2 years and 4 months [1.83.9].
Nowadays, 14 patients are awaiting an OFC, 9 of them due to the coronavirus pandemic or to recent
diagnosis, 4 patients because of change of residence and 1 due to serious clinical reaction in previous
exposures to food.
Conclusion: In our series, the most frequent trigger of the acute FPIES reactions was egg followed
very closely by cow´s milk which is the most prevalent trigger in previous studies. Tolerance was
reached in a mean time of 2 years and 4 months. A 50% of patients who underwent OFC managed to
tolerate the involved food. Fish was the food with less tolerance and with later OFC.
More than half of patients were diagnosed after the publication of the international consensus criteria
of FPIES (April 2017), which confirms the importance of the application of the same criteria for the
diagnosis and management of this disease.
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Egg

Cow´s milk

Fish

Oral food challenge (n)

8

14

11

Median age at first
episode of vomiting in
patients with OFC
(months)

9.6 [9-10.5]

2.6 [1-4]

13.1 [9-12]

Median age at first OFC
(months)

26.4 [12.5-32.7]

11.7 [7-14.2]

35.5 [18-40]

Median time from first
episode of vomiting until
first OFC (months)

16.8 [3-23.7]

9.1 [5.7-11.2]

22.4 [9-28]

Patients who tolerate
food (n) and percentage
of tolerance after OFC

5 (62%)

9 (64%)

2 (18%)

[Table 1. Characteristics of oral food challenge (OFC) in the most common foods]
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Objectives and Study: The prognosis of intestinal failure (IF) due to neonatal short bowel syndrome
(SBS) has improved during the last decade. Intestinal adaptation and parenteral nutrition weaning is
often rapidly achieved during the first year of life. Scarce evidences are available regarding the followup setting after intestinal adaptation. The aim of the study was to investigate the occurrence of
morbidities after intestinal adaptation in children who underwent neonatal gastrointestinal (GI) surgery.
Methods: We included in the analysis all children with intestinal failure (defined by the need for PN for
at least 90 days) secondary to neonatal GI surgery, weaned from PN dependence, evaluated and
followed up by multidisciplinary intestinal rehabilitation teams at Neonatal Nutrition Centre of our
Institution between 2005-2020. After intestinal adaptation, all children enter in a follow-up program that
includes paediatric gastroenterologists, paediatric surgeons, nephrologist, radiologist, pharmacist,
dietitians and nutrition specialist nurses. Children were monitored as follow: nutritional intakes and
growth, blood exams, steatorrhea and haematochezia, urinary analysis. Diagnostic tests were
performed to monitor the occurrence of comorbidities related to intestinal failure.
Results: We included 35 children (18 males) with intestinal after neonatal GI surgery weaned from PN
dependence. The mean gestational age at birth was 32.2±5.3 weeks and the age at the last follow-up
visit was: 8.6±5.7 years.
Causes leading to SBS were: necrotizing enterocolitis (11/35), multiple bowel perforations (5/35),
volvulus (6/35), intestinal aganglionosis (4/35), gastroschisis (3/35), intestinal atresia (6/35).
The mean duration of PN of these children was 1.3±2.1 years (3 months-9 years). The mean length of
small bowel residual was 45±36 cm (11-160 cm), 15/35 children had totally preserved the colon,
whereas 17/35 had a partial residual colon. Among all children included, 42.8% developed morbidities
during the follow-up period and 4 of these infants developed more than one morbidity. Specifically, 3
children were identified as having anastomotic ulcers with clinical anaemia, 4 children developed
gallstones, 3 children developed kidney stones, 10 children had D-lactic acidosis (2/10 with clinical
symptoms) and 1 child developed acute pancreatitis and cholecystitis and 2 child developed venous
thrombosis. The occurrence of morbidities was found after 4.3±3.3 years (range 0.1-11 years) the
weaning from PN.
Conclusions: This study suggest that the occurrence of morbidities after PN weaning is not a rare
event. Therefore, a multidisciplinary and long term follow-up is mandatory.
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and in children and in adults: new insights for SARS-CoV2 infection in the pediatric age
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Objectives and Study: Clinical severity of severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) infection seems to be lower in children compared to that in adults. Defining the
pathophysiological mechanisms of such disease patterns maybe relevant for development of effective
public health strategies. It has been hypothesised that the lower severity of SARS-CoV-2 infection in
children could be due to the differential expression of angiotensin-converting enzyme 2 (ACE2), which
serves as a virus receptor. We aimed to evaluate the expression of ACE2, ACE1, and TMPRSS2
genes at the level of the two most relevant entry sites for SARS-CoV-2, the upper respiratory tract and
small intestine, in healthy children and adult subjects.
Methods: This prospective study included healthy individuals of both sexes, aged 1-10 years in the
paediatric population (n=30) and 20-80 years in the adult population (n=30). The participants were
consecutively evaluated at two tertiary centres for paediatrics, gastroenterology, and otolaryngology.
Expression of ACE2, ACE1, and TMPRSS2 genes in samples collected from the upper respiratory
tract and small intestine was evaluated.
Results: We found no difference in ACE2, ACE1, and TMPRSS2 expression in the nasal epithelium
between children and adult subjects. ACE2 expression was more abundant in the small intestine of
children compared to that in adults. ACE1 expression was higher in the small intestine of adults
compared to that in children. Intestinal TMPRSS2 expression was similar in the two study populations.
Conclusions: The general lower severity of SARS-CoV-2 infection in children does not seem to be
related to a lower expression of ACE2 and/or TMPRSS2 in the respiratory tract or in the
gastrointestinal tract. Other co-factors may confer protection against SARS-CoV-2 in children. The
exploration of such factors is of pivotal importance for development of innovative protective strategies
against SARS-CoV-2.
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Objectives and Study: In an era when microbial resistance to antibiotics (AB) is increasing
exponentially, researchers need to find alternatives to treat bacterial infections. When plant cells
rupture, polyphenols mix with enzymes to form molecules that can arrest microbial virulence. The
objectives of this study were to determine in vitro whether a bioactive polyphenol (PP) supplement (1)
can inhibit growth of bacteria and (2) stop bacterial infection without promoting bacterial resistance. In
vivo studies assessed (3) the capacity of the PP solution to halt acute and chronic diarrhea from
different causes and (4) whether C. diff toxin A is eliminated from patients' stool by ingestion of the PP
solution.
Methods: (1) The PP-solution's (LiveLeaf Bioscience, California) minimal inhibition concentration
(MIC) was determined for multiple pathogenic bacteria by standard protocol. (2) Staph Aureus-infected
cells exposed to repeat doses of the PP solution and Gentamycin were assessed for effects on
reducing infection without promoting resistance to an antimicrobial agent. (3) Effects of a single dose
of PP (n=198) versus oral rehydration solution (ORS) on time to resolution of diarrhea and symptom
relief were studied. (4) With parental consent, a prospective open label study was conducted in
pediatric patients (aged 1 to 16 years) on PP´s effect on multiple causes of chronic (> 3weeks)
diarrhea, including C. diff toxin-A infection. Symptoms were monitored for up to 21 days and stool
retested 1-2 weeks after the treatment.
Results: 1. The MIC for the pathogenic bacteria studied was approximately equivalent to 1 serving
size of the PP solution. 2. After exposure to multiple cycles of Gentamycin, resistance of Staph Aureus
to the AB developed, while no resistance to the PP solution developed over the same period. 3. The
PP solution had a much faster complete resolution of acute diarrhea (within 24 hours) compared to the
ORS solution requiring up to 90 hours. 4. A total of 31 pediatric patients (aged 1 - 16 years) with
multiple causes of chronic diarrhea, abdominal pain, and other GI symptoms were monitored following
ingestion of the PP solution. The majority had bacterial infections, C. diff toxin-A (48%) present in
stool, other pathogenic bacteria (Salmonella, Shigella, etc. 45%), IBD (26%) and other causes of
chronic diarrhea, like Cow's milk protein intolerance in infants (23%). Diarrhea resolved in 21 of 23
(90%) of the non-IBD patients within 14 days following consumption of the PP solution. Of the 15
patients with C.diff toxin A positive stools, diarrhea resolved completely in 12 (80%) of the patients
within a mean time of 14 days. Thirteen (87%) of the patients without IBD were found to be C. diff toxin
A negative within 21 days following treatment with the PP solution. No adverse effects from the PP
solution were reported.
Conclusion: This bioactive polyphenol supplement inhibited growth of C. difficile and other pathogens
at a volume equivalent to 1 serving size of the solution, and resulted in fast resolution of acute and
chronic diarrhea from multiple causes. It also eliminated C. diff toxin A from stool cultures in the
majority (87%) of non-IBD patients. This PP solution is an attractive alternative treatment of acute and
chronic diarrhea from multiple causes.
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Objectives and Study: Antimicrobial resistance (AMR) of non-typhoidal Salmonella (NTS) is a
serious global problem. Bacterial cultures for NTS and AMR are time-consuming with low detection
rates. A rapid and accurate diagnostic tool for detecting NTS AMR is warranted.
Methods: We collected 53 NTS clinical isolates (42 AMP-resistant [AMP-R] and 11 AMP-susceptible
[AMP-S]) during 2010-2016 and isolated bacterial DNAs for wide genome sequencing (WGS) using
the illumina® MiSeq sequencer. We examined AMR genes or mutations in the genome of Salmonella
spp. and others reported in the PubMed, ARG-ANNOT, CARD, and ResFinder. Next, WGS-identified
AMP-R genes with a universal NTS gene stdA constituted a multigene combination was tested by
PCR in 169 NTS isolates. The sensitivity, specificity, positive and negative prediction values, and
accuracy in detection rates of AMP-R in NTS by individual or any combination of the identified AMP-R
genes were analyzed (Fig. 1).
Results: Our WGS study discovered that at least one or more genes among the 7-gene combination
(blaTEM-1b, blaOXA-1, blaCARB-2, blaTEM-227, blaCMY-2, ampC, and blaCTX-M-9) are present in 33 (78.6%) out of
the 42 AMP-R isolates and neither of the 7 genes was found in the 11 AMP-S isolates. For individual
single gene of the above 7 genes to predict AMP-R in 53 isolates, the specificity is 100% but the
sensitivity ranged 2%-52%, and the accuracy of prediction rates ranged 21%-62%. However, if we use
the (i) 2-gene panel (blaTEM-1b and blaOXA-1, or blaTEM-1b and blaCARB-2), (ii) the 3-gene panel (blaTEM-1b,
blaOXA-1, and blaCARB-2; blaTEM-1b, blaOXA-1, and one of blaTEM-227, blaCMY-2, ampC, and blaCTX-M-9; or
blaTEM-1b and blaCARB-2, and one of blaTEM-227, blaCMY-2, ampC, and blaCTX-M-9), (iii) the 4-gene panel
(blaTEM-1b, blaOXA-1, blaCARB-2, and the one gene is selected from the group consisting of blaTEM-227,
blaCMY2, and ampC), (iv) the 5-gene panel (blaTEM-1b, blaOXA-1, blaCARB-2, blaTEM-227, and the one gene is
selected from the group consisting of blaCMY-2 and ampC), (v) the 6-gene panel (blaTEM-1b, blaOXA-1,
blaCARB-2, blaTEM-227, blaCMY-2, and the one gene is selected from the group consisting of ampC and
blaCTX-M-9) or the whole 7-gene panel to predict AMP-R in 53 isolates, the specificity is 100% but the
sensitivity increased to (i) 62-64%, (ii) 62-74%, (iii) 76%, (iv) 79%, and (v) 79%, respectively. The
accuracy of prediction rates increased to (i) 70-72%, (ii) 72-79%, (iii) 81%, (iv) 83%, and (v) 83%,
respectively. PCR of the 4-gene panel (blaTEM-1b and blaCARB-2, blaCMY-2, and ampC) and stdA in 169
NTS isolates to predict AMP-R showed that the specificity is 97% regardless of gene numbers, the
sensitivity increased from 44% in one gene (blaTEM-1b) to 69% in four-gene panel, and accuracy of
prediction rates increased from 63% in one gene (blaTEM-1b) to 79% in three-gene and four-gene
panels. stdA is present in all the isolates.
Conclusion: Our 8-gene combination exhibited 100% detection for NTS and high detection rates of
AMP-R in NTS isolates in Taiwan. Validation of the 8-gene panel in more NTS isolates from different
geographical regions facilitates clinical application. The 8-multigene panel can be integrated into a
feasible platform such as multiplex PCR to develop a practical rapid accurate diagnostic tool for AMPR in NTS.
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[Figure 1. Algorithm for study design]
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Objectives and Study: Salmonella spp. pose major public health problems worldwide. A better
understanding of the pathogenesis of these food-borne pathogens is a prerequisite for the design of
improved intervention strategies that could reduce the use of antimicrobial agents and drug-resistant
Salmonellosis. Accumulating evidence indicates that vitamin D is involved in regulating innate
immunity, and may, therefore, play a key role in human responses to infection. Studies have
suggested 1,25-dihydroxyvitamin D3 (1,25D3), the active form of vitamin D, effectively ameliorates
colitis via the intestinal lumen. These findings have broad implications for the use of vitamin D
compounds in colitis. Therefore, this study investigated the effect of active vitamin D3 on the severity
of Salmonella colitis.
Method: A Salmonella colitis model was established with 6-8 wk-old male C57BL/6 mice:
Streptomycin-pretreated C57BL/6 mice were mock-infected with sterile PBS or infected orally with S.
enterica ser. Typhimurium wild-type strain SL1344 for 48 h. The mice were randomly assigned to
control, model, and 1,25(OH)2D3-treated groups. After the experiment, the mice were sacrificed, and
intestinal, spleen, and liver tissue samples were removed for the analyses of bacterial colonization,
western blot for protein levels, and RT-PCR for mRNA expression.
Results: We observed that 1,25D3 reduced the severity of Salmonella colitis in CH57B/6 mice by
reducing cecal mIL-1beta (42.01±21.98 vs. 71.49±20.38, P< 0.01), mIL-6 (84.422±1.38 vs.
163.67±5.63, P< 0.001), mTNF-alpha (25.19±8.72 vs. 47.28±5.30, P< 0.05), and mIL-8 (53.70±36.56
vs. 345.61±99.33, P< 0.05) mRNA expressions, bacterial colonization (CFU/mg tissue) in the liver
(1.02±0.20 ´ 102 vs. 4.97±0.66 ´ 102, P< 0.001) and spleen (1.50±0.42 ´ 102 vs. 45.4±3.56 ´ 102, P<
0.0001), but increased the hBD-2 mRNA (8.43±1.46 vs. 3.99±0.72, P< 0.05) and autophagy protein
expression, compared to those of the SL1344 infection only.
Conclusion: active vitamin D3 reduced Salmonella colitis by decreasing inflammation, and bacterial
translocation via induction of killing and autophagic clearance of pathogenic organisms.
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Rotavirus immunization may reduce the efficacy of LGG in children with acute gastroenteritis
Andrea Lo Vecchio1, Maria Laura Conelli1, Sara Maria Scarano1, Francesco Nunziata1, Maria Cristina
Fedele2, Dario Bruzzese3, Alfredo Guarino1
1University of Naples Federico II, Department of Translational Medical Sciences – Section of
Paediatrics, Naples, Italy
2University of Campania 'L. Vanvitelli', Department of Woman, Child and General and Specialized
Surgery, Naples, Italy
3University of Naples Federico II, Department of Public Health, Naples, Italy

Objectives and Study: Lactobacillus rhamnosus GG (LGG) is recommended by the European
Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) guidelines as a
treatment for acute gastroenteritis, in adjunct to rehydration. Its efficacy in reducing the duration of
diarrhoea (by about one day), and of hospitalization is supported by strong evidence. One large,
multicentre and well-conducted randomized controlled trials (RCT) recently reported a lack of efficacy.
Metanalyses published in the last 10 years reported a progressive reduction in the effect size. This
may be seen as the effect of inclusion of new data, or (and) as the effect of a change in the enrolled
population. Children receiving LGG for Rotavirus gastroenteritis showed a significantly higher benefits
(two-days diarrhoea reduction) compared to other aetiologies.
We tested the hypothesis that the introduction of Rotavirus Immunization (RVI), and hence the
reduction of incidence and severity of rotaviral diarrhoea, might have had an impact in the overall
effectiveness of LLG.
Methods: We conducted a systematic review with meta-analysis, by searching Medline-Pubmed, the
Cochrane library and EMBASE databases (up to Oct 2020) for RCTs studying the effect of LGG
versus placebo or no treatment. After study selection, we reviewed the year of introduction of RVI and
the overall RVI coverage in the years of patients' enrolment, for each country where patients were
enrolled. Missing data were specifically obtained from trials' authors. The Cochrane handbook was
used to assess risk of bias of selected studies. The duration of diarrhea was the primary outcome, and
the efficacy of LGG was analysed in accordance to RVI coverage in the enrolled population.
Results: A total of 18 RCTs were included (n=4208), 15 trials showed a moderate-to-high risk of bias
and 3 a low risk of bias. The majority of trials (16/18, 88%) were conducted before the introduction of
RVI in the country where patients were enrolled. In those studies, LGG showed a significant efficacy in
the reduction of diarrhea compared with placebo or no treatment [MD - 0.94, 95%CI -1.56 to -0.31, p<
0.01, I2=99%].Only 2 RCTs (22%), one published in 2012 and another in 2018, reported data of
population immunized for rotavirus with an overall coverage of 44% and 67,1%, respectively. In both
those studies, LGG showed no efficacy in reducing the duration of diarrhea [MD -0.07, 95%CI -0.77 to
0.64, p=0.44, I2=0%].
Conclusion: According to metanalysis, LGG may have a reduced or non-significant efficacy in
paediatric populations largely immunized against rotavirus. After about 20 years of consistent data in
support to the use of LGG in the treatment of acute gastroenteritis, recent evidence showed a lack of
efficacy. This finding might be related to a progressive change in the overall paediatric population,
rather than be attributed to the quality of evidence collected in the past. Implementation of rotavirus
immunization might have a relevant impact on LGG efficacy on a large scale.
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Effectiveness of Bacillus Clausii as adjutant treatment for paediatric irritable bowel syndrome
(IBS)
Carlos Patricio Acosta Rodríguez Bueno1, Rodrigo Vázquez Frías1, Alejandra Consuelo Sánchez1,
Marcia Luciola Urbán Reyes1
1Hospital

Infantil de México Federico Gómez, Gastroenterología, Mexico, Mexico

IBS is a functional disorder that impacts the quality of life of affected children. Evidence of the
probiotics in children's IBS is required.
Objectives and Study: To establish the proportion of patients with clinical improvement using B.
clausii as an adjuvant treatment and secondarily to compare the cytokine profile pre and post
treatment. Pretest-Posttest Design performed in 2018 at the "Hospital Infantil de México Federico
Gómez Instituto Nacional de Salud", this protocol was approved by the Research and Ethics
Committee on August 2017 (Approval Number HIM 2017-075).
The subjects fulfill the selection criteria that included the diagnosis of irritable bowel syndrome
according to the Rome IV criteria, ages between 6 and 18 years, males and females, without any
gastrointestinal comorbidities, abdominal surgeries, malnutrition, lactose intolerance without dietary
treatment, history of gastrointestinal bleeding, endometriosis, history of severe adverse reactions to
any medication, alcohol and drugs abuse, parasitic infections, exocrine pancreatic insufficiency and
history of probiotics treatment two months prior enrolment.
Sample size was calculated and obtained 15 subjects.
Methods: All patients were completely evaluated in the screening visit and followed up every 3 weeks.
As a pre-test phase: they received conventional treatment for 6 weeks: symptomatic medication,
regular diet and family awareness. As a post-test phase, all patients additionally received Bacillus
clausii 6x109 CFU per day (O/C84, N/R84, T84, SIN84; Enterogermina; Sanofi) for 6 weeks. The
patients filled a symptom diary for number of pain events, intensity, bloating, bowel movements and
concomitant medication.
Cytokine levels (TNFa, IL-12, IL-10, TGFβ) and fecal calprotectin were measured in pre-enrollment
and upon completing the pre and post treatment phases.
Statistical analysis: median ant interquartile range were obtained for demographics. McNemar X2 test
were performed for the comparison of proportions between the groups, cytokines levels where
evaluated with Friedman test.
Results: 43 pediatric patients were screened, 16 met the selection criteria, 15 completed the study, 1
withdrawal. 7 females and 8 males; aged between 6 and 16 years, median of 10 years. The subtype
IBS distribution were 53% IBS-C, 13% IBS-D and 33% IBS-M. The overall improvement in symptoms
was observed in 33% subjects in the pre-test phase VS 93% in the post-test phase (p 0.04 *). Pain
intensity: pre-treatment median of 6 (4-8) VS 2 (RIQ 2-4) in post-treatment. p: 0.04 *. Pain events:
median in the pre-treatment was 17 (RIQ 7-23) VS 3 in the post-treatment (RIQ 1-13) p: 0.03 *.
Abdominal bloating proportion was 80% in the pre-treatment phase VS 40% in the post-treatment
phase (p 0.07 **). Bowel movements normalization was observed in 13% in the pre-treatment phase
rising 93% in the post-treatment phase (p 0.01 **). The use of concomitant medications were reduced
from 13% to 33% (p 0.45 **). *: Wilcoxon signed rank test, **: McNemar test.
Cytokine profile had an improvement since pretest phase and enhanced with probiotics. Faecal
calprotectin decreased in the probiotic phase.
Conclusion: Adjuvant treatment with B. clausii improved IBS symptoms, cytokine profile and faecal
calprotectin levels.
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Cytokines

Basal m, Me (RIQ)

Pre-TEST m, Me
(RIQ)

Post-TEST m, Me
(RIQ)

p (Friedman test)

IL-12 (pg/ml)

44.47, 36 (32-64)

28.13, 22 (22-41)

33.80, 22 (22-48)

0.25

IL-10 (pg/ml)

9.7, 9.7 (9.7-12)

11.7, 6.7 (6.7-16.2)

12.1, 9.5 (9.5-14.1)

0.76

TGF)β (pg/ml)

121.5, 75 (75-153)

235.3, 198(198233)

286.5, 229(229297)

0.09

TNF α (pg/ml)

36.88, 5 (5-10)

31.78, 5 (5-13)

29.04, 5 (5-15)

0.68

159.3, 40 (40-86.5)

74.8, 80 (80.90)

0.10

Faecal Calprotectin
167.8, 84 (84-198)
(ug/g)

[Cytokines leves and Faecal Calprotectin]
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Prevalence for functional gastrointestinal disorders in neonates and toddlers according Rome
IV: a systematic review and meta-analysis
Laura Isabel Collazos-Saa1, Carlos Alberto Velasco-Benitez1, Herney Andres Garcia-Perdomo2
1Universidad
2Universidad

del Valle, Pediatrics, Cali, Colombia
del Valle, Surgery, Cali, Colombia

Objectives and Study: Paediatric Rome IV criteria for the definition of functional gastrointestinal
disorders (FGIDs) released in 2016 included new perceptions on the neurobiology of pain and
reassured clinical evaluation as the main feature for diagnosis. Despite the high quantity of studies
published, to our knowledge, a metanalysis regarding FGIDs in children under 4 years according to
Rome IV criteria only has not been published. The objective of the study was to determine the global
prevalence of FGIDs in neonates and toddlers (0 to 48 months old) according to Rome IV criteria.
Methods: We included cohorts and observational descriptive studies reporting the prevalence for
FGIDs according to Paediatric Rome IV criteria in children 0 to 48 months old. We searched the
MEDLINE (OVID), EMBASE, LILACS, and CENTRAL databases from May 2016 to nowadays. Gray
literature and other databases were also consulted for literature saturation. The risk of bias was
assessed using the STROBE Statement. The results were reported in forest plots of the estimated
effects of the included studies with a 95% confidence interval (95% CI).
Results: We included 15 studies involving a total of 48325 participants. Six studies were conducted in
Europe, three in Latin America, two in North America, and four in Asia. Most participants were 12 to 48
months old (n=29551, 61.15%) and recruited from the community (n=22652, 46.87%), mostly female
(50.13%) and white (39.71%). The Questionnaire on Paediatric Gastrointestinal Symptoms (QPGSRIV) was the main form for assessment of FGIDs (n=12). The global prevalence for FGIDs was 22%
(CI 95% 15-31%, I2 99%). Main disorders were functional constipation (FC) with 9% (CI 95% 6-13%)
followed by infant regurgitation syndrome (8%, CI 95% 5-13%) and infant colic (3%, CI 95% 1-6%).
The prevalence for FGIDs was higher in the Americas (28.7%, CI 24.38-33.44%, I2 73.1%).
Conclusion: FGIDs are present in 1 of 4 children under 4 years, the main disorder continues to be
FC.
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Prevalence for functional gastrointestinal disorders in child and adolescents according Rome
IV: a systematic review and meta-analysis
Laura Isabel Collazos-Saa1, Carlos Alberto Velasco-Benitez1, Herney Andres Garcia-Perdomo2
1Universidad
2Universidad

del Valle, Pediatrics, Cali, Colombia
del Valle, Surgery, Cali, Colombia

Objectives and Study: Functional gastrointestinal disorders (FGIDs) are defined according to Rome
IV criteria released in 2016. A systematic analysis of the existent data is necessary to update
epidemiologic information. The objective of the study was to determine the global prevalence of FGIDs
in children and adolescents (4 to 18 years old) according to Rome IV criteria.
Methods: We included cohorts and observational descriptive studies including information for the
prevalence of FGIDs according to Paediatric Rome IV criteria in children 4 to 18 years old. We
searched the MEDLINE (OVID), EMBASE, LILACS, and CENTRAL databases from May 2016 to
nowadays. Gray literature and other databases were also consulted. The risk of bias was assessed
using the STROBE Statement. The results were reported in forest plots of the estimated effects of the
included studies with a 95% confidence interval (95% CI).
Results: We included 14 studies involving a total of 17427 participants. Three studies were conducted
in Europe, two in North America, and nine in Latin America. Most studies were school-based
(n=14670, 84.18%), participants were mostly female (55.49%), white (51.73%), 8 to 18 years old
(77.64%), and assisted to a public school (81.53%). Thirteen studies used the Questionnaire on
Paediatric Gastrointestinal Symptoms (QPGS-RIV) for assessment of FGIDs. We found a global
prevalence for FGIDs of 23% (CI 95% 21-25%, I2 99%). Main disorders were functional constipation
(FC) with 12% (CI 95% 11-15%) followed by functional dyspepsia (FD) (5%, CI 95% 11-15%) and
irritable bowel syndrome (IBS) (3%, CI 95% 2-4%). The prevalence for FGIDs was higher in the
Americas representing 23.67% (CI 21.2-26.2%, I2 91.3%).
Conclusion: FGIDs are present in 1 of 4 children and adolescents representing a common condition
in this age group, the main disorders were FC, FD, and IBS.
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Evaluation of usefulness of 3D high resolution anorectal manometry in diagnosis of
dyssynergic defecation in children
Magdalena Dobrowolska1, Marcin Banasiuk1, Aleksandra Banaszkiewicz1
1Medical

Poland

University of Warsaw, Department of Paediatric Gastroenterology and Nutrition, Warsaw,

Objectives and Study: Three-dimensional high resolution anorectal manometry (3DHRAM) is the
most precise tool to assess anorectal function and can show more data than conventional manometry.
About 14% of children suffer from functional constipation (FC). It is one of
the main diagnostic reasons of visits in paediatric gastroenterology outpatient
clinics.
One of the most important causes of functional constipation is dyssynergic defecation (DD). DD can
be diagnosed with 3DHRAM and is defined by inappropriate
propulsive force (measured as intrarectal pressure) and/or inadequate relaxation
of the anal canal (percent of anal relaxation) observed during defecation
manoeuver.
The aim of this study was to evaluate children with functional constipation using 3DHRAM and
determine its usefulness in diagnosing dyssynergic defecation.
Methods: We performed a retrospective study of children diagnosed with FC (FC
group) who were evaluated by 3DHRAM. In all patients conventional manometric parameters were
obtained, as follows: mean resting sphincter pressure, maximum squeeze sphincter pressure, the
length of anal canal, thresholds of sensations and
bear down maneuver. All data was compared to raw data obtained from children
without symptoms from lower gastrointestinal tract published previously (healthy;
H group). Frequency of DD was evaluated based on adult criteria.
ROC analysis was used to determine new cut-off values of variables used in definition for paediatric
population.
Results: 168 children (133 male, median age, 6.7 years; range, 1m-17yo) were
included in the study.
Comparison of FC group and H group revealed lower values of mean
resting pressure (77.6 mmHg vs 89 mmHg, p=0.000) and maximum squeeze pressure (184.6 mmHg
vs 208.5 mmHg, p=0.008). In FC group the thresholds of first sensation, urge and discomfort (40 cm3,
65 cm3 and 120 cm3, respectively) were significantly higher than in H group (20 cm3 , 30 cm3 and 85
cm3, respectively; all comparisons p=0.000).
Differences were also observed in maximal rectal compliance 0.8 cm3/mmHg vs 0.6 cm3/mmHg.
In FC group the percent of anal relaxation was significantly lower than in H group (6 vs 32.5).
New ROC cut-off values for intrarectal pressure and percent of anal relaxation were: 29 mmHg and
32%, respectively.
During bear-down maneuver DD was diagnosed in 88.4% of children according to adult criteria and 92
% based on new criteria.
Conclusion: New cut-off values for definition of DD in children were established.
Our study demonstrated that dyssynergic defecation is the most frequent cause of FC in children.
3DHRAM may help to determine the main pathomechanism and to tailor the treatment plan.
Disclosure of Interest: The equipment used to perform the study was provided by Medtronic
company
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Baseline impedance and mean nocturnal baseline impedance values in children with erosive
oesophagitis
Yolainis Mercedes Rosado Arias1, Erick Manuel Toro Monjaraz1, Jaime Alfonso Ramírez Mayans1,
Flora Elba Zárate Mondragón1, Karen Rubí Ignorosa Arellano1, Ericka Montijo Barrios1, José
Francisco Cadena León1, Alejandro Loredo Mayer1, Roberto Cervantes Bustamante1
1Instituto

Nacional de Pediatría, Gastroenterology and Nutrition, Ciudad de México, Mexico

.Objectives and Study: the baseline impedance (BI) and the mean nocturnal baseline impedance
(MNBI) have increased the accuracy of the diagnosis of reflux disease. The oesophageal impedance
depends on the luminal content, mucosa, mural thickness and the BI and the MNBI function as
mucosal integrity markers, being lower in patients with erosive oesophagitis. This work aims to
investigate the association between the BI and MNBI with the erosive oesophagitis in children.
Methods: We performed an observational, analytical and retrospective study during 2015-2020,
including patients < 18 years with suspicion of gastroesophageal reflux disease (GERD), who
underwent upper endoscopy and pH-impedance monitoring (MII-pH). For the BI, 60-second
measurements were taken every 4 hours, and for the MNBI, three 10-minutes long measurements
were taken between 1:00, and 3:00 am, with subsequent calculation of the average. The oesophagitis
severity was determined using the Los Angeles classification. The means of BI and MNBI were
compared with each other, and with the oesophagitis severity using the unpaired t-test, we considered
a p-value < 0.05 as statistically significant.
Results: We include 68 patients, of which 41 (60.3%) were male and the rest female, the median age
was 45 months (IQR 101.5) with a minimum of 2 months and a maximum of 216 months. We identified
some degree of esophagitis in 21/68 (30.9%) patients, oesophagitis A 11.8%, oesophagitis B 11.8%,
oesophagitis C 5.9% and unspecified oesophagitis 1.5% according to Los Angeles classification. The
mean of the MNBI was higher than BI, in channels 6 (2195,8 Ω vs 1997,2 Ω p = 0.011) and channel 5
(2393,6 Ω vs 2228,5 Ω p = 0.013) respectively, there were no differences in the mean values of BI and
MNBI at the distal channels according to the age group. The mean values of BI and MNBI at channel 6
between children with oesophagitis and without oesophagitis were similar (2491,3 Ω vs 2063,7 Ω
p=0,11) and (2200,1 Ω vs 1906,5 Ω p=0,142) respectively; however, in children with severe
oesophagitis the MNBI and IB at channel 6 were lower than in patients with non-severe oesophagitis
(1829,5 Ω vs 2218,6 Ω p=0,05) and (1587 Ω vs 2022,8 Ω p=0,178) respectively, but this difference
was not statistically significant, Table N°1.
Conclusion: Children with severe oesophagitis, had lower BI and MNBI values than those with nonsevere oesophagitis; therefore, the measurement of impedance could prevent the need of upper
gastrointestinal endoscopy for the diagnosis of oesophagitis.
Impedance values (Ω)

Severe oesophagitis (C-D)

No-Severe oesophagitis (C-D) p

mean nocturnal baseline
impedance channel 6 x ̅ (SD)

1829,5 (246,7)

2218,6 (1042,6)

0,05

mean nocturnal baseline
impedance channel 5 x ̅ (SD)

2538,5 (464,1)

2384,6 (897,8)

0,579

baseline impedance channel 6
1587 (497,8)
x ̅ (SD)

2022,8 (767,8)

0,178

baseline impedance channel 5
2018,7 (311,6)
x ̅ (SD)

2241,6 (752,2)

0,270

[Table N°1. Mean impedance values in patients with suspicion of gastroesophageal reflux disease
according to endoscopic findings of severe oesophagitis]
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Colonic transit time study in constipated cerebral palsy children using Sutzmark radioopaque
marker: A preliminary study
Khadijah Rizky Sumitro1, Andy Darma1, Rifah Zafarani Soumena1, Iin Fatimah1, Alpha Fardah
Athiyyah1, Reza Gunadi Ranuh1, Subijanto Marto Sudarmo1
1Universitas

Airlangga/ Dr. Soetomo General Hospital, Department of Child Health, Faculty of
Medicine, Surabaya, Indonesia
Background: Children with cerebral palsy (CP) often experience many comorbidities such as
constipation. Despite of other neuromuscular-based causes, colonic dismotility is one of the possible
causes of constipation. Improving colonic transit time (CTT) using transcutaneus electrical nerve
stimulation (TENS) needs to be considered as a constipated CP children.
Objective: The aim of this study is to evaluate colonic dismotility by measuring colonic transit time in
cerebral palsy children and as a baseline data of TENS study on constipation study in CP children.
Methods: This is the baseline report for ongoing prospective study using TENS to release
constipation in CP children. A cross-sectional study was conducted on constipated CP children (n=17)
in pediatric outpatient clinic in Dr. Soetomo Hospital dated from February to October 2020. Colonic
transit time (CTT) was measured by using Sitzmark radiopaque marker which is consumed on 3
consecutive days. Plain abdominal x-ray was done in the fourth day. Sex, age, clinical spastic type
and gross motor function classification system (GMFCS) were evaluated. The TENS for 1 month (3
times/week, 20 minutes for each session) and CTT was reevaluated afterthat. TENS was done by a
physiatrist in a medical rehabilitation clinic. Electrodes were placed over the surface of the stomach
and paraspinal area, two on the anterior abdominal wall at the level of the umbilicus (navel), and two in
the paraspinal area between the distal thoracic and upper lumbar areas (T9-L2).
Results: Eleven (64.7%) children were malean median age was 5 (IQR 4 - 7) years old; range 3 - 13
years old. Most of the children (11; 64.7%) had quadriplegia spastic type and GMFCS IV - V was
observed in 10 (58.8%) children. Eleven (64.7%) children had hard stool consistency (type 1 and 2
Bristol stool chart) and 13 children had 1 - 2 stool frequency/ week. Based on total CTT, a transit time
delay was observed in 9 children (52.9%). Based on segmental CTT, 8 (47.1%) children had a delay
transit in the left colon, 7 (41.2%) children in the right colon, and 4 (23.5%) children in the
rectosigmoid. No difference in CP GMFCS type and total CTT (delay vs normal transit time), p=0.074.
One child, 12-years-10-month-old boy, diagnosed by neuropediatircian with spastic quadriplegia
cerebral palsy GMFCS III had finished the TENS and using lactalose as laxative. Total colonic transit
time was improved after TENS (44 hours) compared before TENS (68 hours). A delay transit time was
observed in left colon and rectosigmoid before TENS and observed only in rectosigmoid after TENS.
Stool frequency and consistency showed no improvement before and after TENS (2 times/ week and
Bristol stool chart type 2).
Conclusion: Most CP children had a delay transit time at total or segmental colonic transit time and
TENS probably as a promising treatment in constipated cerebral palsy children.
Keywords: cerebral palsy, constipation, colon transit time (CTT), transcutaneus electrical nerve
stimulation (TENS)
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Food for thought: Dietary intake, dysphagia and growth in children with repaired oesophageal
atresia
Isabelle Traini1, Sin Yee Chan1, Jessica Menzies2, Jennifer Hughes3, Katz Tamarah2, Michael J
Coffey1, Chee Y Ooi1,4, Steven T Leach1, Usha Krishnan1,4, EARTH Research Group
1University

of New South Wales, School of Women's and Children's Health, Sydney, Australia
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3Sydney Children’s Hospital, Department of Speech Pathology, Randwick, Australia
4Sydney Children's Hospital, Department of Gastroenterology, Randwick, Australia
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Objectives and Study: There are few studies investigating the growth and nutritional status of
children with oesophageal atresia (OA). This study aimed to i) compare anthropometric measures and
dietary intake between children with OA and matched healthy controls (HC) and to ii) correlate
anthropometric measures, dietary factors and dysphagia in the OA cohort.
Methods: This cross-sectional cohort study recruited children with OA and matched HC from a single
centre in Sydney, Australia. Length/height-for-age, weight-for-age and weight-for-length/body-massindex-for-age z scores were calculated. Dietary intake was assessed using the validated Australian
Child and Adolescent Eating Survey. The validated Dakkak Dysphagia Score (DDS) was used to
assess dysphagia severity in children with OA. Statistical analysis was performed using RStudio
(v3.5.2). p< 0.05 and q< 0.05 (Benjamini-Hochberg correction) were considered significant.
Results: 48 children with OA and 50 HC were included (60.4% vs 54.0% male, p=0.55) with a mean
(SD) age of 6.7 (4.9) and 6.8 (5.1) respectively (p=0.9). For analysis of growth, 47 HC were matched
for age with 47 children with OA. Compared to HC, OA children had lower mean z scores for
length/height-for-age (mean [SD] 0.45 [1.2] and -0.44 [1.2] respectively, p=0.0004) and weight-for-age
(mean [SD] 0.35 [1.0] and -0.43 [1.2] respectively, p=0.002). Children with OA and reflux symptoms
had a higher DDS compared to those without reflux (median [IQR] 17.5 [15.5-19.5] vs 7.5 [0.0-11.0],
respectively, q=0.03) and those who had a recent stricture dilatation had a higher score compared to
those who did not have a recent dilatation (median [IQR] 22.5 [20-39.5] vs 6.0 [4.5-16.5] respectively,
q=0.03). Diet was analysed in 20 OA children and 20 HC matched for age and sex. Total energy
intake was similar between the groups, with a median (IQR) of 7590 (6305 - 10 189) kJ in OA children
and 7726 (5842 - 9574) kJ in HC (p=0.52). However, OA children consumed a higher percentage of
energy from saturated fats compared to HC (median [IQR] 15.5 [14.0-17.0] vs 13.0 [11.8-16.0]
respectively, p=0.004). Intake of 14 micronutrients was similar in both groups (q>0.05). In children with
OA, the DDS positively correlated with percentage of energy from non-core foods (rs=0.59, p=0.003),
fats (rs=0.55, p=0.006) and saturated fats (rs=0.66, p=0.0004), and negatively correlated with total fibre
intake (rs=-0.46, p=0.03). There were no significant correlations between dietary factors and
anthropometric measures in the OA cohort. Additionally, anthropometric measures did not correlate
with the DDS, and other disease variables including gastro-oesophageal reflux disease, fundoplication
and eosinophilic oesophagitis.
Conclusion: Despite growth impairment in children with OA compared to HC, energy and
micronutrient intake was similar in both groups, while saturated fat intake was higher in the OA group.
In children with OA, greater dysphagia severity was related to reflux symptoms and recent stricture
dilatations, as well as intake of a higher proportion of saturated fats.
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Results and clinical implications of esophagogastroduodenoscopy, pH-(impedance) testing
and high resolution manometry in esophageal atresia patients according to international
guideline recommendations
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1Emma

Children’s Hospital, Amsterdam UMC, University of Amsterdam, Pediatric Gastroenterology
and Nutrition, Amsterdam, Netherlands
2Sydney Children’s Hospital, Department of Paediatric Gastroenterology, Sydney, Australia
3Emma Children’s Hospital, Amsterdam UMC, University of Amsterdam, Pediatric Surgery,
Amsterdam, Netherlands
4Emma Children’s Hospital, Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam, Pediatric
Gastroenterology, Amsterdam, Netherlands
Objectives and Study: According to ESPGHAN consensus guidelines, regular follow up of patients
born with esophageal atresia (EA) should include surveillance esophagogastroduodenoscopy with
biopsies (EGD) and a pH (±impedance) measurement (pH-MII) to evaluate gastro-esophageal reflux
disease (GERD). Furthermore, High resolution manometry (HRM) is considered useful to assess
esophageal dysmotility. It is further recommended to perform testing when symptoms are present. The
aim of this study was to evaluate the diagnostic yield and clinical implications of these tests.
Methods: Retrospective study evaluating the outcomes of all EA patients who underwent EGD, pHMII and/or HRM for surveillance or symptom evaluation according to EA guideline recommendations in
2017 and 2018 at Emma Children's Hospital and Sydney's Children's Hospital.
Results: In total, 78 patients were included (n=61 (78%) Gross type C, median age 5 [0-17] years).
Indication for testing was surveillance in 31 patients and symptom evaluation in 47 patients. Mild
symptoms in the screening group included dysphagia (17%), regurgitation (13%) and heartburn (7%).
Patients that came for symptom evaluation reported dysphagia in 73%, regurgitation in 46% and/or
heartburn in 35%.
Surveillance (n=31): Surveillance tests had therapeutic consequences in 14 (45%) patients. EGD was
abnormal in 9 (30%) patients (see table). EGD resulted in medication alteration in 13 (42%) and/or
dilation in 3 (10%) patients. pH-MII results are shown in the table. They led to change in medication in
3 (30%) patients.
Symptom evaluation (N=47): Tests performed for symptom evaluation had clinical implications in 36
(77%) patients. EGD revealed abnormalities in 29 (62%) patients (see table). EGD results led to
clinical consequences in 25 (53%) patients which included change in prescribed medication (34%),
dilation (28%), dietary changes (4%) and/or referral to other medical specialism (2%). pH-MII results
are shown in the table. They had clinical consequences in 12 (46%) patients which included change in
medication (31%), fundoplication (2%), referral to other medical specialism (5%) and/or additional
testing (2%). HRM abnormalities led to therapeutic consequences in 3 patients which included referral
for contrast esophagram (11%), decrease of oral feeding (11%) and gastrostomy placement (11%).
Conclusion: EGD and pH-MII reveal multiple abnormalities that have clinical consequences even in
asymptomatic EA patients during routine screening. HRM can additionally be useful in symptomatic
patients to tailor treatment.

Test
EGD

Results

Surveillance (N (%))*

Symptom evaluation (N
(%))*

strictures

3/30 (10%)

13/47 (28%)

esophagitis

2/30 (7%)

11/47 (23%)

EoE

4/30 (13%)

6/47 (13%)

other abnormalities

5/30 (17%)

14/47 (30%)

Total abnormal EGD
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pH-MII

HRM

acid exposure >3%

4/10 (40%)

9/26 (35%)

acid exposure >7%

1/10 (10%)

2/26 (8%)

positive symptom
association

2/10 (20%)

10/26 (39%)

Total abnormal HRM

7/7 (100%)

9/9 (100%)

[Results of EGD, pH-MII and HRM]
EGD = esophagogastroduodenoscopy; pH(+/-MII) = pH(+/-impedance) measurement; HRM = high
resolution manometry; EoE = eosinophilic esophagitis.
*: note that one patient could have more than 1 abnormal test result and that one abnormality could
lead to >1 clinical consequence.
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The impact of music therapy on stress, functional gastrointestinal disorders and psychomotor
development: a prospective randomized controlled study in preterm infants
Noemi Zampatti1, Barbara Sgobbi2, Francesco Tandoi2, Marta Quadrelli2, Massimo Agosti2, Silvia
Salvatore1
1University
2University

of Insubria, Pediatric Department, Varese, Italy
of Insubria, Pediatric and Neonatal Department, Varese, Italy

Objectives and Study: Functional gastrointestinal disorders (FGIDs) are common in infants and
particularly in preterm neonates. Music therapy is used as an educational, and complementary
therapeutic instrument in various conditions. The aim of this study was to evaluate the impact of music
therapy on well being and FGIDs in a cohort of preterm infants.
Methods: This was an open randomized controlled study, that consecutively recruited at birth all
preterm infants with a very low birth weight (< 1500 gr) born in 2016-2018. Exclusion criteria were:
neonatal asphyxia or intraventricular haemorrhage (3rd - 4th degree); deafness; severe retinopathy,
malformations or surgical interventions; mothers with drug addiction or severe mental disorders;
parents unable to participate to the study or not speaking Italian language. Neonates were randomized
at enrolment, by a computer generated list, into one group undergoing a personalized music
intervention and one control group. The music therapy started in the 7th-15th day of life and was based
on sessions of active music (live music and parents' lullabies) and receptive music (recorded songs) .
Music therapy sessions were delivered, during the hospital stay 3 times/day for 3 days/week for a
maximum of 30 minutes per day. After discharge the music therapist organized a music session 30
minutes once a week, continued up to the 12th month of life. Neonatal parameters, antibiotic, type of
breathing and feeding, length of hospital stay and maternal education were recorded. Infants' stress
level was assessed by salivary cortisol levels at birth and discharge. Gastrointestinal symptoms
spontaneously reported by parents at 1, 3, 6 and 12 months of life were analyzed. Psychomotor
development was evaluated by the Griffith's scale at 12 months. All collected data were analysed
using the Stata MP13 software. Univariate and multivariate logistic models were used to analyse the
impact of music therapy. A p-value < .05 was considered statistically significant.
Results: 86 preterm neonates met the study criteria. Baseline variables' distribution were well
balanced between the two groups, with the exception of breast feeding (χ2 = 3.91; P = 0.048) and of
cerebral haemorrhages (I and II degree), higher in the group underwent to music therapy (χ2 = 4,0218;
P = 0,045). Overall, 30 of the 86 participants (34,9%) reported at least one FGID during the first 6
months of life: 12 (27,9%) infants in the intervention group and 18 (41,9%) in the control group
(P=N.S.). The average number of functional gastrointestinal disorders was not significantly different
between the two groups (T= 0.532; P= 0.596). Colic was the only FGID favourable impacted by the
music therapy (χ2= 4.96; P= 0.026), of borderline statistical significance in univariate and multivariate
models (OR= 8.167; P= 0.055). Infants in the control group showed higher cortisol levels compared to
newborns undergoing music therapy (OR= 3; P= 0.013).Music therapy significantly improved the
Griffith's global score and all different areas of cognitive development (P= < 0.0001).
Conclusion: Music therapy showed preliminary promising results in reducing neonatal stress and
occurrence of colic while improving cognitive and global development at 12 months of life in a high risk
population of preterm infants.
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Pediatric-onset inflammatory bowel disease has only a modest effect on final growth: A report
from the epi-IIRN
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Objectives and Study: The impact of pediatric-onset inflammatory bowel disease (IBD) on growth is
debated. We aimed to investigate the effect of IBD on anthropometric measures at young adulthood in
a nation-wide study.
Methods: All children diagnosed with Crohn´s disease (CD) or ulcerative colitis (UC) from 2005 to
2019 were identified in all Israeli Health maintenance organizations databases along with matched
non-IBD controls.
Results: Overall, 2,229 cases of IBD (68% with CD, mean age at diagnosis 15±2.4 years, 51.3%
females) were matched to 4,338 controls. Only females with CD differed in final height from controls
(z-scores -0.37±1.09 vs. -0.25±1.06, respectively; p=0.01), corresponding to a mean difference of 0.7
± 0.2 cm and 1.2± 0.3 cm in females diagnosed < 14 years (p=0.02). There was no difference in final
height between males with CD and matched controls and in patients with UC. However, the proportion
of patients with CD achieving final height z-scores of -1 and zero differed significantly from controls for
both males (71.1% and 34.8% vs. 79.1% and 43.0%, respectively; p< 0.001) and females (67.7% and
30.4% vs.79.6%, and 43.3%, respectively; p< 0.001). Patients who were treated with anti-tumor
necrosis factor agents during growth potential had similar height improvement to patients treated with
other regimens. Patients with CD and UC, were leaner at early adulthood compared with controls.
Conclusion: In pediatric-onset IBD, absolute final height was modestly affected for females with CD.
Nevertheless, greater proportions of both genders with early diagnosis of CD failed to achieved normal
final height, compared to controls.
Disclosure of Interest: This work was supported by the Leona M. and Harry B. Helmsley Charitable
Trust [grant number G-2018PG-CD009]
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Validation of PANTS study in a prospective inception cohort of pediatric Crohn's disease
patients
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Objectives and Study: The PANTS study has shown that 22% of Crohn's disease (CD) patients
treated with infliximab and 27% of those treated with adalimumab fail to respond, and over one third of
the others lose response within one year. The PANTS study developed a model that predicts
therapeutic failure, but it was never validated in children. We aimed to explore sustainability and
outcomes of biologics and validate the PANTS model in an inception cohort of children with CD.
Methods: Children (0-18 years) with CD, who were commenced on anti-TNF as the first biologics
agent, were prospectively enrolled at two medical centers. Explicit demographic and clinical data,
laboratory results, and adverse events were recorded at baseline, four and 12 months thereafter. The
primary outcome was steroid-free remission (SFR; sustained treatment with weighted pediatric
Crohn´s disease activity index (wPCDAI) < 12.5 and without steroids) at the 12-month visit. Secondary
outcomes were primary non-response (PNR) defined as treatment switch prior to four months, SFR
with normal ESR/CRP at 12 months and sustained SFR (SSFR), defined as SFR at both 4 and 12
months).
Results: A total of 121 children were included (mean age 14.1±3.0, 81 (66%) male, 44 [36%] with mild
43 (36%) with moderate and 34 [28%] with severe disease). Sixty-five patients (54%) received
infliximab and 56 (46%) received adalimumab. SFR at 12 months was achieved in 48 (74%) of those
treated with infliximab and 33 (59%) of those treated with adalimumab (p=0.06), while SFR with
normal ESR/CRP was achieved in 44 (68%) and 31 (55%), respectively (p=0.13). SSFR was achieved
in 35 (54%) of the infliximab group and 21 (36%) of the adalimumab group (p=0.05). PNR rate was 9%
(n=6) in infliximab and 14% (n=8) in adalimumab (p=0.3).
The associations found in PANTS multivariable model for predicting SFR of adalimumab treatment
were not replicated in our cohort, including perianal disease (16 [50%] in SFR vs 11 [52%] in non-SFR,
p=0.5), baseline BMI (-0.7±1.4 vs -0.4±1.5; p=0.3) and drug levels (9.6 [IQR 5.7-14.6] vs 7.1 [5.210.6]; p=0.3). Similarly, in those treated with infliximab we did not replicate the association between
SFR and drug levels at four months (2.1 ug/ml [0.8-4.9] vs 1.4 ug/ml [0.5 vs 2.9]; p=0.3).
Similarly, we could not replicate most of the univariable associations found in PANTS for both PNR
and SFR (Table).
Conclusion: Most of those treated with anti-TNF achieved SFR at 12 months, especially with
infliximab. Patients who were in SFR at four months were more likely to achieve therapeutic success.
The PANTS model was only partially replicated in our pediatric cohort, highlighting the importance of
independent validation of any prediction rule.
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Objectives and Study: Pediatric ulcerative colitis (UC) confers a higher risk for acute severe colitis
(ASC) and colectomy than adult-onset disease. In this study from Horizon 2020 cohort we aimed to
explore outcomes of UC patients and to validate predictors identified in the previous PROTECT cohort
and other pediatric studies in a large multicenter inception cohort study.
Methods: Children (0-18 years) with new diagnosis of UC were prospectively enrolled in pediatric IBD
centers from 17 countries. Explicit demographic and clinical data, laboratory results, disease
characteristics, treatment and adverse events were recorded at baseline, four and 12 months
thereafter. The primary outcome was steroid free remission (SFR) at 12 months, defined as Pediatric
Ulcerative Colitis Activity Index (PUCAI)< 10 without steroids. The secondary outcomes were
sustained SFR (SSFR; defined as SFR at both four and 12 month visits), escalation to anti-TNF,
escalation to immunomodulators (IMM), ASC and colectomy.
Results: A total of 190 children were included and completed at least one year of follow up (mean age
12.9±3.7, 98 [52%] male), 76 (40%) patients received induction therapy with 5-ASA, 61 (32%) with oral
corticosteroids (CS), 34 (18%) with intravenous CS and 19 (10%) others. SFR at 12 months was
achieved in 118 (62%) patients and SSFR was achieved in 64 (34%) patients. ASC occurred in 33
(17%) patients during the first year from diagnosis, three (2%) of whom underwent colectomy during
the same hospitalization, and another one by ten months from hospitalization. In addition, 87 (46%)
patients escalated to IMM, and 76 (40%) to anti-TNF.In our cohort we did not replicate most of the
predictors demonstrated in the PROTECT study or the study by Shechter et al for SFR, ASC and need
for treatment escalation (Table). The only replicated associations were between albumin at diagnosis
and need for anti-TNF, and between PUCAI at baseline and ASC.
Conclusion: Despite the fact that one fifth of children with new-onset of UC required admission for
ASC during the first year of diagnosis, still most children achieved SFR at 12 months. The PROTECT
model and Schechter criteria were not replicated in our independent cohort, highlighting the
importance of external validation of any prediction rule.
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Objectives and Study: Adalimumab, a monoclonal anti-TNFα immunoglobulin, is effective in inducing
and maintaining remission in children with Crohn's disease (CD) and ulcerative colitis (UC).
Therapeutic drug monitoring (TDM) is an effective strategy to maximise the response rates and the
correlation between serum adalimumab concentrations and the clinical response has already been
demonstrated but paediatric studies are lacking. In particular, it is not known if serum drug levels
measured in the early phases of treatment can predict the long-term response in children.
This study aimed at assessing the predictivity of adalimumab concentrations at the end of induction
and early during maintenance for long term response.
Methods: Patients with CD or UC, aged 6-18 years, treated with adalimumab according to the
standard therapeutic protocol, were enrolled at three paediatric Italian hospitals, between January
2013 and December 2018. Demographic, clinical and biochemical data and details on adalimumab
treatment were recorded. Serum samples were collected during routine visits between adalimumab
administrations and therefore not consistently at through. Adalimumab and anti-adalimumab
antibodies were measured retrospectively using enzyme-linked immunosorbent assays (ELISA).
Clinical remission was defined by Paediatric Crohn's Disease Activity Index (PCDAI) or Paediatric
Ulcerative Colitis Activity Index (PUCAI) ≤ 10, for CD and UC, respectively. Mixed effect logistic
regression analysis and receiver operating characteristic curves (ROC) were used for the statistical
analyses.
Results: Thirty-two children (median age 14.9 years) were enrolled. Sixteen, 15, 14 and 12 patients
were in remission at week 4, 22, 52 and 82, respectively. Adalimumab concentration above 13.85 and
7.54 µg/ml at week 4 and 22 emerged as a predictor of remission at week 52 and 82. The optimal cutoff value for adalimumab concentrations at week 4 to predict clinical response at week 52 and 82 was
13.85 µg/mL (AUC = 88.9%; sensitivity of 83.3%, specificity of 88.8%, p = 0.015 for week 52, AUC =
78.9%, sensitivity = 100%, specificity = 88.9%, %, p = 0.016 for week 82).
Conclusion: In children with IBD, adalimumab concentrations significantly correlate with disease
activity. Adalimumab non-trough levels higher than 13.85 µg/mL at week 4 are associated with clinical
remission at week 52 and 82. In this context, monitoring adalimumab concentration at an earlier stage
and adopting a proactive treatment strategy may result in better long-term success rates.
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Objectives and Study: Infliximab is commonly used in inflammatory bowel disease (IBD), but
differences in clinical response are common. Several studies have considered the possibility that
these differences are caused by genetic variability in proteins important for antibodies degradation,
such as Fc-gamma receptors (FCGRs), and in cytokines, among which TNFα and IL6, that play a
central role in the pathogenesis of IBD. Given that no unique marker has been yet identified in
paediatric patients, this study aims at evaluating the impact of 3 single-nucleotide polymorphisms
(SNP) rs396991 in FCGR3A, rs1800795 in IL6 and rs1800629 in TNFα genes on infliximab response
in an Italian cohort of young IBD patients.
Methods: Patients with Crohn´s disease (CD) or ulcerative colitis (UC), aged 0-18 years, treated with
infliximab, were enrolled at the the IRCCS Burlo Garofolo in Trieste and the Ca´ Foncello Hospital in
Treviso. Samples for infliximab and anti-drug antibodies (ADAs) measurements were taken at the
appropriate clinic visit. DNA was extracted from whole blood samples and TaqMan SNP genotyping
assays, PCR-RFLP and/or droplet digital-PCR were used to characterise the genetic variants. ADAs
were measured when infliximab plasma levels were ≤ 1.5 µg/ml. Patients with ADAs higher than 10
units per millilitre (AU/ml) were considered positive. For each patient clinical efficacy was assessed,
using Paediatric Crohn's Disease Activity Index (PCDAI) and Paediatric Ulcerative Colitis Activity
Index (PUCAI) for CD and UC patients, respectively, at the end of induction and at 22 and 52 weeks.
Disease was considered in remission if indexes were ≤10.
Results: Seventy-six children (median age 14.7 years) were enrolled and genotyped. A significant
association between the FCGR3A SNP and loss of response at the end of induction and during
maintenance phase (at 22 and 52 weeks) was found. In particular, the presence of the variant allele V
conferred a reduced clinical response at the end of induction (p-value = 0.004), at 22 weeks (p-value =
0.001) and at 52 weeks of treatment (p-value = 0.006) and a higher probability to produce ADAs (pvalue = 0.02). No association was found between the TNFα and IL6 SNPs, clinical response and
ADAs production. None confounding effect between therapeutic response to infliximab, SNPs and IBD
types was observed (p > 0.05). Furthermore, the correlation between infliximab pharmacokinetic and
polymorphisms was evaluated in a subgroup of patients, based on the availability of patients' sera
(N=56). A significant association between the FCGR3A variant and median infliximab levels measured
during maintenance phase was found. In particular, patients with FF genotype had a higher infliximab
levels compared to patient with variant allele V (6.8 µg/ml, IQR:9.2; vs 1.23 µg/ml, IQR:1.3; vs 2.6
µg/ml, IQR:3; p = 0.04 for FF, VF and VV respectively). No association was found considering the IL6
and TNFα SNPs and infliximab levels.
Conclusion: The present study provides new information about the role of FCGR3A SNP in paediatric
IBD patients: this SNP seems to affect infliximab response and influence ADA's production
susceptibility. Further studies to identify long-term responders to anti-TNFα therapy and to minimise
the risk of immunogenicity may increase our ability to tailor treatment of IBD.
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Objectives and Study: Very early onset inflammatory bowel diseases (VEOIBD) are arbitrarily
defined as IBD (Inflammatory Bowel Diseases) occurring before 6 years (y) of age, while early onset
inflammatory bowel diseases (EOIBD) comprise patients diagnosed between the age of 6 and 10
years old. The outcomes of these cohorts that represent a small proportion of pediatric patients
diagnosed with IBD are still poorly described.
Methods: We analysed data from patients diagnosed between January 2014 and December 2018,
from our CHU Sainte-Justine IBD database. The primary endpoint was to compare the phenotypes of
VEOIBD and EOIBD. The secondary endpoint was to compare the rates of steroid free clinical
remission (SFCR) at 12 (± 2) months (m) post-diagnosis and at the last follow-up.
Results: 28 (14 males) and 67 (34 males) patients were diagnosed with VEOIBD and EOIBD
respectively, accounting for 5.1% and 12.4% of patients diagnosed before the age of 18 in our cohort.
The distribution of disease subtypes significantly differed between the two groups. Crohn's disease
(CD) was more prevalent in EOIBD (64.2 vs 39%) whereas unclassified colitis (IBD-U) was diagnosed
in 28.6% vs 10.4% of VEOIBD and EOIBD respectively (p=0.03). No difference was found between
the two groups for UC rates. In CD, colonic disease without ileal involvement was found in 81.8% of
VEOIBD vs 25.6% of EOIBD (p=0.004). CD patients displayed macroscopic or histological upper
gastro-intestinal lesions in 54.5% of VEOIBD vs 79.1% of EOIBD (p=0.004). In contrast, ulcerative
colitis (UC) and IBD-U extent did not differ between both groups with pancolitis being the most
common presentation at diagnosis (VEOIBD: 76.5% vs EOIBD: 70.8%). The rate of severity at
diagnosis as assessed by the physician global assessment scale (PGA) was higher in VEOIBD
(60.7%) than EOIBD (43.3%) but this difference did not reach statistical significance. At 12 m (± 2)
post-diagnosis, 17 (60.7%) VEOIBD and 43 (64.2%) EOIBD patients were in SFCR. At a median
follow-up (MFU) of 39 m, SFCR was observed in 22 (78.6%) VEOIBD patients of whom 14 were under
biologic therapy. Two VEOIBD patients (7.1%) underwent a colectomy. In the EOIBD group, at a MFU
of 40 m, 62 (92.5%) patients were in SFCR, including 43 patients under biologic therapy. Four EOIBD
patients (5.9%) underwent a surgery. In total, 16 VEOIBD (57.1%) and 43 EOIBD (64.2%) patients
received biologic therapy, initiated at a median time of 3.5 and 1.5 m after diagnosis in VEOIBD and
EOIBD patients respectively.
Conclusion: VEOIBD differed from EOIBD in terms of distribution of disease subtypes and location in
Crohn's disease (mostly colonic only). However, the severity of the disease and the rate of patients in
SFCR at one year post diagnosis and at the end of follow-up did not significantly differ between both
groups.

Contact e-mail address: laurence.chapuy.med@ssss.gouv.qc.ca

Volume 72, Supplement 1, May 2021

220

GASTROENTEROLOGY - Inflammatory bowel disease
G-ePwP-061
Incidence of inflammatory bowel disease in South Asian and Chinese people: A populationbased cohort study from Ontario, Canada
Jasbir Dhaliwal1, Tuna Meltem2, Sanjay Murthy3, Baiju Shah4, Anne M Griffiths5, Eric Benchimol5
1Cincinnati

Children's Hospital Medical Center, Division of Gastroenterology, Hepatology and Nutrition,
Cincinnati, United States
2ICES, ICES, Ottawa, Canada
3The Ottawa Hospital, Inflammatory Bowel Disease, Ottawa, United States
4Sunnybrook Health Sciences Centre, Endocrinology, Toronto, Canada
5The Hospital for Sick Children, Division of Gastroenterology, Hepatology and Nutrition, Toronto,
Canada
Objectives and Study: Studies using population-based data from Ontario previously found South
Asian (SA) and East Asian immigrants develop IBD at lower rates than non-immigrants. However,
incidence among the Canadian-born children of SA immigrants was comparable to those of nonimmigrants, and younger age at arrival to Canada was associated with an increased risk. We
determined the incidence of IBD in immigrant and non-immigrant SA and Chinese people compared
with the general Ontario population.
Methods: All incident cases of IBD in children (1994-2015) and adults (1999-2015) were identified
from population-based health administrative data in Ontario, Canada using validated algorithms.
Ethnicity was assigned by linkage of a validated surname-based database to health administrative
data, immigration records, and hospital birth data. We determined standardized incidence of IBD and
the adjusted incidence rate ratio (aIRR) in South Asians and Chinese comparable to the general
population. Based on existing evidence, we adjusted for confounders selected a priori: immigration
status, sex, income and rurality.
Results: Amongst 14,483,769 people in the general population, standardized incidence of IBD per
100,000 person-years (PY) was 24.7 (95%CI 24.4-25.0), compared with 14.6 (95%CI 13.7-15.5) in
982,472 South Asians and with 5.4 (95%CI 4.8-5.9) in 764,397 Chinese. The risk of IBD in South
Asians was lower to the general population prior to adjusting for immigration, IRR 0.82 (95%CI 0.780.86), but comparable after adjusting for immigrant status and other confounders (aIRR 1.03 95% CI
0.96-1.10). Only South Asian adults (18-64y) had a higher risk of IBD (aRR 1.10, 95% CI 1.02-1.18),
not children or seniors. Compared to the general population, South Asians had a lower risk of Crohn
disease (CD), irrespective of age (aIRR 0.66, 95% CI 0.60-0.77), but a higher risk of ulcerative colitis
(UC) (aIRR 1.47, 95% CI 1.34-1.61). South Asians were more likely to develop UC than CD (aIRR
1.51, 95%CI 1.38-1.66). The risk of IBD was much lower in Chinese people, irrespective of age (aIRR
0.24, 95% CI 0.20-0.28). This lower risk was similar in CD (aIRR 0.21, 95% CI 0.17-0.26) and UC
(aIRR 0.28, 95% CI 0.23-0.25). The South Asian population had a statistically higher risk of developing
IBD compared to the Chinese population (aIRR 4.29, 95% CI 3.62-5.08), and were more likely to
develop UC (aIRR 1.36, 95% CI 1.08-1.73).
Conclusion: Canadian South Asians had a similarly high risk of developing IBD compared with the
general population after adjusting for immigration status, a finding distinct from the Chinese
population. There was an age-response relationship in South Asians only. Furthermore, South Asians
were more likely to develop UC than people of Chinese origin, potentially owing to differences in
genetic susceptibility and/or environmental factors.
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[Incidence rate ratio of South Asian compared with General population, stratified by age and sex]
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Outcomes after using Vedolizumab in paediatric inflammatory bowel disease in a tertiary
centre, over a 3 year period
Rajkumar Dhandayuthapani1, Vaia Zouzo1, Fiona Cameron1, Manjula Velayudhan Nair1, Marcus
Auth1, Sarang Arun Tamhne1, Professor Stephen Allen1, Jeng Cheng1, Elizabeth Renji1
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Objectives and Study: Vedolizumab has proven efficiency in adults but data in paediatric
inflammatory bowel disease (pIBD) is limited. We present the outcome of treatment with vedolizumab
in refractory pIBD cohort.
The primary outcome was remission at Week 14 and last follow up (wPCDAI/PUCAI< 10) from
commencing vedolizumab. The secondary outcomes were to review trend of biochemical makers,
surgical interventions, and adverse effects.
Methods: Retrospective and ongoing prospective review of all patients commenced on Vedolizumab
following loss of response to anti-tumour necrosis factor [TNF] between Nov 2017 and Nov 2020.
Results: 11 children received vedolizumab (6[54%] males), mean age at time of diagnosis 12.45(8.3415.48) with a median(IQR) time from diagnosis of 2.68(1.79-5.28)years; 6[54%] Crohn's disease [CD]
and 5[46%] Ulcerative colitis/IBD Unclassified [UC/IBDU].
For CD; 5/6 was treated previously with anti-TNF [40% primary failure, 60% secondary failure], all had
colonic disease, 3/6 upper GI involvement and 3/6 perianal disease. One child with Bruton's
agammaglobulinemia was anti-TNF naïve when commenced on vedolizumab. All UC children were
treated with anti-TNF [40% primary failure, 60% secondary failure], 80% had pan-colitis.
Median age at time of commencing vedolizumab (V0) was 14.99(13.0-17.6). Baseline characteristics at
V0; faecal calprotectin(FC) 2851(92-6000), Hb 114(96-146), ESR 22(4-90), albumin 39(27-46) and
CRP 16.7(4-39.5). 4/11(36%) required surgery, three of whom had colectomy. 8/11 remained on
immunomodulators with vedolizumab. Transient raised transaminases and eczema was reported once
and low mood with suboptimal response noted once. 6/11(54%) were in remission 14 weeks from
commencing vedolizumab (V14) and 4/11(36%) were excluded. At last follow up from commencing
vedolizumab (VF), median years 2.21(0.78-3.43), 3 remained in remission.
In CD cohort, one child had a defunctioning ileostomy and remained in steroid free remission (SFR) at
V14 and VF (3.43 years) on vedolizumab monotherapy. One had colectomy (FC-3296 wPCDAI-60),
steroid dependency compounded by methotrexate induced interstitial nephritis and vedolizumab was
discontinued at VF (2.19 years). Two continue to have active disease at V14 after commencing
vedolizumab. One had SFR at V14 and was transitioned at 2 years (FC-2585, wPCDAI-25) on
vedolizumab. One with anti-TNF resistant disease, achieved clinical remission 9 months after starting
vedolizumab (wPCDAI 2.5, FC 598) before being transitioned.
In UC cohort, two had vedolizumab primary non-response needing subtotal colectomy. One patient
with PUCAI 5 at V14 needed regime intensification for low vedolizumab levels but had active disease
(PUCAI-25, FC-366) when transitioned at VF (2.06 years). One patient, who achieved remission whilst
on steroid at V14, remains in SFR at VF (0.58 years) on concomitant immunomodulation and optimal
vedolizumab level at end of induction (>19). One who was lost to follow-up during COVID, was
transitioned on 4 weekly vedolizumab regime.
Conclusion: At V14, 54% of patients achieved clinical remission and we see significant improvement
with PUCAI/PCDAI scores and faecal calprotectin in both UC and CD cohort. We are continuing this
study over a longer period to achieve a larger cohort.
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[Outcome with vedolizumab in CD and UC patients]
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Oxidative stress and antioxidant response in children with IBD: preliminary results of the
OxIBDiet trial
Simona Gatti1, Laura Cianfruglia2, Tiziana Galeazzi1, Alessandra Palpacelli1, Sara Quattrini1, Claudia
Quatraccioni3, Giulia Catassi1, Antonio Di Sario3, Tatiana Armeni2, Carlo Catassi1
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Objectives and Study: Oxidative stress has been implicated in the pathogenesis and development of
complications of inflammatory bowel disease (IBD). The OxIBDiet (NCT04513015) is a multicenter, 2phases project involving children and adults with IBD with the following aims 1. to characterize the
oxidative status of IBD subjects 2. to evaluate the effects of an antioxidant dietetic treatment in a
subgroup of IBD subjects. Preliminary results on the oxidative status in children with IBD compared to
healthy controls are shown in this abstract.
Methods: Reactive oxygen species (ROS, Arbitrary Units) and the activity (nmol/min/mg of protein) of
the main antioxidant enzymes, superoxide dismutase (SOD), glutathione peroxidase (GPX),
glutathione reductase (GR), glutathione S-Transferase (GST) and catalases (CAT) were measured in
PMNs cells. The ferric reducing ability of plasma (FRAP, µmol/equivalent FeSO4) was used as a
measure of the total antioxidant capacity and lipid peroxidation was assessed through the evaluation
of the serum levels of the thiobarbituric acid reactive substances (TBARs, µmol MDA). Advanced
Oxidation Protein Products (AOPP, µmol/g protein) in serum were evaluated to measure the degree of
protein oxidation. Correlations between oxidative stress markers, demographic variables (age, gender)
and clinical parameters (type and activity of disease, inflammatory markers and use of drugs) were
evaluated.
Results: Thirty five children with IBD (mean age: 14.13 ± 2.2 years, 60% females, 65% in remission,
18 with Ulcerative Colitis, 15 with Crohn's Disease and 2 with IBD-U) were enrolled. The total
antioxidant capacity was significantly reduced (p 0.0043) in IBD children compared to a group of
healthy controls (mean age: 26,9 ± 17 years). The activity of GPX and CAT enzymes was increased in
children with IBD in comparison to controls, with no differences in children with active disease
compared to patients in remission. The activity of the other enzymes was not different between the 2
groups. No differences were found in the levels of ROS, levels of lipid peroxidation and protein
oxidation (see table).In the IBD group the total antioxidant capacity (FRAP) was positively correlated
with the male gender (r=0.39, p 0.003) and with higher serum C-reactive protein (mg/dl) levels (r=0.65,
p=0.0004). No correlation was found between FRAP and age, type of disease, disease's activity, use
of biologics and levels of fecal calprotectin.
Conclusion: Our preliminary results show that oxidative status is significantly impaired in children with
IBD, with a relevant reduction of the total antioxidant capacity (FRAP) in comparison to healthy
subjects. Furthermore, the activity of first line antioxidant enzymes involved in H2O2 detoxification
(catalase and glutathione perioxidases) is increased in IBD children, as a possible mechanism of
protection that is not sufficient to restore the total antioxidant capacity. Final results of the OxIBDiet
trial and the comparison between children and adults data will clarify the role of the impairment in the
antioxidant cascade in IBD pathogenesis and will evaluate whether this imbalance is a possible
therapeutic target.
Median, IQR

IBD children (n=35)

Controls (n=35)

p

ROS

40 (27.4-70.3)

31.78 (23.6-44.4)

ns

GST activity

10.06 (7.7-13.6)

8.31 (4.8-12)

ns

GPx activity

93.27 (49-107)

58.53 (37.7-61.2)

0.02

GR activity

13.5 (7.3-16.9)

13 (9.1-14.8)

ns

SOD activity

4.16 (3.45-6.7)

3.54 (2.9-4.4)

ns
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CAT activity

169.7 (102.1-290)

72.47 (57.2-104.8)

0.001

FRAP

212.1 (199-233.2)

248.3 (234.5-283.6)

0.0001

TBARs

9.6 (8-12.5)

9.5 (8.3-10.5)

ns

AOPP

6.75 (6.07-7.4)

6.1 (4.75-7)

ns

[Oxidative markers in IBD children compared to controls]
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Pharmacokinetics, safety, and efficacy of intravenous vedolizumab in paediatric patients with
ulcerative colitis or Crohn's disease: Results from the phase 2 hubble study
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Frank Ruemmele6, Nicholas M. Croft7, Bartosz Korczowski8, Promise Lawrence9, Siddharth Bhatia9,
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2Shaare

Objectives and Study: Vedolizumab (VDZ) is a gut-selective monoclonal anti-α4β7-integrin antibody
approved for treating adults with moderate to severely active ulcerative colitis (UC) and Crohn's
disease (CD). Here we evaluate the pharmacokinetics (PK), safety, and efficacy of intravenous (IV)
VDZ in children with UC or CD.
Methods: A phase 2, randomized, dose-ranging study (NCT03138655, EudraCT 2017-002231-41)
enrolled children (aged 2-17 yrs; body weight ≥10 kg) with moderate to severe UC or CD who failed to
respond to corticosteroids, immunomodulators, and/or TNF-α antagonists. Patients (pts) were
randomized by weight 1:1 to receive a low or high IV VDZ dose (150 or 300 mg, pts ≥30 kg; 100 or
200 mg, pts < 30 kg) on day 1 and weeks (wks) 2, 6, and 14. At wk 22, children with clinical response
could continue VDZ in an extension study. Primary endpoint: PK parameters at wk 14 (area under
serum concentration curve [AUCWk14], average concentration [Cavg,Wk14], observed serum concentration
[Ctrough,Wk14]). Other endpoints: % pts with clinical remission with Pediatric UC Index (PUCAI) score <
10 or Pediatric CD Activity Index (PCDAI) ≤10, clinical remission with complete Mayo score ≤2 with no
individual subscore >1 or CD Activity Index (CDAI) score ≤150, clinical response (based on complete
Mayo or CDAI scores), exposure-response relationship, safety, and anti-drug antibody (ADA)
detection.
Results: At baseline, randomized pts ≥30 kg (UC n=25, CD n=24) and < 30 kg (UC n=19, CD n=21),
respectively, had mean (SD) age of 13.5 (2.5) and 7.6 (3.2) years, 27/49 (55%) and 23/40 (58%) were
male; mean (SD) PUCAI total scores were 48.4 (18.1) and 55.3 (10.5), and mean (SD) PCDAI total
scores were 31.8 (10.0) and 31.4 (10.2). For UC and CD, AUCWk14 and Cavg, Wk14 increased
approximately 2-fold over the dose range from 150 to 300 mg in pts ≥30 kg and 100 to 200 mg in pts <
30 kg; Ctrough,Wk14 was higher in each high vs low dose arm (Table 1). Clinical remission at wk 14
(based on PUCAI or PCDAI) occurred in 13/25 (52%) pts ≥30 kg and 7/19 (37%) < 30 kg with UC, and
7/23 (30%) pts ≥30 kg and 11/21 (52%) < 30 kg with CD. Remission at wk 14 (based on complete
Mayo score or CDAI) occurred in 9/25 (36%) pts ≥30 kg and 4/19 (21%) < 30 kg with UC, and in 13/23
(57%) pts ≥30 kg and 12/21 (57%) < 30 kg with CD. Ctrough,Wk14 by clinical response is also reported in
Table 1. Treatment-related AEs occurred in 7/48 (15%) and 5/40 (13%) pts, ≥30 kg and < 30 kg,
respectively (1 serious AE). ADAs were detected in 6/88 (7%) pts. Overall, 59/89 (66%) randomized
pts continued in the extension study.
Conclusions: VDZ exposure increased in an approximate dose-proportional manner between low and
high VDZ doses. While fixed dosing may be adequate, further study is needed on dosing strategies.
Overall, response rates were similar to adults, although small sample size and cross-cohort variability
in disease severity limited interpretation. No new safety signals were identified.
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[Table 1. Wk-14 PK parameters and VDZ exposure according to clinical responsiveness (PK analysis
set)]
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Methylation levels of microRNA-124 in rectal mucosa as a potential biomarker for ulcerative
colitis-associated colorectal cancer in pediatric-onset patients
Mikihiro Inoue1, Yuhki Koike1, Yoshinaga Okugawa1, Yuka Nagano1, Kohei Matsushita1, Yoshiki
Okita1, Keiichi Uchida1, Yuji Toiyama1
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University Graduate School of Medicine, Gastrointestinal and Pediatric Surgery, Tsu, Japan

Objectives and Study: Patients with ulcerative colitis (UC) are at increased risk of colorectal cancer.
We have reported methylation levels of microRNA (miR)-124 in non-neoplastic rectal mucosa as a
biomarker for identifying UC-associated colorectal cancer (UC-CRC) in adult patients. This study
aimed to clarify the characteristics of methylation levels of miR-124 in rectal mucosa in pediatric-onset
patients with UC
Methods: Non-neoplastic rectal tissue specimens were collected from 34 pediatric-onset UC patients
including three with UC-CRC from 2005 to 2017. Cancer tissues were also obtained from the patients
with UC-CRC. Tissue methylation status of miR-124 was quantified by bisulfate pyrosequencing
analysis. Methylation levels of miR-124 in tissues obtained from adult-onset UC patients (10 with UCCRC and 42 without CRC) were also quantified. Correlation and differences in tissue miR methylation
were evaluated among samples.
Results: Methylation of miR-124 was significantly higher in cancer tissues compared with nonneoplastic rectal tissues in pediatric-onset UC patients (6.6±2.7% vs 31.7±5.7%, p=0.0047). Levels of
methylation in non-neoplastic rectal mucosa were positively correlated with age and duration of UC.
Increase rate of methylation level associated with disease duration in pediatric-onset patients was
accelerated compared to that in adult-onset patients. Comparison of methylation in non-neoplastic
rectal mucosa between pediatric-onset patients with and without UC-CRC showed significantly higher
methylation level in the patients with UC-CRC (6.6±2.7% vs 13.7±2.1%, p=0.0081). ROC analysis
revealed that methylation of miR-124 in non-neoplastic tissue discriminated pediatric-onset patients
with vs without cancer (sensitivity: 100%, specificity: 90.3%, AUC: 0.96, optimal cut-point value: 12%)
Conclusion: Methylation levels of miR-124 in non-neoplastic rectal mucosa might be useful to identify
pediatric-onset UC at greatest risk for developing UC-CRC.
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NUDT15 intermediate metabolizers are associated with longer infliximab durability in paediatric
Crohn´s disease patients treated by combination treatment with infliximab and azathioprine
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Objectives and Study: NUDT15 polymorphisms are associated with leukopenia during treatment with
thiopurines. We aimed to investigate the outcomes between NUDT15 normal metabolizers (NM) and
intermediate metabolizers (IM) in paediatric Crohn's disease (CD) patients treated by combination
treatment with infliximab (IFX) and azathioprine (AZA).
Methods: This study was a retrospective study conducted at two centres in Korea between 2004 and
2019. Included patients were those who had started treatment with IFX and AZA at < 19 years of age,
and had data available for NUDT15 polymorphisms. NUDT15 poor metabolizers and TPMT variants
were excluded from the analysis. Treatment outcomes such as clinical remission (CR), biochemical
remission (BR), mucosal healing (MH) at 1-year treatment, IFX trough levels (TLs), anti-drug
antibodies (ADAs) to IFX, 6-thioguanine nucleotide (6-TGN) levels, and IFX durability were compared
between NUDT15 NM and IM.
Results: A total 112 patients were included, and among them 86 patients (76.8%) and 26 patients
(23.2%) were each NUDT15 NM and IM, respectively. No significant differences were observed
between the two groups regarding the proportion of patients in CR, BR, MH at 1-year (CR: 88.4% vs.
100%, p=0.113; BR: 82.6% vs. 96.2%, p=0.112; MH: 31.4% vs. 38.5%, p=0.665). Interval shortening
of IFX was done in 33.7% and 15.4% of the NUDT15 NM and IM groups, respectively (p=0.121). IFX
TLs, ADAs, and 6-TGN levels were also comparable between the two groups. However, IFX durability
was significantly higher in NUDT15 IM compared to NM (96.2% vs. 77.9%, p=0.04). According to
multivariable Cox proportional hazard regression analysis, NUDT15 metabolizer group was the only
factor associated with IFX discontinuation (HR=0.127, 95% CI 0.017-0.947, p=0.044).
Conclusion: NUDT15 IM were associated with longer IFX durability in paediatric CD patients treated
by combination treatment with IFX and AZA. This finding may partially explain the longer durability of
IFX in Korean children compared to their counterparts in Western countries.
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The incidence and causes of renal failure in paediatric inflammatory bowel disease - A project
of the PIBD-SETQuality Safety Registry
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Objectives and Study: Inflammatory bowel disease (IBD) and its treatment are known to be
associated with renal manifestations, including tubulo-interstitial nephritis, glomerulonephritis,
nephrolithiasis and renal amyloidosis, both in adults and in children. These types of renal involvement
can lead to renal failure, a severe complication. However, data on renal failure in paediatric-onset IBD
(PIBD) is scarce. In this study we aim to provide insight in the incidence and underlying causes of
renal failure in PIBD and to identify associated risk factors.
Methods: Participating gastroenterologists of the international prospective PIBD-SETQuality Safety
Registry monthly reported via an electronic survey if they have observed one of ten predefined
complications in an IBD patient < 19 years of age. Amongst them was renal failure, defined as an
estimated glomerular filtration rate (eGFR) < 60 mL/min/1.73m 2. Details on the renal failure and
outcome, patient and IBD characteristics were obtained through an automated follow-up form. In
addition, participants annually reported the total number of PIBD patients treated at their hospital,
which together with the duration of study participation and number of cases was used to calculate the
incidence of renal failure. All cases were matched 1:4 to controls from the prospective PIBDSETQuality inception cohort to study disease activity, presence of extraintestinal manifestations, IBD
therapies and history of surgery as risk factors for renal failure.
Results: Between August 2016 and September 2020, 29 cases of renal failure were reported to the
registry. The total number of person-years in this period was 52,888 person-years, resulting in an
annual incidence of 5.48 per 10.000 patients (95% CI 3.67 - 7.87). Renal failure occurred after a
median disease duration of 20 months (IQR 6.0 - 45.5). Three cases were excluded from further
analysis because no follow-up data was available. Of the remaining cases, 18 (69%) occurred in
Crohn's disease and 8 (31%) in ulcerative colitis or IBD-unclassified patients. Eight (31%) were in
clinical remission, while nine had moderate/ severe disease activity (34%). The majority was
incidentally identified by routine follow-up (n=16, 62%). The underlying diagnoses of renal failure were
diverse. Prerenal kidney injury (n=8), tubulo-interstitial nephritis (n=5) and glomerulonephritis (n=5)
were reported most. Six cases (23%) were confirmed by renal biopsy. IBD medication (n=10, 39%)
was the most reported cause, the majority (n=5) being 5-aminosalicyc acids. Only two cases (8%)
were non-IBD related. Eight patients (31%) experienced chronic renal impairment (eGFR < 90
ml/min/1.73m2), of which three (12%) had an eGFR < 45 ml/min/1.73m 2. By multivariate analysis of
the case control study no significant IBD-related risk factors were identified.
Conclusion: Paediatric patients with IBD have a relatively high risk of developing renal failure, which
can be caused by the IBD and its systemic activity or due to complications of IBD related treatment.
Physicians should be aware of this risk in paediatric IBD patients. Routine monitoring of renal function
will help to detect renal injury early, to identify the underlying cause and thus, can allow for swift
intervention in attempt to prevent further deterioration of renal function.
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Objectives and Study: Few data are available at the population level on the impact of the changes of
therapeutic strategies over the last decades on the natural history of inflammatory bowel diseases
(IBD). The present study was aimed at evaluating the impact of the introduction of
immunosuppressants (IS) and anti-TNF on long-term outcomes in a large population-based paediatriconset IBD cohort.
Methods: Paediatric-onset (< 17 years) IBD cases were issued from a prospective population-based
study performed in Northern France between January 1988 and December 2011 and were
retrospectively followed until December 2013. Three diagnostic periods were defined by the
introduction of use of IS in our IBD patients in 1994 and of anti-TNF in 2001: 1988-1993 (P1; pre IS
era), 1994-2000 (P2; pre anti-TNF era) and 2001-2011 (P3; anti-TNF era). Risks for intestinal
resection, hospitalization and complicated behaviour (stricturing or penetrating) for Crohn's disease
(CD) and risk for colectomy for ulcerative colitis (UC) were compared between P1, P2, and P3 using
Kaplan-Meier survival analyses. The relation between medication use and risks for intestinal resection,
hospitalization and complicated behaviour for CD and colectomy for UC was assessed using
propensity scores.
Results: A total of 1,241 patients (640 girls; 52%) diagnosed with CD (n=933; 75%) or UC (n=308;
25%) were followed during a median duration of 9.1 years (IQR: 4.8-14.2). In CD, the IS and anti-TNF
exposure rate at 5 years increased over time from respectively 33.3% (P1) to 76.2% (P3) and from 0%
(P1) to 49.6 % (P3). In UC, IS and anti-TNF exposure at 5 years also increased over time from
respectively 9.8% (P1) to 65.6% (P3) and from 0% (P1) to 38.5% (P3). In parallel, risk for intestinal
resection at 5 years significantly decreased in CD (P1: 36%, P2: 31%, P3: 20%, p< 0.0001). During
P3, risk for intestinal resection significantly decreased with exposure to IS (HR: 0.35; IC95%: 0.220.55), p< 0.0001) or anti-TNF (HR: 0.36; IC95%: 0.20-0.64, p=0.0005). No significant change in 5
year-colectomy risk in UC was observed (P1: 17%, P2: 17%, P3: 9%, p=0.05). Risk for IBD-flare
related hospitalization at 5 years was similar over time in CD (P1: 42%, P2: 46%, P3: 43%, p=0.90),
whereas it increased in UC (P1: 32%, P2: 41%, P3: 52%, p=0.04). Progression to a complicated
behaviour in CD at 5 years did not change over time (P1: 33%, P2: 32%, P3: 25%, p=0.20).
Conclusion: In parallel with the increased use of IS and anti-TNF between 1988 and 2013, risk for
intestinal resection within 5 years after diagnosis decreased in paediatric CD. In UC, the risk for
colectomy did not change over time whereas the risk for hospitalization increased.
Contact e-mail address: delphine.ley@chru-lille.fr
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Two year follow up of children with inflammatory bowel disease (IBD) treated with Vedolizumab
and Ustekinumab
Roxana Mardare1, Natasha Burgess1, Dominic Studart1, Protima Deb1, Marco Gasparetto1, NM Croft1,
A Kadir1, Sandhia Naik1
1Royal

London Children's Hospital, Paediatric Gastroenterology, London, United Kingdom

Objectives and Study: In 2018, our Trust approved the use of Vedolizumab in children with
Ulcerative Colitis (UC) and Ustekinumab in children with Crohn's Disease (CD). At the time, access to
these drugs for children was only possible through research studies.
Our aim was to assess the efficacy and safety of these novel treatments in our cohort.
Methods: We conducted an observational single centre cohort study. Data was obtained from our
electronic system, Cerner Millennium, and Infoflex database. Analysis was performed using SPSS.
Results: 27 children were treated with Vedolizumab or Ustekinumab with 1 receiving both. All patients
had failed anti-TNF medication, except 1 research patient who commenced on Vedolizumab at
diagnosis. All patients underwent endoscopy prior to initiating Vedolizumab or Ustekinumab.

Vedolizumab

Ustekinumab

N

17

10

Median age at diagnosis (years)

9.1 (4.7 - 14.4)

7.0 (4.0 - 12.4)

Diagnosis n (M:F)

UC 12 (6:6) IBDU 3 (2:1) CD (2 research) (1:1)

CD 10 (5:5)

Disease location (Paris
classification) n

E4 14 E2 1 L2L4apG0 2

L3 8 L2 2 Upper involvement 50%
Peri anal disease 70% Growth
failure 70%

Length of disease prior to antiTNF treatment (months)

4.8 (0 - 44.7)

24.3 (6.8 - 50.3)

Treatment length (months)

13.5 (2.6 - 41.2)

22.0 (7.1 - 28.1)

Follow up length (years)

4.1 (2.0 - 12.4)

8.0 (2.8 - 11.9)

Clinical Remission (%) Note not all
Week 12 76% Week 52 n=9 Week Week 8 50% Week 52 n =4 Week
patients have received treatment
104 n=2
104 n=3
for 52 or 104 weeks

[Results. *Data expressed as median (range)]
Clinical remission was defined as PUCAI < 10 and PCDAI< 10. There was a higher induction rate of
remission than quoted in adult studies with similar maintenance of remission. At 2 years follow up,
55% (15/27) remained in remission, on treatment. 1/27 is currently still on Ustekinumab with mildly
active CD and 1/27 had their Vedolizumab stopped due to compliance and monitoring issues. All 10
children currently receiving Vedolizumab remain in remission. 5/6 currently on Ustekinumab remain in
remission. Of the 10/27 who failed treatment, 50% were primary non-responders and 50% had
secondary loss of response. 9/10 required subtotal colectomy and ileostomy, while the research
patient, who was anti-TNF naïve, switched to Infliximab after failing Vedolizumab.
There were no serious adverse events apart from one patient who developed eosinophilic
pneumonitis, but it is unclear whether this was due to Vedolizumab or 5 ASA. Minor skin or upper
respiratory tract infections were diagnosed in 5/10 patients on Ustekinumab and 1/10 patient
developed Clostridium difficile. Adrenal insufficiency, as a result of prolonged courses of steroids, was
detected in 7/27 children.
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Conclusion: In children with refractory IBD failing anti-TNF treatment, Vedolizumab and Ustekinumab
are effective and safe alternatives for inducing and maintaining remission, avoiding major invasive
surgery.
Contact e-mail address: roxana.mardare@nhs.net
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Gain-of-function variants in SYK cause immune dysregulation in humans and mice
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11John Radcliffe Hospital, Department of Pediatrics, Oxford, United Kingdom

Objectives and Study: Inflammatory diseases can be caused by monogenic inborn defects of
immunity. Understanding rare genetic defects that present with severe phenotypes informs precision
medicine diagnostic, therapeutic and screening approaches.
Methods: Whole-Exome Sequencing was carried out in six patients who presented with intestinal,
skin, joint inflammation and lymphoma. Additional functional in vivo approaches in humans and mice
and in vitro experiments were used to characterize the immunopathology.
Results: We identified 5 novel monoallelic mutations in the Spleen Tyrosine Kinase (SYK) gene (p.
P342T, p.A353T, p.M450I, p.S550F, p.S550Y) which resulted in gain-of function (GOF) with increased
phosphorylation of SYK. Main clinical manifestations of patients were intestinal (6/6), skin (5/6), joint
(2/6) and CNS (2/6) inflammation, recurrent infections (4/6) and hypogammaglobinemia, while diffuse
large B-cell lymphoma was present in 2/4 adult SYK GOF patients.
A knock-in mouse model of the human p.S550Y homologue was generated and recapitulated aspects
of patient's immune dysregulation including spontaneous joint inflammation and
hypogammaglobulinemia. Treatment with the SYK inhibitor R406 and wild-type bone marrow
transplantation from alleviated disease in the SYKS544Y mice, whereas bone marrow transfer
experiments demonstrated that SykS544Y immune cells could induce inflammation in wild-type mice.
Conclusion: Our study suggests that SYK GOF variants result in a novel and potentially treatable
autoinflammatory disease and points towards the critical role of SYK in immunopathology.

Contact e-mail address: daniel.mayr@rud.lbg.ac.at
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Inflammatory bowel disease in patients with Hirschsprung's disease: analysis of a populationbased Israeli IBD epiIIRN database
Hisham Najajra1, Sasha Harel1, Hagit Gabay2, Shiran Greenfeld3, Revital Kariv3, Rachel Balicer4, Dan
Truner1, Eyal Shteyer1
1Shaare

Zedek Medical Center, Institute of Pediatric Gastroenterology, Jerusalem, Israel
Health Services, Statistics, Jerusalem, Israel
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4Clalit Health Services, Clalit Research Institute, Jerusalem, Israel
2Clalit

Background: Hirschsprung disease (HSCR) has previously been associated with inflammatory bowel
disease (IBD). The aim of this study is to assess the incidence of IBD among children and adults with
HSCR in a very large population-based database of IBD.
Methods: The current analysis was performed on a validated epiIIRN cohort which includes all IBD
patients in Israel (n=39, 248 (2,629 of whom children)). This database includes patients from two of
four Health Maintenance Organizations (HMOs), covering 77% of the Israeli population. The
identification of Crohn´s disease (CD) and ulcerative colitis (UC) utilized previously validated
algorithms. The control group comprise of 117,156 non-IBD controls matched by age, gender, HMO
and jurisdiction. Retrieved data included demographics, anthropometric measures, blood tests,
medications, procedures and other diagnoses codes.
Results: There were 15 patients with HSCR among 39,248 with IBD versus 10 patients among (p<
0.001 OR 4.4, 95% CI 1.8-11). Of the IBD- HSCR group, 67% developed CD and 33% UC at the
median age of 16.3 years (range 6.5-30.1). Most patients who developed IBD were male (70%). There
were no significant differences between groups in blood tests (such CRP, ESR, and blood count),
infections, procedures and medication use, assessed in the cohort.
Conclusions: In this largest cohort ever evaluated we found that IBD, especially CD, is more
prevalent in children and adults diagnosed in infancy with HSCR. Our results emphasize the need to
consider IBD in patients with HSCR since symptoms of exacerbations and enterocolitis may be similar.

Contact e-mail address: hisham.najajra@gmail.com
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Risk of eating disorders in Italian Children and adolescents with inflammatory bowel disease:
Results of a multicenter nationwide study
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Objectives and Study: The association between inflammatory bowel disease (IBD) and some mental
disorders, especially anxiety and mood disorders, has been widely described. However, the
prevalence and risk of Eating Disorders (ED) in IBD, despite the potential overlap of these two
conditions, have been rarely reported. There are some clinical implications that could be of interest for
clinicians: ED diagnosis should be considered in patients with IBD and multidisciplinary approach
would be recommended in these complex cases to provide an adequate therapeutic intervention.
Screening tools to evaluate eating attitudes and behaviours in patients with IBD could be used in daily
practice, as for example the Eating Attitude Test - 26.
Methods: Children and adolescents (aged between 8-18 years) with IBD and age and gender
matched healthy controls were prospectively enrolled in 5 italian pediatric IBD units between June
2019 and August 2020. Subjects with an existing diagnosis of ED were excluded. The risk of ED was
assessed using a 26 points Likert scale screening tool (CH-EAT-26 and EAT-26 for children < and >
14 years respectively), with a total score of 20 or above indicating a risk for ED. Correlations between
clinical and disease's parameters and the CH-EAT-26/EAT-26 score were calculated.
Results: 110 patients with IBD (median age [IQR]: 14,6 years [13.3,16], % 47,3 females) and 110 age
and matched healthy controls were screened with the CH-EAT26/EAT-26 questionnaire. The total
EAT26 scores and the prevalence of an at-risk score (score>20) did not differ in IBD subjects
compared to controls (median score [IQR]: 3 [2,7] vs 3 [2,7], p=0.7; 4,6 % vs 2.7%, p=0.49). IBD
patients were more frequently on an exclusion diet (25.4% vs 8.1%, p< 0,0001) with lactose free-diet
being the most common regimen (9.1% vs 2.7%, p=ns). Furthermore, 8.1% of IBD children was on a
partial enteral nutrition (PEN). In IBD subjects elevated scores on the Ch-EAT26/EAT-26 were
associated with being younger (r=-0,2226, p=0.002), following an exclusion diet (r=0.25, p=0.009) and
a partial enteral nutrition (PEN: r=0,2507, p=0.009). Type, duration and activity of disease, gender,
weight, height and BMI z-scores were not significantly correlated to the CHEAT26/EAT-26 score.
Being on a PEN and following an exclusion diet were the only independents factors influencing the
EAT26 score at the multiple regression analysis (p= 0,004; p= 0,034; R2 = 0,25).
Conclusion: Our results indicate that 5.45% of IBD children have a behavior at risk for developing an
ED, a percentage that is not statistically different compared to healthy controls. A particular follow-up
should be reserved to patients on restricted diets and on partial enteral nutrition, that can develop
maladaptive attitudes toward eating. The development of a disease specific tool or a validation of preexisting questionnaires would help to identify a robust screening instrument and ultimately to correctly
classify the risk of patients. Once the risk is correctly assessed it is mandatory to address the patient
to a specific multidisciplinary follow-up.
Contact e-mail address: giulia.palego@gmail.com
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Hypophosphatemia after treatment of iron deficiency with ferric carboxylmaltose (FCM)
infusion in paediatric inflammatory bowel disease in a tertiary paediatric gastroenterology
centre
Dhandayuthapani Rajkumar1, Fiona Cameron1, Manjula Velayudhan Nair1, Helen Doble2, Marcus
Auth1, Sarang Arun Tamhne1, Professor Stephen Allen1, Jeng Cheng1, Elizabeth Renji1
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Objectives and Study: Anaemia is the most common extra intestinal manifestation in paediatric
Inflammatory Bowel Disease (pIBD) needing monitoring and supplementation. Intravenous iron is
often needed in moderate to severe disease or intolerance to oral iron. Ferric Carboxymaltose (FCM)
infusion has been used in our centre. While the risk of hypophosphatemia (HP) associated with FCM
is known, (Medicines and Healthcare Products Regulation Agency alert), it is not been quantified in
clinical practice.
Primary objectives' to report incidence and severity of HP after infusion of FCM in pIBD. Assess time
to recovery from HP with interventions. Secondary objectives' to review patient characteristics and
biochemical markers to identify risk factors for FCM infusions associated HP.
Methods: We conducted a retrospective electronic records review of pIBD patients who received FCM
infusion from November 19-November 20.
Results: 24 patients(13 M) received 26 infusions in the period reviewed. The median age was
14.5(12.6-15.9). From all the children, 7(29.2%) were diagnosed with Ulcerative Colitis (UC),
16(66.7%) with Crohn's Disease and 1(4.2%) with IBD-Unclassified (IBDU). The timing of infusion
coincided with: admitted with new diagnosis of pIBD, [10(41.7%)], flare of disease [9(37.5%)] and
elective admission [5(20.8%)] for correction.
Median dose for the 26 infusions was 1000(500-1000)mg. Pre-infusion median (IQR) haemoglobin
107.5 (92.7-119.2), MCV 81(74.7-83.2), iron 3.4(2.1-5.5), ferritin 73.1(33.2-115.7) and transferrin
saturation 4.85(3.6-10.0)%. All had normal renal function; median(IQR) urea 2.9(2.32-3.35) and
creatinine, 50.5(37-61.7). Pre-transfusion Vitamin D (n=19) median was 38.5(27.5-53.5), with levels
being deficient in 13(68.3%) with no association to recovery time.
The biochemical markers are shown in table below, with the change shown as delta change. The delta
change was found to be statistically significant for serum phosphate levels. There were no statistically
significant association, on univariate analysis, between the delta change in serum phosphate levels
and the features of patient demographics or biochemical markers.
All 24 patients had reduction in phosphate level post FCM infusion. In 14/26(53%), phosphate levels
dropped to moderate-severe range; 10/14(71.4%) HP was moderate (< 0.65mmol/L) and in
4/14(28.5%) HP was severe (< 0.32mmol/L). The median time of recovery from hypophosphatemia
was 14(4-26) days. Those that took longer than 14 days to normalise phosphate (9,37.5%) had no
features attributable to it.
No serious sequelae of hypophosphatemia were seen. Treatment included a combination of IV
phosphate infusion (6,25%), oral phosphate supplements (12,50%), oral calcium supplements
(15,62.5%) and vitamin D supplements (17,70.8%).
Conclusion: HP is frequently seen with FCM infusion. The fall in phosphate post FCM infusion was
found to be clinically and statistically significant; though none of the patient demographic features or
serological markers were found to be associated with the delta change in phosphate to predict high
risk patients. The median recovery time of 14 days is less than what is reported in adult reviews. FCM
infusions need pre-assessment, counselling and post infusion monitoring to assess effectiveness and
recovery.
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Biochemical
markers

Baseline

Post-infusion

Delta change

p

Serum phosphate

1.19 ± 0.26

0.71 ± 0.40

-0.48 ± 0.35

p<0.0005*

Ionzied calcium

2.35 ± 0.09

2.37 ± 0.11

0.02 ± 0.09

p<0.284

Serum potassium

4.03 ± 0.52

4.21 ± 0.37

0.17 ± 0.62

p<0.177

Serum magnesium

0.82 ± 0.08

0.77 ± 0.18

-0.01 ± 0.07

p<0.221

[Changes in biochemical markers post FCM infusion]
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Anti-tumor necrosis factor-alpha withdrawal in children with inflammatory bowel disease in
endoscopic and histologic remission
Luca Scarallo1, Giulia Bolasco2, Jacopo Barp1, Martina Bianconi1, Monica Di Paola1, Michele Di
Toma1, Sara Naldini1, Monica Paci1, Sara Renzo1, Flavio Labriola2, Salvatore De Masi3, Patrizia
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Objectives and Study: Aim of the present study was to investigate outcomes of Anti-TNF-alpha
(ATA) withdrawal in selected pediatric IBD patients who achieved clinical remission, mucosal and
histological healing (MH and HH).
Methods: A retrospective analysis was performed on children and adolescents affected by CD and
UC followed up at two tertiary referral centers from 2008 through 2018. Main outcome measure was
clinical relapse rates after ATA withdrawal.
Results: 170 patients received scheduled ATA treatment; 78 with CD and 56 with UC underwent
endoscopic re-assessment. MH was achieved by 32 CD (41%) and 30 UC (53.6%) patients; 26 CD
(33.3%) and 22 UC (39.3%) achieved HH. Forty-five patients (24 CD and 21 UC) who all achieved
concurrently complete MH (SES-CD and Mayo of 0) and HH, suspended ATA de-escalating to
immunomodulatory agent or mesalazine. In contrast, 17 patients (8 CD and 9 UC) continued ATA due
to growth needs, residual endoscopic lesions and/or microscopic inflammation. Thirteen out of 24 CD
patients who suspended ATA experienced disease relapse, whereas no recurrence were observed
among the 8 CD patients who continued treatment (p=0.05). Median follow-up time was 29 and 9
months, respectively. Among UC patients, there were no significant differences in survival-free rates
among those who discontinued and those who did not suspend ATA (p=0.718). Median follow-up time
was 31 and 24 months, respectively.
Conclusion: Despite application of rigid selection criteria, ATA cessation remains inadvisable in CD.
In contrast, in UC concurrent achievement of MH and HH may represent a promising selection
criteria to identify patients in whom treatment withdrawal is feasible.
Disclosure of Interest: P.L. has served as speaker and as an advisory board member for Abbvie,
Janssen and Sandoz. The other authors disclose no potential financial or nonfinancial conflict of
interests.
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Objectives and Study: Enterocolitis associated with inborn errors of immunity has been a known
cause of pediatric-onset inflammatory bowel disease (IBD), especially in very early-onset (VEO-) IBD.
The recent advance in genetics has revealed more than 60 forms of hereditary diseases, which could
cause IBD-like phenotypes, and they are known as "monogenic IBD." We performed whole-exome
sequencing (WES) for our pediatric-onset IBD patients suspected to have monogenic IBD. There have
been few studies about monogenic IBD in Japan, and we herein report the result of WES for
monogenic IBD at a Japanese pediatric IBD center.
Methods: From February 2015 to October 2020, we recruited VEO- and elder pediatric-onset IBD
patients suspected to have monogenic IBD considering their response to standard IBD treatment,
concomitant diseases, and family histories. We performed WES and analyzed the data by familybased and phenotype-based analyses. Functional analysis was performed when we detected novel
and rare variants of unknown significance.
Results: We enrolled 43 pediatric-onset IBD patients belonging to 42 families (24 male, 19 female).
The median age of IBD diagnosis was 48 months. Twenty-five patients were VEO-IBD. Indication of
WES in elder pediatric-onset IBD includes suspicion of A20 haploinsufficiency for Behçet´s diseaselike phenotypes, refractory IBD cases, strong family history, and concomitant diseases such as
primary sclerosing cholangitis and severe periarthritis. Family history of IBD was found in 11 subjects.
As a result of WES, seven patients (16%) were diagnosed as monogenic IBD, and only two of them
had a family history of IBD. Two VEO- and one elder pediatric-onset IBD boys were diagnosed as Xliked inhibitor of apoptosis protein (XIAP) deficiency. We detected a novel pathogenic variant of XIAP
diagnosed based on a functional analysis. An infantile IBD patient was diagnosed as IL-10 receptor A
(IL-10 RA) deficiency. All the patients with XIAP deficiency and IL-10RA deficiency underwent an
allogenic hematopoietic stem cell transplantation, and all their severe IBD had improved dramatically.
A 10-year-old girl whose IBD was complicated with oral ulcer, uveitis, and hypothyroidism was
diagnosed as A20 haploinsufficiency. The identical variant of TNFAIP3 was detected in her mother,
who also had been diagnosed as Behçet´s disease. A 4-year-old girl who suffered from intermittent
abdominal pain and also had esophageal dysmotility, idiopathic thrombocytopenia and anemia, and
nephrosis was diagnosed as MIRAGE syndrome harboring a novel heterozygous variant of SAMD9
with proven pathogenicity in vitro. Novel compound heterozygous pathogenic variants of DUOX2 were
detected in a VEO-IBD boy whose IBD was intractable with a loss of response and a late infusion
reaction to infliximab. Besides these cases, we found three new candidate causative genes, and
functional analyses are being performed.
Conclusion: WES was useful in diagnosing monogenic IBD, and up to 16% of our pediatric IBD
patients were diagnosed to have monogenic IBD. Genetic approach and analysis appear essential for
the diagnosis of monogenic IBD, even if a patient does not have a family history of IBD. The
accumulation of WES data of Japanese pediatric IBD has potential of identifying new monogenic IBD
specific to Asian population.
Contact e-mail address: takeuchi-i@ncchd.go.jp
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Objectives and the study: The markedly increased incident cases of paediatric inflammatory bowel
disease (IBD) within the Asia-Pacific region raise researchers' awareness for further studies in this
area. The Asian Paediatric IBD Research Network was set up in 2017 to gather PIBD-related data
across countries in Asia including Hong Kong, Malaysia, Philippines, Singapore, Sri Lanka, Taiwan
and Thailand. We herein present data on a one-year follow up of children from this multicentre
registry.
Methods: Participating centres entered data of IBD patients aged < 19 years during January 2007November 2019 into a secure REDCap system. Besides baseline demographic data, parameters
examined at diagnosis and a one-year follow-up included laboratory investigations, disease activity
indices (paediatric Crohn's disease activity index [PCDAI] or paediatric ulcerative colitis activity index
[PUCAI]), endoscopic findings, medications, disease flare and hospital admission.
Results: We analysed 270 patients (Malaysia [n=60], Philippines [n=28], Singapore [n=114], Sri
Lanka [n=12], Taiwan [n=20], Thailand [n=36]). Children were classified as Crohn's disease (CD) in
161 cases (60%), ulcerative colitis (UC) in 97 (35%), and 12 cases (5%) with IBD unclassified. The
mean (SD) age of diagnosis was 9.3 (4.8) years with the mean (SD) time from onset to the IBD
diagnosis of 9.4 (13.9) months, and male to female ratio of 1.5:1. Medications used during the first
three months after diagnosis included corticosteroids (62% [58% in CD and 70% in UC]), oral
mesalazine/mesalamine (44% [35% in CD and 59% in UC]), azathioprine in 18%, antibiotics in 10%,
biologics in 5.5 %, and 55/161 (34%) CD children were prescribed exclusive enteral nutrition.
At a one-year follow-up (n=121), the haemoglobin, serum albumin, ESR and C-reactive protein were
all improved (P < .01). For CD children, the mean (SD) PCDAI was 32 (15) at diagnosis went down to
6 (8). For UC, the mean (SD) PUCAI was 29 (20) at diagnosis went down to 11 (18). Overall, one-year
clinical remission was noted in 59/71 (82%) of CD, 30/43 (70%) of UC, and 4/7 (57%) in IBD
unclassified children. However, repeated endoscopy was performed in 49/121 (40%) of patients, and
only 11/49 (22%) had been documented as mucosal healing.
Azathioprine was used in 59% in CD and 49% in UC children, and oral mesalazine/mesalamine was
used in 60% of UC children. We noted that 32% remained on oral corticosteroids at a one-year followup with equal proportions in both CD and UC. Small (< 10%) percentages of children were given
biologic agents, calcineurin inhibitors, or methotrexate. Disease flare was noted in 24 CD (39 times,
average 1.6 times/patient) and 14 UC patients (23 times, average 1.6 times/patient), but the
unplanned hospital admission was required only in the minority of flare episodes. No patients died
during the one-year period.
Conclusion: By a one-year follow-up, clinical remission was noted in most of the Asian IBD children.
However, repeated endoscopy to define mucosal healing was performed in less than half of the study
cohort. Almost one-third remained on systemic corticosteroids, while biologic agents or other
alternatives were minimally used. Modalities to define mucosal healing should be continually
encouraged which would likely aid in the optimal care of IBD.
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High-impact bodyweight exercise program significantly improved bone mineral density and
body composition in children with inflammatory bowel disease in remission
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Objectives and Study: Inflammatory bowel disease (IBD) in children is associated with unfavourable
alterations in body composition such as decreased bone mineral density (BMD) and reduced lean
body mass (LBM), even when stable remission has been achieved. Regular exercise is associated
with muscle mass accrual and improved bone health. The aim of our study was to investigate the
effect of an exercise program on BMD and body composition in children with IBD in remission.
Methods: A total of 42 paediatric IBD patients in remission (25 boys; aged 15.3 ±2.08 years; disease
type: Crohn´s disease (CD) n=22, ulcerative colitis (UC) n=18, inflammatory bowel diseaseunclassified (IBD-U) n=2) were recruited to participate in a 6-month home-based exercise program
involving high-impact bodyweight exercises. Total body less head (TLBH) dual energy X-ray
absorptiometry (DXA) was used to measure BMD, expressed in g/cm 2 and as age-and sex-based Zscores, and to assess fat mass (FM) and LBM, expressed in grams and as age-, sex- and heightbased Z-scores at baseline and at the completion of the program. Prior to starting the exercise
program, and after its completion, a medical examination and evaluation of physical fitness was done,
and patients´ daily caloric intake was assessed using a three day food intake record. Adherence was
assessed using daily activity logs.
Results: Based on baseline and endpoint TBLH DXA measurements, study participants experienced
an increase in total body mass from 53.32±11.02 kg to 56.24±12.27 kg (p< 0.001), with an increase in
BMD (from 0.947±0.135 g/cm 2 to 0.983±0.144 g/cm2, p< 0.001), FM (from 16.59±7.28 kg to
17.41±7.23, p< 0.001) and LBM (from 36.90±8.53 kg to 38.41±10.16 kg, p=0.012). BMD Z-score
increased significantly (from -0.336±1.075 g/cm2 to -0.261±0.979 g/cm 2, p=0.020), whilst LBM Z-score
did not significantly change (from -1.69±1.25 to -1.71±1.44, p=0.908). When analysed separately, CD
patients experienced a significant increase in BMD (p< 0.001), BMD Z-score (p=0.017) and LBM (p<
0.001), whilst in UC and IBD-u patients only BMD improved significantly (p=0.001). Similarly, male
patients experienced an improvement in BMD (p< 0.001), BMD Z-score (p=0.043) and LBM (p< 0.001)
without a significant change in LBM Z-score (p=0.126), whilst female patients improved only in BMD
(p=0.046). Dietary intake did not change significantly during the intervention period. Regression model
found that there was no association between improvement of BMD and LBM and variables such as
age at diagnosis, duration of the disease and the use of biological therapy. No adverse events were
noted, and only one participant withdrew from the study.
Conclusion: Participants experienced significant improvement in BMD and BMD z-score, as well as in
FM and LBM. Subgroup analysis showed that only CD patients and male study participants
experienced improvement in all aforementioned parameters, whilst UC, IBD-U and female patients
experienced solely improvement in BMD.
Disclosure of Interest: Ivana Trivić, Sara Sila and Ana Tripalo Batoš have no potential conflict of
interest to declare. Zrinjka Mišak has received travel grants and lecture fees from Abbvie, Wurth,
GlaxoSmithKline, PharmaS. Iva Hojsak received honorarium for lectures or consultation from BioGaia,
Nutricia, Nestle, GM pharma, and Chr Hansen. Sanja Kolaček received fees for lectures from Abbott,
AbbVie, Fresenius, Mead and Johnson, Nestle, Nutricia, and Oktal Pharma.
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Objectives and Study: Thalidomide has a proved efficacy in inducing and maintaining clinical
remission in children with inflammatory bowel disease (IBD). Nevertheless, only few data exists on
adverse events (AEs) in paediatric patients with ulcerative colitis (UC) and Crohn disease (CD) treated
with thalidomide and this may limit its use in clinical practice. This study aims at describing incidence,
characteristics and risk factors of drug-related AEs in a cohort of children with IBD on thalidomide
therapy.
Methods: We performed a multicenter retrospective cohort study involving six tertiary paediatric
gastroenterology units in Italy. All patients aged < 18 years with an established diagnosis of CD, UC or
unclassified IBD (IBDU) treated with thalidomide at any course of their disease were considered
eligible for the study. Data were collected from electronic database before, during and after
thalidomide therapy. All potentially thalidomide-induced AEs (clinical, laboratoristic or instrumentally
observed) were collected; severity was classified according to the United States National Cancer
Institute Common Toxicity Criteria (version 4.0, 2009). Categorical variables are presented as absolute
numbers and percentages. Continuous variables are reported as median and interquartile range
(IQR). Variables associated with an increased incidence of drug related AEs were analyzed using
logistic regression. Findings are presented as odds ratio and 95% confidence interval (95% CI). All
statistical tests were 2-sided. A P value of 0.05 was considered as statistically significant.
Results: One hundred twenty-seven patients (62 (48.8%) males, 65 (51.2%), females) were identified:
50 (39.3%) had UC, 76 (59.8%) CD, 1 (0.8%) IBDU. All patients had failed conventional therapy
before thalidomide. One hundred ninety-two potentially thalidomide-induced AEs were identified in 93
(73.5%) children (40 UC, 52 CD, 1 IBDU). AEs were classified as neurological (71.5%), dermatological
(11.9%), gastroenterological (7.7%), gynaecological (5.1%), haematological (2.5%), cardiovascular
(1%). AEs were classified as asymptomatic or mild in 185 cases (96.3%), moderate in 5 (2.6%) cases
(three headache, two transient ischemic attack) and severe in 2 (1%) cases (one psychosis and one
reduction in visual acuity with bilateral papilloedema). In 116 patients (91.3%) AEs resolved
spontaneously or after dose reduction or discontinuation within 6 months. In 11 patents (8.7%) with
short follow up the AEs persisted (6 electromyographic distrubance, 3 peripheral neuropathy, 1
psychosis, 1 alopecia, 1 non-severe leucopenia). UC disease was associated with an increased risk of
amenorrhea (OR=4.9, CI=1.06-22.2, p 0.04;) and older age was associated with a grater risk of
symptomatic (OR=1.1 CI=1.01-1.3, p 0.03) and non-symptomatic neuropathy (OR=1.15 CI=1.03 - 1.3,
p 0.008).
Conclusion: More than 70% of children with IBD treated with thalidomide developed at least an AE
with neurological AEs being the most common, in particular in older children. Thalidomide-induced
AEs were generally mild and resolved with few weeks but some severe AEs were reported. A careful
monitoring during thalidomide treatment is advisable.
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Objectives and Study: The inflammatory bowel diseases (IBD) are chronic relapsing inflammatory
disorders of the gastrointestinal tract, comprising Crohn's disease (CD), ulcerative colitis (UC), and
IBD-unclassified (IBD-U). Nutrition is involved in several aspects of pediatric IBD, ranging from
disease etiology to induction and maintenance of disease. Presence of nutritional deficiencies can
influence clinical outcomes and affect the immune system, growth and sexual maturation in children.
Few studies assessed the dietary intake of IBD's pediatric patients and investigated whether their
dietary intakes meet the recommended daily allowances (RDA).
Methods: Children and adolescents with a diagnosis of IBD (> 1 year) and healthy controls (age and
gender matched) were prospectively enrolled in 5 pediatric Italian IBD units. Daily dietary intake in the
previous 6 months was assessed using a Food Frequency Questionnaire (FFQ). Energy intake (EI)
and macro and micronutrients intakes were compared to the national RDA (LARN) and EI to the
predicted total energy expenditure (TEE) based on the Schofield equation. Adherence to the
Mediterranean diet was measured through the KIDMED score. Clinical and auxological data were
recorded.
Results: 110 IBD subjects and 110 controls (median age±SD: 14,6 ±2,2 and 13,8±2,8 years, p= 0,45)
were enrolled. Weight and height z-scores were significantly lower in IBD compared to controls (p=
0,0005 and p=0,036).Weight, height and BMI z-score did not differ between CD and UC (weight: -0,54
vs -0,38, p=0,25; height: -0,01 vs 0,43, p=0,23; BMI: -0,73 vs -0,55, p= 0,48). EI (Kcal/day), the
EI/RDA ratio (%) and the EI/TEE ratio (%) were significantly lower in IBD compared to the controls
(1893 vs 2068 kcal/day, p= 0,009; 71,5% vs 84,7%, p< 0,0001; 79,8% vs 90,8%, p=0,007). When
distributing patients by clinical disease activity, the TEE was lower in patients with active disease
compared to patients in remission (1850 vs 1915; p=0,039). A significant correlation was not found
between age, gender, type of disease, disease activity, and EI/RDA % and EI/TEE %. Total protein
and fat intake were lower in children with IBD compared to controls (proteins 80,6 vs 90,6 gr/day, p=
0,02; fat 49 vs 64,3 gr/day, p < 0,0001). Conversely the total carbohydrate intake did not differ
between IBD patients and controls (median 289,8 vs 311,7 gr/day, p= 0,077) while the percentage of
carbohydrate to EI was higher (CHO % : 61 vs 58; p=0,012). Total charbohydrates intake was
significantly lower in patients with active disease compared to patients in remission (265.7 vs 294.3
gr/day; p=0,002). IBD patients reported a lower intake of the main dietary micronutrients (iron, calcium,
potassium, vitamin B12, Thiamine etc..) compared to controls. A poor adherence to the Mediterranean
diet was more frequent in IBD children (37.2% vs 22.7%, p= 0,013).
Conclusion: The diet of Italian children and adolescents with IBD differs substantially from the
general pediatric population and frequently does not meet the RDA. Our data suggest the need of an
accurate evaluation of the dietary intake and nutritional status in order to prevent nutritional
deficiencies and promote health.
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Objectives and Study: Inflammatory bowel disease (IBD) has a high impact on nutritional status.
Sarcopenia is related to higher risk of surgery and rescue therapy in adults with IBD, however,
comparable data in paediatric populations are scarce. We evaluated muscle mass as a predictor of
disease outcome in pediatric IBD.
Methods: All paediatric IBD patients that underwent magnetic resonance enterography (MRE) during
2008-2019 were included. Muscle mass was assessed by measuring the area of the psoas muscle at
the upper level of L3 on MRE. The psoas area divided by the body surface area yielded the psoas
index. Clinical and radiological data, including disease location, activity, course, and medications were
documented. The control group included non-IBD children that underwent an MR imaging study.
Results: We enrolled 101 IBD patients, 69 (68.3%) with Crohn´s disease and 32 (31.7%) with
ulcerative colitis (mean age 15.03 ± 3.27 years). The psoas index was significantly lower in the IBD
patients compared to the 87 controls (326 versus 528, respectively, p < 0.001). Patients with a psoas
index in the lowest quartile had significantly higher risk for biologic therapy (multivariate analysis,
HR=12.1, p = 0.046) and disease exacerbation (HR=9, p = 0.047) compared to patients with a psoas
index in the uppermost quartile.
Conclusion: Sarcopenia correlates with the radiological severity of paediatric IBD and serves as an
independent predictor for adverse clinical disease outcome. Muscle mass measurement in MRE
studies may serve as a possible marker for disease outcome in this population.
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Objectives and Study: The pathogenesis of non-IgE-mediated gastrointestinal food allergy (non-IgEGIFA) is still largely undefined. We aimed to comparatively evaluate the role of activated Tregs, Bregs
and Th17 cytokines response in different clinical phenotypes of non-IgE-GIFA and in healthy controls.
Methods: Activated Tregs and Bregs number, and Th17 cytokines (IL-17,IL-22) production were
evaluated in peripheral blood mononuclear cells (PBMCs) from 16 non-IgE-GIFA. All subjects were
affected by cow's milk allergy: 4 food protein-induced enteropathy (FPE), 4 food protein-induced
enterocolitis syndrome (FPIES), 4 food protein-induced motility disorder (FPIMD), 4 food proteininduced allergic proctocolitis (FPIAP). All subjects were male Caucasians and aged between 6 and 24
months. 10 sex and age matched healthy subjects served as controls. PBMCs were stimulated with
cow's milk proteins (CMP) or with bovine serum albumin (BSA) at different doses for 7 days. Tregs
and Bregs were identified as CD4+/CD25+/Foxp3+ cells and CD19+/CD5+/Foxp3+ respectively by flow
cytometry analysis. IL-17 and IL-22 production were analyzed by ELISA.
Results: After stimulation with CMP (maximal effective dose was 250 mg/ml), PBMCs from non-IgEGIFA, but not from healthy controls, showed a significant reduction of CD4 +/CD25+/Foxp3+ Tregs
number associated with a significantly higher production of IL-17 and IL-22, without differences among
different clinical phenotypes. Activated Bregs remained unchanged in both groups.
Conclusion: Our results suggest a potential role of Tregs and Th17 pathways in non-IgE-GIFA with
similar immune response in patients with different clinical phenotypes. Further studies are needed to
elucidate the mechanisms underlying the different clinical phenotypes.

Contact e-mail address: laura.carucci@outlook.it

Volume 72, Supplement 1, May 2021

248

GASTROENTEROLOGY - Basic and/or Translational Science
G-eP-002
yqiC is required for electron transport chain, glycolysis capacity, and antioxidation of
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Objectives and study: yqiC is required for colonization of Salmonella Typhimurium (S. Typhimurium)
in human cells and for menaquinone biosynthesis (Wang KC, Front Microbiol 2016;7:1614). We aimed
to examine the effects of yqiC on glycolysis capacity and reserve, reactive oxidative stress, and
electron transport chain in S. Typhimurium.
Method: For Glycolysos Stress Test (GST), mid-log cultures of S. Typhimurium wild-type SL1344, its
yqiC-deleted mutant ΔyqiC, and its yqiC-complemented strain ΔyqiC´ were seeded into poly-D-lysine
coated wells and centrifuged for 20 min at 2000 rpm, and then were incubated in Seahorse XFp
Analyzer for 173.2 min. Glucose, oligomycin, and 2-deoxyglucose (2-DG) were individually injected
into the wells at 28 min, 54.4 min, and 80.8 min, respectively. Extracellular acidification rates (ECAR)
were measured every 13.2 min. GST profile including glycolysis, glycolytic capacity, and glycolytic
reserve were measured. For NADH/NAD+ ratio assays, mid-log cultures of the three strains were lysed
in a sonicator. The lysates were measured for concentrations of NADH and NAD + to calculate the
ratios. Similarly, the lysates were sonicated and H2O2 concentrations were quantified. The OD565 nm
values at different time were calculated into amounts of H2O2.
Results: In GST without injection of glucose, oligomycin, and 2-DG, there were no significance with
time between S. Typhimurium SL1344, ΔyqiC, and ΔyqiC´ in ECARs. However, the glycolysis and
glycolysis capacity of ΔyqiC were significantly lower than those of wild-type SL1344 and ΔyqiC´ after
injection of glucose and oligomycin (38.9 vs 63.6 & 69.3, p = 0.005 & 0.004; 26.4 vs 79.7 & 86.1, p =
0.006 & 0.002, respectively). The glycolysis reserve of ΔyqiC was significantly decreased compared
with that of ΔyqiC´ (-12.5 vs 16.7, p = 0.012). yqiC deletion leads to impaired glycolytic capacity and
reserve compared to preserved glycolytic capacity and reserve in wild-type SL1344 and ΔyqiC´. In
NADH/NAD+ assays, ΔyqiC had significantly lower NADH/NAD+ ratio than wild-type SL1344 after 15
min (1.11 vs 2.37, p = 0.0414) (Fig. 1A). In H2O2 assays, ΔyqiC had significantly higher amounts of
H2O2 compared with wild-type SL1344 (1.0 vs 0.4 at 0 min, p = 0.001, 1.13 vs 0.64 at 10 min, p =
0.004, 1.31 vs 0.87 at 20 min, p = 0.001, 1.45: 1.08 at 30 min, p = 0.01) (Fig. 1B).
Conclusion: yqiC depletion blocks electron transport chain to hinder glycolysis capacity/reserve and
induce reactive oxidative stress in S. Typhimurium. Unveiling the crosstalk between colonization,
electron transport, glycolysis, and oxidative stress orchestrated by yqiC facilitates development of
novel drugs for non-typhoidal Salmonella.
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Objectives and Study: Risk of bias assessments and sample size calculations are required
components for designing a clinical trial according to the CONSORT statement. We set out to
systematically review the reporting of key elements of risk of bias and power calculations within all
published paediatric gastroenterology randomised controlled trials (RCTs) associated with poor
methodology and subsequently poor reporting through a systematic review.
Methods: We associated the risk of bias, as reviewed by the authors, as indicators for poor
methodology and subsequently poor reporting. We assessed the risk of bias pertaining to appropriate
sequence generation, allocation concealment, blinding, and incomplete outcome data reporting.
We collected RCTs from all systematic reviews from PubMed, the speciality register, and Cochrane
Central Register of Controlled Trials (CENTRAL) on the management of paediatric gastroenterological
conditions published in the last 8 years which coincides with the latest Cochrane risk of bias tool
update. Original studies were obtained and the risks of bias and other characteristics including funding
source, number of authors, impact factor (IF), language, country, and power calculation details were
extracted.
Results: These are preliminary results of our search with a sample of 100 RCTs published in 44
journals.
For sequence generation and allocation concealment, 34% and 47% of trials were at unclear risk of
bias and 3% and 6% were at high risk, respectively. The proportion of trials at unclear risk of bias was
21% for blinding of participants and personnel and 29% for blinding of outcome assessors; the
proportion of those at high risk was 23% and 22%, respectively. The risk of bias for incomplete
outcome data was unclear and high for 30% and 9% of trials, respectively. The trend over time is
towards improved reporting in all areas.
49% of RCTs didn't report power calculations, and 21% of those reported failed to achieve their target
sample size.
RCTs published in journals with higher IF were associated with lower rates of unclear and high risks of
bias, as were trials published by larger author teams, in full-text form and by public sponsorship.
Conclusion: The proportion of trials with inadequate methods and poor reporting has improved over
time. This may be a manifestation of poor reporting instead of poor quality, yet it leaves readers and
future secondary researchers with uncertainty and questions regarding key issues. This threatens the
certainty of decision making within paediatric gastroenterology as there are still significant proportions
of trials that are not at low risk and given the universal acceptance of GRADE as a method of reporting
internationally.
Contact e-mail address: jkhudr@gmail.com

Volume 72, Supplement 1, May 2021

251

GASTROENTEROLOGY - Basic and/or Translational Science
G-eP-004
A new silica-polymer composite based method to evaluate dietary gluten intake
María Roca Llorens1, Yolanda Moliner-Martinez2, M. Fuster-Garcia2, L. Hakobyan2, C. Molins-Legua2,
P. Campins-Falcó2, Carmen Ribes-Koninckx3
1Instituto

de Investigación Sanitaria Hosp. La Fe, Enfermedad Celiaca e Inmunopatología Digestiva,
Valencia, Spain
2Facultad de Química, Universidad de Valencia, MINTOTA Research Group, Departament de Química
Analítica, Valencia, Spain
3Hospital Universitari i Politecnic La Fe, Gastrohepathology Unit, Valencia, Spain
Background: Celiac disease is an immune-mediated systemic disorder elicited, in genetic susceptible
individuals, by the intake of gluten and related prolamines. The treatment is a strict and lifelong glutenfree diet (GFD). However, compliance with the GFD is difficult to achieve as food products could
contain low concentrations of gluten and additionally voluntary transgressions are a frequent issue in
children and adolescents.
Objectives and study: Alkylresorcinols (AR) have been proposed as sensitive and specific
biomarkers of gluten consumption [1]. Herein, the objective was to standardize an efficient method to
estimate alkylresorcinols in biological samples [2]
Methods: The proposed colorimetric device is silica -polymer composites doped with fast blue B(FBB)
colorimetric reagent; FBB is inmobilized into the polydimethylsiloxane (PDMS)-tetraethylortosilicate
(TEOS) composite. The assay is based on the spontaneous release of FBB to the solution containing
AR (5-pentylresorcinol as target analyte) and the formation of the azo complexe that can be measured
at 520 nm. Optimization of the proposed methods was carried out by studying the influence of different
experimental parameters such as: composition of the polymeric membranes, response time,
responses as a function of the target analyte concentration and solid phase extraction as sample
pretreatment step before the analysis
Results: In the preliminary studies, the membrane composition was optimized by using TEOS and
C18 as matrix modifiers. The results indicated that the best analytical response was obtained with
TEOS as modifier, SEM micrographs showed an adequate porosity to release the colorimetric
reagent. Using these membranes as solid supports, the response time and variation with the AR
concentration were evaluated. The response time was 10 min and followed a linear correlation with the
AR concentration. The calibration equation was y=0,4216x+0,1675 (R 2=0,9904).
Under the optimum experimental conditions, LOD was 10 ng/mL (estimated as [AR] total
concentration) by adding a SPE step (C18 cartridges) prior to the analysis. Precision was also tested,
providing adequate results (RSD< 7%). The preliminary studies in real samples revealed the accurate
responses of the proposed probe with recovery values of 96±5 %. In addition, the proposed
methodology has shown potential application on detecting variation on the AR-based compounds in
urine samples, by using the spectrophotometric profiles.
Conclusions: Preliminary studies in urine samples have shown successful results. The main
advantages of the proposed device are the simplicity of the whole procedure and portability. It is also a
cost-effective and energy efficient device.
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Sodium-dependent multivitamin transporter defects - A rare cause of cyclical vomiting and
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Kushila Rupasinghe1, Nkem Onyeador1
1St

Georges Hospital, Paediatric Gastroenterology, London, United Kingdom

Case: A previously fit and well 13-month-old boy of South Asian descent born to consanguineous
parents presented acutely with persistent diarrhoea, vomiting and a perioral rash. He was febrile,
developed bloody diarrhoea and clinically deteriorated with significant weight loss (50 th centile to 9th
centile). He continued to have episodes characterised by cyclical vomiting and feed intolerance, often
with associated febrile illness with no microorganisms found from multiple septic screens.
Investigations: Investigations showed persistently raised inflammatory markers, anaemia and
thrombocytopenia, with hypogammaglobulinaemia. Stool cultures and viral PCR were negative. Faecal
calprotectin was raised (>2000mg/kg). Ultrasound abdomen showed mild bowel wall thickening and
inflammatory mesenteric change. Subsequent upper and lower GI endoscopy was macroscopically
normal, and histology revealed chronic active oesophagitis/gastritis with a normal colon.
Ophthalmology assessment due to vision concerns revealed bilateral optic atrophy. MRI brain showed
lack of supratentorial, infratentorial and parenchymal bulk with thinning of the corpus callosum and
optic nerves.
Progress: The rash spread to the peri-oral, peri-auricular, sacral and genital areas. He was initially
treated for acrodermatitis enteropathica due to clinical presentation and borderline low zinc levels,
however zinc supplementation did not resolve symptoms. Feed intolerance persisted despite switch to
amino acid formula. Parenteral nutrition was commenced after failed enteral (gastric and jejunal)
feeding trials.
Whole exome sequencing revealed two missense mutations in the SLC5A6 gene.
Discussion and Management: The SLC5A6 gene produces sodium-dependent multivitamin
transporters (SMVT) which are expressed in various tissues including the intestine, brain, liver, lung,
kidney, cornea, retina and heart. It plays a major role in the uptake of biotin, pantothenate and lipoate
in the digestive system and transporting B-group vitamins across the blood brain barrier.
This case was only the fourth to ever be described in literature. The first case described a 15-monthold with failure to thrive, microcephaly, developmental delay, severe immune deficiency and severe
gastroesophageal reflux1. A subsequent series described two siblings with profound
neurodevelopmental, progressive truncal ataxia and refractory cyclical vomiting 2.
Our patient was managed on vitamin replacement therapy: Biotin (10 mg, IM), Dexpanthenol (250 mg,
IM) and α-lipoic acid (300 mg, IV) given weekly. With treatment he has shown significant improvement.
Cyclical vomiting has settled, his rashes are quiescent, and bloods have normalised. He is now 2
years old, fully enterally fed with his weight on the 70th centile.
This case highlights how defects in multi-vitamin transporters can lead to multi-systemic disease. It
also demonstrates the diagnostic role of whole exome sequencing, and with growing genetic
databases it will only increase its future potential.
References:
1. Subramanian VS, et al. Mutations in SLC5A6 associated with brain, immune, bone, and intestinal
dysfunction in a young child. Hum Gene. 02 2017;136(2):253-261.
2. Byrne AB, et al. Identification and targeted management of a neurodegenerative disorder caused by
biallelic mutations in SLC5A6. NPJ Genom Med. 2019;4:28.

Contact e-mail address: k.rupasinghe@nhs.net

Volume 72, Supplement 1, May 2021

253

GASTROENTEROLOGY - Basic and/or Translational Science
G-eP-006
Lactobacillus plantarum improves the intestinal barrier function and liver injury in parenteral
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Objectives and Study: The aim of this study is to investigate the effects of Lactobacillus plantarum
(L. plantarum) on the parenteral nutrition-associated damages of intestinal barrier and liver injury.
Methods: Neonatal piglets (newborn 2-days old) given total parenteral nutrition (TPN) were assigned
to either a daily dose of L. plantarum (5 × 1011 cfu/kg) or saline by gavage for 14 days. We then
evaluated the intestinal permeability, liver injury and intestinal bacterial composition.
Results: L. plantarum-treated piglets showed an increase in average daily weight gain as compared
with saline group. L. plantarum improved intestinal tight junction by increasing expression of zonula
occludens-1 mRNA and claudin-1 mRNA. L. plantarum also suppressed the intestinal inflammation by
inhibiting levels of IL8, IL1B and TNFA in ileum. Furthermore, L. plantarum increased the relative
abundances of health-promoting microbes and decreased the relative abundances of opportunistic
pathogens. In the liver, L. plantarum reduced TPN associated-inflammatory injury.
Conclusion: L. plantarum administration ameliorated the TPN-induced intestinal permeability and liver
injury.
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Decline of IgG 4 subclass serum levels in children/adolescents with macroAST
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Objectives and Study: Macroenzymes are high molecular mass plasma enzymes complexed with
IgG that lead to elevation of their enzymatic activities. We aimed to examine the four IgG serum
subclasses levels in children and adolescents with macroAST.
Methods: The serum IgG subclasses distribution was tested in the group of 20 children with
macroAST and in the 19 age /sex matched controls negative for macroAST by means of commercially
available assays (Siemens NAS for IgG1/IgG2) and N Latex (for IgG3/IgG4), Siemens Healthcare
Diagnostics, Germany. The presence of macroenzymes was based on polyethylene glycol
precipitation (PEG), a method developed by Wyness and all and Kulecka and all.
Results: The results obtained are shown in the table 1. There were no statistically significant
differences in serum levels of IgG 1,2,3 between patients with macroAST and control group. However,
statistically significant lower level of IgG4 was found in patient with macroAST : 0,37 ± 0,41 g/l, (p<
0,005). In patients with macroAST, in where we found GOT1 mutations pGln208Glu, IgG4
concentration was lower than in patients with macroAST without genetic study : 0,18± 0,12 g/l vs
0,95±0,46 g/l, (p< 0,0015) . The results of Spearman´s analysis (Rho = -0,10±) suggest existence
negative correlation between level of IgG4 and AST activity in children with macroAST complex.
Conclusion: Down regulation of IgG4 serum levels in patients with macroAST may be a marker of
eventual defects in inflammatory responses resolution or tendency to prolong pro-inflammatory
responses in patients with macroAST. Wheather macroAST presence predisposes to IgG4-related
disease remains to be established.
This project was supported by a grant number 250/17 from The Children's Memorial Health Institute.
IgG1 g/l

IgG2 g/l

IgG3 g/l

IgG4 g/l

AST U/L

patients with
macroAST

7,88±2,85

2,28±1,27

0,47±0,03

0,37±0,41*

85,1±10,0

control group

7,35±2,11

2,83±1,30

0,45±0,14

0,75±0,69

19,0±3,83

[Serum levels of IgG 1,2,3,4 subclass in study patients]
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Immune modulation effects of Lactobacillus casei variety rhamnosus on enterocytes and
intestinal stem cells in a 5-FU-induced mucositis mouse model
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Objectives and Study: Intestinal mucositis remains one of the most deleterious side effects in cancer
patients undergoing chemotherapy. We hypothesize that the probiotics could preserve gut ecology,
ameliorate inflammation and protect epithelium via immune modulations of enterocytes and intestinal
stem cells. Our aim is to characterize these changes and safety of probiotic via a 5-Fluorouracil (5-FU)
-induced intestinal mucositis mouse model.
Methods: 5-FU-injected BALB/c mice were either orally administrated saline or probiotic suspension
of Lactobacillus casei variety rhamnosus (Lcr35). Diarrhea score, serum pro-inflammatory cytokines
and T-cells subtypes were assessed. Immunostaining analysis for intestinal stem cells CD44 and Ki67
proliferation were processed. Samples of blood and internal organs were investigated for bacteria
translocation.
Results: Diarrhea was attenuated after oral Lcr35 administration. Serum pro-inflammatory cytokines
were significantly increased in 5-FU group and were reversed by Lcr35. A tremendous rise of
CD3+/CD8+ count and a significant decrease of CD3+CD4+/CD3+CD8+ ratios were found in the 5-FU
group and were both reversed by Lcr35. 5-FU significantly stimulated the expression of CD44 stem
cells and the expression was restored by Lcr35. 5-FU could increase the number of Ki67 proliferative
cells. No bacterial translocation was found in this study.
Conclusions: Our results showed 5-FU caused intestinal inflammation mainly via Th1 and Th17
responses. 5-FU could stimulate stem cells and proliferation cells in a mouse model. We demonstrate
chemotherapy could decrease immune competence. Probiotics were shown to modulate immune
response. This is the first study to analyze the immune modulation effects and safety of Lactobacillus
strain on enterocytes and intestinal stem cells in a mouse model.
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Obesity among children with coeliac disease
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Objective: Celiac disease is an immune disease with intestinal and extraintestinal manifestations. The
small intestinal mucosa is involved causing large degrees of villous atrophy. This atrophy decreases
intestinal nutrients absorption causing different deficiencies of them. These deficiencies lead to loss of
weight and appearance of large intestinal and extraintestinal manifestations. Weight loss and failure to
thrive are frequently founded. In spite of that a part of celiac patients are found with normal weight,
overweight and even obese
Diagnosis depends on clinical manifestations, small intestinal histology, genetic haplotype, serology,
and a history of gluten containing diet. Clinical manifestations can present as: - weight loss, abdominal
pain, fatigue, short stature, failure to thrive, chronic or intermittent diarrhea, iron deficiency anemia,
constipation, oral aphthous, elevated liver enzyme etc.... Gluten free diet is the treatment for coeliac
disease. While we expect children with coeliac disease to have a low BMI or at least a normal BMI
value, there are studies showing a percent of children with normal BMI or obese at the time of their
diagnosis. Also, studies showed that after diagnosis and starting gluten free diet a part of children gain
weight. Many reasons trying to explain these data have been suggested.
Aims: To find the incidence of obese children suffering from coeliac disease.
Methods: Retrospective analysis of children diagnosed with coeliac disease according to ESPGHAN
criteria during the years 2010-2018 at the French Hospital of Nazareth, Israel. Data regarding age,
height, wight, BMI, serology and histology were collected.
Results: 190 children with coeliac disease were included (64.2% females, age mean 8.9 years, weight
mean 29.9 kg, BMI percentile mean 44.7). At diagnosis, 38 (20%) of these children were underweight
with BMI percentile below 5, 28 (14.7%) overweight and 16 (8.4%) were obese with BMI percentile
higher than 90. (Table1).
Discussion: According to our study, most children diagnosed with coeliac disease were not obese at
diagnosis, and fifth of them were underweight. That suits the clinical manifestations of the disease in
which weight loss and failure to thrive are part of it. Still, 56.8% % had normal BMI but 14.7% were
overweight and 8.4% obese.
Conclusion: It is not clear why a disease that causes an atrophy in the small intestinal epithelium
leading to malabsorption would present among obese children. However, our study shows that 8.4%
of children with coeliac disease are obese at the time of their diagnosis. Therefore, coeliac disease
should be in mind even in an overweight or obese child presenting with clinical or laboratory finding
Keywords: Coeliac, Obesity, BMI:
BMI (%)

Count

Percent (%)

<5

38

20

5-25

50

26.3

25-50

23

12.1

70-90

35

18.4

70-90

28

14.7

> 90

16

8.4

[BMI findings]
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Objectives and Study: Coeliac disease (CD) occurs 5-10 times more often in patients with type 1
diabetes mellitus (T1DM) than in the general population. ESPGHAN Celiac guideline recommends
serological screening of the children belonging to high risk for CD. Furthermore, International Society
of Pediatric Diabetes recommends screening of CD in all children with T1DM first at the time of
diagnosis then annually for the following 5 years and every second year thereafter. However the data
on long-term outcome of early treatment of silent CD in T1DM patients is still lacking. The aim of this
study was to investigate patients with T1DM having positive celiac serology.
Methods: The medical records of 257 children who underwent endoscopic examination due to
positive celiac serology between 2014 and 2019 were reviewed. Among them, demographic data,
clinical manifestations, serologic markers and histopathology records of patients with T1DM were
compiled. Positive celiac serology was defined as anti-tTG IgA antibody levels above ≥20 U/Ml in IgA
competent individuals. The patients who had anti-tTG IgA antibody level < 3X ULN were also tested
for anti-EMA IgA. An endoscopic examination were carried out in patients who had anti-tTG IgA
antibody >3X ULN and in those whose anti-tTG IgA antibody titer was < 3X ULN but anti-EMA IgA
antibody was positive. Mucosal alterations were defined by using the modified Marsh classification.
Patients who had Marsh II or III duodenal lesions were diagnosed with CD. The characteristics of
diabetic patients with concomitant CD (Group 1) and those without coeliac pathology (Group 2) were
compared.
Results: Of 51 seropositive patients with T1DM, 39 (76.5%) were diagnosed with CD (Group 1). The
histopathology was not consistent with CD (Marsh either 0 or I) in 12 (23.5%) patients with T1DM
(Group 2). The majority of the patients in both groups were asymptomatic (32/39 vs 10/12, p>0.05).
There was a female dominance in Group 1 (58.9% vs 25%, p< 0.05), and the mean ages were
comparable between 2 groups (107.8±8.4 months vs. 121.5±11.2 months, p>0.05). The median time
elapsed from the onset of T1DM to the endoscopy was not different between the groups (median 26.1
months vs 25.6 months, p>0.05). The percentage of patients who had high titers (10X ULN) of antitTG IgA antibodies in Group 1 was higher than those in Group 2 (78.9% vs 33.3%, p< 0.05). There
were no significant difference between the groups regarding BMI z scores and the frequency of
anemia, and none of the patients in both groups had folate deficiency.
Conclusion: In our study group, 32 (76.2%) out of 42 diabetic patients without any symptom were
diagnosed as CD owing to routine celiac screening. This data support the efficiency of screening in
identification of silent CD. The results of this study suggested that female gender and high titers of
anti-tTG IgA antibodies should increase the index of suspicion for CD in patients with T1DM. The lack
of sign and symptoms of malabsorption in diabetic celiac patients raises an issue that whether early
detection and treatment of silent CD is mandatory or not.
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Non-celiac villous atrophy in Trisomy 21… a distinctive enteropathy?
Erin Alexander1, Marisa Stahl2, Zachary Kramer3, Janaki Devara1, Vanessa Weisbrod4, Jocelyn
Silvester4, Maureen Leonard5, Lisa Fahey6, Patricia Bierly6, Arunjot Singh6, Mary Shull2, Benny
Kerzner3, Edwin Liu2, Imad Absah1
1Mayo

Clinic, Pediatric Gastroenterology, Rochester, United States
Children's Hospital, Pediatric Gastroenterology, Aurora, United States
3Children's National Hospital, Pediatric Gastroenterology, Washington, United States
4Boston Children's Hospital and Harvard Medical School, Pediatric Gastroenterology, Boston, United
States
5Massachusetts General Hospital, Pediatric Gastroenterology, Boston, United States
6Children's Hospital of Philadelphia, Pediatric Gastroenterology, Philadelphia, United States
2Colorado

Objectives and Study: Patients with Trisomy 21 (T21) are known to have a higher incidence of
gastrointestinal symptoms which often prompt an endoscopic evaluation. While patient with T21 are at
higher risk of celiac disease (CD), it is important to note that even though duodenal abnormalities
including lymphocytosis and villous atrophy raise suspicion for CD they are not entirely specific. It has
also been suggested that there may be forms of enteropathy unique to the T21 population. The
objective of this study was to characterize the spectrum of duodenal histological abnormalities in
patients with T21 who underwent an upper esophagogastroduodenoscopy (EGD). A secondary
objective was to examine the outcomes of children with T21 who underwent repeat EGD to evaluate
response to treatments and the evolution of their histopathology.
Methods: We performed a multicenter retrospective cohort study of patients 30 years old or younger
with T21 who had EGD between 2000 and 2020 at six pediatric hospitals. Duodenal biopsies were
categorized based on histopathology. Demographics, anthropometrics, medical history, symptoms,
family history, laboratory values (including celiac serologies), medications and dietary information at
the time of EGD were extracted from medical records. Patients were classified as having CD if they
met North American Society of Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN)
diagnostic criteria. Those who had duodenal abnormalities, but didn't meet the histologic criteria were
classified as non-celiac group. The non-celiac group was divided into villous atrophy (VA) and non-VA.
The CD group was compared to these two non-celiac subgroups.
Results: We identified 836 patients with T21 who underwent EGD (See Figure and Table 1).
Abnormal duodenal biopsies were found in 301/836 (36%), with 107/301 (36%) meeting criteria for CD
(celiac group), while 164/301 (54%) patients had duodenal abnormalities that was not consistent with
CD (non-celiac group). In the non-celiac group, 83/164 (51%) had VA, and among them 27/164 (16%)
had positive TTG IgA serology. Nausea and vomiting were more common in non-VA group. PPI use is
more common in non-celiac VA when compared to CD. Repeat EGD was performed in 89/301
patients. On repeat EGD, diagnosis was changed in 2/23 to non-celiac, and 6/56 to CD.
Conclusion: Nearly 10% of all patients with T21 who underwent EGD had non-celiac villous atrophy.
Repeat endoscopic evaluation in this cohort points to the evolving nature of this distinctive
enteropathy. Further prospective studies are needed to better characterize the spectrum of duodenal
abnormalities in T21 and appropriate treatments.
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Objectives and Study: Use of deamidated gliadin peptide (DGP) test kits as adjunctive to Tissuetransglutaminase IgA (TTG-IgA) for the diagnosis of coeliac disease (CD) has been a controversial
issue. The objectives of our study were to evaluate the diagnostic performance of DGP antibodies
compared to TTG-IgA and to evaluate the correlation between DGP-antibodies titers and degree of
enteropathy.
Methods: We included children who underwent endoscopy and biopsies because of positivity of any
of the serology tests in the “celiac profile” (TTG-IgA, DGP-IgA, and DGP-IgG), from 2012 to 2019. We
divided children into clinically suspected cases of CD (Group 1) and asymptomatic cases screened
because they were from a high risk-group (Group 2).
Results: Group 1 constituted 52 children and group 2 included 81 children [76 type1-diabetes (T1D)].
The sensitivity and positive predictive value (PPV) of DGP-IgG in group 1 (90%, 98%) and group 2
(91%, 85.5%) were comparable to TTG-IgA (98%, 92% in group 1; 100%, 80% in group 2). By adding
DGP-IgG to TTG-IgA, the performance of TTG-IgA has improved marginally in group 1 (sensitivity
100%, PPV 92.3%). All cases with DGP-IgG titer 2 times ULN in group 1, and > 4 times ULN in group
2 had villous atrophy. All T1D patients with TTG IgA > 10 times ULN had villous atrophy.
Conclusion: DGP-IgG assay did not add to the performance of TTG-IgA. DGP-IgG titer correlated
with enteropathy. The diagnosis of CD can be made in asymptomatic T1D child with TTG-IgA titer >
10 times ULN and positive endomyseal antibodies.
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Objectives and Study: Studies evaluating the correlation between tissue transglutaminase IgA (TTGIgA) levels and the degree of enteropathy in screening-detected coeliac disease (CD) patients from
the general childhood population are scarce. The objectives of our study were: (1) to evaluate for
correlation between anti-TTG titer and degree of enteropathy, and (2) to evaluate if the non-biopsy
approach to diagnose CD in symptomatic patients proposed by the European Society for Pediatric
Gastroenterology, Hepatology, and Nutrition (ESPGHAN) could be extended to asymptomatic CD
cases diagnosed during mass screening study.
Methods: The present study is a sub-study of a cross-sectional mass screening study, “Exploring the
Iceberg of Celiacs in Saudi Arabia” conducted among school-aged children (6-15 years) in 2014-2015.
The 93 biopsy confirmed CD cases constituted the study cohort of the present study (mean age 11.4 ±
2.6 years; 24 males). TTG-IgA titers and EMA at time of biopsy and grade of enteropathy were
assessed, as well as HLA DQ 2.2/2.5/8 genotyping.
Results: Thirty-four patients had anti-TTG IgA titer > 10 times ULN (36%); all had villous atrophy with
positive EMA and DQ 2.2/2.5/8. The sensitivity and specificity of anti-TTG>10xULN in correctly
diagnosing CD was 100%. There was a significant positive correlation between anti-TTG titer and
severity of enteropathy (P < 0.001). There was no significant statistical difference in TTG-IgA titer
between the asymptomatic and symptomatic CD patients.
Conclusions: By adopting the revised ESPGHAN criteria, biopsies could have been omitted in one
third of the mass screening-detected CD children.
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Background: Coeliac disease is an autoimmune systemic condition, which is triggered by gluten in
genetically predisposed patients. These patients are genetically predisposed to HLA markers DQ2 or
DQ8. Coeliac disease can present in children with gastrointestinal symptoms, failure to thrive and
dermatitis herpetiformis. They can also be asymptomatic especially in high-risk individuals such as
children with Down's syndrome, Type 1 diabetes or Turner's syndrome.
Children who are symptomatic, are recommended to undergo total immunoglobulin A (IgA), tissue
transglutaminase (TTG) and anti-endomysial antibody testing as the first step in diagnosis. Current
BSPGHAN Coeliac Disease guidelines recommend that children with typical symptoms and positive
TTG >10 times the upper limit of normal and positive anti-endomysial antibodies on repeat test; do not
require histopathology testing and that clinical symptoms and antibody testing are sufficient for
diagnosis. Duodenal biopsy is, however, still considered the gold standard for diagnosis of coeliac
disease in children. Duodenal biopsies are classified according to Marsh criteria which assess the
degree of villous blunting and atrophy, crypt hyperplasia and intraepithelial lymphocytosis. The exact,
optimal location of biopsy however, remains slightly ambiguous. This is in part due to the patchy
nature of coeliac disease and hence, the need to take multiple biopsies. BSPGHAN guidelines 2013
state 'At endoscopy, take 4 biopsies from D2 or lower and 1-2 from duodenal bulb'. There is some
existing controversy that normal duodenal bulb histopathology may be mistakenly interpreted as
pathological. Recent paediatric studies have highlighted the significant number of children with
histology confirmative of coeliac disease seen only in D1.
Aim: The primary aim of this study was to ascertain whether taking D1 biopsies increase diagnostic
yield in coeliac disease in children in our cohort.
Methods: This retrospective study recruited 221 paediatric patients who were investigated for coeliac
disease by upper GI endoscopy by one paediatric consultant gastroenterologist between January
2015 and April 2019. Patient notes were reviewed and their blood markers were recorded along with
their endoscopy and histology results.
Results: A total of 213 patients who underwent gastroscopy for suspected coeliac disease were
included, 8 were excluded as the endoscopy and biopsy results were not available for review. Of
those,146 patients (71%) were diagnosed with coeliac disease. 25 patients (17.1%) had positive D1
biopsies and negative D2 biopsies. 5(3.4%) patients had negative D1 biopsies and positive D2
biopsies. The remaining 116 patients (79.5%) had both positive D1 and D2 biopsies.
In our cohort, D1 biopsies were positive in 96.5% of coeliac disease patients whilst D2 biopsies were
positive in only 82.8% of cases, thus increasing the diagnostic yield by 17.1% when performing D1
biopsies.
Conclusion: D1 biopsies when performed with D2 biopsies improves the diagnosis and thus outcome
for patients with coeliac disease. Absence of D1 biopsies would have resulted in diagnosis being
missed in 17.1% of our patients. Our study supports the current recommendations of multiple biopsies
from duodenal bulb (D1) and distal duodenum.
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Objectives: Our group previously performed a transcultural adaptation into Spanish of the specific
CDDUX and CDPQOL questionnaires. Our objective is to evaluate the HRQOL in children who attend
the outpatient Paediatric Gastroenterology unit using the CDPQOL and CDDUX and to compare the
overall and by-centre results, as well as to evaluate the correlation of the mean scores between the
questionnaires.
Material and methods: Prospective study to evaluate the HRQOL of coeliac children, aged 8-18
years who attend the outpatient Paediatric Gastroenterology units of two hospitals in Madrid, which
serve a population with a different socioeconomic status. Study period July 2016- July 2018. Both
questionnaires and another one for demographic and clinical data were completed. CDDUX consists
of 12 items grouped into 3 dimensions related to diet. CDPQOL is comprised of 2 versions which
explore diet and the social and emotional aspects related to living with CD. CDPQOL 8-12, for children
8-12 years of age, contains 13 items and CDPQOL 13-18, for children 13-18 years of age has 17
items. Average scores were expressed as mean (SD) and were re-coded on a scale of 1 to 100. A 5point Likert scale was used. Scores 40-60 were considered “QOL neutral”, 61-80 “QOL good”, 81-100
“QOL very good”. Pearson´s correlation was used to assess correlation between the questionnaires.
Results: 135 children answered the 8- to 12-year-old version of the CDPQOL and 65 children
answered the 13- to 18-year-old version. Average scores of CDPQOL 8-12 and CDPQOL 13-18 were
75.94 (SD 17.32) and 75.43 (SD 19.02), respectively. The item with worst scores in both groups was “I
am envious of not being able to eat what my friends eat”, which scored 53.05 (SD 33.8) in the 8-12
group and 52.1 (SD 33.8) in the 13-18 group. The next lowest scored items were “I would like to be
like the others” for the 8-12 group with 54.2 (SD 38.37) and “I feel bad because my food is more
expensive” for the 13-18 group with 57.99 (SD 34.8). By centres, no differences were observed in the
total score of CDPQOL 8-12 (p = 0.13) and CDPQOL 13-18 (p = 0.62). However, by items, centre 2
scored lower in 1 item of each of the group scores. A total of 223 children (126 from ages 8-11, 81
from ages 12-15 and 12 from ages 16-18) answered the CDDUX, scoring 49.03 (SD 20.34) on the
total scale; 36.06 (SD 22.9) in having CD; 70.25 (SD 23.07) in communication and 44.72 (SD 27) in
diet. There were no differences in total scores or dimensions between centres (p = 0.65). The
correlation between CDPQOL, in its 2 versions (8-12 and 13-18), and CDDUX was 0.46 and 0.59 in
the total score; 0.2 and 0.4 in having CD; 0.31 and 0.48 in communication and 0.49 and 0.53 in diet (p
< 0.001).
Conclusions: The QOL was assessed as being “good” with the CDPQOL questionnaire in its 2
versions by age, while the QOL according to the aspects which are of most concern to the patients
was assessed as being “neutral.” With the CDDUX questionnaire, patients assessed their QOL as
being “neutral”, just as observed in previous studies in coeliac children from Madrid Coeliac
Assotiation. The correlation of scores between both questionnaires is moderate since they provided
different and complementary information in several aspects.
Contact e-mail address: jbarrio.hflr@gmail.com
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Objectives: To evaluate health-related quality of life (HRQOL) factors in a group of coeliac children,
aged 8-18 years using the Spanish versions of the specific CDPQOL and CDDUX questionnaires,
validated by our group, and to compare the results obtained from both questionnaires.
Material and methods: A prospective study to evaluate the HRQOL of coeliac children, aged 8-18
years, who attend the outpatient Paediatric Gastroenterology units of 2 hospitals in Madrid and were
asked to complete one of 2 versions of the specific CDPQOL: CDPQOL 8-12 for patients 8 to 12 years
of age and CDPQOL 13-18 for patients 13 to 18 years of age, as well as the CDDUX and a
demographic questionnaire. The researchers completed a clinical data questionnaire. The mean
scores of the questionnaires were expressed as mean (SD) and recoded on a scale of 1 to 100. The tStudent and/or ANOVA tests were used to make independent comparisons between quantitative
variables. The statistical program SPSS 22 for Windows was used for analysis.
Results: More differences in scores were observed with the CDPQOL 8-12 questionnaire (n = 135):
Notably, children from families with poor socio-economic status (65.38 (DE 19.15)) scored worse than
those who had an intermediate (74.05 (DE 16.04)) or good (79.59 (DE 17.37)) socio-economic status;
p = 0.058.
The same trend was observed in patients who could not buy all the gluten-free products that they
needed (69.24 (DE 18.42)) versus those that could buy them ( 77.4 (DE 16.9);p = 0.09); in patients
with non-classical presentation form 68.67 (16.9 SD) versus the classical form 76.30 (17.03 SD), p =
0.057 at diagnosis; and in patients with occasional dietary compliance 62.98 (DE 31.38) compared to
those who usually adhered to their diet 76.40 (16.75 DE), p = 0.13.
With the CDPQOL 13-18 questionnaire (n = 65), patients who had symptoms upon transgression
scored worse 69.12(DE 22.4) compared to those who did not have symptoms 78.9 (DE 15.96) (p =
0.057).Likewise, patients who had diet-related difficulties for social reasons 55.8 (DE 2.07) and
because of insecurity about eating out 70.70 (DE 22.38) scored lower compared to those with
economic difficulties 91.91 (5 , 2 SD) or 76.22 (18.9 SD) (p = 0.26).
With the CDDUX questionnaire (n = 223), children with an intermediate or poor family economic
situation scored worse in both total score (p = 0.009) and diet dimension (p = 0.013). With regards to
diet-related difficulties, patients who had difficulties of a social nature were the ones who scored the
lowest with a difference of at least 10 points versus the rest in terms of total score (p = 0.47). Patients
who had transgressions scored worse, especially in the diet dimension; patients who had
transgressions scored 33.75 (21.9 SD) whereas those who did not scored 45.2 (27.4 SD) (p = 0.24).
There were very few differences regarding the form of clinical presentation or the presence of
symptoms upon transgression which were observed with the CDPQOL questionnaire.
Conclusions: With both questionnaires, it has been observed that the factors which most negatively
affect HRQOL are having a worse economic situation and committing diet-related transgressions. The
CDPQOL questionnaire was more sensitive in detecting factors related to quality of life.
Research partially funded by FIS No PI16 / 00358
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Objectives and Study: Coeliac Disease (CD) is a chronic, immune-mediated enteropathy with
permanent sensitivity to gluten that affects genetically predisposed individuals.
The aim of the study was to assess the coexistence of gastric or oesophageal mucosa involvement at
the time of CD diagnosis in children.
Methods: A retrospective descriptive single centre study was performed. The study included
paediatric patients new diagnosed with CD, confirmed by duodenal biopsies, that underwent an
oesophagogastroduodenoscopy (OGD) at Woman's and Child's University Hospital of Verona, Italy,
between 2008 and 2019.
Results: A total of 87 patients were diagnosed with coeliac disease, confirmed by duodenal biopsies
during OGD, between 2008 and 2019 in our centre.
Gastric biopsies were obtained in 64 children whereas oesophageal biopsies in 11. Among them, 34
patients had only duodenal involvement with typical histological lesions of CD. In this group the mean
age was 8 years, 70.5% were females and 29.5% males.
Histological lesions of gastric mucosa were present in 45.3% (29/64) of patients, 75,8% were females
and 24.2% males. The mean age was 8.3 years. Chronic gastritis (CG) was found in 40.6% (26/64) of
gastric biopsies. On the other hand, lymphocytic gastritis (LG) was detected in 3.1% (2/64) of gastric
biopsies and erosive gastritis in 1.5% (1/64) of cases. Helicobacter pylori infection was diagnosed in 4
patients: 3 with CG and 1 with an LG (1/64).
Considering the oesophagus, only 2 reflux oesophagitis, one of them with erosive lesions, were
reported.
Conclusion: In our study, chronic gastritis was the most common histological findings in children at
the time of diagnosis of CD. These findings support the hypothesis of the existence of an association
between prolonged gluten exposure in coeliac children and chronic gastritis.
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Objectives and Study: Children with type 1 diabetes (T1D) have an increased risk to develop CD.
From 1984 to 1996 there was a fourfold increase of coeliac disease (CD) among young Swedish
children, known as the Swedish CD epidemic. The cumulative incidence of CD reached levels higher
than previously reported, from 1 to 4 cases per 1,000 births. The cause of this increase has been
postulated to be changes in the national infant feeding recommendations that postponed gluten
introduction from four to six months of age and that the gluten content in infant formulae increased at
the same time. Interestingly, a previous cohort study in Stockholm did not find any significant increase
in the prevalence of CD in children and adolescents with T1D.
The aim of our study was to identify the prevalence of CD in individuals who developed T1D during
childhood in two separate birth cohorts: one cohort born during the Swedish CD epidemic and one
born post-epidemic, at a national level.
Methods: Individuals diagnosed before the age of 17 with T1D and CD were identified through
merging of information from five national registers. Birth cohorts from the general Swedish population
were included: one cohort born during the epidemic including 240,844 individuals born 1992-1993,
and one post-epidemic cohort, 179,530 individuals born 1997-1998, data from Statistics Sweden.
Thereafter, the inpatient, outpatient and the day surgery registries, which are part of the National
Board of Health and Welfare Register, were used to extract diagnostic data, as well as the diabetes
specific Swedish Healthcare Quality Register Swediabkids and the National Diabetes Register. IBM
SPSS Statistics Version 25 was used for statistical analyses. The Regional Ethics Review Board in
Lund approved the study (Dnr 2014/476 EPN).
Results: We found no statistically significantly difference in prevalence of CD between the two
cohorts. The prevalence of CD was 176/1,642 corresponding to 10.7% (95% confidence interval 9.212.2) in children with T1D born during the epidemic versus 161/1,380, resulting in a CD prevalence of
11.7% (95% confidence interval 10.0-13.5) in the post-epidemic cohort.
Conclusion: The prevalence of CD among children and adolescents with T1D was similar between
the birth cohorts during and after the Swedish epidemic of CD, despite a different CD prevalence in
the general population. The main strength of this study lay in its design, as it was a national
assessment of the whole population of individuals with T1D in the unique setting. As an explanation
for the study results, we suggest that children who develop both T1D and CD have a strong genetic
disposition that may have overruled the impact of changes in gluten introduction during the Swedish
CD epidemic. This knowledge may be considered when intervention studies to decrease CD risk are
planned.
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[Flowchart: coeliac disease (CD) in childhood type 1 diabetes (T1D) during and after the epidemic ]
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Objectives and Study: The aim was to evaluate a dietetic-led clinic (DLC) for the management of
paediatric patients with Coeliac Disease (CD) two years after its establishment. In the current service
patients are reviewed on an annual basis by the dietitians after an initial post-diagnosis appointment
with a paediatric gastroenterologist and if identified as requiring a medical review through the 'red flag'
criterion they will be referred back to the paediatric gastroenterologist. This type of follow-up adheres
to ESPGHAN and AOECS advise that children with CD should have their diagnosis and follow-up
appointments established by a paediatrician or paediatric gastroenterologist and have continued
access to an appropriately skilled paediatric dietitian. The objectives of this service evaluation were to
assess satisfaction rates with the DLC and establish gluten-free diet (GFD) compliance rates of
patients attending the DLC.
Methods: Patients who had attended the DLC in the previous year were invited to partake in the
service evaluation. The method was two online questionnaires. The satisfaction questionnaire had
previously been utilised in the same centre to assess satisfaction with the service prior to the change
to a DLC service. The dietary compliance questionnaire had previously been utilised in another
paediatric study.
Results: The patient population response rate was 40% (n=28). 61% of respondents were ´extremely
likely´ to recommend the DLC to friends and family if similar care was needed. 61% of respondents
were ´fully compliant´, 32% of respondents were ´compliant with errors´ and 7% of respondents were
´non-compliant´ with a GFD. 79% were ´fully compliant´ in the age-group 3-11 years compared to 43%
in the age-group 12-18 years. Chi-square analysis showed this difference was approaching statistical
significance (p=0.053). The responses to the question ´My child eats food labelled ´May contain traces
of gluten or wheat´” stratified by the two age-groups showed that 86% of respondents in the age-group
3-11 years responded ´no´ whereas 50% of the respondents in the age-group 12-18 years responded
´no´ to this question. Chi-square analysis showed that this difference reached statistical significance
(p=0.043).
Conclusion: A comparison between the satisfaction survey results performed prior to the service
change shows that there is an increased proportion of respondents from the DLC service who were
´extremely likely´ to ´recommend the service to a friend or family member´ (61%) compared to the
previous service (38%). During the two year period since the DLC service has been in place, two
patients from 70 patients who are reviewed in the DLC required referral to the gastroenterologist.
Significant financial savings are associated with a DLC compared with the previous service. The
compliance rates of the overall population group and the lower compliance rates in the adolescent
sub-group found are in accordance with the available literature. The questionnaire was able to identify
some areas where adolescents were falling down in their compliance to a GFD and this informed the
development of an online education resource and this may be utilised in further studies.
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Objectives and Study: To assess gluten-free minor cereals and pseudocereals intake in our coeliac
disease (CD) paediatric population and to highlight possible impacts on nutritional profile and
adherence to gluten-free diet (GFD).
To compare the consumption of alternative grains in our CD sample and in general paediatric
population.
Methods: Children with CD, on GFD for at least 24 months and not IgA deficient, were prospectively
enrolled. Age and sex-matched non-CD children, afferent to our emergency department and outpatient
surgery, were also recruited. Patients and families were asked about the intake of a minor cereal (Teff)
and two types of pseudocereals (Quinoa and Amaranth).
Nutritional profile, through anthropometric parameters, and adherence to GFD, through Biagi score
and anti-transglutaminase IgA (tTGA) levels, were assessed in CD subjects.
Coeliac children were divided into two groups according to their consumption of alternative grains
(Group 1: consumption; Group 2: no consumption); their features were compared using Chi-Square
test.
Finally, intake of alternative grains was compared between CD and non-CD patients using Chi-Square
test.
Results: We enrolled 253 coeliac children (90 males, median age 11 years, IQR 9-14): 154 (61%)
never ate any of the alternative grains proposed (Group 2) while 99 (39%) declared to currently eat at
least one of them (Group 1). Quinoa was the most commonly used grain (88% of Group 1), followed
by teff (36%) and amaranth (24%).
Group 1 and 2 were comparable regarding their basal characteristics: age (p 0.07), sex (p 0.26),
ethnicity (p 0.08) and first-degree CD familiarity (p 0.27). Analyzing adherence to GFD through Biagi
score and tTGA values in the two groups, no statistically significant difference was found (Biagi score:
p 0.48; tTGA positivity: p 0.86). A significant difference was observed regarding nutritional profile: in
particular the percentage of patients with BMI < 3° centile was significantly superior in Group 2
(16/154, 10% in Group 2 versus 3/99, 3% in Group 1; p 0.03); considering, instead, the incidence of
overweight and obesity in the two groups, no significant differences were noticed (p 0.24).
Finally, comparing our CD population to an age and sex-matched non-CD paediatric sample, we
observed that alternative grains consumption was higher in CD patients (99/253, 39% in CD
population versus 25/100, 25% in control population; p 0.01).
Conclusion: Even if only a small percentage (39%) of our coeliac population currently uses
alternative grains, coeliac patients consume more alternative cereals/pseudocereals than general
population, leading to the speculation that a restrictive diet may oblige families and patients to explore
different types of feeding to achieve variety. Despite the paucity of our sample, we noticed that CD
children consuming alternative grains have an healthier nutritional profile, strengthening the argument
that minor cereals and pseudocereals can ameliorate the nutritional quality of gluten-free cereal-based
products and introduce a variation in GFD. However there is still inadequate knowledge and a general
unfamiliarity with alternative cereals. This should be a hint for the future.
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Objectives and Study: The presence of coeliac disease-associated autoantibodies (antiendomysial
and tissue transglutaminase IgA antibodies) with normal duodenal mucosa indicates potential coeliac
disease (PCD). It can evolve into flat, active coeliac disease (CD). This evolution is, however, not
certain. We performed a prospective longitudinal cohort study to determine the natural history of
potential celiac disease in children.
Methods: The study included 168 children (104 female, median age 7 years and 2 months; range 1.2
- 18.1 years) who underwent a small intestinal biopsy for suspected CD at Department of Pediatrics in
San Raffaele Hospital from 2000 to 2018. They were selected according to the presence in their
serum of anti-endomysial antibodies (EMA) and/or increased levels of anti-TG2 antibodies and
architecturally normal small intestinal mucosa (Marsh 0 or Marsh 1). IgA deficiency was excluded. In
all children, every 12 months, growth and nutritional parameters, coeliac disease serology and
autoimmunity were investigated. Biopsy analysis was repeated on patients with persistent positive
serology and/or symptoms.
Results: Potential coeliac disease was detected primarily in first-degree relatives and patients with
autoimmune disorders (32%). A gluten-free diet (GFD) was prescribed to 60/168 patients because of
symptoms, conditions or signs suggestive of coeliac disease: 11 for short stature; 11 for failure to
thrive; 15 for recurrent abdominal pain; 11 for diarrhoea; 5 for chronic urticaria, 3 for asthenia, 2 for
anaemia and 2 for headache. As expected, all patients on a GFD became negative for CD-related
autoantibodies. Four of 60 patients did not show any clinical response to GFD (4 patients with short
stature). One hundred and eight of the 168 patients entered the follow-up study, with normal daily
consumption of gluten and underwent a 1 year follow-up schedule. At the age of eighteen, patients
were performed again biopsies. The second biopsy was anticipated in patients with persistent positive
serology and/or symptoms. Villous atrophy was observed in 31/108 patients (28.7%) who repeated
biopsy. Age at diagnosis, sex, prevalence of symptoms and familiarity for CD did not differ between
patients who have developed coeliac disease and those who remained potential (p>0,05). Instead,
increase of antibody titre of patients who developed coeliac disease compared to antibody titre of
those who remained potential, resulted statistically significant (p = 0.0039). This analysis was done by
evaluating antibodies at time 0 (biopsy at the diagnosis of potential coeliac disease) and at time 1
(second biopsy). Finally, slight mucosal inflammation at time 0 and EMA positivity outlined a cohort of
individuals who were prone to develop mucosal damage during time (respectively p= 0.048 and p=
0.0094).
Conclusion: Most children with potential coeliac disease remain healthy. After 3 years, approximately
22/31 of patients develop villous atrophy. The main indicator of evolution towards coeliac disease
seems to be represented by the antibody titre. Therefore, patients who increase antibody titre during
follow-up, should performe endoscopic controls; patients who present negative or stable antibody titre,
could delay endoscopic controls.
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Objectives and Study: To evaluate the presence of possible deficiencies of vitamins D 3, B12, folic
acid and iron in children diagnosed with coeliac disease (CD) following a gluten-free diet (GFD). To
estimate the benefits of active screening of vitamins D3, B12, folic acid and ferritin levels in all children
with CD.
Methods: Retrospective evaluation of prospectively gathered data between 11/2016 and 11/2020 in
children diagnosed with CD and on a GFD. All children were diagnosed in concordance with the
ESPGHAN (European Society of Pediatric Gastroenterology, Hepatology and Nutrition) guidelines
(2012 and 2019 update respectively). Children were followed at the study centre to avoid data bias
given by various laboratory cut-off values. Each enrolled child must have had at least one followed
parameter measured. In concordance with the ESPGHAN recommendations, vitamin D 3 levels < 20
ng/ml were regarded as deficient and < 10 ng/ml as severely deficient.
The recommended ESPGHAN ferritin cut-off of 10-12 µg/l was regarded as an iron deficiency marker.
Results: 160 children (95 females, 59%) fulfilled the criteria and were enrolled into the study. Ninetytwo children (57.5%) were diagnosed using the non-biopsy approach. Out of 320 vitamin D3 levels
(mean 25.78±8.16 ng/ml), 244 (76%) were sufficient (mean 28.69±6.86 ng/ml), 69 (22%) were
deficient with levels between 10-20 ng/ml (mean 16.77±2.53 ng/ml) and 4 (1.3%) were severely
deficient (< 10 ng/ml, mean 8.00±2.69 ng/ml). Active vitamin B12 levels were measured 144 times, all
results were within physiological range (mean 108.32±76.36 pmol/l). Out of 253 measurements of folic
acid levels, 234 (94%) were within physiologic range (mean 9.34±4.53 µg/l) and 14 values (6%) were
deficient (mean 3.01±0.57 µg/l). Ferritin levels were measured 249 times with a mean of 33.44±25.63
µg/l. Using a cut-off of 12 µg/l, 221 results (89%, mean 36.64±25.49 µg/l) were within physiologic
range and 30 results (12%, mean 9.01±2.36 µg/l) were under the cut-off value suggesting iron
deficiency. When the cut-off value was lowered to 10 µg/l, 233 results (93.5%, mean 35.09±25.49 µg/l)
were normal and only 16 (6.5%, mean 7.19±1.71 µg/l) were below the cut-off point. No differences
were found between levels of measured micronutrients based on gender or different approaches to
CD diagnosis.
Conclusion:
- Due to the deficiency of vitamins D3, folic acid and ferritin in ≈ 23%, 6% and 12% (or 6.5% depending
on the ferritin cut-off value) of children, regular measurement of their levels should be carried out at
least once annually in all children with CD, and supplementation should be started where appropriate.
- A unified cut-off value for ferritin is needed in order to clearly define iron deficiency state in children.
- Active vitamin B12 levels were normal in all cases making its regular measurement in all children
unnecessary and should be reserved for the ones with questionable lifestyle or following a vegetarian
or vegan diet.
- Neither sex nor diagnostic method (biopsy or non-biopsy) affects any of the followed vitamins and
micronutrient levels.
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Objectives and study: Functional Gastrointestinal Disorders (FGIDs) are highly prevalent in children
at all ages. According to the definition, FGIDs cannot be diagnosed when an organic abnormality is
recognized. However, given the high prevalence of these disorders, many studies have evaluated the
possibility of an overlap between FGIDs and organic disorders. Recent studies have shown that
patients with coeliac disease (CD) have an increased risk of developing functional abdominal pain
disorders despite strict adherence to a classic gluten free diet. Few data are available in children. The
aims of our study were to assess the prevalence of FGIDs in children with celiac disease at diagnosis
and after a year of follow-up and to compare the prevalence of FGIDs in children with CD on a classic
gluten-free diet and in children on a gluten free diet with natural products.
Methods: The study was conducted on a cohort of pediatric patients aged 1 to 18 years newly
diagnosed with Coeliac Disease. The children were randomized into two groups: Group A on a
controlled classic gluten-free diet (diet 1); Group B on a controlled gluten-free diet with natural
products (diet 2). Clinical monitoring, food diary evaluation with 3-day food diaries (3DFR) and a
symptom questionnaire based on the Rome IV criteria were performed for each child at different time
points: at diagnosis (T0), at 6 months (T1) and at 12 months (T2) follow-up. The dietary intake was
evaluated based on the compilation of the food diaries and the nutrients analysis performed using the
Win Food software. Preliminarily, we analyzed the prevalence of FGIDs after 6 months (T1) and their
correlation with the type of gluten-free diet consumed.
Results: We prospectively enrolled 104 consecutive CD children, 55 patients in Group A (53%) and
49 patients in Group B (47%). At enrollment, 30 of 55 (54,5%) CD children were symptomatic in group
A and 25 of 49 (51%) were symptomatic in group B. At T1 despite the lower or negative serology for
CD the prevalence of FGIDs was 10/55 (18%) in group A and 8/49 (16,3%) in group B, with no
statistically significant difference between the two groups at T1 (p 0,780).
The intake of macro and micronutrients at T1 was similar into the two groups with no significant
differences in the nutrients analysis between group A and group B.
However, we found an association, in both groups, between the lower caloric intake (OR= 0.99, CI
95% 0.99-1.00) and the lower fat intake (OR= 0.33, CL 95% 0.65-0.95) with a lower prevalence of
FGIDs after 6 months of gluten-free diet (p= 0.055).
Conclusion: Although gluten-free diet effectively reverses the morphological changes of CD, our date
show that many children continue to have a variety of GI symptoms even during a gluten free diet with
a high prevalence of FGIDs. Our preliminary results suggest that the prevalence of FGIDs could be
related to the caloric intake and the percentage of fat in the diet, but it does not varies between a
processed gluten-free diet with commercial products or a gluten free diet with natural products.
However, a long term follow up is needed to assess a correlation between FGIDs and different types
of gluten free diets.
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Compliance to gluten-free diet in coeliac children and adolescents: our experience with Biagi
score
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Objectives and Study: To assess compliance to gluten-free diet (GFD) in children affected with
coeliac disease (CD) through Biagi score and to highlight factors that may influence non-adherence.
To correlate Biagi score with anti-transglutaminase IgA (tTGA) levels in order to evaluate its efficacy in
predicting compliance.
Methods: All children diagnosed with CD from 2004 to 2017, either by biopsy or biopsy-sparing
protocol, who had been on GFD for at least 24 months, were enrolled. IgA deficiency patients were
excluded.
Biagi scores were calculated after administering a questionnaire (Figure 1); tTGA values of the last 3
months were registered.
Children were then divided into two sub-groups according to their Biagi score (Group 1: strict
adherence, ≥ 3; Group 2: poor adherence, < 3); their features, including sex, first degree familiarity,
ethnicity, follow-up regularity, symptoms, tTGA positivity, diagnostic protocol used and associated
autoimmune diseases were compared with t-Student and Chi-Square test.
Correlation between Biagi scores and tTGA values was calculated using Spearman test. Correlation
was also calculated in three age-stratified groups (< 6 years, 6-12 years, > 12 years).
Results: 253 coeliac children (90 males, median age 11 years, IQR 9-14) were enrolled: Group 1
included 234 (92.5%) subjects, while Group 2 19 (7.5%).
Comparing subgroups, no statistically significant differences were found in age (p 0.53), sex (p 0.26),
months on GFD (p 0.50), first degree familiarity (p 0.057), follow-up regularity (p 0.67), diagnostic
protocol used (p 0.85) and associated autoimmune diseases (p 0.46). Significant differences were
observed regarding ethnicity (98% Europeans and 2% non-Europeans in Group 1 versus 79%
Europeans and 21% non-Europeans in Group 2; p 0.0007) and presence of symptoms (29% in Group
1 versus 5% in Group 2; p 0.025).
Considering patients with still positive tTGA values (18/253), no significant differences were found in
the two populations: 16/234 (6.84%) in Group 1, 2/19 (10.53%) in Group 2 (p 0.55). 8/18 still positive
tTGA patients were diagnosed less than 36 months before and all belonged to Group 1.
A non statistically significant inverse correlation was found between Biagi score and tTGA values (r: 0.022; p 0.73). No significant correlation was found when children were divided according to age.
Conclusion: Most of our population declares to be strictly compliant to GFD. Even if not significantly,
a higher Biagi score, meaning a reported better diet, correlates with negative tTGA.
Despite the numerical difference between subgroups, we found as possible risk factors of poor
adherence to GFD, foreign ethnicity and absence of symptoms. Language barrier and lack of disease
perception are then pointed out as possible causes. Good and effective communication with patients
and families is mandatory in order to arise their awareness of disease.
Although we weren't able to find a significant correlation between Biagi score and tTGA levels, the
questionnaire had the great value to represent a hint to discuss with patients about their diet habits
and try to solve possible doubts and mistakes.
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[Figure 1: Biagi score (Biagi et al. British Journal of Nutrition 2012; 108: 1884-8)]
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Objectives and methods: Retrospectively evaluated the medical records of all patients with both
diseases diagnosed and under follow-up at the Gastroenterology and Endocrinology and Diabetes
Services of our institutions (Hospital Pediátrico Avelino Castelan de Chaco and Hospital Pediátrico
Juan Pablo II de Corrientes) from January 2000 to November 2020.We have evaluated in each
patient: age, sex, time of diagnosis of each disease, diagnostic method, symptoms, antibodies,
intestinal biopsy, HLA.Results: We found 49 patients with Coeliac Disease (CD) and type 1 Diabetes
(T1D). 30 women (62%), age range 10 months to 12 years 2 months, and mean age at diagnosis 5
years 3 months; 19 males, ranging from 1 year 2 months to 14 years 10 months with a mean age at
diagnosis was 7 years 5 months.
Regarding the time of diagnosis: In 26 patients (53%) the initial diagnosis was T1D or both
simultaneously or during the 1st year of the diagnosis of diabetes 1, in 21 (43%) after 1 year of the
diagnosis of T1D, and only 3 patients (6%) developed T1D after the diagnosis of CD (at 1, 2 and 8
years in all cases complying with the gluten-free diet irregularly).
Respect the antibodies for celiac disease, we used what was available at the time, which was antitransglutaminase IgA (Anti Tg IGA), anti-endomysium IgA (EMA IgA), Anti-endomysium IgG, and
serum IgA. Regarding Anti Tg IgA, this was the most used, (with a cut-off point of 10. A value greater
than 100 was found in 25 (52%) patients, 3 with values < 35 and negative in 1 (2%). We did not have
any patients with IgA deficiency. Regarding the bowel biopsy, in 34 the bowel biopsy was diagnostic
for CD, in 12 no biopsy was performed (according to the European Consensus on Coeliac Disease)
and in 3 it was doubtful (6%).Regarding HLA, it was performed in 33 patients, the double dose was the
one that conferred the highest frequency 29 (88%) (4 = 2.5 / 2.5, 16 = 2.5 / 8, 4 = 8/8; 3 = 8/4, 1 = 2.2 /
8, 1 = 8 / 7.5). Single doses were 2 = 2.5x, and in 2 patients, single or double dose DQ8 could not be
determined.
Conclusions: the average age of diagnosis of CD and T1D is low, both in boys and girls. In most of
the patients, the diagnosis was made simultaneously with the debut of T1D or during the 1st year
after. Regarding CD antibodies, most of the patients had very high Tg IgA values (52%), although we
had some patients with clinical symptoms of CD, low and even negative antibody values but with a
biopsy compatible with CD.
Regarding HLA, the double dose was present in 88% of the patients in whom it was performed, (29 of
33), which confers a high risk of suffering from both diseases.
The presence of the simultaneous diagnosis or in the first year after the diagnosis of T1D in a large
part of the patients, makes us think that they may share the same initiating factor. The small number of
T1D patients diagnosed after CD (3 patients out of 33) (and a Gluten-free diet) could make us think
whether a gluten-free diet would not be a protective factor for the development of T1D, even in
patients with HLA risk.
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Is ethnicity associated with disparate Coeliac Disease screening practices in patients with
Type 1 Diabetes Mellitus?
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Objectives and Study: The co-occurrence of Coeliac Disease (CD) and Type 1 Diabetes Mellitus
(T1DM) has been well-documented in the Caucasian population, but the prevalence of both diseases
in people of non-White populations is understudied. Classically CD has been considered less common
in non-White individuals. Few studies have examined the co-occurrence of CD and T1DM in ethnic
groups other than Caucasians (Discepolo et al. 2019, Kochummen et al. 2018). Multiple
gastroenterology and endocrinology organizations recommend routine screening for CD in patients
with T1DM, yet it is unclear whether providers consistently follow these recommendations. In this
study we retrospectively reviewed the CD screening processes for patients with T1DM who receive
care at the University of Chicago to assess whether ethnicity is associated with disparate CD
screening practices in patients with T1DM.
Methods: An Institutional Review Board-approved retrospective chart review was conducted on
people aged < 21 years with T1DM. Demographic and clinical data were obtained, including method
and timing of CD screening. The sample was randomly selected from all T1DM pediatric patients at
University of Chicago Medicine from 2000-2020. Data were extracted from electronic medical records
then analyzed using Mann Whitney tests in SPSS (IBM Corp, 2020) with 95% confidence intervals.
Non-White was defined as anyone who racially and ethnically self-identified as anything other than
White non-Hispanic. CD screening included testing levels of TTG IgA, TTG IgG, DGP IgA, DGP IgG,
or EMA.
Results: Of our sample population of 55 T1DM subjects (45% female, 47% non-White), all but one
had been screened for CD since T1DM diagnosis. The average age of T1DM diagnosis was 8.4 years.
Median number of years before the first CD screening after T1DM diagnosis was 0.95 in White
patients and 0.24 in non-White patients (U=320, p=0.461). Median number of times CD screening was
performed per 10 years after T1DM diagnosis was 4.21 for White patients and 6.80 for non-White
patients (U=278 p=0.095). Median number of years between CD screenings were 1.23 in White
patients and 1.39 in non-White patients (U= 264, p=1.0). Nine patients had elevated CD screenings, of
which six were White and three were non-White. Four patients from this sample were diagnosed with
CD, all of which were White.
Conclusions: Results demonstrate that ethnicity is not associated with whether a pediatric T1DM
patient will be screened for CD or how frequently they will be screened at the University of Chicago.
Almost all patients in this dataset have been screened for CD since their T1DM diagnosis. Importantly,
the data had multiple outliers in the major points as reported, which emphasizes the importance of
clear recommendations on how often CD screenings should be done for all T1DM patients. Our future
research will investigate whether diagnostic approaches and outcomes for patients with CD and T1DM
differ based on ethnicity.
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Patient-reported outcome measures (PROM) are instruments used to measure outcomes of
healthcare in a patient-centered approach focusing on well-being and quality of life. A PROM that
focuses on symptoms and health complaints in pediatric Celiac Disease (CeD) would provide
healthcare practitioners with a tool to aid in the ongoing management of children diagnosed with CeD
that can be implemented to capture patients' illness experience, support shared decision-making, and
to guide future research. Importantly, a PROM would help to inform care providers of children with
CeD as to how they function and feel. However, no such measures currently exist for children with
CeD. Therefore, we aim to develop a new disease-specific PROM for CeD-related symptoms in
children with CeD - the Pediatric Celiac Symptom Index (PCSI).
Methods: This study has two phases (Figure 1). The first phase is qualitative and takes an applied
health services research approach called Interpretive Description. This phase involves development of
a conceptual framework and a pool of items. The second phase is quantitative and involves fieldtesting the PROM a large sample of target participants to evaluate its psychometric properties.
Literature review: Items generated via a librarian-assisted scoping review will be analyzed to
determine the available literature of celiac disease symptoms and experiences as well as the existing
PROM publications within pediatric celiac disease and what they address.
PROM Scale Development
The Phase 1 qualitative study will include Canadian children from the Hospital for Sick Children and
McMaster Children's Hospital. Patients, aged 1-17 years, with confirmed CeD and their caregivers will
be recruited. Semi-structured interviews of patients and their caregivers will be conducted to identify
concepts and symptoms to be included in a PCSI. The data will be coded using a line-by-line
approach where all concepts are labelled with a major and minor themes. Twenty to thirty interviews
(up to 40-60 participants) will be conducted until saturation is achieved (no new concepts are
identified).
PROM Scale refinement: Once a preliminary draft of the scale has been developed, semi-structured
cognitive debriefing interviews will be conducted with patients to obtain their feedback on the
instructions, response options and items. Cognitive interviews are valuable for identifying missing
content as well as tailoring existing item wording, item format and presentation to ensure they are
optimally understood by respondents.
Feedback will also be obtained from 50 healthcare providers who work with children with CeD across
Canada and the United States. Clinicians will provide feedback on the instructions, response options
and content of each scale, and to evaluate the pilot version of the PCSI.
Expected findings: This study aims to develop a new disease-specific PROM, designed to reliably
assess relevant symptoms in children with CeD from the perspective of patients and caregivers. The
PCSI will be the first pediatric-specific CeD symptom-related PROM. The overall goal is to provide a
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clinically meaningful and scientifically sound tool for use in the ongoing follow up of children with CeD.

[Figure 1. Pediatric celiac symptom index protocol]
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Objectives and Study: A gluten-free diet is the standard treatment of coeliac disease. A subset of
patients have refractory coeliac disease (RCD); persistent malabsorption and villous atrophy and
increased number of intraepithelial lymphocytes (IELs) after following gluten-free diet for greater than
12 months. Our objective is to describe the development and treatment of refractory coeliac disease in
a child with short bowel syndrome.
Methods: A retrospective chart review was performed.
Results: A 13-year-old female with short bowel syndrome from total colonic Hirschsprung disease
who underwent total colectomy, distal ileectomy, and serial transverse enteroplasty and small bowel
intestinal overgrowth (SIBO) was admitted for dehydration secondary to increased ostomy output. She
underwent an esophagogastroduodenoscopy (EGD) showing villous blunting with increased IELs
favouring coeliac disease. Coeliac serology was positive for deamidated gliadin peptide antibody, IgG
(DGP IgG) 57U/mL, DGP IgA 27U/mL, Anti-Human Tissue Transglutaminase IgA ELISA (TTG IgA)
128U/mL, Anti-Endomysial IgA (EMA IgA) positive, and homozygosity for DQ2, and she was started
on a gluten free diet. She was switched from metronidazole to amoxicillin-clavulanate for SIBO. A year
later, she had increased ostomy output and EGD showed patchy villous blunting in the duodenum and
jejunum without increased IELs. While the histology suggested resolving coeliac disease, her coeliac
serology showed continued positivity with DGP IgG 54-59U/mL and TTG IgA >100U/mL, so she was
started on a strict gluten contamination elimination diet. Within a year, her monthly coeliac serologies
improved, albeit not completely normalized, and repeat EGD was normal. Thus, she was slowly
introduced to new gluten free foods. Her monthly coeliac serologies mildly increased over three
months and EGD showed moderate villous blunting with increased IELs and normal CD3+CD8+
phenotype suggestive of type I refractory coeliac disease. Given her worsening disease, she was
started on budesonide 6mg daily with subsequent EGD showing improvement. She was weaned off
budesonide when serology was only positive for EMA IgA. During a hospitalization for emesis,
abdominal pain and weight loss, EGD showed mild to moderate villous blunting in the duodenum with
increased IELs, a mixed inflammatory infiltrate, ectopic oxyntic glands and mild acute ileitis. She
started rifaximin for SIBO and budesonide 9mg daily with subsequent improvement. Six months later,
EGD histology was similar except without increased IEL, and since she had negative serology,
budesonide was weaned off. It was suspected that poorly controlled SIBO and peptic injury could
account for the duodenal blunting. Two months later, coeliac serologies remain negative.
Conclusion: To our knowledge, this is the first reported case of RCD in a paediatric patient with short
bowel syndrome. Despite adherence to a gluten contamination elimination diet, our patient developed
type I refractory coeliac disease. This case highlights the importance of considering other associated
coeliac disease conditions such as SIBO and peptic injury that can present with similar histologic
findings when coeliac serology is negative and illustrates a refractory case that was steroid
responsive.
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[H&E stain and immunohistochemistry of duodenal biopsies showing refractory sprue, type 1]
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Objectives and Study: Malabsorption in coeliac disease results in a number of nutritional deficiencies
that involve macro- and micronutrients. The only available treatment for coeliac disease patients is a
strict and lifelong gluten-free diet (GFD). However, there is evidence of an imbalance of nutrients
during the diet period. The aim of our research is to assess body composition indicators in children
with coeliac disease on a GFD.
Methods: Our study included 22 children (6 boys, 16 girls) aged between 3-17 years old whose
coeliac diagnosis was confirmed by biopsy. All patients were following a GFD. Anthropometric
measurements: weight, height, and BMI were converted to z-scores using World Health Organization
(WHO) Anthro/AnthroPlus software. Bioelectrical impedance analysis (BIA) of body tissue composition
was conducted using an analyzer “MEDASS” ABC-02.
Results: The mean age of children was 6.39±3.53 years. The anthropometric measurements
indicated mild malnutrition in 9/22 patients (41%), moderate malnutrition in 4 subjects (18.2%) and
severe malnutrition in 1 case (4.5 %). One child was overweight. Seven patients who were identified
as normal in anthropometric parameters (31.8%) had abnormal body composition due to low % of the
active cell mass (ACM). According to the BIA, the most significant deficiency was found in the ACM in
77% of children (17/22). Children with different grades of malnutrition were 3 times more likely to have
a lean mass deficiency (in 43% of cases) rather than patients with normal anthropometric values (in
14% of children). According to body fat mass (FM), measurements were low in 6 subjects (27%) and
children with moderate malnutrition were often showed reduced values. Phase angle (PhA), an
indicator of the cell membrane health, was a below-normal level (PhA < 5.4) in more than half cases
(63.6%).
Conclusion: This study shows that children with coeliac disease on a GFD have changed body
composition and the most significant was ACM insufficiency. Consequently, the nutritional deficiencies
observed in coeliac disease may be due to CD itself and/or be an effect of the GFD.
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Objectives and Study: Coeliac disease (CD) is a common intestinal autoimmune disorder with
diverse presenting features. We aimed to determine age-dependent patterns in CD presentation,
diagnosis and management at a large tertiary referral center.
Methods: A retrospective review of electronic medical records of pediatric patients diagnosed with CD
between January 1999 and December 2018 at Schneider Children´s Medical Center of Israel. We
compared demographics, clinical and laboratory parameters between four age groups at CD
presentation.
Results: A cohort of 932 children was divided to four groups by age (in years) at diagnosis: 03(17.9%), 3-6(31.8%), 6-12(34.5%), 12-18(15.8%). The youngest age group presented more
frequently with diarrhea, weight loss, abdominal distention, vomiting and lower weight Z-scores, as
well as hypoalbuminemia and zinc deficiency, compared to older patients (p< 0.001 for all
parameters). Rates of anemia were higher in younger age groups (0-3 and 3-6 years), compared to
older age groups, p< 0.001. Patients in the younger age groups (0-3 and 3-6 years) presented more
frequently with tissue transglutaminase (TTG) levels above 10 times the upper limit of normal (ULN),
(p< 0.01), and more often normalized their CD serologies by 24 months of gluten-free diets (GFD)
compared to older age groups (p< 0.05).
Conclusion: There is an age-dependent variation in CD presentation during childhood. Younger
patients present more often with malabsorptive features, and higher TTG levels, yet normalize TTG
while on GFD more rapidly than older patients. Clinicians should be aware of the diversity in CD
presentation and course at the various presentation age.
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Objectives and Study: The Coronavirus Disease 2019 (COVID-19) pandemic perturbed everyday life
of the general population. How this affects patients with a chronic illness and their families is unknown.
Patients with coeliac disease (CD) follow a strict gluten free diet (GFD) and gluten ingestion is
associated with several negative health outcomes. The aim of this study was to investigate the
experiences of children with CD and their families during the COVID-19 pandemic concerning their
GFD, product availability, symptoms and CD management.
Methods: A cross-sectional, questionnaire based study was performed. The study population included
thirty-eight Dutch paediatric patients of the Maastricht University Medical Centre (MUMC+) who were
diagnosed with CD according to the ESPGHAN guidelines. The questionnaire included baseline
questions regarding the period prior to the COVID-19 pandemic starting in February 2020 in the
Netherlands and questions concerning the period in which several measures were taken to limit the
spread of the virus.
Results: In this group with a generally high compliance to the GFD, the majority reported that
compliance to the diet was easier during the pandemic than beforehand. However, 55,3% took
precautions to safeguard a sufficient amount of gluten free products in the home. Some discovered a
greater variety of gluten free products due to online shopping, which resulted in an increased financial
burden of the GFD. Concerning general dietary habits, 21,1% reported a healthier eating pattern, in
contrast to 36,8% and 10,5% who consumed more unhealthy snacks and less fruit and vegetables,
respectively, during the pandemic than normal.
Conclusion: During the COVID-19 pandemic, paediatric patients with CD experienced that adherence
to the diet was more feasible due to the controlled situation of eating at home. The measures forcing
families to buy more groceries online increased the diversity of products for patients, which they were
previously unaware of. Although a remarkable high percentage of children with CD started a more
healthy diet, attention is needed for unhealthy food habits initiated in a subgroup of children during this
crisis. This study shows, that further attention should be paid to education of patients with CD and their
parents on practical challenges of the GFD as well as overall dietary quality. The natural experiment of
the COVID-19 pandemic provides valuable information and learning points, not only for a possible next
health crisis, but management of paediatric CD in general.
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Objectives and Study: Analysis of the activity of hepatic transaminases (AST, ALT) in children with
newly diagnosed coeliac disease.
Methods: 255 children with coeliac disease aged 1-17 years (mean age 5.1 ± 0.3 years) were
included in the study, including 125 (49.0%) boys and 130 (51.0%) girls. There were 213 (83.5%)
patients with intestinal syndrome, 42 (16.5%) patients with extraintestinal manifestations. The
diagnosis was made according to the ESPGHAN criteria (1990, 2012). Group 1 consisted of 118
(46.3%) children with hypertransaminasemia (HT), Group 2 - 137 (53.7%) children without HT.
Results: Patients with HT had isolated elevation of AST in 76 (64.4%) cases, isolated elevation of
ALT - in 6 (5.1%) cases, and a combined elevation in AST and ALT - in 36 (30.5%) cases. Two-fold
elevation norms - in 13 (11.0%) and 7 (5.9%) patients, respectively, more than 5-fold ALT elevation in 1 (0.8%) child.The average age at diagnosis in the study groups was 3.6 ± 0.3 years and 6.5 ± 0.4
years (p < 0.001). The incidence of HT in children with coeliac disease decreases with age. In the first
year of life, HT was diagnosed in 9 (81.8%) children, at the age of 1-3 years - 63 (61.2%), 3-7 years 33 (40.2%), 7-12 years - 10 (34.5%), 12-17 years - 3 (10.0%) cases. In children under 3 years of age,
HT was detected in 72 (63.2%) cases, and over 3 years - 46 (32.6%) cases (p < 0.001). Correlation
analysis revealed an inverse relationship between the age at diagnosis of coeliac disease and the
AST level (r = -0.34, p < 0.001).
The average age of complaints in children of Group 1 was 1.5 ± 0.1 years, Group 2 - 2.9 ± 0.3 years (p
< 0.001). In children with HT, the first symptoms of the disease before the age of 3 years were
observed in 108 (91.5%) cases, and in patients with normal transaminase levels - 98 (71.5%) cases (p
< 0.001). There was a negative correlation between the age of complaints onset and the AST level (r =
-0.23, p < 0.001). In children with typical enteral syndrome, HT was detected in 109 (51.2%) cases,
and in patients with a predominance of extraintestinal manifestations - in 9 (21.4%) cases (p < 0.01).
The average level of anti-TTG IgA in the study groups was (X ± m): 94.2 ± 7.9 RU / ml and 90.8 ± 8.7
RU / ml (p > 0.05), the average level of anti-TTG IgG - 32.9 ± 5.3 RU / ml and 16.0 ± 2.1 RU / ml (p <
0.01).
Analysis of the relationship between the degree of the small intestine damage and the activity of
hepatic transaminases showed that in patients with Marsh 3A atrophy, HT was observed in 43.3%,
Marsh 3B - in 48.4% and Marsh 3C - in 53.1% of cases. A direct correlation was found between the
Marsh stage of small intestine atrophy and ALT level (r = 0.15, p < 0.005).
Conclusion: Elevation of hepatic transaminases is observed in 46.3% of children with newly
diagnosed coeliac disease. Young children are characterized by the maximum frequency of increased
activity of hepatic transaminases. Increased frequency of HT in children and adolescents with coeliac
disease is observed as the Marsh atrophy stage progresses.
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Objectives and Study: Low bone mineral density (BMD) can affect up to 75% of patients newly
diagnosed with coeliac disease. Our aim is to review our single centre´s experience in the use of bone
densitometry / dual-energy x-ray absorptiometry (DEXA) scan in the evaluation and management of
bone health in paediatric patients with coeliac disease.
Methods: Data of all patients diagnosed with coeliac disease in a tertiary paediatric gastroenterology
unit from March 2000 to June 2017 were retrospectively reviewed. Information including patient
demographics, date of diagnosis, results of initial and follow-up DEXA scans, subsequent
management and Vitamin D levels were collected.
Results: Over the 17-year period, 104 patients were diagnosed with coeliac disease. Median age at
diagnosis was 6.8 years (range 11 months - 16.4 years). 83/104 patients had DEXA scans. Median
age of first DEXA scan was 9 years (range 4.7 -17.8 years). 37/83 patients had a second DEXA scan.
Median duration between the first and second DEXA scans was 3.1 years (range 1.0 - 5.4 years).
15/83 patients had a third DEXA scan, with a fourth DEXA scan performed on 3 of these patients.
56/83 patients had lumbar spine (LS) BMD and total body (TB) BMD Z-scores above or equal to -1.0.
19/83 patients had LS BMD Z-scores and/or TB BMD Z-scores between -2.0 to -1.0. 6/83 patients had
LS BMD Z-scores and/or TB BMD Z-scores less than or equal to -2.0. Median (range nmol/L) Vitamin
D levels for the 3 group of patients above were 62.8 (31 - 113), 57 (23.7 - 98.1) and 53.7 (11.2 - 64.9),
respectively.
2/83 patients were 4.7 years and 4.9 years old, respectively. As there were no normative data for
patients at this age, their LS and TB BMD were reported as 0.530 and 0.681 (+/- 0.01 g/cm2) for the
first patient, and 0.705 and 0.842 (+/- 0.01 g/cm2) for the second patient.
24 out of the 56 patients with initial LS and TB BMD Z-scores ≥ -1.0 had follow-up DEXA scans. Of
these, 21 patients continued to have LS and TB BMD Z-scores ≥ -1.0, and 3 patients had LS and/or
TB BMD Z-scores between -2.0 to -1.0 at their second DEXA scans.
8 out of the 19 patients with initial LS and/or TB BMD Z-scores between -2.0 to -1.0 had follow-up
DEXA scans. Of these, 3 patients had improvement of Z-scores to ≥ -1.0, 3 patients continued to have
Z-scores between -2.0 to -1.0, and 2 patients had worsening of Z-scores to ≤ -2.0 at their second
DEXA scans.
5 out of the 6 patients with initial LS and/or TB BMD Z-scores ≤ -2.0 had follow-up DEXA scans. Of
these, 1 patient had improvement of Z-scores to ≥ -1.0, 1 patient had improvement of Z-scores to -2.0
to -1.0, and 3 patients continued to have Z-scores ≤ -2.0 at their second DEXA scans.
Interventions following DEXA scans with BMD Z-scores between -2.0 to -1.0 and Z-scores ≤ -2.0
include commencement of Vitamin D and calcium supplements, Vitamin D injections, ensuring
compliance with gluten-free diet and lifestyle changes.
Conclusion: We share our centre´s experience in using DEXA scans to monitor the bone health of
children with coeliac disease which may be useful for development of future guidelines.
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Coeliac disease is highly prevalent in patients IgE-mediated food allergy and negatively affects
allergy severity and response to oral immunotherapy
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Objectives and Study: The association between coeliac disease (CD) and IgE-mediated allergic
disorders has been investigated in some studies with conflicting results. A fivefold increased risk of CD
has been observed in patients with very severe IgE-mediated food allergy (FA) in a single center
retrospective cohort study. However, the association has yet to be clarified and whether the coexistence of CD impacts FA severity and resolution is still unknown. The aim of this prospective study
was to evaluate the prevalence of CD in patients with IgE-mediated FA and to investigate whether CD
affects FA severity and the development of oral tolerance to food antigens.
Methods: Between 2015 and 2019, consecutive patients with FA undergoing food reintroduction,
either to evaluate allergy resolution or to start oral immunotherapy (OIT), were screened for CD. The
frequency of severe allergic reactions (Clark's score > 3) on personal history, and allergen-specific IgE
levels were evaluated at baseline and compared between patients with isolated FA and patients with
concomitant CD (FA+CD). Oral tolerance was assessed and compared between the two groups at
baseline, and at last follow-up in patients undergoing OIT.
Results: 228 patients were included, 121 patients (53%) were allergic to milk and 65 patients to egg
(29%). Median age at study entry was 8 years (IQR 5-13). CD autoimmunity was found in 23 patients
(10%) and CD diagnosis was confirmed in 15 patients with intestinal biopsy (7%). At baseline, 8
patients had a previously established diagnosis of CD and were on a gluten free diet (GFD) and 15
patients screened positive for CD serology. Of the latter: 7 patients reached the final diagnosis of CD,
5 patients had a second negative serology, 3 patients refused to undergo further evaluation and were
thus excluded from the following analyses. Severe food allergy was observed in 12 out of 15 patients
(80%) with FA+CD vs 88 out of 210 patients (42%) with isolated FA (p=.006). At baseline, patients
with FA+CD had significantly higher allergen-specific median IgE levels (61.8 kU/L; IQR 11.6-279.0)
compared to patients with isolated FA (20.3 kU/L; IQR 2.9-72.7) (p< .001). Complete oral tolerance
was observed at baseline in 1 out of 15 patients (7%) with FA+CD vs 41 out of 205 patients (20%) with
isolated FA (p=.3). Among patients who continued OIT at home and were available at follow-up, 0 out
of 12 patients (0%) with FA+CD achieved complete oral tolerance vs 51 of 128 patients (40%) with FA
(p=.004).
Conclusion: CD is highly prevalent in patients with IgE-mediated FA and negatively affects FA
severity and response to OIT irrespective of GFD status. Our observation may suggest that CD
associated immune dysregulation might interfere with intestinal mechanisms responsible for the
development and restoration of immune tolerance to food antigens.
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Objectives and Study: Intestinal Antitransglutaminase antibodies (IAA) have been investigated in
coeliac disease (CD) and gluten-related pathology. IAA are more frequent in patients with potential CD
evolving to overt CD than in those remaining in an early phase of disease, and might be able to reveal
early gluten-reactivity before the appearance of specific serum antibodies. IAA usefulness could be
relevant in clinical practice, especially when the diagnosis of CD is not straightforward. This is the case
of patients who, despite symptoms, do not show histological hallmarks of CD or patients with
seronegative villous atrophy. The aim of this study was to investigate the clinical significance of IAA in
pediatric patients with a clinical suspicion of CD and normal mucosal histology.
Methods: In this prospective cohort study conducted at a single tertiary care CD Center (IRCCS Burlo
Garofolo, Trieste, Italy), consecutive patients undergoing esophagogastroduodenoscopy (EGDS) for
suspected CD between 2010 and 2020 were evaluated for enrollment. Inclusion criteria were the
presence of normal duodenal histology or isolated intra- epithelial lymphocytosis (Marsh 0-1) and
positive IAA. Patients enrolled were offered to undergo a follow-up EGDS after a minimum time
interval of 12 months from the first procedure. Dietary prescription after the initial evaluation was
discussed on a case-by-case basis considering the presence of symptoms and patient preference.
Primary outcomes were the frequency of IAA expression and the frequency of villous atrophy at followup.
Results: Among 1100 patients evaluated for suspected CD during the study period, 105 patients met
the inclusion criteria. At the time of the first EGDS the median age was 6 years (IQR 3-11). Serology
(TTG or EMA) was positive in 95 patients (90%), of whom 67 (71%) had symptoms compatible with
CD. All the 10 patients (100%) with negative serology were symptomatic and had a positive family
history for CD. After the first EGDS, 67 patients (64%) were advised to start a GFD and 38 patients
(36%) remained on a gluten containing diet (GCD). To date, follow-up EGDS was performed in 43
patients. Two patients had negative serology at the time of the first EGDS. Twenty-nine patients were
on GFD and 14 were on GCD. The median time to second EGDS was 66 months (IQR 12-108). At
follow-up, 7 patients (24%) on GFD had positive IAA vs 11 patients (79%) on GCD (p =.001). Of the
latter, 3 patients (21%) developed villous atrophy. None of the patient on GFD developed villous
atrophy (p=.03).
Conclusion: These preliminary data confirm that IAA are gluten-dependent and their expression is
associated with evolution to villous atrophy. Patients with IAA on GCD should be monitored over time
and follow-up EGDS should be considered.
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Objectives and Study: Celiac Disease (CD) is a multisystemic autoimmune disorder triggered by
gluten, and the only known remedy available for this malady is a gluten-free diet (GFD). Therefore, we
performed a systematic review in order to correlate the influence of different factors in compliance to a
gluten-free diet.
Methods: We searched PubMed database, from inception to April 2019. As inclusion criteria we
considered populations under 18 years old, confirmed diagnosis of CD without related comorbidities
and the study objective being the factors affecting compliance to a gluten-free diet. The variables
compared were age, parent's education level, parental knowledge about CD, family type, coeliac
association membership, quality of life and perception of difficulties in maintaining a GFD.
Results: We identified 1414 articles, 35 articles were eligible for full text assessment and 12 were
included in the study since they studied similar variables.
Limitations: Our work has found some limitations namely a variety of methods to asses GFD
compliance, a limiting definition of compliance, a parental bias in data, an absence of standardization
in age categories and a majority of studies being observational in their nature.
Conclusion: Age as well as parental knowledge of CD and family type are key factors in pediatric
GFD compliance. Nevertheless environmental, social, and family factors were also related with
compliance. Further studies are needed to fully disclosure the causality relation between these factors
and compliance.
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No difference in dietary adherence to gluten-free diet in children diagnosed with biopsyconfirmed or serologically diagnosed coeliac disease
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Objectives and study: Dietary compliance to gluten-free diet (GFD) in children diagnosed with
coeliac disease using tissue transglutaminase (tTG) autoantibody levels ten times the upper level of
normal remains to be evaluated. The aim of the present study compared the adherence to a GFD in
relation to regression of tTGA levels in serologically diagnosed compared with biopsy-confirmed
children with coeliac disease.
Methods: Medical records were reviewed from 198 children diagnosed with coeliac disease at a mean
age of 7.9 (0.29 SD) years at the Department of Paediatrics, Skåne University Hospital in Malmö,
Sweden, between February 2012 to November 2019. Dietary compliance was systematically assessed
at follow-up by experienced dietitians and categorized in five categories: “regular diet”, “poor
compliance”, “failing compliance” “good compliance” and “hypervigilant”. The serologic response to the
GFD was evaluated by measurement of immunoglobin A against tTG (IgA-tTG) after diagnosis. Linear
mixed effects models were applied to explore the dietary compliance category and serologic
regression of IgA-tTG in biopsy-confirmed and serologically diagnosed coeliac disease, respectively.
Results: Ninety-two of 198 (46.5 %) children were biopsy-confirmed (Group I) (females 71.7%), and
106 of 198 (53.5%) were diagnosed with high levels of IgA-tTG (Group II) (females 68.9 %). Prior to
diagnosis, median IgA-tTG levels was 36.0 kU/L (Q1 18.0, Q3 71.0) in Group I compared with median
128.0 kU/L (Q1 128.0, Q3 128.0) in Group II (p=0.0001). Group I was assessed by a dietitian at mean
1.9 (1.4 SD) visits over mean 2.2 years (1.6 SD), and Group II at 2.1 (1.2 SD) visits over mean 2.6
years (1.8 SD). Overall, 80.6 % had good compliance, 6.4 % were hypervigilant, 11.5 % had failing
compliance and 1.5 % poor compliance/regular diet. There was no difference in dietary compliance
between the two groups, (p=0.1948). At follow-up, IgA-tTG was measured median 2 times (Q1 1, Q3
3) in both groups at mean 2.0 years (1.8 SD) after diagnosis in Group I and 1.8 years (1.7 SD) after
diagnosis in Group II, (p=0.342). Mean regression of IgA-tTG after diagnosis was 4.1% per month (CI
95% 4.6%, 3.6%) in both groups. There was no difference in regression of IgA-tTG between the two
groups, when controlling for baseline IgA-tTG and timepoint after diagnosis (0.80, CI 95 % 0.52, 1.21).
Time to normalization of IgA-tTG (< 10kU/L) was median 5.4 months (Q1 3.6, Q3 9.6) in Group I,
compared with median 11.8 months (Q1 5.1, Q3 25.3) in Group II (p=0.0001).
Conclusion: No difference in dietary adherence to gluten-free diet is expected in children diagnosed
with biopsy-confirmed or serologically diagnosed coeliac disease, indicating that the 2012 ESPGHAN
guidelines are safe for the follow-up of children regardless of diagnostic method.
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Objectives and Study: Coeliac disease (CD) is a hereditary chronic inflammatory disease of the
small intestine caused by a hypersensitive immune response to dietary gluten proteins, that affects
approximately 0.7% - 2% of the population. We investigated recombinant gamma-gliadin 1 (rGG1)
usefulness for the diagnosis of coeliac disease.
Methods: A synthetic gene encoding gamma-gliadin 1 (GG1) was expressed in Escherichia coli.
Recombinant gamma-gliadin 1 was purified and used for ELISA analysis of serum obtained from the
patients with CD and healthy subjects. Patients received a diagnosis according to European Society
for Paediatric Gastroenterology, Hepatology and Nutrition guidelines (serology and histology).
Group I - 5 healthy patients - control serum (median age, 8 years; range, 2-11 years; male/female sex,
4/1).
Group II - serum were taken from 6 untreated patients with CD (median age, 9 years; range, 1-17
years; male/female sex, 4/2).
Group III - serum samples were obtained from 11 patients with CD after gluten free diet (GFD) 6
months to 81 months (median age, 8 years; range, 4-17 years; male/female sex, 4/7).
Results: The serum all children were identified of the number of antibodies to rGG1 using ELISA.
Group I - the average rGG1 value was 0.44 ± 0.04, Group II - 0.73 ± 0.14, Group III - 0.80 ± 0.13. In
children with newly established CD and patients with CD GFD +, a significant increase in rGG1 was
established compared with the control group (0.44 ± 0.04, versus 0.73 ± 0.14, p≤0.005) and (0.44 ±
0.04, versus 0.80 ± 0.13, p≤0.001).
Fig.1 Sera from healthy persons (I group), untreated patients with CD (II group), and CD after gluten
free diet (III group) were tested for IgA reactivity to rGG1 by means of ELISA. The results are shown
as a scatter plot, and OD values corresponding to the amounts of bound antibodies are displayed on
the y-axes. The dotted horizontal lines indicate the cutoff values, and the dotted vertical lines show the
division into I-III groups.
Conclusion: In this study, we investigated sought to study rGG1 usefulness for identifying patients
with CD. Our preliminary results show that the amounts of bound antibodies to rGG1 in the groups of
children with coeliac disease were significantly higher than in healthy children. The number of bound
antibodies in patients with CD has different meanings. We expect a confirmation connection with the
duration and quality of a gluten-free diet. Further research is needed to prove the feasibility of using
recombinant g-gliadin 1 for the diagnosis of coeliac disease and monitoring adherence to a GFD.
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[Fig.1 IgA reactivity to rGG1.]
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Objectives and Study: Coeliac disease (CD) is an immune-mediated inflammatory disease triggered
by dietary gluten and related proteins in genetically predisposed individuals. Many patients remain
undiagnosed due to heterogeneous presentation of clinical signs and symptoms. Standard serology
testing and small bowel biopsy are used to establish the diagnosis of CD. Improved point-of-care
(POC) methods are non-invasive and could potentially help reduce the underdiagnoses and the
diagnostic delay of CD. We aimed to determine the prevalence (using rapid POC test) and clinical
characteristics of CD found by screening in first-grade schoolchildren.
Methods: A rapid qualitative immunoassay POC test (Simtomax Blood Drop DGP) designed for
detection of immunoglobulin (Ig) A and IgG deamidated gliadin antibodies (DGP) as well as total IgA
(to identify IgA deficient patients) in whole blood was used to test healthy, first-grade schoolchildren
who consumed gluten regularly without restrictions. All children with positive POC test were examined
by paediatric gastroenterologist and the diagnosis of CD was established according to ESPGHAN
diagnostic guidelines.
Results: We tested 1404 children (51% female, mean age 7.23 y). Children who tested positive with
rapid POC test (85, 6.05%) were referred to do serology testing, but 4 of them refused. Out of 81
tested, 10 had positive IgA antibodies against type-2 tissue transglutaminase (tTG). Finally, 7 children
were diagnosed with CD (0.5%). We compared CD children with those who were positive for POC but
had negative serology and we did not find any significant differences in age (median 7.08 vs 7.25
years, P>0.05), BMI (median 16.39 vs 15.36, p>0.05), presence of symptoms (57% vs 44%, p>0.05)
nor in positive family history for CD (none vs one). Four children with CD (4/7) had symptoms: all had
recurrent abdominal pain plus one who in addition had constipation and one frequent aphthous
ulcerations, which were not previously investigated. Six children (6/7 with CD) had tTG ≥ 10 times the
upper limit of normal (ULN), one had 1.5 times ULN. Six children underwent upper endoscopy (one
had Marsh 2, two 3a, one 3b, two 3c), and one child was diagnosed with no-biopsy approach
according to ESPGHAN guidelines.
Conclusion: In our study, the prevalence of CD in first-grade children was overall 0.5%. Children
diagnosed with CD did not have significantly more symptoms nor lower BMI, and could not have
otherwise been diagnosed clinically. Unfortunately, as not all children screened with POC had
performed serology test, we could not determine whether there were false negative results and missed
CD patients. However, this is higher prevalence of CD than reported earlier for Croatia, showing also
the benefit of IgA and IgG DGP based POC test in screening.
Disclosure of Interest: Zrinjka Misak received personal fees and travel grants from Abbvie, Pharmas,
Wurth, GlaxoSmithKline. Iva Hojsak received honorarium for lectures or consultation from BioGaia,
Nutricia, Nestle, GM pharma, Chr Hansen. Sanja Kolacek received fees for lectures from Abbot,
AbbVie, Fresenius, Mead and Johnson, Nestle, Nutricia, Oktal Pharma. Oleg Jadresin received
speaker grants from BioGaia.
Contact e-mail address: mmasic2@gmail.com

Volume 72, Supplement 1, May 2021

292

GASTROENTEROLOGY - Coeliac disease
G-eP-040
Acceptability of active case-finding of celiac disease in the Netherlands. The GLUTENSCREEN
study
Caroline Meijer1, Laurine Ballintijn2, M.Luisa Mearin1, Tim de Meij3, Lucy Smit4, Martine de Vries5
1Leiden

University Medical Centre, Willem Alexander Children's Hospital, Dept. of Paediatric
Gastroenterology, Leiden, Netherlands
2Leiden University Medical Center, Willem Alexander Children's Hospital, Dept. of Paediatric
Gastroenterology, Leiden, Netherlands
3VU University Medical Center, Department of Paediatric Gastroenterology and Hepatology,
Amsterdam, Netherlands
4Youth Health Care Centre, Paediatric, Kennemerland, Netherlands
5Leiden University Medical Center, Department of Medical Ethics and Health Law, Leiden,
Netherlands
Objectives and Study: Celiac disease (CD) is a common but severely underdiagnosed disorder that
usually develops early in life. Secondary prevention is possible by mass screening or by case-finding,
but current evidence is insufficient to assess the balance of benefits and harms of these two
strategies. To assess this, the active, ongoing case-finding project GLUTENSCREEN for early CDdetection in symptomatic children aged 1 to 4 years was started in Febr. 2019 at the preventive Youth
Health Care Centres (YHCCs) in the region Kennemerland (the Netherlands). For CD case-finding a
rapid point-of-care test (POCT; Celiac Quick Test, Biohit) for detection of tissue-transglutaminase
antibodies (TGA) was performed during a separate visit at the YHCCs. The aim of this study was to
assess the acceptance by the target population, needed for its successful implementation.
Methods: Parents of children attending a regular visit to the YHCCs and/or participating in
GLUTENSCREEN, were asked to fill in standardized questionnaires on their opinion regarding the
actual case-finding and on mass screening for CD. On March 2020, 10.065 children had been invited
for case-finding of CD. We analysed the answers of:1)Parents of asymptomatic children, by definition
excluded for participation in case-finding, (N= 1008); 2)Parents who declined participation (N= 204);
3)Parents participating in the case-finding (N=650); and 4)Parents of children with suspected CD by
the case-finding procedure who were referred to our hospital for definitive CD diagnosis (N=28).
Health care professionals in the YHCCs with various tasks within GLUTENSCREEN were also asked
to give their opinion about the case-finding (N=78).
Descriptive and univariate analyses were performed. Also, univariable logistic regression analysis of
potential determinants in relation to anxiety and depression and acceptability were done.
Results: From the parents of asymptomatic children excluded from the case-finding, 69.2% of them
responded that they would be willing to participate in a mass-screening program for CD. From the
invited parents for case-finding, 51% declined participation, while 29% of them answered that they
would have participate if the POCT had been performed during the regular visit at the YHCC. Distress
and anxiety in relationship to the POCT result were reported by 10.8 % of the parents (N-= 59) whose
child had a POCT for CD (N=545). In total, 88% of the participating parents responded that they would
participate again in a similar case-finding procedure and 77% of 539 of them reported that they would
also have participated in a mass screening program for CD. In addition, 89% of the parents whose
child was diagnosed with CD by case-finding in GLUTENSCREEN reported also acceptability for a
mass-screening approach. All health care professionals reported that early CD detection by casefinding adds value to the preventive care they offer at the YHCCs.
Conclusion: Active case-finding for early diagnosis of CD is well-accepted by in a large cohort of the
Dutch population. Participation in the study did not seem to provoke significant parental anxiety or
depression symptoms. Health care professionals support case-finding at the YHCCs. Our findings also
suggest that the Dutch population generally accepts mass-screening for CD in young children.
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Objectives and Study: The genetic susceptibility for coeliac disease (CD) is strongly associated with
the expression of Human Leukocyte Antigen (HLA)-DQ2 and HLA-DQ8 genes. In 2012, the
ESPGHAN guidelines defined HLA typing as mandatory for the diagnosis of all CD patients. However,
due to its low positive predictive value and negative predictive value (over 99%), HLA-DQ typing does
not improve diagnostic capability and is only useful for excluding CD. Thus, given its high cost and low
availability to all hospitals, we aimed to assess if HLA-DQ screening is in fact mandatory to the
diagnosis of CD.
Methods: PubMed Database was systematically searched from 1st January 2014 to the 3rd of April
2019. Inclusion criteria were peer-reviewed publications investigating the expression of HLA-DQ2 and
HLA-DQ8 genes in CD screening through Polymerase Chain Reaction (PCR) based typing and
studies written in Portuguese, English and Spanish. Two review authors independently extracted data
and assessed risk of bias and the quality of each study using CASP checklists. The following
information was collected: author, year, country, study population, mean age, inclusion and exclusion
criteria, type of HLA tested, PCR technique used, target population and moment of testing suggested
and price of PCR test.
Results: From a total of 173 records retrieved from the PubMed database, 143 studies were excluded
due to being systematic reviews or editorials, out-of-scope, focused on other diseases associated with
CD and not written in either Portuguese, Spanish or English. Of the 30 remaining articles, 23 were
also excluded after full text analysis due to HLA typing not being PCR based, focused on HLA
prevalence alone or not available even after requesting the authors by email. Overall the quality of the
studies herein included was considered moderate-high as 57.1% (4/7) of studies were rated as high
quality and the remaining 42.9% (3/7) as moderate quality.
Performing HLA typing was only suggested, as a first screening step, for FDR of CD patients, to allow
excluding CD in this risk group, for people already on a GFD, to avoid undergoing a gluten challenge
and serological testing or biopsy, and for newborns to determine their risk of developing CD.
Conclusion: High-quality evidence suggests HLA typing should be excluded from the CD diagnostic
algorithm, except in the case of patients already on a Gluten Free Diet (GFD) to avoid undergoing a
gluten challenge and serological testing or biopsy, in first-degree relatives of CD patients and in
sporadic cases that raise diagnostic doubts.
Key words: Coeliac disease, HLA-DQ2/HLA-DQ8 Screening, PCR typing, Systematic Review.
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Are all biochemical methods equally reliable to process antitrasglutaminase antibodies to
diagnose coeliac disease in children? A pilot single centre study
María Eugenia Micheletti1, Florencia Ursino1, Lucía Perez2, Marina Orsi1
1Hospital

2Hospital

Italiano de Buenos Aires, Gastroenterología Infantil, Buenos Aires, Argentina
Italiano de Buenos Aires, Investigación, Buenos Aires, Argentina

Objectives and Study: The 2020 ESPGHAN guidelines suggest that patients suspected of having
coeliac disease (CD) older than 2 years old and symptomatic whose antitransglutaminase (TTG) are
10 times over the cutoff value standard do not need a confirmatory intestinal biopsy. Newer, less
expensive and faster methods for detection of TTG, the Chemiluminescence (CL), have become
available. To determine the accuracy and predictive value of TTG determined by two methods -ELISA
and CL- by comparing its values to intestinal biopsy diagnostic criteria.
Methods: A retrospective, observational and analytical study was undertaken in a cohort of patients
under 19 years of age with suspected CD between 11/01/2015 to 12/31/2019. All possible CD patients
underwent clinical evaluation together with blood TTG antibodies determinations by ELISA or CL and
endoscopic duodenal biopsy with less than a year lapse between both studies. All patients were on
gluten containing diet when tested.
Results: 375 patients were included; 57.8% (n=217) were female, median age 9 years (RIC25-75 514). 61.6% (n=231) were evaluated by ELISA and 38.4% (n=144) by CL. 22.6% (n=85) had biopsy
results diagnostic of coeliac disease. 52 of them had been tested by ELISA and 33 by CL. Of those
tested with Elisa, 97.45% with TTG values than 20 had normal biopsies and 90.63% of those with
values greater than or equal to 200 had a biopsy compatible with CD. For CL, 92% of those with TTG
values than 20 were not coeliacs; only 1 patient was diagnosed with CD with values between 20-200
and 99% with high TTG values (124 times the laboratory cutoff value) had CD.
We estimated for ELISA a Sensitivity of 100% [89.1 - 100] and Specificity of 3.7% [1.4 - 7.8], ROC
0.52 [0.50 -.53], Positive Predictive Value 16.9% [11.9 - 23.1] and Negative Predictive Value 100%,
and for CL a Sensitivity of 100% [59 - 100] and Specificity 100% [96.1 - 100], ROC 1 [1 -1], Positive
Predictive Value 100% [59 - 100] and Negative Predictive Value 100% [96.1 - 100].
Using the standard of 10 times the cutoff value for Elisa all patients were coeliac, but with CL 5
patients had biopsies without duodenal atrophy, which implies an overestimate of 14.7% of potentially
coeliac patients.
Conclusion: In this pilot study we observed that establishing coeliac diagnosis in children with this
new methodology, following the latest international guidelines where cutoff value 10 times for
diagnosis without biopsy may be inadequate. According to our initial findings this technique may
generate an overestimation of coeliac cases which we should be aware. More international studies are
necessary to establish if there are real differences according to the way TTG antibodies are
processed.
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A family history of autoimmunity is a risk factor for celiac disease and juvenile idiopathic
arthritis co-occurrence
Roberta Naddei1, Simona Di Gennaro1, Riccardo Troncone1, Maria Alessio1, Valentina Discepolo1
1University
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Objectives and Study: Autoimmune disorders share common predisposing factors and immune
pathogenic mechanisms. The prevalence of celiac disease (CD) is known to be higher in patients with
juvenile idiopathic arthritis (JIA) in comparison to the general population, however not negligible
variations in the prevalence have been observed in distinct geographic locations. Aim of our study was
to investigate the co-occurrence of JIA and CD in southern Italy and to identify potential predisposing
factors for this association.
Methods: A single-center retrospective study was conducted, including patients with JIA, diagnosed
according to International League of Associations for Rheumatology criteria, admitted to our Unit from
January 2001 to June 2019. Demographic, clinical and laboratory data were extracted from clinical
charts. Differences between patients with or without CD were statistically analyzed.
Results: 329 JIA patients (246 females; median age 12.5 years) were included in our study. Median
age at JIA onset was 4 years (IQR: 2.2-7.8). 8 patients (2.4%) received a diagnosis of CD, resulting in
a higher CD prevalence in comparison to the general population (2.4% vs 1%, p< 0.05). 5 were
diagnosed according to the ESPGHAN guidelines, 2 solely based on positive serology. One patient
received a diagnosis of Potential CD. All patients started a gluten-free diet (GFD). Only in one patient
CD onset preceded JIA, that occurred despite the GFD. Most of those (5/7, 71,4%) were
asymptomatic and diagnosis followed the screening for CD that all JIA patients undergo in our clinic.
No differences were observed in regard to JIA subtype and ongoing treatment for JIA between
patients with or without CD (p>0.05). Notably, 87.5% patients with JIA and CD had at least one family
relative with an autoimmune disorder compared to 45.8% of those without CD (p< 0.05). After CD
diagnosis, 5 patients required a new disease modifying antirheumatic drug (DMARD). 87.5% patients
with JIA and CD required both a conventional DMARD and a biological DMARD (bDMARD) over time
compared to 36.4% of those without CD (p=0.005).
Conclusion: A higher prevalence of CD in patients with JIA was found in our wide southern Italian
cohort in comparison to the general population. Notably, a positive family history of autoimmunity was
found to be associated with a higher co-occurrence of JIA and CD, suggesting that common
predisposing factors shared across autoimmune disorders may contribute to both diseases.
Furthermore, our patients with JIA and CD more frequently required a bDMARD than patients without
CD, suggesting that JIA course can be more aggressive in children with CD. Our findings support the
need for an active screening for CD in patients with JIA, especially in those with familiarity for
autoimmunity. This is clinically relevant since the clinical course of JIA seems to be more aggressive
and requires more frequently a step-up therapy in these patients.
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Antitissue transglutaminase antibody (ELISA) as predictors of coeliac disease in children. A
multicenter pilot study
Gonzalo Javier Ortiz1, Roman Bigliardi2, Mabel Mora3, Luciana Guzman4, Raquel Furnes5, Marta
Waqener6, Rosana Ines Solis Neffa3, Gustavo Aliverti7, Cinthia Bastianelli8, Liliana Trotta6, Lorena
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Objectives: To evaluate the possibility of applying the ESPGHAN Guidelines for coeliac disease (CD)
in 8 centers of Argentina
To evaluate the accuracy of the tissue antitransglutaminase antibody IgA (atTG) by ELISA with cut-off
values ≥ 10 times the normal value (NV) in relation to the histological findings.
Methods: Retrospective, descriptive, observational in children aged 1 to 16 years, who underwent
upper endoscopy between January 2018 and July 2020 for suspicion of CD in eight reference centers
in Argentina. Exclusion criteria were: total IgA (≤7 mg/dL) and those who already were on a partial or
complete gluten-free diet.
The following data were obtained from the medical records: age, sex, clinical presentation (classic,
non-classic, oligo/asymptomatic), family history, associated autoimmune diseases, laboratory
parameters: atTG and anti-endomysial antibodies IgA (EMA) mandatory while deaminated antigliadin
IgA and IgG (DGP) were not mandatory. Cut-off values were 10IU (Orgentec Biosysten) and 20IU
(Inova) depending on the KIT used in each center. The Marsh-Oberhuber classification was used for
histopathological classification, considering diagnostic of CD Marsh grades 2 and 3.
Results: 346 patients were evaluated, mean age was 85.58 months (range 12 to 192), 62.52%
females; 53.52% presented with classical symptoms, 28.73% non-classical , while 17,75% were
asymptomatic. 27.33% had a family history of CD, and 10% had associated autoimmune diseases.
Patients with type I Diabetes (n= 8) were excluded from the analysis.
Of 335 remaining patients, 22.68% (n=76) had a normal biopsy (Marsh 0/1); 56had negative atTG IgA;
58.9% had classical clinical symptoms, 26.78% non-classical and 14.32% were asymptomatic.
20 had elevated atTG IgA ≤10 times NV , 2 had elevated EMA and 13 DPG IgA or IgG., 55% had
classical symptoms, 25% non classical and 20% were asymptomatic. These patients were assumed to
be potential CD.
All patients who presented IgA tTG ≥ 10 times NV (n=153) had pathological Marsh 2/3 biopsy; 55.5%
were symptomatic.
Sensitivity and specificity were 89.92% and 62.07% respectively, with a Positive Predictive Value
(PPV) 87%, Negative Predictive Value (NPV) 68.35%, generating a diagnostic precision of 82.69%.
When the cut-off value was taken as 10 times NV, the specificity and PPV were 100% and with ≤ 10
times the NV the specificity was 64% with PPV of 90%.
Conclusion: In this multicenter pilot pediatric study a good performance of the atTG IgA by ELISA
method was observed. Using values higher than 10 times the NV, a PPV of 100% was reached,
showing a good correlation with histological findings compatible with CD. Accordingly, the ESPGHAN
strategy of avoiding biopsy if atTG is more than 10 times cut off values could be applicable to the
population studied.
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Time to rethink cutoff levels of antitissue transglutaminase antibody by chemiluminescence for
diagnosis of paediatric coeliac disease: a multicenter pilot study
Gonzalo Javier Ortiz1, Florencia Grisel Ursino2, Mabel Mora3, Roman Bigliardi1, Gabriela Messere1,
Rosana Ines Solis Neffa3, Maria Del Carmen Toca1, Marina Orsi2
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Background: ESPGHAN guidelines indicate that children with 10 times above the cutoff level of
antitissue transglutaminase IgA (aTG) have a confirmed diagnosis of celiac disease (CD) and do not
need a confirmatory biopsy.
Objectives:
1)To evaluate the predictive value of atTG assayed by chemiluminescence immunoassay method
(CLIA) in relation to duodenal histology in pediatric patients suspected of having CD.
2) To determine if current cut-off values for aTG apply to those determined by CLIA.
Methods: Retrospective, descriptive, observational study in children aged 1 to 16 years, who
underwent upper endoscopy between January 2018 and July 2020 for suspicion of CD in three
reference centers in Buenos Aires. Exclusion criteria were: total IgA (≤ 7 mg / dl and those who
already were on a partial or complete gluten-free diet .The following data were obtained from the
medical records: age, sex, clinical presentations (classic, non-classic, oligo/asymptomatic), family
history, associated autoimmune diseases.
Laboratory parameters evaluated: atTG IgA CLIA ( (QUANTA Flash h-tTG IgA Inova normal value ≤
20IU) and EMA (IFI), the Deaminated Antigliadin IgA and IgG (DGP) determination were not
mandatory; it was taken as additional data.
The Marsh-Oberhuber classification was used for histopathological classification, considering positive
for CD Marsh grades 2 and 3.
Results: 205 patients were included, mean age 97.13 months (range 12-192), 69.75% (143) were
female; 37.98% (77pac) presented classic symptoms, 39.90% (83) non-classic and 22.12% (45) were
asymptomatic; 21.75% had a family history of celiac disease and 17.82% (36) associated autoimmune
diseases.
Patients with type I Diabetes (n: 8) were excluded from the analysis.
Of the remaining 197 patients, all had atTg IgA by CLIA and EMA IgA determined. Twenty-seven had
a normal biopsy (Marsh 0/1), 4had atTG IgA less than 20IU, 3 positive IgA EMA and 3 of them had
elevated DGP[CL1] IgG. Of the 170 patients with pathological biopsy (Marsh2/3), one presented
normal atTG IgA but abnormal DGP IgG. 15 presented atTG IgA titers ≤ 3 times NV, 47/170 atTG IgA
between 3 to 10 times normal values (NV) and 107 greater than 10 times NV, all had more than one
abnormal antibody titers.
The atTG IGA cut-off values were taken as 10 times greater than the NV (200u); and sensitivity,
specificity, positive predictive value (PPV) and negative predictive value (NPV) were, respectively,
78.47%, 74.07%, 94%, 39%. Correlation with Marsh 2/3
histopathology, the PPV was analyzed with cutoff values 10 times NV (200u); 25 times NV (500u) and
50 times the NV (1000u) observing 94%, 97% and 100% respectively.
Conclusion: In this pilot cohort study, the best performance observed with the atTG IgA by CLIA is 25
times above the NV .This cut-off value results in adequate histological correlation On the other hand
below this value there is a great loss of specificity, which could lead to falsely diagnose individuals with
potential[ CD. More studies are necessary to establish new cut off values since this analytical method
has been acquired by many reference centers around the globe.
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Elevated liver enzymes of newly-diagnosed paediatric coeliac patients- a prospectiveobservational study
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Objectives and study: Coeliac disease clinical presentation is constantly changing. We set to
determine the prevalence of elevated transaminases in newly diagnosed coeliac patients, and to
evaluate this sub-group of patients for associated clinical and laboratory findings and assess their
natural course of disease following therapeutic diet initiation.
Methods: We conducted a prospective-observational study of all newly-diagnosed paediatric coeliac
patients, between August 2016 - April 2018, in a paediatric gastroenterology clinic. Clinical data,
anthropometrics and blood test results were recorded at diagnosis and at three, six and twelve months
of follow-up. We compared patients with normal and elevated transaminases at diagnosis. ALT
threshold was set at 24 U/l.
Results: Of 125 newly-diagnosed coeliac patients, 31 (24.8%) had elevated ALT at diagnosis; two
(1.6%) with over 3xULN. Patients with elevated ALT at diagnosis were significantly younger (mean
age 5.5 (SD- 3.4) vs 7.3 (SD- 3.7) years, p< 0.01) and more commonly presented with diarrhea
(32.3% vs. 14.9%, p=0.03). 80% of patients with elevated ALT levels, normalized their ALT within 3
months and all within one year. Following gluten free diet initiation, patients with elevated ALT had
similar clinical course, growth, serology normalization rate, and laboratory results, compared to
patients with normal ALT over a one year follow up. A single patient was simultaneously co-diagnosed
with celiac disease and auto-immune hepatitis.
Conclusion: Clinically significant ALT abnormalities are rare among newly diagnosed paediatric
coeliac patients. Significant elevations failing to normalize on gluten free diet, should raise concern of
a concomitant primary liver disease and warrant further investigations.
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There is a strong association between HLA genes and Coeliac Disease (CD). The degree of
susceptibility to CD is related with the amount of certain HLA-DQ heterodimeric molecules, mainly
DQ2.5 and DQ8, encoded by the HLA DQB and DQA genes. The risk conferred by HLA genes may
differ within different regions of the same country.
Objective: To analyze the risk to develop CD based on the HLA-DQ genotype, in the population of the
province of Chaco, Argentine.
Material and methods: A retrospective observational study of cases and controls was carried out
between 2011 and 2018, 295 patients with CD (205 women, 90 men, with ages 2 - 68 years, average
23 years) and 256 healthy adults were studied as a control group (122 women and 134 men, average
age 38 years). The DQB and DQA loci were determined, by Polymerase chain reaction (PCR) with
reverse hybridization. The risk gradient was established from the odds ratio (OR). The χ2 test with
Yates correction was used. A p value ≤0.05 was considered significant.
Results: From analysis of DQA and DQB genes in celiac and control patients, it was determined that
the risk to develop CD is greater when the patient carries double dose of HLA-DQ2.5 or double dose
of HLA-DQ8 (very high risk) OR = 16.8 and 13.9 respectively. Also established the categories:
DQ2.5/DQ8 and DQ2.5/DQ7 (high risk); DQ2.5/DQX and DQ8/DQX (moderate risk); and DQX/DQX
without risk alleles.
Conclusions: From the typing of the DQA and DQB genes, we were able to determine the type of
molecule, genotype and dose. This allowed us to establish a risk gradient for our population.
Addicionally this information reflected in the report enables the physician to make a correct
interpretation of genetic result and its assessment in the clinical and serological context of each
patient.
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Psychical health and social functioning of children and adolescents with coeliac disease
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Objectives and Study: Coeliac disease is a specific disease in that the only cure for the disease is a
strict, strictly controlled and lifelong gluten free diet. In an effort to overcome the stresses associated
with illness, treatment and the effects of treatment, children, and especially adolescents, can
experience intense emotional reactions. The aim of the study is to examine whether there are
significant differences between children and adolescents with celiac disease and their peers without
celiac disease in relation to their mental health and social functioning.
Methods: The study included 116 children and adolescents aged 5-18 years with a diagnosis of
coeliac disease and 116 children and adolescents without coeliac disease. The study groups were
matched by age and gender. In addition to the general questionnaire, the Screen for Child Anxiety
Related Disorder (SCARED) was used to assess the level of anxiety. The chi-squared test was used
in the statistical analysis of the data.
Results: Subjects with and without coeliac disease did not differ significantly in gender and age.
Children and adolescents with coeliac disease had significantly more frequent anxiety (33.9%) (p <
0.001), panic-somatic disorder (33.0%) (p < 0.001), and avoided school (18.3%) (p < 0.001) ), that is,
generalized (20.0%) (p < 0.005) and separation anxiety (32.2%) (p < 0.05) than controls (9.5%; 8.6;
2.6%; 4, 3%; 19.0%). There was no significant difference between social groups in relation to social
anxiety.
Conclusion: In children with coeliac disease, psychological aspects of the disease must be
considered in order to ensure a better quality of life. There may be persistence of psychological stress
and discomfort as peers can avoid them because of a different diet.
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Celiac disease in pediatric patients according to HLA genetic risk classes: a retrospective
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Background: Celiac disease (CD) is an autoimmune enteropathy in which HLA-DQ haplotypes define
susceptibility. Our aim was to evaluate if belonging to a certain HLA- DQ class risk could influence the
clinical, serological and histological presentation of CD.
Methods: We performed a retrospective observational monocentric study including 300 patients
diagnosed with CD. Clinical, serological, histological and HLA-DQ genetic data were collected from
clinical records and their association with HLA-DQ class risk was verified through statistical tests.
Results: In our sample mean age at onset was 6.7±4.2 years, with a prevalence of females ( n = 183;
61%), typical symptoms ( n = 242; 80.6%) and anti-tTG IgA≥100 U/mL ( n = 194; 64.7%). Family
history was present only in 19% ( n = 57) of patients, and it was not significantly associated with any of
the clinical and demographical data analyzed or the belonging to a certain HLA-DQ class risk. We
found in the male population more frequently a coexistence of CD and atopic syndrome (males: n =
47; 40.2%; females: n = 50; 27.3%; p=0.020).
Early age of onset, instead, was associated with typical symptoms ( m = 6.4±4; p=0.045) and elevated
liver enzymes ( m = 5±3.8; p< 0.001), while later age of onset was associated with presence of other
autoimmune diseases ( m = 8.2±4; p=0.01). We observed statistically significant influences of HLA
class risk on antibodies and liver enzymes levels: G1, G4 and G2 classes showed more frequently
anti-tTG IgA≥100 U/mL ( n = 44; 80%, n = 16; 69.6%, n = 48; 67.6% respectively; p-value=0.037) and
in patients from G2 class we found enhanced liver enzymes ( n = 28; 39.4%; p- value=0.005).
Conclusions: CD disease presentation differs slightly among the five HLA-DQ risk classes. Although,
our results confirm a gene-dose effect of the DQB1-02 allele not only on villous atrophy but possibly
also on liver involvement.
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Objectives and Study: One-third of the world's population is infected with Hepatitis B virus (HBV). To
prevent infection, it is recommended that all infants receive a three-dose course of the hepatitis B
vaccine. In healthy patients, the antibody response to the vaccine is >90%. Previous studies have
found that patients with Coeliac Disease (CD) have a lower antibody response to HBV vaccination
than those without CD. Additionally, studies have suggested that within the CD population, genetic
factors, specifically homozygotes for HLA-B8, DR3, and DQ2, are less likely to respond to the HBV
vaccine. The aim of this study was to identify general characteristics of CD who did not respond to the
HBV vaccine and to evaluate the possible genetic component of HBV immunity by studying antibody
response in CD patients and their siblings.
Methods: We performed a retrospective chart review on pediatric patients with confirmed CD who
were followed in our clinic (n=291). Specific factors including age, gender, serologies, and Hepatitis B
antibody screening (HBsAB) were obtained. Antibody response was also identified in 26 CD patients
and their non-CD siblings. Statistical analysis was then performed.
Results: Of the 291 CD patients, 143 had Hepatitis B antibody screening. Of those tested, 95 (66.4%)
were found to be HBV non-immune at their initial visit. Thirty-eight of the non-immune patients had
booster immunizations, and 35 became immune after repeat vaccination. Median tTG-IgA at diagnosis
was 56U/L with repeat median tTG-IgA at time of repeat HBsAB testing was 2 (p=< 0.001). We
screened the non-celiac siblings for HBsAB. Among the 32 siblings tested, 19 had no immunity
(59.4%) to HBV.
Conclusion: Our data confirms the high prevalence of absence of immunity to HBV in children
vaccinated during the first 6 months of life and later diagnosed with CD. The majority of them
developed seroconversion after a booster vaccination. Interestingly, most of the siblings who do no
have CD also did not develop immunity after their newborn vaccinations. It raises the possibility that
some so far unknown maternal factor or genetic background is responsible for the poor response to
HBV vaccination of CD patients and their siblings.
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Objectives and Study: Several heterodimers have been associated with Coeliac disease (CD): the
HLA-DQ2.5, occurring in approximately 90% of CD patients, is encoded by the DQB1*02 and
DQA1*05 alleles both in cis and in trans; the HLA-DQ2.2 heterodimer, encoded by the DQB1*02 and
DQA1*02 allele; and the HLA-DQ8 heterodimer, encoded by the DQB1*03:02 and DQA1*03 alleles.
We aimed: 1) to characterize HLA polymorphisms, 2) to confirm the known association between HLA
class II genes with CD, 3) assess their role in CD genetic susceptibility by re-defining the risk pyramid
of genetically predisposed individuals.
Methods: We included celiac children diagnosed based on ESPGHAN criteria and controls. The
control group included healthy Italian individuals and affected family-based controls. Both healthy
controls and affected family-based controls samples were in Hardy-Weinberg equilibrium at the HLADR and -DQ loci and the comparison of allele and genotype frequencies between the two groups did
not show significant differences. All individuals were typed for DRB1, DQA1, and DQB1 genes by
sequence-specific primer-polymerase chain reaction (SSP-PCR). Disease risks are expressed as 1:N,
where N is the number of individuals among which one patient is present. Considering a disease
prevalence of 1:100 in the general population, for each HLA-DQ category, N is calculated as a
percentage of controls with that particular HLA-DQ status multiplied by 100 and divided by percentage
of patients with the same DQ typing.
Results: We included 778 CD patients (M:277= F:511), and 551 controls (292 healthy Italian
individuals and 259 affected family-based controls). Figure 1 shows the new risk pyramid. Our data
confirms an increased CD risk in presence of DQ*B102 allele either as a single copy or combination
with other alleles
Conclusion: In conclusion, the new risk pyramid shows an increased risk for all haplotypes; it is
reasonable to assert that there is an increased CD risk in presence of the DQ*B102 allele, either as a
single copy or combination with other alleles. This result need to be formally validated in a prospective
study.
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[Figure 1: Old and new risk pyramid]
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Tissue transglutaminase antibodies detection in genetically predisposed children and
adolescents
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Objectives and Study: To establish sensitivity and specificity of a fluid-phase radioimmunoassay
(RIA) in saliva in a cohort of children genetically predisposed to celiac disease (CD) (presence of
haplotypes DQ2 and/or DQ8).
Methods: 296 genetically predisposed children, with no known family member affected by CD, were
invited to participate. 289 salivary samples were collected and tested for tissue transglutaminase
antibodies (TGA-IgA) by RIA; 289 corresponding serum samples were studied for total IgA and for the
presence of TGA-IgA by a commercial enzyme immunoassay (ELISA). Children were diagnosed
according to the 2012 ESPGHAN guidelines for CD. Sensitivity and specificity were calculated by
comparing results of RIA in saliva samples with ELISA in serum for detection of TGA-IgA.
Results: Of 289 saliva samples, 9 (3.1%) tested positive for RIA salivary screening. Among these 9
children, positivity was confirmed by ELISA serology in 7 (77.8%), and they were diagnosed with CD
according to the 2012 ESPGHAN guidelines; 2 children (22.2%) had negative serum ELISA samples
and their follow-up is still ongoing. 2 children (0.7%) showed borderline RIA salivary screening and
negative serum ELISA samples. Of 278 negative RIA salivary samples, 1 girl (0.3%) showed positive
serum ELISA and CD was diagnosed by biopsy (Marsh-Oberhuber 3c). The remaining 277 (99.7%)
salivary TGA-IgA negative children were also serum antibody-negative by ELISA. Results are
summarized in Figure 1. From these results, sensitivity and specificity of RIA salivary test were 87.5%
and 98.6% respectively.
Conclusion: If confirmed in a larger study, RIA salivary test for TGA-IgA could be used as a screening
tool in genetically predisposed individuals.

[Flow-chart]
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Coeliac disease screening in paediatric type 1 diabetes: The titer matters
Elif Eviz1, Nuray Uslu Kizilkan2, Gül Yeşiltepe Mutlu1, Çiğdem Arikan2, Tuğba Gökçe1, Ecem Can1,
Serra Muradoglu1, Şükrü Hatun2
1Koç
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University School of Medicine, Pediatric Endocrinology, Istanbul, Turkey
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Objectives and Study: Type 1 diabetes (T1D) is an autoimmune disease with increased susceptibility
to other autoimmune diseases such as Coeliac disease (CD). Annual screening for CD is
recommended for children and adolescents with T1D. In ESPGHAN guideline published in 2012, for
asymptomatic children who are at genetic risk for CD as T1D it is recommended to refer patients to
pediatric gastroenterologists if tissue transglutaminase IgA antibody (TGA-IgA) values are 3 times of
the upper limit of normal (ULN). There was no difference in this issue in the guideline updated in 2020.
However there are publications stating that taking the cutoff level as 3 times of ULN may cause
unnecessary burden on patients and unnecessary biopsies. For this purpose, we analyzed T1D
children with anti TGA-IgA positivity retrospectively to determine which titer can be used.
Methods: Three hundred and fifteen children who were tested for TGA-IgA from 750 children with
type 1 diabetes followed in the Pediatric Endocrinology and Diabetes Center between June 2016 and
March 2020 were evaluated. Antibody positivity was detected in 42 children during follow up. Four
children had been diagnosed with CD before admission to our hospital and one of them had begun
gluten free diet before biopsy with the decision of his family when antibody positivity was detected and
7 children were excluded from the analysis because they did not continue to follow up. Thus 31
children were included in the final analyzes. The patients were grouped according to the TGA-IgA titer
as 1-3 times, 3-6 times, 6-9 times and >10 times of the ULN.
Results: The mean age of the cases, duration of diabetes and their follow-up in our hospital were 5.9
± 3.2, 1.27 ± 1.94 years and 1.74 ± 0.86 years, respectively. Mean Hba1c at admission was 8.6 ± 2.4.
There were 3 (%10) patients with CD symptoms. Twenty of them (%62.5) were positive for anti
endomysium antibody (EMA) . Endoscopic biopsy was performed in 22 patients and 8 (36%) of them
were found to be compatible with CD. TGA-IgA titers at the time of biopsy was negative in 1 patient
(4%). TGA-IgA titers were 1-3 times of the ULN in 8 (36 %) , 3-6 times of the ULN in 3 (13%), 6-10
times of the ULN in 6 (27%) and >10 times ULN in 4 (18%) patients. Of those whose biopsies were
compatible with CD 1 (12.5%) patient had TGA IgA titer 3-6 times as of ULN, 4 (50%) patients had 610 and 3 (37.5%) patients had >10 times of the ULN and these results were statistically was significant
(p: 0.003). On the other hand, 9 patients (64%) of those whose biopsy results were incompatible with
CD had a titer less than 3 times of ULN. The demographic data of the children who underwent biopsy
are given in table 1.
Conclusion: In T1D, false positiveTGA-IgA can be found at the time of diagnosis, especially for low
titers. In our study, 87% of the biopsy positive cases were determined to have an antibody titer 6 times
and above the ULN and this can be recommended as a threshold value. More comprehensive studies
are needed on how many times the upper limit of normal will be the most appropriate titer for biopsy
and how long it should be followed up.

Biopsied cases

Coeliac Disease (+) (n: 8) Coeliac (-) (n:14)

p

Age (median)

5.9 (3.4-10.3)

4.9 (2 -11.6)

0.539

Gender (F/M)

4/4

10/4

0.752

Antibody positivity time
during Bx (year)

0.08 (0.01-1)

0.12 (0.01-1.41)

0.207

Weight SDS (median)

0.35 (-0.4-1.5)

0.02(-1.5-3.5)

0.42

Height SDS (median)

0.9 (-0.9-1.5)

-0.2(-3.3-2.6)

0.11
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Anti TTG-IGA titer during
3-5.9x: 1 6-9.9x: 4
Bx (how many times
>=10x:3
upper limit of normal)

<3X: 9 3-5.9 X: 2 6-9.9X:
0.03
2 >=10x:1

Anti EMA positivity during
100%
Bx

64%

0.215

Anti GAD positivity

3/5

3/4

0.655

Anti TPO positivity

20%

21%

0.152

[Table 1. Features of 22 patients who underwent biopsy]
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Markers of adherence to the gluten-free diet in children with newly diagnosed coeliac disease
Radim Vyhnánek1, Milan Paulik2, Roman Vyhnánek1
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Republic
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Objectives and Study: Compare values of gluten-related immunogenic peptides (GIP) in stool and
anti-tissue transglutaminase IgA antibodies (anti-tTG IgA) in blood in children newly diagnosed with
coeliac disease (CD).
Methods: All children (0-18 y) newly diagnosed with CD between June 2018 to June 2019 at our clinic
were invited to join the prospective study.
During workup for CD, a stool sample to measure (GIP) was taken together with a blood sample to
measure anti-tTG IgA. All newly diagnosed children were invited 3 months later for a check-up.
Children and/or their parents were asked about complains, and known non-compliance with the
gluten-free diet (GFD) in the past month. Children underwent a standard physical examination, once
again blood sample was taken to measure the anti-tTG IgA and a stool sample was collected to
measure GIP.
Blood was evaluated for anti-tTG IgA by ELISA, and the stool was tested by quantitative Sandwich
ELISA designed to detect and quantify GIP using the G12 antibody.
Values of GIP and anti-tTG IgA were compared in terms of their relation to the upper limit of normal
(ULN) of the particular method. Percentage of values reaching the normal range of both methods was
measured in the 3-month period of GFD.
Results: 15 Children (7 girls) agreed to the study and complied with the setup. The values of GIP in
stool at the time of diagnosis were above the ULN (0,15 µg/g) in all children.
Average 4,96, median 4,11, standard deviation 4,76.
After the 3-month period, all but one (93 %) had values of GIP in the reference range.
Average 0,13, median 0,12, standard deviation 0,03
(see image attached).
Similarly, anti-tTG IgA values were above the ULN (9 U/mL) at the time of diagnosis in all children.
Average 154, median 194, standard deviation 57
Although all but one child had their anti-tTG IgA lower at the 3-month check-up, only 6 (40 %) had
those values within the normal range (less than 9 U/mL).
Average 23,9 median 11,2 standard deviation 49,09481
(see image attached).
All children declared strict adherence to the GFD.
Conclusion: Measuring GIP in the stool could be beneficial in evaluating adherence to the GFD in the
early months after diagnosis of CD when anti-tTG IgA are still elevated above the ULN due to their
well-described gradual decrease that could take several months after antigen (gluten) removal from
the diet
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[anti-tTG IgA and GIP values]
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Sleep disorders in children with celiac disease are prevalent and are improved with gluten free
diet
Hiba Abuelhija1, Joel Reiter2, Mordechai Slae1, Peri Millman1, Zev Davidovics1, Elinor Chaimov1,
Michael Wilschanski1
1Hadassah
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Hebrew University Medical Center, Pediatric Gastroenterology, Jerusalem, Israel
Hebrew University Medical Center, Pediatric Pulmonology, Jerusalem, Israel

Objectives and Study: Celiac disease (CD) may cause a variety of extra-gastrointestinal symptoms.
Limited research in adults showed a relationship between CD and poor sleep quality, but studies are
lacking in the pediatric population. We aim to examine the association between CD in children and
sleep disturbances.
Methods: A prospective cross-sectional study, was conducted in the Pediatric Gastroenterology Unit,
between February 2018 and February 2020.
Parents of children between the age of three and twelve years, who underwent gastroscopy for
suspected CD, were asked to complete two questionnaires: Sleep Disturbance Scale for Children
(SDSC) and modified Sleepiness Scale for children (mESS). The SDSC categorizes sleep disorders in
children with five subdomains: disorders of initiating and maintaining sleep, sleep breathing disorders,
disorders of arousal, sleep-wake transition disorders, disorders of excessive somnolence, and sleep
hyperhidrosis. The mESS serves as a measure of excessive daytime sleepiness. Baseline parameters
including age, weight, height, BMI, and laboratory results including celiac antibodies profile and full
blood count were recorded.
The results were compared with two control groups: children who underwent gastroscopy for chronic
abdominal pain (AP) and healthy children attending a surgical clinic. Statistical analysis was performed
using the statistical software SPSS. The differences between the three study groups were examined
using the one-way ANOVA model. Follow-up analyses were performed by examining all the
comparisons in pairs according to Bonfroni´s method to control type I error. Statistical significance was
determined as p < 0.05.
Results: 101 participants were included: 38 children with a new diagnosis of CD confirmed by
histology, 18 children with AP and 45 healthy children . The average age was 6.5 ± 2.8 years, 51%
were females. Sleep disturbance was found in CD and the AP group compared to the healthy children
group in the analysis of the SDSC questionnaire of the total score ( p< 0.024), A similar trend was
found in the disorders of excessive somnolence domain (p=0.068). We found no similar statistical
difference in the mESS questionnaire between the three study groups (p=0.88). The questionnaires
were repeated in 28 children with CD ( 73% of the recruits) and 16 children with AP ( 88%) 6 months
after the initial investigation and diagnosis with the CD children on gluten free diet (GFD). The results
showed that children with AP showed no change in sleep disturbances while children with CD
improved significantly in the SDSC score ( p = 0.01)
Conclusion: The first prospective study to examine the association between CD in children and sleep
disturbances found increased prevalence of sleep disorders with CD and AP with significant
improvement in the CD group 6 months after GFD. Sleep disorders should be included in the extragastrointestinal manifestations of CD.
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Celiac disease and its association with female infertility, a cross-sectional study report
Mozhgan Zahmatkeshan1
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Objectives and Study: A potential relationship has been suggested between celiac disease (CD) and
female infertility. Nevertheless, there are vast inconsistencies between various studies. In present
study, we aimed to investigate the frequency of CD among Iranian infertile women referred to a single
infertility clinic in Shiraz city, central Iran.
Methods: This cross-sectional study included 89 infertile and 203 fertile women. The study was
conducted in the Infertility Research Center of the Mother and Child Hospital of Shiraz from October,
2011 to April, 2013. The members of control group were recruited from women in fertility age (i.e. 18 to
50 years old) with at least one successful previous pregnancy and no history of abortions visiting the
clinic. Total IgA and anti-tissue transglutaminase (tTG) IgA were assessed determined by ELISA.
Women with positive anti-tTG results were further investigated by intestinal biopsy examination.
Statistical analyses were performed in SPSS 16 software.
Results: The means of age were 35.45 ± 60 and 27.65 ± 8.77 years old in infertile and control groups
respectively (P< 0.001). The mean age of marriage was 24.54±5.51 years old in infertile women. The
mean duration of infertility was 8.13±5.39 years. [M1] Among 99 infertile women, unexplained infertility
(50, 50.5%) comprised the most common etiology. Overall, family history of infertility and
hypothyroidism were significantly higher in infertile women (P< 0.001). The most common reproductive
problems included secondary amenorrhea (2%), family history of DM [M2] (16.2%), early menopause
(1%), recurrent abortion (40.4%), still birth (3%), and IUGR (2%). Out of 99 infertile women, 49
(49.5%) performed the mean of 3.02±1.31 (range of 1-6) in vitro fertilization (IVF). Also, unsuccessful
IVF was noted in 43 (43.4%). There was no significant difference in the mean values of anti-tTG IgA
between case (5.07±6.59) and control (5.82±3.91) groups (P=0.29). Overall, 8 (8%) of infertile and 1
(0.49%) among fertile women rendered positive results for anti-tTG IgA (P< 0.001). However, anti-tTG
IgA level was not associated with the type of infertility nor with any of reproductive problems.
Conclusion: Significantly higher ratio of infertile women had CD in comparison with fertile counterpart.
It seems that CD may exaggerate the risk of infertility in women. However, CD was not associated with
other reproductive problems.
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Bile acids conjugation shift in patients with cystic fibrosis liver disease
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Objectives and Study: Cystic fibrosis (CF) is a genetic disorder frequently associated with liver
disease (CFLD) due to increased lipophilic properties of the bile leading to cytotoxic concentrations.
Progression of CFLD can be slowed by regular administration of ursodeoxycholic acid (UDCA),
however, a healing treatment has not been found yet. We hypothesized that the relative contribution of
glycine-, taurine-, and unconjugated bile acids in CFLD-patients differs from that of healthy individuals
without liver disease or UDCA intake.
Methods: We compared bile acids from blood serum of 25 CF-patients with diagnosed CFLD (by
ultrasonography), no liver cholestasis, and reliable UDCA intake with 69 non CF-patients (control
group) without liver disease and no UDCA intake. Bile acid profiles, including taurine- and glycineconjugations, were determined using high-performance liquid chromatography - high-resolution mass
spectrometry.
Results: Absolute levels of unconjugated and glycine-conjugated UDCA were significantly higher (P<
0.001) in patients with CFLD in comparison to the control group, while levels of taurine-conjugated
UDCA showed no difference between the studied groups (P=0,617). Absolute levels of nonconjugated primary bile acids were higher (cholic acid (CA) P< 0,01; chenodeoxycholic acid (CDCA)
P< 0,05) in patients with CFLD in comparison to the control group. Absolute levels of taurine- as well
as glycine-conjugations of deoxycholic (DCA) and litocholic acid (LCA) were significantly lower (P<
0.001 and P< 0,01 respectively) in patients with CFLD in comparison to the control group. Relative
contributions of UDCA and GUDCA were significantly higher (for both P< 0.001), while LCA was
significant lower (P< 0,05) in patients with CFLD in comparison to the control group. Remarkably,
relative contribution of all taurine conjugated bile acids was significantly lower in CFLD patients in
comparison to the control group (CA P< 0,01; CDCA P< 0,05; DCA P< 0.001; LCA P< 0,05 and UDCA
P< 0.001).
Conclusion: Our data reveal a shift in the relative contribution of conjugated bile acids in CFLDpatients. Regular UDCA intake resulted in increased contributions of unconjugated and glycineconjugated UDCA, but taurine-conjugated UDCA did not rise equivalently. The overall low relative
contributions of taurine-conjugated bile acids suggest a lack of taurine in CFLD-patients. Low
hydrophilic taurine levels reduce the hepatoprotective effects of UDCA and bile tends to be more
lipophilic. Taurine deficiency in CF patients may develop due to metabolization of the precursor
methionine by high myeloperoxidase activity, but the exact nature and etiology of taurine deficiency
remains to be investigated.
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Screening for Coeliac disease in a cohort of cystic fibrosis
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Objectives and Study: Sporadic case reports of co-existing cystic fibrosis (CF) and coeliac disease
(CD) have been published before. Since both CD and CF can cause intestinal malabsorption, clinical
symptoms and signs of CD are difficult to differentiate from CF. The aim of this study was to evaluate
the prevalence of CD in our pediatric CF cohort by serologic screening.
Methods: The medical reports of 258 CF patients were reviewed. Patients older than 2 years old were
enrolled to the study. Anti-tissue transglutaminase IgA (Euroimmun AG, Germany), and total serum
IgA were measured in patients with pancreatic insufficiency and/or malnutrition. Patients with elevated
tTGA (>20 U/ml) were offered a gastroscopy in order to obtain duodenal mucosal biopsies. Duodenal
histopathologic alterations were graded according to the modified Marsh (Oberhuber) classification.
Results: A total number of 105 CF patients were screened for CD (68% with pancreatic insufficiency).
Two patients had positive coeliac serology (154 U/ml and 200 U/ml), and underwent endoscopy. One
of these patients had only intraepitelial lymphocytosis (Marsh 1) while the other did not have any
coeliac specific histopathology. A follow up screening was intended in those two CF patients who have
potential for CD.
Conclusion: Screening for CD in our CF cohort revealed a similar seroprevalence of general
population of this country (%1-2). Due to the common clinical features, coeliac disease may be
overlooked in CF patients. Screening for CD should be considered in patients with CF who have
persistent signs and symptoms of malabsorption, and failure to thrive despite adequate pancreatic
enzyme therapy.
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Can a self-management mHealth tool help to improve nutrient and dietary intake in European
children with cystic fibrosis after a 6-month intervention?
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Objectives and Study: Cystic Fibrosis (CF) is a life-long genetic disease, causing increased energy
needs (from 110 to 200% of requirements of age-matched populations), and a healthy diet with a
specific nutrient distribution. Nutritional status is an indicator of disease prognosis and survival. This
study aimed at assessing the efficacy of a self-management mobile app in supporting patients with CF
to achieve the dietary goals set by the CF nutrition guidelines.
Methods: A prospective clinical trial was conducted in pancreatic insufficient children with CF,
followed in six European CF centres, where the self-management app developed within the
MyCyFAPP project was used for six months. Three-day food records were compiled in the app at
baseline and after 3 and 6 months of use.
Results: Eighty-four subjects (mean age 7.8 years old) were enrolled in the study. Compared to
baseline, macronutrient distribution better approximated the guidelines, with protein and lipid
increasing by 1.0 and 2.1% of total energy intake, respectively, at the end of the study. Consequently,
percentual carbohydrate intake from total energy intake decreased significantly (-2.9%) along with
sugar intake (-2.4%). Looking at changes in terms of food groups' contribution to total energy intake, a
decrease in ultra-processed foods was documented, with a concomitant increase in meat and dairy
products. Compliance with the minimum recommended energy intake decreased from -0.1 to -11.9%
(p>0.05).
Conclusion: The use of a self-management mobile app to self-monitor dietary intake should be
adapted to become a useful tool to achieve adherence to guidelines recommendations, and to support
more efficient nutritional treatment
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Prevalence of hyperlipasemia and acute pancreatitis in the Emergency Department of a
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Objectives and Study: Lipase measurement is frequently performed in Emergency Department (ED).
Increased lipase levels may be found in several and potentially severe conditions, such as acute
pancreatitis (AP) and pancreatic trauma. The evidence of hyperlipasemia always requires further
investigations to rule out serious diseases. Despite AP is rare in children, the number of requests of
lipase measurement in ED is continuously increased in the last few decades.The aim of this study is to
investigate the prevalence and the causes of hyperlipasemia and AP in children admitted to the
Paediatric ED (PED) of our tertiary care centre. Correlations between lipase level and clinical
presentation at admission were also analysed in order to identify possible factors associated with
hyperlipasemia and help physicians to reduce the number of inappropriate exams.
Methods: We retrospectively reviewed data from all children (0-16 years) with lipase measurement
admitted to PED of “Woman´s & Child´s Hospital” of Verona, Italy, between January 2016 and March
2019. For all subjects, pain intensity, reason of the admission, medical history, abdominal
examination, lipase value and final diagnosis were recorded.
Results: Of 45648 children admitted to our PED between January 2016 and March 2019, 1890 (4,1%;
mean age 7,9 years, 53% males) had lipase level measured. The mean lipase value was 144,5 U/L
(range 30-18115 U/L; normal value < 393 U/L). Hyperlipasemia was detected in 30 cases (1,6%;
mean age 9,1 years, 76% females). Pancreatitis was diagnosed in 15 patients (15/1890; 0,8%),
whereas in the other 15 children several causes of hyperlipasemia were identified (i.e. infection,
abdominal trauma, toxics, diabetic ketoacidosis). Lipase level was, on average, higher in children with
pancreatitis compared to those with only hyperlipasemia (4449 vs 1160 U/L, p< 0,007). The annual
number of lipase dosage requests increased significantly over time (from 257 in 2016 to 854 in 2018,
p< 0,001), whereas the prevalence of AP remained stable over time (from 1,9% in 2016 to 1,4% in
2018). Lipase value significantly correlates with diffuse abdominal pain of moderate to severe intensity
(p< 0,001). No other correlations with signs or symptoms at presentation were found. In our sample,
only 15% of all subjects that had lipase measured complained moderate to severe abdominal pain at
admission.
Conclusion: Hyperlipasemia and pancreatitis are rare in our PED, with a prevalence of 0,07% and
0,03% respectively. Despite the increasing rate of pancreatic enzyme testing over time, the prevalence
of AP, in our sample, remained stable. Our study demonstrated a significant correlation between
lipase value and diffuse abdominal pain of moderate to severe intensity. This data may be a useful
tool for a proper and cost-effective prescription of lipase dosage in PED.
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Objectives and Study: Cystic ﬁbrosis (CF) is an autosomal recessive disorder caused by pathogenic
variants in the CFTR gene, manifesting as recurrent bronchopulmonary infections and various
digestive and reproductive system abnormalities. The diagnosis of CF relies on elevated
immunoreactive trypsinogen (IRT) level in newborn screening (NBS), elevated sweat chloride and
identification of biallelic CFTR pathogenic variants. The aim of our study was to investigate IRT
screening-positive patients referred to us for abnormal concentrations of sweat chloride, stool elastase
and the presence of pathogenic variants in the CFTR gene and to determine the number of genetically
confirmed CF patients who tested negative in the NBS.
Methods: We retrospectively analyzed the data of all patients referred to us with genetically confirmed
or suspected diagnosis of CF between 2019-2020. For every patient analysis of sequencing the CFRT
gene, was performed. Clinical data were also collected, including information about NBS, sweat
chloride and stool elastase test results.
Results: Total of 68 clinically suspected and genetically confirmed patients were referred to our clinic.
Sequencing of the CFTR gene was performed for all patients using NGS technology. 41/68 patients
had positive NBS test results. Out of 41 NBS-positive patients 12 (30%) were confirmed to have CFTR
biallelic pathogenic variants, 19 (46%) tested negative, and 10 (24%) turned out to be heterozygous
carriers. 12/29 (41%) genetically confirmed CF patients 12 had elevated IRT levels in NBS, 11/29
(38%) had normal screening results and for 5/29 (21%) patients NBS was not performed. Sweat
chloride test was performed in 20/29, and in 18/20 (90%) it was elevated (> 60 mmol/l), in 1/20 (5%) it
was normal (< 40 mmol/l) and in 1/20 (5%) sweat test results showed gray zone (40-60 mmol/l). Stool
elastase was measured in 18/29 genetically confirmed patients and it showed normal levels in 3/18
(17%) patients and low levels in 15/18 (83%) patients.
Conclusion: We can conclude, that IRT screening test is not a very specific biomarker for CF
(specificity 70%) and false-positive test results may cause increased worry of the parents. IRT testing
is also not a very sensitive biomarker (sensitivity 41%). This can lead to delayed or missed diagnosis.
We assume that low sensitivity might be caused by various perinatal complications. The cause of low
specificity might be explained by the fact that the most common CFTR allele in our cohort of
genetically confirmed 29 patients was Tyr515* (22/58, 38%) and not Phe508del (4/58, 7%),
contributing to the milder phenotype of the disease. Thus, we strongly recommend that positive NBS
test results should be followed with repeated IRT, sweat and elastase tests soon after birth. In case of
deviations genetic test should be performed. At the same time, despite normal NBS test results, but
clinical phenotype of the patient is highly suggestive of CF, further biochemical and genetic
investigations must be performed to exclude or confirm the diagnosis.
Genetic analysis was performed within BioCyFi clinical trial study (ClinicalTrials.gov Identifier:
NCT02710383).
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Association of TNF-α gene variants with clinical manifestation of cystic fibrosis patients of
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Objectives and Study: According to several studies, mutation analysis of the CFTR alone is
insufficient to predict the phenotypic manifestations observed in cystic fibrosis (CF) patients. The
disease variability among patients who share a particular CFTR genotype and similar environment
maybe because of additional genetic variations contribute to such variability in the phenotypic
expression of CF. These Genetic modifiers alter the expressivity, pleiotropy, and severity of a
phenotype and may play protective roles or increase the susceptibility to disease.The gene encoding
tumor necrosis factor-α (TNF-α), an endogenous pro-inflammatory cytokine, acts as a modifier gene.
High levels of TNF-α and a disrupted balance between its protective and deleterious roles is frequently
observed in CF.
Methods: To assess the effect of non-CFTR genes on the clinical phenotype of CF, two polymorphic
sites (-1031T/C and -308G/A) of the TNF-α, as a modifier, were studied. we evaluated the potential
modifying effect of the polymorphisms of genes other than CFTR on the progression and severity of
CF, in 64 patients with the same genotype, (ΔF508/ΔF508), with or without severe symptoms
associated with lung and gastrointestinal function and weight loss. The diagnostic criteria included
positive sweat tests and typical clinical ﬁndings of pulmonary and gastrointestinal disease. To
eliminate the diagnostic variability that might affect the phenotypic categorization, we included only
those patients with medical report of clinical symptoms who were referred to our clinic from three
hospitals that were located in three separate provinces of north-west Iran. We compared the results
obtained for the two groups based on the hypothesis that adverse and beneficial genetic variants
would be enriched in these two groups of disease severity. The chi-square test with Yates´ correction
and Fisher´s exact test were used for statistical analysis.
Results: The allele and genotype distribution of the investigated polymorphisms, and their associated
haplotypes were not statistically different in case and control groups.We did not find an association
between the investigated polymorphic sites and the severity of CF disease.
Conclusion: There was no evidence that supported the association of TNF-α gene polymorphisms
with the clinical presentation of classic CF

Contact e-mail address: khorrami.a2013@yahoo.com

Volume 72, Supplement 1, May 2021

318

GASTROENTEROLOGY - Cystic fibrosis and pancreatic disorders
G-eP-063
MRCP in children with chronic pancreatitis - can it replace ERCP as the "gold standard"?
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Objectives and Study: However, the position of magnetic resonance cholangiopancreatography
(MRCP) in the diagnosis of chronic pancreatitis (CP) is well-established, there are still no studies
comparing the diagnostic value of MRCP in detection of CP-specific changes, in relation to direct
imaging methods on a large group of pediatric patients.
Our aim was to evaluate the diagnostic accuracy of MRCP in the diagnosis of pediatric CP in relation
to endoscopic retrograde cholangiopancreatography (ERCP) as the "gold standard".
Additional research endpoint was the analysis of the diagnostic value of MRCP in: assessing the
severity of CP, in detection of CP-specific changes (pancreatic duct dilatation, stenosis or
irregularities, side branches and pancreatic duct stones) and in identifying pancreas divisum (PD) and
other anatomical defects as a potential cause of CP in children.
Methods: The study included 83 children with pancreatic disorders, subjected to 90 both ERCP and
MRCP within a 0 to 4-month interval. 67 children (37 girls and 30 boys), in which both succesfull 71
ERCP and MRCP studies were performed, were qualified for the analysis.
Results: The sensitivity and PPV of MRCP in diagnosis of CP were 85.25% and 94.55%, respectively,
and its specificity and NPV amounted to 70% and 43.75%, respectively.
The patients in whom the results of MRCP and ERCP were consistent and individuals with
incompatible results of the imaging studies differed significantly in terms of their median weight (43 kg
vs 27 kg, p< 0,05), median height (151.50 cm vs 133.50 cm, p< 0,05), median age at MRCP (11.77 vs.
9.53 years, p< 0.05), median CP stage in MRCP according to the MANNHEIM imaging criteria (3 vs.
0, p< 0.05) and median CP stage in ERCP according to the Cambridge scale (3 vs. 1, p< 0.05).
Discriminant analysis showed that the most significant variable discriminating group of children with
incompatible MRCP and ERCP results is the CP stage in MRCP.
Analysis of the ROC curve showed that patients with CP stage in MRCP 1-2 according to MAANHEIM
criteria have a higher risk of incompatibility of CP diagnosis between MRCP and ERCP.
The accordance rate between MRCP (MAANHEIM criteria 0-4) and ERCP (Cambridge scale 0-4) in
assessing the severity of CP is 62%.
The side branches turned out to be the least visible feature in MRCP from all the CP-specific changes,
with sensitivity of 39.29%, and specificity - 79.07%.
Imaging of all pancreatic anatomic anomalies in MRCP, as well as PD as the most common of them, is
characterized by low sensitivity and high specificity (overall sensitivity and specificity - 45.83% and
82.98% respectively; PD sensitivity and specificity - 50% and 92.31% respectively).
Conclusion: MRCP is a highly sensitive and moderately specific method of diagnosing CP in pediatric
population. According to current guidelines for diagnosis CP in children, MRCP should be first choice
imaging method, before ERCP or EUS.
When qualifying a child with CP for MRCP or ERCP, however, the limitations of MRCP should be
taken into account - this study may not visualize the characteristic features of early-CP (1-2 according
to MAANHEIM criteria). MRCP is also of little use in detecting anatomical defects of the pancreas in
children with suspected or diagnosed CP.
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Objectives and Study: The incidence of pediatric acute pancreatitis (APP) is rising and have a
significant effect on the life of the children and their parents. Pediatric pancreatitis (PP) requires
uptodate and evidence-based treatment approaches. The EPC/HPSG evidence-based guidelines
provides the current state of the art of the diagnosis and management of PP. The aim of this study
was to analyze the clinical characteristics of APP in a prospectively collected, multicentric cohort and
to compare the management to the major recommendations of the EPC/HPSG evidence-based
guidelines for PP.
Methods: The Hungarian Pancreatic Study Group launched an international, multicentric,
observational trial (APPLE-Analysis of Pediatric Pancreatitis, ISRCTN89664974) with the aim of
collecting prospective clinical data and biological samples from children with PP. 98 children suffering
from APP have been enrolled from 14 centers. Conservative treatment of APP in the first 24-48 hours
was analyzed on the outcome parameters by dividing the cohort into two groups. 1. guideline group:
the EPC/HPSG evidence-based guidelines for PP served as a gold standard 2. nonguideline: other,
individual therapeutic strategy (mostly based on local experience) for the therapy of APP.
Results: In the first 24-48 hours of the treatment, the guideline's recommended intravenous fluid (IVF)
replacement (1.5-2 times of the maintenance) was administered in 28/98 (29%) cases. Majority of the
patients (69/98, 71%) received the maintenance IVF or less. There was no significant difference in the
severity of APP between the guideline and nonguideline groups (p=0.45). Nil per os diet was used in
45% of patients, while 33% of patients, with mild APP were fed per os. Enteral tube feeding was
started for 22% of patients. Deviation from guidelines in both IVF therapy and feeding
recommendations did not deteriorate the course of APP (p=0.297), but significantly increased the
length of hospitalization (LOH) (14.8±5.6 days vs 26.2±4.4 days, p=0.034). Half of the patients
received antibiotic therapy (AB). There was no difference in severity between patients who received
AB for prevention (29/98,30%) and either those who were treated with AB for infection (19/98,20%)) or
those who did not get AB (p=0.65). Preventive AB treatment was associated with significantly longer
LOH.
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Conclusion: The results highlight that the evidence-based EPC/HPSG guidelines should be followed
strictly in order to reduce the LOH in APP.
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Using ultrasound shear wave elastography to refine cystic fibrosis liver disease screening
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Objectives and Study: Complications from liver cirrhosis are the third leading cause of death in cystic
fibrosis (CF). Identifying patients at risk for developing liver cirrhosis and halting the progression to
portal hypertension and/or liver failure is critical to reducing liver-associated mortality. Unfortunately,
given the heterogeneous pathogenesis of cirrhosis in CF, serum labs and grayscale ultrasound (US)
often fail to identify patients pre-cirrhosis. Quantitative US imaging, such as shear wave elastography
(SWE), may provide more reliability and fidelity than grayscale US in identifying liver fibrosis in
children with CF. However, what SWE cutoffs are indicative of liver fibrosis in CF remain unclear. We
incorporated SWE in our pediatric CF liver disease screening program and evaluated its correlation
with magnetic resonance elastography (MRE) in order to determine its clinical utility to detect and
monitor liver fibrosis in CF.
Methods: Ninety-four children and adolescents with CF underwent 178 SWE exams, consisting of
measurements with 6 mHz Virtual Touch Quantification (VTQ), 9 mHz VTQ, and 9 mHz Virtual Touch
Tissue Image Quantification probes. Patients also had evaluation of aspartate aminotransferase
(AST), alanine aminotransferase (ALT), gamma-glutamyl transferase (GGT), Platelets, APRI (AST to
Platelet Ratio Index), FIB-4 (Fibrosis-4), and GPR (GGT to Platelet Ratio). Among these, 27 patients
underwent 34 MRE scans in close proximity to SWE exams.
Results: SWE was elevated in CF children with liver nodularity on US with SWE >1.42 m/s. SWE and
MRE correlated well, a SWE cutoff of 1.53 m/s differentiated patients with no liver stiffness from those
with increased liver stiffness (METAVIR F1-F4). Analysis of individual ultrasound probes showed that
only the 6 mHz VTQ probe distinguished patients with mild (SWE between 1.45 m/s - 1.83 m/s) and
advanced (SWE ³ 1.84 m/s) fibrosis from those with normal liver morphology. We found weakly
positive correlations between SWE and AST, ALT, and GGT, and a negative correlation between SWE
and platelets. Normal morphology was distinguished from fibrosis by GGT >17, Platelets < 210, APRI
>0.437, and GPR >0.366. With these results we were able to establish an algorithm to determine
when to perform US (± SWE) and confirmatory MRE.
Conclusion: Efforts to reduce the impact of liver cirrhosis have been hampered by a dearth of
available therapeutic interventions, a problem that is compounded by the inability to accurately identify
patients with mild fibrosis and stratify those at risk of developing cirrhosis. SWE is a clinically useful
predictor of liver fibrosis and correlates with MRE. We identified imaging criteria delineating the use of
SWE to identify liver fibrosis in CF children and have assembled a set of criteria which may be useful
in effectively implementing this technology. With multi-center validation, these data may improve the
detection and monitoring of liver fibrosis in CF.
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Objective: Acute recurrent pancreatitis (ARP) and chronic pancreatitis (CP) have been diagnosed in
children at increasing rates during the past decade. In this study, we aimed to assess the etiological
factors of ARP and CP in Mexican children.
Methods: Retrospective chart review of patients aged 0 to 18 years with ARP and CP, from August 1,
2018 to October 31, 2020. ARP and CP were defined similar to the criteria used by the International
Study Group of Pediatric Pancreatitis: In search for a cure (INSPPIRE). Demographic and clinical data
were collected, and aetiology was recorded. Summary statistics are presented as median with
interquartile range (IQR), or frequency count with percentage.
Results: 11 cases with ARP (n=7, 63.6%) or CP (n=4, 36.3%) were identified and included in this
study. Of these, six cases (54.5%) were males. Median age was 7 years (IQR 5-12). Median
admission rate prior definitive diagnosis was 3 (IQR 2-5). Three patients (27.2%) had
pseudocysts/peripancreatic fluid collections. The etiological factors found in both ARP and CP groups
were: genetic (45.4%, n=5/11), obstructive (18.1%, n=2/11), metabolic (18.1%, n=2/11), idiopathic
(18.1%, n=2/11). A family history of pancreatitis was frequent in 36.3% (n=4/11). 5 patients (45.4%)
had at least 1 mutation identified: PRSS1 (5), CFTR (1). Regarding patients with CP; 100% had 1
mutation identified, 75% (n=3/4) had exocrine pancreatic insufficiency and 1 patient had endocrine
insufficiency.
Conclusions: We have identified that mutations in PRSS1 or CFTR are present in 45.4% of ARP and
CP. Because genetic factors are increasingly recognized as potential modifiers or causes of ARP and
CP, we recommend that all paediatric patients with ARP and CP without an identifiable cause should
receive genetic counseling.
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Objectives and Study: Extracorporeal shock wave lithotripsy (ESWL) of pancreatic stones is a
treatment option for patients with chronic pancreatitis (CP), when pancreatic stones cannot be
removed by endoscopic procedures during retrograde cholangiopancreatography (ERCP).
The objective of this study was to evaluate if the pancreatic extracorporeal shock wave lithotripsy (PESWL) is a safe treatment option in the group of paediatric patients with chronic pancreatitis and
pancreatic stones.
Methods: This is a retrospective, single-center study evaluating 13 patients (8 girls and 5 boys, aged
4.3 to 16.2 years at the disease onset, mean age 10.6 years) with CP and endoscopically irretrievable
obstructive pancreatic stones, hospitalized since 1998 to 2019, who underwent P-ESWL procedure.
The medical records of these patients were reviewed for data on the presentation, diagnostic findings,
ESWL and endoscopic treatment. ESWL was performed with an electromagnetic lithotriptor. Etiology
of chronic calcifying pancreatitis were genetic (PRSS1, CFTR, CTRC, SPINK1 mutations) in 12 out of
13 patients. The additional anatomical defect (pancreas divisium) were observed in one patient.
Results: P-ESWL was performed once in almost all patients. Only two children needed to undergo
second lithotripsy session. Pancreatic calculi was fragmented in all cases. There was no complications
related to the P-ESWL. All patients reported pain relief after procedure (100%). Acute pancreatitis
occurred in 5 children (38.4%) but no episodes were observed directly after P-ESWL. 2 patients
(15.4%) underwent pancreaticojejunostomy with Roux-en-Y loop 2 and 4 months after lithotripsy.
Conclusions: Pancreatic extracorporeal shock wave lithotripsy (P-ESWL) is a safe way of treating
patients with chronic pancreatitis with pancreatic stones but is not always the final treatment.
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Objectives and Study: The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the
virus responsible for the COVID-19 pandemic, has to this day affected over 67 million people
worldwide. First thought to cause only respiratory symptoms, it is now clear the disease targets the
gastrointestinal system as well. ACE2 (angiotensin-converting enzyme type 2) receptors, which are
known to be part of COVID´s pathophysiology, are highly expressed not only in gastrointestinal
epithelial cells, but also in pancreatic cells. It is not surprising that several case reports featuring
COVID-19-associated acute pancreatitis (AP) have been reported. Whether AP is caused due to direct
viral damage or secondary to a multisystem inflammatory syndrome is yet to be determined.
Our hospital is a government funded, pediatric tertiary center, that has been classified by the
Secretary of Health as a Non-COVID Center. Therefore, the use of SARS-CoV-2PCR and antibody
testing in patients without respiratory symptoms has been deemed to be not economically feasible.
The aim of this study was to determine the hospitalization rate due to AP per 100,000 hospitalizations
per year throughout the last 7 years. We hypothesize an increase in the hospitalization rate due to AP
for the year 2020, compared to the previous 6 years before the COVID-19 pandemic.
Methods: A retrospective review of the medical records of patients with the diagnosis of AP at our
hospital was performed. The review included all pediatric patients (0-18 years) diagnosed with AP
from January 2014-December 2020. Patients with an incomplete clinical chart or those with recurring
AP were excluded. Categorical variables were compared using the Fisher´s exact test, and the
Wilcoxon rank sum test was used for continuous variables. AP hospitalization rates were calculated
dividing the number of hospitalizations of AP by the total number of hospitalizations per year.
Results: We identified 57 patients hospitalized for a diagnosis of AP, 21 of which (37%) were
hospitalized during 2020, 22% were male and the median age at diagnosis was 145 months (12-215).
During 2020, patients were 6 (95% CI: 3.5, 10.3) times more likely to be hospitalized with acute
pancreatitis than during 2014-2019 (Fig 1). The changes in etiology were also remarkable, in the
2014-2019 period biliary obstruction was the main cause for AP (21%) which changed to
unknown/idiopathic (10%) as the leading cause in the 2020 period. SARS-CoV-2 PCR and serologic
testing is not readily available at our institution, and only 4 of 21 patients hospitalized in 2020
underwent PCR testing (50% positive) and 2 of 21 underwent serologic testing (100% negative).

[Fig 1. Graph showing trend in diagnosis of acute pancreatitis in a seven-year period.]
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Conclusion: The increase in the hospitalization rate of AP in the year 2020, along with an increase in
the proportion of idiopathic cases, suggests that COVID-19 could be involved in its etiology. Given the
hypothesis-generating nature of our study, we did not perform multiple comparison testing
adjustments. We will implement these results to encourage our institution to request funding for
COVID-19 testing on admission in patients with GI symptoms, especially those with AP. Follow-up of
these 21 patients is necessary further characterize the role of COVID-19 in the etiology of acute
pancreatitis and to determine its long-term consequences.
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Objectives and Study: Our aim was to better understand the association between acute coronavirus
disease of 2019 (COVID-19) infection and multisystem inflammatory syndrome in children (MIS-C) and
acute pancreatitis (AP) in pediatric patients. Previous reports have described uncomplicated AP
associated with COVID-19 in children who had quick recoveries and did not require intensive care unit
(ICU) support.
Methods: We present the cases of three patients with severe pancreatitis and COVID-19 infection,
one who subsequently developed MIS-C. Two of the three had complicated pancreatitis. For
comparison, we reviewed previous reports of COVID-19- or MIS-C-associated AP in pediatric patients
published in PubMed between January and December of 2020.
Results: Five cases were identified in 3 previous publications. In all, 8 cases were reviewed. Ages
ranged from 6-17yo. One (12.5%) patient had pre-existing medical complexity, one (12.5%) had a
history of pancreatitis, and four (50%) were obese or overweight. Time between symptom onset and
presentation to care ranged from 2 to 8 days. All children were hospitalized, and half required ICU
care (2 COVID-19, 2 MIS-C). AP was identified on presentation in all patients. Half of the patients had
respiratory symptoms and two (25%) had respiratory failure (1 COVID-19, 1 MIS-C). The novel cases
presented here detail previously undescribed levels of clinical severity and complications of AP
associated with COVID-19: two patients had respiratory failure and hospitalizations > 1 month and
complications of AP included pancreatic necrosis, pseudocyst formation, exocrine insufficiency,
abdominal vein thromboses with associated hypersplenism and varices, pancreatic ascites,
hemorrhagic pseudocyst, abdominal compartment syndrome, and death.
Conclusion: COVID-19 and MIS-C are associated with AP of varying severity ranging from mild to
severe resulting in death. Both previously healthy children and children with pre-existing medical
complexity are at risk for severe and complicated courses. Providers should have a high index of
suspicion for pancreatitis in patients with COVID-19 or MIS-C in both the ambulatory and inpatient
setting.
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[Demographic and Clinical Characteristics of AP associated with COVID-19 and MIS-C]
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Objectives and methods: To determine the incidence, clinical course, management strategies and
prognosis of hypertriglyceridemia-induced pancreatitis in the pediatric population and how it compares
to pancreatitis due to other etiologies
Methods: Single center, retrospective chart review of pediatric patients less than 21 years of age
admitted to Children´s Memorial Hermann Hospital between January 2010- August 2020 with ICD 10
codes of 577.0 Acute pancreatitis, 577.1 Chronic pancreatitis, and K85 Acute pancreatitis
Results: We identified 7 patients with hypertriglyceridemia-induced pancreatitis over the span of 10
years, contributing to 13% of total admissions for pancreatitis. Male: Female prevalence was 5:2, all
but one were Hispanic in ethnicity. Most patients were between 11-15 years of age at time of initial
diagnosis; one patient was 2 years old. 3 of the 7 patients had a concomitant diagnosis of type 2
diabetes mellitus (DM). Two patients had a genetic cause of hypertriglyceridemia (one with
Berardinelli-Seip congenital lipodystrophy and another with familial chylomicronemia). Mean
triglyceride level was 2490 mg/dL at the time of admission. Initiation of enteral feeds was delayed
beyond 48 hrs due to pain and rising triglyceride levels in all but one patient. Patients with DM were
started on insulin drip on admission which helped in decreasing triglyceride levels. Most notable of
these were 2 cases as follows:
CASE 1:
A 15 year old female with a history of type 2 DM presented with triglycerides of >4000mg/dL, glucose
of 427 mg/dL and HBA1C of 9.2%. The triglyceride level significantly improved to < 500 mg/dL with an
insulin drip. She later developed acute hemorrhagic necrotizing pancreatitis requiring multiple
admissions to the hospital. On her fourth admission, she presented with fever, abdominal pain,
vomiting. MRI showed infected walled off pancreatic necrosis (figure 1) requiring endoscopic
transmural drainage with debridement. She now has had 13 admissions, with a total of 4 pancreatic
necrosectomies. Triglyceride level returned to normal in-between episodes
CASE 2:
14 year old male with a history of familial chylomicronemia developed recurrent acute pancreatitis
thought to be due to non-adherence to a low fat diet. His highest triglyceride level was 3041 mg/dL. He
was started on an insulin drip on admission; however he subsequently required plasmapheresis,
followed by oral treatment with fenofibrate, lovaza and niacin due to persistently elevated triglyceride
levels despite insulin therapy. He received a total of 2 plasmapheresis sessions
Conclusion: Currently, no guidelines exist for hypertriglyceridemia-induced pancreatitis in children.
Insulin, heparin, and plasmapheresis are suggested possible treatments, with avoidance of early
enteral nutrition. Underlying DM and Hispanic ethnicity may be potential risk factors. Early initiation of
insulin should be strongly considered in patients with pancreatitis presenting with triglyceride levels
>1000 mg/dL. However the response to insulin may be influenced by the underlying etiology of
hypertriglyceridemia, and genetic variants may require use of plasmapheresis. From our experience,
hypertriglyceridemia-induced pancreatitis tends to have a more prolonged course with a higher
incidence of complications and lead to longer hospital stays.
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[CT image of walled off pancreatic necrosis in patient with hypertriglyceridemia-induced pancreatitis]
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Impact of administration mode of pancreatic enzyme replacement therapy (PERT) on
abdominal pain, bowel habits and Quality of Life (QoL) in children and adolescents with cystic
fibrosis - a cross sectional study
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Objectives and Study: Gastrointestinal (GI) symptoms are often reported by cystic fibrosis (CF)
patients. There seem to be a relation to pancreas insufficiency (PI), but it is unclear whether it is
related to the administration of pancreatic enzyme replacement therapy (PERT). Recommendations
for taking PERT varies worldwide indicating uncertainty to whether ingestion prior to, under or after
meals is the optimal way. The aim of the cross-sectional study was to investigate the extent of GI
symptoms in patients aged 0-18 years at Copenhagen CF-Center and how PERT was administered.
Methods: All 100 paediatric CF patients aged 0-18 years were invited to a cross-sectional study in
Nov. 2018-Jan. 2019 comprising a questionnaire and medical records. The questionnaire included
questions regarding PERT dose, type and timing related to meals and experience of GI symptoms,
QoL and bowel habits the previous 2 weeks were recorded. From medical records data regarding
gender, age, genotype, comorbidities and therapies as well as data for growth and lung function were
collected. Relations between GI symptoms and administration of PERT was tested by Chi-square-test.
The PI patients were invited to the intervention study in Feb.-Apr. 2019 and randomized to 4 weeks of
PERT prior to meals followed by 4 weeks of PERT after meals or vice versa. Data are exclusively from
the cross-sectional study as data from the intervention study is prepared for publication in 2021. Both
studies were approved by the Ethics Committee of the Capital Region, Denmark.
Results: 76 patients (76%) accepted to participate in the cross-sectional study; 42 females/34 males
aged 0-17 years. Anthropometrics expressed as z-scores and mean (standard deviation (SD)) for
weight/age -0,13 (0,95), height/age 0,18 (0,97), weight/height -0,15 (1,07) and body mass index (BMI)
-0,20 (1,09). Mean (SD) for lung function reported as FEV1 %predicted was 93,8 (16,1). The most
common GI symptom was abdominal pain, experienced within the previous 2 weeks by 41 patients
(57,7%) ranging from rarely to always. Intensity of abdominal pain measured on visual analog scale
(VAS) from 0-10 showed a mean (SD) of 4,3 (1,9). The most frequent duration of abdominal pain per
incident was less than 45 minutes (n=27/38,6%). Flatulence (n=37/56,0%) and loss of appetite
(n=34/56,0%) were also frequent as well as steatorrhea (n=35/55,4 %), foul-smelling stools
(n=35/55,4%) and abdominal distension (n=33/49,3%). PI was seen in 72 participants (94,7%). The
majority of these (n=62/86,1%) ingested PERT before meals and only 5,6% (n=4) afterwards. None
had an intake of PERT corresponding to a low dose compared to European recommendations. Intake
of a recommended dose was reported by 32 (51,6%) and high doses by 30 participants (48,4%). The
hypothesis that high doses of PERT was related to several and more severe GI symptoms was only
confirmed for a few symptoms; a significant relation between high doses of PERT/kg/meal and
flatulence (p=0,010) as well as loss of appetite (p=0,024) was shown.
Conclusion: Copenhagen CF patients aged 0-17 years reported a high proportion of several GI
symptoms with abdominal pain as the most frequent. Most patients ingested PERT prior to meals and
high doses were administered.
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Current situation of pediatric Cystic Fibrosis related liver disease. Results of a Spanish
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Objectives and Study: Describe the situation of paediatric cystic fibrosis (CF) patients with CFrelated liver disease (CFRLD).
Methods: Descriptive study of paediatric patients diagnosed with CFRLD in 16 Spanish CF Units.
Collected demographic, anthropometric, analytical and ultrasound data. Classified CFRLD phenotype
according to ESPGHAN 2017 criteria. Data management through REDCap. Statistical analysis:
SPSS25.0.
Results: Data from 168 CFRLD diagnosed patients.
Clinical-demographic characteristics of the patients.












Male, n (%) 93 (55%)
Age, years, median (IQR*) 12.8 (8.3-14.96)
Age at CFRLD diagnosis, years, median (IQR*) 7.89 (2.78-11)
Homozygous F508del, n (%) 81 (48.2%)
Diagnosed by neonatal screening, n (%) 70 (41.7%)
Meconial ileum, n (%) 22 (13.1%)
Pancreatic insufficiency, n (%) 156 (92.9%)
U lipase/kg/day, median (IQR) 4827 (2931-7062)
CF related diabetes, n (%) 11 (6.5%)
Chronic infections: n, (%)
§ Methicillin-sensitive S. aureus (MSSA) 43 (25.6%)
§ Methicilin-resistent S. aureus (MRSA) 15 (8.9%)
§ Pseudomonas aeruginosa (Psd) 12 (7.1%)
§ MSSA + Psd 9 (5.4%)
§ MRSA + Psd 3 (1.8%)

* IQR: Interquartilic range
Of the 168 pediatric patients with CFRLD, 122 (74.4%) received treatment with ursodeoxycholic acid
(UDCA). Median dose of UDCA is 15 mg/kg/day (IQR 10.7-20).
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One hundred fifty-four (91.6%) patients presented liver involvement without cirrhosis according to
ESPGHAN 2017 CFRLD criteria and 15 (8.9%) presented multinodular cirrhosis (8 without portal
hypertension [PHT] and 7 PHT). Of the group with cirrhosis, 6 patients presented hypersplenism, 5
esophageal varices (2 patient required ligation), 1 ascites an none encephalopathy.
Of the 154 patients without cirrhosis, 51 (30.4%) had ALT elevation (66% persistent and 33%
intermitent); 28 (16.7%) had GGT elevation (64,3 persistent and 35,7% intermitent); 103 (61%)
presented ultrasound alterations (60% heterogeneous hyperecogenicity and 40% homogeneous); 11
patients had hepatic steatosis confirmed by biopsy, 3 fibrosis, 2 PHT (1 hyperplenism and 1
esophageal varices) and 14 (8.3%) hepatomegaly.
The comparison of anthropometric, lung function and analytical data between patients with cirrhosis
and the group with liver involvement without cirrhosis is shown in Figure 1.

[Comparison of anthropometric, lung function and analytical data]
BMI: Body mass index. WBC: White blood cell. INR: International normalized ratio. CRP: C-Reactive
protein.
Two patients (1.2%) required liver transplantation (age: 17 years). CFRLD prevalence in participating
Units: 20%.
Conclusion: CFRLD is prevalent, with predominance of liver involvement phenotype without cirrhosis,
in paediatric patients with CF. Most frequent diagnostic criteria: ultrasound alteration. Diagnosis occurs
frequently in the first decade of life.
Anthromometric data of the patients with liver involvement with and without cirrhosis do not present
statistically significant differences. In our sample, patients with liver cirrhosis have a lower FEV1 than
patients without cirrhosis. No significant differences have been found in the analytical parameters
analyzed except for INR, platelets and GGT.
Although in pediatric age the majority of patients do not have liver cirrhosis, there are patients with
rapid evolution to cirrhosis.
Paediatric CF patients should be followed closely to diagnose CFRLD to avoid complications.
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Evaluation of hepatic involvement in a pediatric cohort of patients with cystic fibrosis
measured by transient elastography
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Objectives and Study: This study aimed to evaluate liver involvement in a paediatric cystic fibrosis
(CF) cohort by transient elastography.
Methods: Cross-sectional study. Demographic-clinical characteristics, anthropometric assessments
(weight (BW), height (H), body mass index (BMI) Z-scores [OMS references]), ultrasound description,
blood test and lung function were recorded. Hepatic elastography with control attenuation parameter
(CAP) value were obtained with Fibroscan®. Diagnosis of CFRLD was made based 2017ESPGHAN
criteria. Statistical analysis by SPSSv.25.
Results: We obtained 51 transient elastography with CAP measures in 51 CF paediatric patients.
Demographic features are recorded in Image1.

[Demographic features recorded]
Median transient elastography value was 3.9 kPa (IQR 3.2-4.8) in non-CFRLD and 5.4 kPa (IQR 4.49.6) in CFRLD patients (p=0.006; UMann-Whitney[U-MW]). CAP value had no differences between
CFRLD and non-CFRLD patients(219±81.4 vs 179±46.9; p=0.6; U-MW). 80% of the patients with
CFRLD had ultrasound abnormalities: 3 hyperechogenic liver parenchyma and 1 nodular hepatic
parenchyma. One patient in non-CFRLD had ultrasound alterations (heterogeneous echogenicity and
irregular liver margins with normal liver blood test). Four patients(8.3%) had gallbladder involvement: 1
patient had atrophic gallbladder and 3 biliary lithiasis. Only 1 patient from CFRLD group had
splenomegaly. No patient had gastroesophageal varices.
Anthropometric measures are similar in non-CFRLD and CFRLD group with no significant differences
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in Z-score for BW (p=0.8 U-MW), H (p=0.6 U-MW) and BMI (p=0.7 U-MW).
Median ALT in CFRLD was 59(IQR 36-73) vs 28(IQR 21-35) in non-CFRLD(p=0.005; U-MW). Median
GGT in CFRLD was 27(IQR 18-101) vs 12(IQR 10-15) in non-CFRLD(p=0.015; U-MW). Median
platelets in CFRLD was 219x103 (IQR 157 x103 -263 x103) vs 299 x103 (IQR 260 x103 -386 x103) in
non-CFRLD (p=0.005; U-MW). No other statistical differences were found in blood liver function test
results. No significant differences were found in lung function between groups (p=0.9 and 0.9 U-MW
respectively).
Analysis of repeated measurements is determined in elastography and CAP value in 26 patients,
mean of elastography in time0 (T0) is 4,5±1,7 KPa vs 4.5±1.7 in time1 (T1, after a year); mean CAP
value in time0 is 188±61 vs 184±62 in T1 with no statistical differences (p>0,05).
Conclusion: Transient elastography is a non-invasive method that can be used to diagnose and
follow up patients with CFRLD. Higher values in elastography, GGT, platelets and ALT are found in
CFRLD patients. No differences in anthropometric features or lung function, CAP value or other blood
test were found in CFRLD vs non-CFRLD in our paediatric cohort. Sequential determinations of
elastography and CAP allows to determine evolution of hepatic involvement in paediatric patients with
CF. A larger sample and longer follow up period are needed to confirm our findings.
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Accessory spleen in pancreas
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Objectives and Study: To present a rare case of accessory spleen located in the body of the
pancreas. Intrapancreatic accessory spleen (IPAS) is a congenital abnormality with duplicated splenic
tissue located in ectopic sites.
Methods: / Result: A 10-year-old male patient was referred to the Department of Paediatrics with a
complaint of constant eructation during the day. There were no complaints when the patient was
asleep. He had undergone an appendectomy three weeks earlier. The onset of belching was several
days after the operation.
The physical examination and laboratory data showed no abnormalities. Pancreas enzymes, tumor
markers, including carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA 19-9) were
within reference ranges.
Patient underwent abdominal ultrasound of the pancreas which appeared to be normal in size, without
any remarkable findings in the parenchyma and ducts. In between the head and body of the pancreas
a hypoechoic mass was visualized with dimensions 13 x 8 mm. On Doppler examination no
vascularization of the mass was found.
In contrast enhanced ultrasound (CEUS) the lesion appeared hypoenchanced during early dynamic
and isoenchanced in late venous phase. No wash-out was observed.
On gadopentetic-acid-enhanced MRI the lesion demonstrated relative hyperintensity in conventional
T2-weighted images and isohypointensity in T1-weighted images. The lesion showed hyperintensity
on diffusion-weighted imaging at b=0 and b=500 s/mm2. After contrast application a formation
increased in intensity characteristics equal to splenic parenchyma.
On fludeoxyglucose Positron Emission Tomography / Computed Tomography (18 F-FDG PET/CT) in
the pancreas was found a mass with unremarkable delineated borders and without increased glucose
metabolism in the lesion. The standardized uptake value (SUVmax) was measured < 2.0.
IPAS is an asymptomatic lesion and without the need of surgical therapy. There is a significant
importance in differentiating IPAS from pancreatic malignant tumors. This diagnosis must be
considered before surgery of solid pancreatic masses to avoid unnecessary pancreatic resections.
Conclusion: IPAS is an asymptomatic lesion and without the need of surgical therapy. There is a
significant importance in differentiating IPAS from pancreatic malignant tumors. This diagnosis must
be considered before surgery of solid pancreatic masses to avoid unnecessary pancreatic resections.
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[Contrast enchanced MRI]
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Paediatric pancreaticobiliary endoscopy in children: experience from a Latin-American hospital
preliminary results
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Objectives and Study:
To describe the gender, age at the time of pancreaticobiliary endoscopy in children.
To describe the indications and outcomes of pancreaticobiliary endoscopy in children.
To describe the complication of pancreaticobiliary endoscopy in children.
Methods: All patients < 18 years undergoing an ERCP at our institution between January 2016 to
December 2019 were retrospectively evaluated. Informed consent for the procedure was obtained
from the parents of each patient. Study was approved by Ethic Committee of the Children National
Institute-Lima, Perú.
All examinations were carried out on a fluoroscopic table under general anesthesia, with continuous
monitoring of vital functions. The procedure was done with the patient in the prone position. All ERCPs
were performed by one endoscopist using a standard adult diagnostic and therapeutic duodenoscope.
Sphincterotomy was performed
using standard accessories. Stones were extracted with standard baskets or extraction balloons.
Serum amylase levels were assessed in all patients 12 h after the investigation.
Indications for the procedure, rates of technical success and the complication of the procedure were
recorded in all cases.
Results: Fifty children underwent 51 ERCP. 67.3% were female with a median age of
12 years (range: 1 - 17 years). Cannulation of the papilla was achieved in all patients (100%) with the
use of needle-knife papillotomy in 7 procedures (13.2 %). The indications were choledocholithiasis (37
cases, 69.8%), primary sclerosing cholangitis (7 cases, 13.2%), recurrent pancreatitis (4 cases, 7.5%),
choledochal cyst (3 cases, 5.7%), postoperative complications in a patient with liver hydatidosis (1
case, 1.9%) and parasitosis in a patient with ascariasis (1 case, 1.9%). Mild pancreatitis occurred in 3
patient (6%) and four patient had elevation of amylase without symptoms.
Conclusion: Endoscopic retrograde cholangiopancreatography is a valuable tool in the diagnosis and
treatment of pancreatobiliary disorders in the pediatric population and can be used safely and
effectively in its management as well. Complications were similar to rates reported in adults.
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The yield of routine tissue sampling in pediatric endoscopy
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Objectives and Study: ESGE/ESPGHAN guidelines suggest routine tissue sampling in all children
undergoing esophagogastroduodenoscopy and in children with suspected IBD undergoing
ileocolonoscopy, even in the absence of visible endoscopic abnormalities.
We aimed to determine the agreement between endoscopic and histopathological findings in pediatric
endoscopy and to assess the yield of routine biopsies from all sites.
Methods: Since January 2019, our endoscopy unit protocol included routine biopsies sampling from
the esophagus, stomach, duodenum, ileum, and colon in all diagnostic procedures.
There were 749 endoscopies (560 esophagogastroduodenoscopies, 189 ileocolonoscopies)
performed between 1/2019-12/2019; endoscopic and histological findings were retrospectively
analyzed. Only diagnostic procedures (not for follow up or emergency) were included in the final
analysis.
Performance characteristics of endoscopic findings predicting histological pathology were performed.
Agreement between tests was done using the kappa coefficient.
Results: In total, 541 diagnostic endoscopies were done during the study period, 434 (80%) were
esophagogastroduodenoscopy, and 107 (20%) were ileocolonoscopy [median age of our patients
were 11.3 years (Intraquartile range (IQR) 6.2-14.7) and 13.5 years (IQR 9.8-16.2) respectively]. The
most common indications for esophagogastroduodenoscopy were suspected celiac disease (38%)
and abdominal pain (32%), while ileocolonoscopy was most often required due to suspected IBD
(46%). Endoscopic findings performance were: Esophagus - sensitivity 33% (95% confidence interval
(CI) 20-50%) specificity 98% (95% CI 96-99%), stomach - sensitivity 60% (95% CI 53%-67%)
specificity 89% (95% CI 84%-93%), second part of duodenum - sensitivity 50% (95% CI 41%-59%)
specificity 97% (95% CI 94%-98%), duodenal bulb - sensitivity 47% (95% CI 39%-55%) specificity
89% (95% CI 77%-96%), terminal ileum - sensitivity 82% (95% CI 57%-96%) specificity 100% (95% CI
94%-100%), colon - sensitivity 84% (95% CI 69%-93%) specificity 96% (95% CI 88%-100%).
Assessment of concordance between endoscopic and histopathologic findings reveals an overall low
level of agreement in esophagogastroduodenoscopy (Kappa coefficients (κ) of 0.39, 0.51, 0.53 and
0.24 for the esophagus, stomach, duodenal second part and bulb, respectively), and good agreement
in ileocolonoscopy (κ 0.878 and 0.812 for the ileum and colon, respectively).
Conclusion: Endoscopy findings are highly specific for histologic pathology, whereas the absence of
findings correlates poorly with histologic findings. Ileocolonoscopy shows better agreement than
esophagogastroduodenoscopy. Our data support routine tissue sampling in pediatric endoscopy.
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Single step laparoscopic assisted percutaneous endoscopic gastrojejunostomy tube insertion;
A safe technique for enteral feeding in children
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Objectives and Study: Gastro-jejunostomy tube (GJ-tube) feeding is a form of enteral feeding in
children with long term foregut dysmotility and gastroesophageal reflux related aspiration with the
added benefit of allowing gastric decompression and venting. Traditionally, GJ-tubes are inserted
through 2 stages; endoscopic or laparoscopic placement of gastrostomy tube that gets replaced
weeks later by GJ-tube or threaded by a jejunal feeding tube. Primary GJ-tube placement with
laparoscopic assistance or fluoroscopic guidance or both combined can still be associated with
significant complications. A single step hybrid approach of placing GJ-tubes using simultaneous
laparoscopy, endoscopy, and fluoroscopy, referred to as Laparoscopic Assisted Percutaneous
Endoscopic Gastrojejunostomy (LAPEG-J) tube placement, can provide a safer technique with
minimal complication risk. We hereby describe a cohort of children who underwent primary LAPEG-J
tube insertion assessing the outcome and safety of this procedure in comparison to other primary
techniques.
Methods: Retrospective single centre review of electronic medical records of all pediatric patients, <
16 years old, underwent LAPEG-J insertion during the period between January 2018 - August 2019.
The procedural technique involved single laparoscopic umbilicus port, combined direct visualization of
the intra-peritoneal and the intra-gastric stages of the procedure and fluoroscopic guidance of the
intestinal part. The main outcomes measures were success of placement, enteral feeding tolerance
and post-procedural adverse events. Comparison is made with published outcome measures for
laparoscopic assisted or fluoroscopic guided primary GJ-tube placement.
Results: Nine patients underwent LAPEG-J, 6 Females. Median age at GJ-tube placement was 13
months (range: 5 months - 11 years), Median weight was 6 kg (Range: 4 - 18.6 kg). 60% had
underlying neurological problems, 90% had co- morbidities with grade 4 American Society of
Anesthesiologists criteria. 22% had previous abdominal surgery. Procedure indications were; risk of
aspiration, foregut dysmotility, delayed gastric emptying, severe GERD and feeding difficulties. GJtube placement was successful in all patients. Both standard single unit GJ-tube and GJ-tube modified
with a nasojejunal feeding tube threaded through the feeding port were used. Median duration of
procedure 57 minutes (range: 33 - 192 Minutes). Time to established enteral feeds in the majority was
24 hours. None of the patients developed bowel perforation, intraperitoneal leak, tube dislodgement or
needed surgical re-intervention. The 1 case of mortality was upper air way anomalies related. On
comparison, primary laparoscopic assisted and fluoroscopic guided GJ-tube placement are associated
with higher rate and more significant complications that frequently require revision or replacement or
results in mortality.
Conclusion: Single step LAPEG-J tube placement simplifies the technical aspects of the GJ-tube
placement and reduces complications rate by means of direct laparoscopic, endoscopic and
fluoroscopic visualization of the procedure throughout its different stages. It is extremely safe with no
significant complications on being compared to laparoscopic assisted or fluoroscopic guided GJ-tube
insertion.
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Objectives and Study: Esophageal strictures (ES) following surgical repair is one of the most
common complications in esophageal atresia (EA). The utility of esophageal stenting to treat ES in
pediatrics is unclear. Our primary aim was to evaluate whether esophageal stenting, in conjunction
with other endoscopic therapies, prevented surgical stricture resection(SR). Our secondary aims were
to evaluate predictors of successful esophageal stenting and evaluate adverse events from stent
placement.
Methods: A Retrospective review of EA patients treated with esophageal stent placement for ES
treatment at our center from January 2010 to December 2019. Descriptive statistics were reported as
median with [Interquartile of 25% and 75%]. Stent success was defined as the ability to avoid SR by
12 months post stent remmoval. The change in esophageal diameter at the anastomosis in millimeters
from the time of stent removal to subsequent endoscopy was defined as delta diameter (DD). A
receiver operating characteristic (ROC) curve analysis was performed to determine the discriminatory
ability of DD to predict stent success. Youdens J index was used to identify an optimal cutoff-point.
Also, a univariate and multivariate analysis were done to assess predictors of stent success.
Results: 45 patients (56% female) with a total of 49 ES were stented. A total of 92 stents were placed,
with the median age at time of stent placement being 14.5 months [8.5, 25]. The majority of patients
had the primary diagnosis of long gap EA N= 32 (71%). The median stent diameter used was 10 mm
[8,12] and a median length 60 mm [30,100]. The median duration of stent treatment was 11.5 days
[7,17.5]. The success rate in stent treatment was 43%. The median esophageal diameter at time of
initial stenting was 5 mm [2, 8] in the success group and 3 mm [2,8] in the failure group (p=0.193). The
median number of pre-stent dilations were 4 [2, 6] and 5 [2,7] dilations respectively (p=0.326). A follow
up endoscopy was done at a median of 14 days [7.5, 28.5] post-stent removal. That showed a median
stricture diameter of 7.5 mm [3.5, 10.5] (P= 0.009) in the stent success group and 3.5 mm [2,7] in the
failure group (P=0.57). A ROC analysis was performed to determine the ability DD to differentiate stent
success from failure. Youden's J index found an optimal cutoff to be at a DD of < -4mm to determine
success (see figure). DD of < -4 mm had a sensitivity of 66.7% with a NPV of 72%. A univariate
analysis identified age and time of stenting from initial surgical repair as potential predictors for stent
success. However, a multivariable logistic regression analysis showed that DD < -4mm was the
strongest predictor for stent success (p=0.006). Across total stent placement, the most common
adverse events were mucosal erosion/ulceration (29%) followed by granulation tissue(23%) and
retching (22%). When comparing adverse events in different stent types, statistical significance was
only found with granulation tissue (p=0.002) and stent migration (0.013).
Conclusion: EA following surgical repair are at risk for developing ES. Stent treatment had a success
rate of 43%. DD may play a role in predicting stent success. Large prospective pediatric studies with
control groups are needed to assess the utility of stents in treating ES in EA patients.
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[ROC analysis. DD optimal cut-off for predicting SR is <-4mm]
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Which bowel preparation regimen for colonoscopy should we choose in children?
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of Medicine and Pharmacy Victor Babes, First Pediatric Clinic, Timisoara, Romania

Objectives: Optimal intestinal cleanliness is pivotal for safety and quality of pediatric colonoscopy.
The aim of this study was to compare the effectiveness and adherence of four different regimens of
one day preparation for colonoscopy in children.
Methods: We conducted a retrospective study that included all children aged between 3 months-18
years that were submitted to colonoscopy in the last year in our unit. Four methods for bowel
cleansing were analyzed.
1: high volume regimen with polyethylene glycol (PEG-4000) 100 ml/kg;
2: PEG-4000 plus two normal saline enemas;
3: low volume regimen with split administration of sodium picosulphate with magnesium citrate
(SPMC) and
4: SPMC plus two normal saline enemas. Boston Bowel Preparation Score was used for evaluation of
preparation.The regimens tolerance was assessed by parents/children using a questionnaire.
Results: 137 children achieved successful preparation. 35 received the first regimen, 47 used the
second regimen, 24 used the third regimen and 31 received the fourth regimen. Excelent/good bowel
preparation was achieved in 19(54%), 41(87%), 14(58%) and 26(84%) of cases in PEG,
PEG+enemas, SPMC and SPMC+enemas group respectively.The highest effectiveness was
observed among children that received regimens based on PEG-4000 or SPMC, associating two
enemas one day prior to colonoscopy.There were no statistical differences between these groups
(p=0.7). Low and high-volume preparation combined with enemas provided a better cleanout
compared to oral preparation alone (p=0.001 and 0.002 respectively).The overall compliance for
SPMC regimen was excellent(98%), compared to 71% for PEG-4000 regimen (p=0.03).In 29% of
cases the nasogastric tube was used for complete preparation with PEG-4000 due to adverse events
such as: nausea, abdominal pain, vomiting.
Conclusions: Low volume and high-volume preparation has similar efficacy in terms of bowel
cleansing. Adding enemas increased the bowel cleansing rate. Low volume preparation is better
tolerated in children.
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Safety and feasibility of the one-step Percutaneous Endoscopic Gastrostomy (PEG) button in
children
Ilse Broekaert1, Tanja Fritz1, Alexander Joachim1, Christoph Hünseler1
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Objectives and Study: The placement of the one-step PEG button has first been described in 1993
by Crombleholme et al1. The method has been refined by adding gastropexy before insertion of the
PEG-Button. In one-step PEG significantly less peristomal infections have been described2. The aim
of this study was to evaluate the safety and feasibility of one-step PEG placement in paediatric
patients).
Methods: A retrospective monocentric analysis including all patients aged < 18 years who underwent
placement of one-step PEG, pull-PEG, PEG-J-button and J-tube over pull-PEG as well as
laparoscopically assisted PEG (LAPEG) from 9/2015 until 8/2019 at the University of Cologne
Children's Hospital.
Results: During 4 years 73 children (37 female; 50.7%) underwent placement of one-step PEG (n=52;
71.2%), pull-PEG (n=10; 13.7%), PEG-J-button (n=6; 8.2%), J-tube over pull-PEG (n=2; 2.7%), as well
as LAPEG (n=4, 5.5%). Median age at PEG placement was 2 years (IQR 1.0; 4.3 years; range: 1
month; 17 years). Median weight was 9.6 kg (IQR 7.2; 15.0 kg; range 3.4 kg; 58 kg). 71 children
(97.3%) had PEG-placement for nutritional indications. Underlying diseases included neurological
disease (n=43; 58.9%), renal disease (n=11; 15.1%), cardiac disease (n=7; 9.6%), lung disease (n=4;
5.5%), genetic/metabolic disease (n=3; 4.1%), gastrointestinal disease (n=3, 4.1%), and oncological
disease (n=2; 2.7%). Among the children who underwent LAPEG, 2 were extremely premature with
previous abdominal surgery, 1 had a ventriculoperitoneal shunt and 1 had significant cardiac disease
and anal atresia. There were no significant differences in complications between pull-PEG and onestep PEG.
Conclusion: One-step PEG placement is a safe and feasible procedure even in children with a body
weight below 5 kg. We could not detect any significant differences in complications in pull-PEG versus
one-step PEG. When vomiting is increased after PEG-placement, a PEG-J button or a J-tube over
pull-PEG can be placed as bridging to fundoplication. We suggest that one-step PEG-placement be
used as standard procedure as there is no risk for buried bumper, it necessitates only one procedure
compared to pull-PEG and it has proven to be safe and feasible in a population at risk.

Pull-PEG

One-step PEG

Number

Median age

Median weight

Weight below 5
kg

Significant
complications

10

1.5 years (1; 4)

11.3 kg (6.8;
15.5)

1

vomiting (2),
infection* (1)

6

infection* (6),
vomiting (4),
hypergranulation
(3), perforation
(1)

52

2 years (1; 4.8)

9.6 kg (7.2;
14.9)

[Table 1]
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2 years outcomes of percutaneous endoscopic gastrostomy insertion in a large tertiary centre
Jeng Haw Cheng1, Hanin Tawfik1, Marcus Auth1, Elizabeth Renji1, Fiona Cameron1, Manjula Nair1,
Brenda Hill1, Claire McKie1, Sarang Tamhne1
1Alder

Hey Children's Hospital, Paediatric Gastroenterology, Liverpool, United Kingdom

Introduction: Gastrostomy tube feeding plays a vital role in patient who required long term support in
enteral nutrition. It serves to deliver nutrition (feeds), fluid and medication straight into gastric lumen
and helps overcome limitations due to problems like unsafe swallow, feed/food aversion, severe GOR
and also augments calorie supplementation to improve growth faltering. In our centre, percutaneous
endoscopic gastrostomy (PEG) insertions are performed by both paediatric gastroenterologist and
paediatric surgeon. We take pride for the fact that we are the only tertiary paediatric gastroenterology
centre in the country that use a single operator technique in PEG insertion. 3 safety checks are
performed to identify a safe insertion site such as endoscopic trans-illumination, finger indentation and
rule out any bowel entrapment through a local anaesthetic needle insertion and aspiration technique.
Once safe site is identified, the same operator who performs the endoscopy will perform the puncture
through the abdominal wall with trocar, insert guidewire and pull through the PEG tube. Post
procedure, patients will be reviewed by our MDT team and observed overnight in hospital.
Aim: To assess the outcome and complication rate of PEG insertions with single operator pull through
technique in our centre.
Method: Detailed review of MDT assessment letters prior to PEG insertion, operative and post
procedure notes from the electronic medical records of patients who underwent PEG insertion by
paediatric gastroenterologists from January 2017 till December 2018.
Results: A total of 110 patients had PEG insertion during this period. 2 patients were excluded due to
lack of clinical details. Out of 108 patients, 55 are females and 53 males. The median age at insertion
is 14 months (23 days to 16 years) and the median weight is 9.4kg (2.44kg - 55.4kg).107 patients had
a 12 Fr Corflo PEG inserted and 1 patient had 15 Fr Freka device (to facilitate a jejunal extension).
The common co-morbidities for this cohort are cardiac, genetics, neurology, respiratory and a few with
renal. Indications for PEG insertions were unsafe swallow (24%); vomiting (22.2%); failure to thrive
(15.7%); oral aversion (14.8%); feeding difficulties (12.9%);delivery of medication and fluid (9.2%) and
others (0.9%). 98% of patients had both symptom and growth improvement with their PEG.15 (14%)
patients required a jejunal extension due to intolerance of gastric feeds. 2 out of these 15 patients
required jejunal extension within 2 months.
Only 1 out of the 108 patients had an immediate complication of PEG site infection (managed
successfully with systemic antibiotics). 8 out of 108(7.4%) patients developed late onset complication
such as episodes of PEG site infection, leakage, prolapsed mucosa and wound healing problem.
Summary: 98% of patients had a positive outcome from their PEG insertion. Only 0.9% of patients
developed early onset complication and 7.4% developed late onset complications. Based on the fact
that in our centre, PEG insertion is performed by a single operator technique and patients have a short
inpatient stay, these results have shown that not only our approaches in PEG insertion are safe but
also cost effective.
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Effects of anxiety on sedation in pediatric patients undergoing esophagogastroduodenoscopy
You Jin Choi1, Yoo Min Lee2, Soon Chul Kim3, Ben Kang4, Kyung Jae Lee5, Hyo Jeong Jang6, Eun
Hye Lee7, Ju Young Kim8, So Yoon Choi9, Hyunjin Kim10, Yun Koo Kang11, Dae Yong Yi12
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7Nowon Eulji Medical Center, Eulji University School of medicine, Department of Pediatrics, Seoul,
Korea, Republic of
8Eulji University Hospital, Department of Pediatrics, Daejeon, Korea, Republic of
9University Gospel Hospital, Kosin University College of Medicine, Department of Pediatrics, Busan,
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Objectives and Study: Due to the lack of cooperation and anxiety in children, endoscopic procedures
in pediatric patients are performed under sedation or anesthesia. Although there have been studies in
adult patients that had investigated whether the degree of a patients' anxiety could affect the level of
sedation, relevant data is scarce in children. Therefore, we aimed to investigate whether the degree of
anxiety before an endoscopy in pediatric patients could affect the course and outcomes of sedation.
Methods: In this study prospective, multicenter study, we prospectively recruited patients under the
age of 18 who were scheduled to receive an esophagogastroduodenoscopy (EGD). Baseline anxiety
level was checked by the Spence Children´s Anxiety Scale (SCAS). We investigated the type and
dose of sedative drugs, degree of sedation, and complications related to sedation according to the
scale score.
Results: The total SCAS-T scores and each subscale score were significantly higher in the 6-12 year
old age group than in other age groups. Moreover, the proportion of patients with a T score of 60 or
higher in the physical injury disorder, separation anxiety, and obsessive disorder subscales were
significantly higher among the 6-12 year old age group (P=0.007, 0.003, and 0.01, respectively). T
scores were not significantly different according to gender, types and doses of sedative drugs used for
EGD. However the mean T scores of patients who showed irritability during EGD were higher than
those who did not, with significant differences in the total, obsessive disorder, and general anxiety
subscales (59.2 vs. 53.76, P=0.048; 59.93 vs. 53.30 P=0.025; 60.00 vs. 52.19, P=0.006; respectively).
Moreover, children with irritability were more likely to overuse midazolam in excess of the reference
value (P=0.034) Other complications such as desaturation, decreased blood pressure, heart rate
abnormality, snoring, and hiccup were not associated with the T scores in each subscales. Total sleep
time was not associated with any T score subscales, and the patients using only midazolam showed
significantly shorter total sleep time than those using other drugs.
Conclusion: Higher anxiety level of children reflected by SCAS-T score was significantly associated
with 6-12 years age group and irritability during EGD, regardless of other serious complications.
Children with anxiety often had difficulty in proper sedation during EGD and showed irritability in many
cases, requiring additional administration of sedative drugs. Therefore, when starting endoscopy we
recommend that an administration of a higher sedative dose or a more potent sedative drug should be
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considered in children with a high anxiety level.
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Endoscopic approach to abnormal pancreatobiliary anatomy in children with trisomy 21
Michelle M. Corrado1, Jacob A. Mark2, Robert E. Kramer2
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Objectives and Study: Trisomy 21 is a genetic disorder that may be associated with congenital
anomalies of the gastrointestinal (GI) system, including annular pancreas and duodenal atresia. Less
well-described are other anatomical anomalies of the pancreatobiliary system including abnormal
location of the major papilla. There are no studies in pediatrics that describe these specific anatomical
variations in this patient population along with their associated GI complications.
Methods: We conducted a retrospective chart review of patients with trisomy 21 who underwent
endoscopic retrograde cholangiopancreatography (ERCP) at Children's Hospital Colorado from 20062019 and were subsequently found to have pancreatobiliary anatomical anomalies. Our primary aim
was to describe symptomatic pancreatobiliary anatomic abnormalities in patients with trisomy 21 which
may be associated with other GI complications.
Results: Out of 427 patients undergoing ERCP during this period, 12 patients had trisomy 21 (3%).
Eight of the 12 patients had both trisomy 21 and an identified pancreatobiliary anomaly (67%) and
were included in our final analysis (3 male, 5 female). In this cohort, 4 patients had a history of
duodenal atresia (50%) and of those, the major papilla was located either just proximal to the
duodenal anastomosis (n=1), just distal to the anastomosis (n=1), or along the wall of the closed
duodenal atresia (n=1). Of the patients without duodenal atresia (n=4), the major papilla was located
in the gastric antrum (n=1) or the apex of the duodenal bulb (n=1). The other two patients had
expected location of the papilla, but one had a long common channel.
Cholelithiasis was present in 7 patients (88%) and choledocholithiasis was present in 4 patients (50%).
One patient (13%) underwent a pancreatoduodenectomy for chronic pancreatitis. Indications for ERCP
included choledocholithiasis (n=4), concern for gallstone pancreatitis (n=3), and right upper quadrant
pain with evidence of ductal obstruction (n=1). Five patients required repeat ERCP (63%).
Conclusion: Our study describes pancreatobiliary abnormalities in children with trisomy 21 both with
and without duodenal atresia. Endoscopists should be aware of the potential for abnormal anatomic
anomalies that may make identification and cannulation of the papilla more challenging in these
patients. Larger studies are needed to fully describe these abnormalities in patients with trisomy 21.
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Prevalence of gastritis in children with coeliac disease and duodenitis
Marco Deganello Saccomani1, Valentina Bortolotti1, Martina Chiara Di Lorenzo1, Silvia Bolzonella1,
Federica Caruso1, Giorgio Piacentini1, Claudia Banzato1
1Woman's

& Child's University Hospital of Verona, Department of Paediatrics, Verona, Italy

Objectives and Study: Coeliac disease and duodenitis are caused by inflammation of the duodenum.
Some studies suggest that this inflammatory process may also be present at the same time in the
stomach. The aim of this study is to assess the prevalence of gastritis in children diagnosed with
coeliac disease or duodenitis that underwent an upper gastrointestinal endoscopy in our Paediatric
Tertiary Care Centre.
Methods: We retrospectively reviewed data from all children (0-18 years) who underwent an upper
gastrointestinal endoscopy with gastric and duodenal biopsies at “Woman´s & Child´s University
Hospital” of Verona, Italy, between May 2017 and May 2019.
Results: Of 252 children who underwent an upper endoscopy, 229 (mean age 9,6 years, 122 males)
had gastric and duodenal biopsies taken. Thirty-five (15%) patients were diagnosed with coeliac
disease. One hundred and ten (48%) had a histological report of duodenitis and 7 of them had
Crohn´s disease. Gastritis was diagnosed histologically in 142 (62%) subjects and in 10 of them
Helicobacter pylori (HP) was detected. Forty-one (29%) patients with gastritis were on proton pump
inhibitor therapy. A histologic inflammation of the stomach was described in 77% (27/35) of coeliac
patients and in 74% (81/110) of subjects with duodenitis. On the other hand, gastritis was reported
only in 46% of children with normal duodenal biopsies.
Conclusion: Our data showed that gastritis is common in children with coeliac disease and duodenitis
(77% and 74% respectively). Further studies are needed to investigate the aetiology of this association
and the natural history of gastritis after resolution of duodenal inflammation.
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Quality indicators for colonoscopy in pre-schoolers may need to be different from older
children because of different disease prevalence
Looi Ee1, Geoffrey Withers1
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Objectives and Study: Quality indicators for colonoscopy in adults are well established, and mainly
target colorectal cancer screening as it is by far the most common indication. In contrast, the most
common indication for colonoscopy in children is for diagnosis or review of inflammatory bowel
disease (IBD). High rate of ileal intubation has been proposed as a more meaningful quality indicator
in paediatric colonoscopy. Whether this also applies to very young children is unclear since there is
very limited information on colonoscopy in this age group. IBD is less likely in the very young, and they
would potentially, by virtue of their small size, have a greater risk of adverse events if ileal intubation is
mandated. Our study aims therefore were to assess the indications for colonoscopy in pre-school
children aged < 6years, and whether high rates of caecal and ileal intubation are achievable.
Methods: Retrospective review of all colonoscopy procedures performed in a tertiary paediatric
hospital between Dec 1, 2014 until Nov 30, 2018 was undertaken. Only children aged < 6 years,
designated pre-schoolers, were included in this review. Demographic factors, indication for
colonoscopy, extent of colonoscopy, and histologic findings were noted. Caecal and ileal intubation
were noted and compared to the whole cohort. Colonoscopy was considered incomplete if caecal
intubation was not achieved.
Results: 1085 total colonoscopies were performed at our centre during the four-year study period,
with median age 12.22 (range 0.33-19.48) years. Of these, 13% (143/1085) were performed in
children aged < 6years; median age 4.07 (range 0.33-5.95) years, and weight 15.75 (range 6.2-24.4)
kg. Most common indications for colonoscopy in pre-school children were rectal bleeding 36%
(52/143), potential or follow up IBD 21% (30/143), iron deficiency anemia 13% (19/143), diarrhea 8%
(11/143) and pain 7% (10/143). 1 patient had colonoscopy to perform faecal microbial transplant.
Incomplete colonoscopy was more likely in pre-schoolers, 8% (12/143) compared to the whole cohort
4% (39/1085, p= 0.013). Ileal intubation rate (IIR) and caecal intubation rate (CIR) were also lower in
pre-schoolers compared to whole cohort, 76% vs 88% (p=0.001) and 92% vs 96% (P=0.013)
respectively. Positive findings were found in 31% (44/143), of which juvenile polyps 43% (19/44) was
most common, followed closely by IBD 41% (18/44). Other findings include perianal disease (n=2),
eosinophilia (n=2), lymphocytic colitis (n=2) and 1 with vascular ectasia.
Conclusion: Rectal bleeding is the most common indication for colonoscopy in pre-school children
with juvenile polyps the most common positive finding. High rates of CIR and IIR are achievable in
preschool children, albeit at slightly lower rate than in older children, but may not be as essential since
IBD is less common in this age group.
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Development and implementation of paediatric colonoscopy re-certification in Australia
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Objectives and Study: Re-certification of endoscopy practice remains a controversial topic despite it
being a tool to ensure ongoing technical proficiency. In Australia, as part of the national bowel cancer
screening program, colonoscopy re-certification is now mandatory in adult gastroenterology. Criteria
for re-certification in adults however are not applicable to paediatric patients because of different
disease prevalence and indications. Additionally, fewer colonoscopies are performed in children, so
procedure numbers are much lower. Our aims were therefore to investigate and develop achievable
criteria for re-certification in paediatric colonoscopy in Australia
Methods: An email was sent to a representative of all tertiary paediatric hospitals performing
paediatric colonoscopy. Required information included number of procedures, number of endoscopists
including trainees, caecal and ileal intubation rates. The number of colonoscopies performed each
year was then divided by the number of endoscopists including trainees to determine mean annual
individual procedure numbers. An online survey was then conducted as to which metrics including
procedure numbers, caecal intubation rate (CIR) and ileal intubation rate (IIR) were acceptable.
Multiple requests were posted on the Australian paediatric bulletin board to strongly encourage
everyone to complete the survey. The survey findings were then then widely circulated among
paediatric gastroenterologists electronically, but also discussed at the annual meeting. These criteria
were then subjected to a vote and the guidelines set. Review of participation in re-certification was
conducted 2 years after implementation.
Results: Responses were received from 6/7 paediatric hospitals in Australia. Mean annual number of
colonoscopies ranged from 20-42 per endoscopist, varying between states and hospitals. There was
an estimated 62% response (31/50 paediatric gastroenterologists) to the online survey. There was
however significant variation between individual endoscopists. 87% agreed that quality metrics are
important for patient safety and outcomes. Ileal intubation was thought to be a more suitable measure
in paediatrics than caecal intubation. 89% of survey responders recommended IIR of ≥ 70%, although
80% was the most frequent rate nominated (43% of responders). 70% of responders recommended
90% CIR, which is the current requirement for initial certification of colonoscopy training. There was an
even split of procedure numbers between 60, and < 50 over 3 years (28% each) although 28%
thought it should be ≥100 colonoscopies over 3 years.
These metrics were then subjected to a vote at the annual meeting and the indicators agreed upon
were 50 colonoscopies over 3 years, 90% CIR, and 80% IIR with and a plan to review these after 1- 3
years. These paediatric re-certification criteria were then added to the national colonoscopy recertification recommendations in September 2017. Review of participation at the end of December
2019 found almost half 49% (25/51) of paediatric colonoscopists in Australia were re-certified despite it
being optional.
Conclusion: Paediatric colonoscopy re-certification is achievable, but not equivalent to adult recertification, and requires collective buy in from paediatric gastroenterologists.
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improvement initiative
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Objectives and Study: Life-threatening upper gastrointestinal bleeding (UGIB) may require urgent
endoscopic intervention. Because of its infrequency in the paediatric population, paediatric endoscopy
teams may be unprepared for such cases compared to our adult colleagues. Transfer to the
endoscopy suite may not be safely feasible making bedside endoscopy necessary. We implemented
quality improvement initiatives at our institution to reduce mobile endoscopy set-up time and improve
physician comfort and maintenance of endoscopy skills in managing UGIB.
Methods: Using Plan-Do-Study-Act (PDSA) cycles, we evaluated various changes implemented to
improve our section's management of bedside endoscopies. The primary goal of endoscopy setup
time was tracked in both mock and real cases. The secondary goal of equipment availability was
tracked using weekly verification. Pre- and post-education session quizzes were scored to evaluate
physician knowledge and comfort of UGIB.
Results: Since implementation, we have improved our bedside endoscopy setup time to an average
of 30 minutes. Physician knowledge and comfort have improved since providing educations session
and hands-on simulations.
Conclusion: In our study, we were able to successfully improve our mobile endoscopy setup time.
This was achieved using a multidisciplinary approach by having nursing availability and maintaining an
easily accessible endoscopy cart that stocked with the necessary instrumentation, which was verified
on a regular basis. Integrating mock cases and education sessions can help improve overall comfort
and knowledge as a part of continuing medical education for gastroenterologists.
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Endoscopic secondary prophylaxis in children with EHPVO, in a country where MesoRex
bypass is not widely available
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Variceal bleeding is the main cause of morbidity and mortality in children with extrahepatic portal vein
obstruction (EHPVO). MesoRex bypass can prevent complications from EHPVO like rebleeding;
unfortunately, it is not widely available, especially in developing countries, and endoscopic therapies
are applied as secondary rebleeding prophylaxis. There are no pediatric data, in Mexico, that indicate
the efficacy of endoscopic therapies in preventing rebleeding, estimating oesophagal and gastric
variceal recurrence, and presence of portal hypertensive gastropathy.
Objectives and Study: This study aimed to describe the results of endoscopic secondary prophylaxis,
used to prevent upper gastrointestinal bleeding (UGIB) in children with EHPVO.
Methods: This retrospective cohort study followed 38 patients younger than 18 years who received
endoscopic secondary prophylaxis between January 2010 and December 2019, at Mexico´s National
Institute of Pediatrics. Patients were classified in different groups depending on the endoscopic
therapy applied: Band ligation (Group A), Tissue Adhesive Injection (Group B) or combined
endoscopic therapy with Tissue Adhesive Injection (TAI) and Band Ligation (Group C); propranolol
was used in all patients. The eradication rate, number of endoscopic sessions required for variceal
eradication, rebleeding rate, rate of varix recurrence, the evolution of portal hypertensive gastropathy
and presence of gastric varices were evaluated.
Results: Endoscopic prophylaxis was performed in 38 patients, 68% were male with a median age of
51 months. Oesophagal varices were present in all patients, and 58% also had Gastroesophageal
varices. Rebleeding occurred in 21% overall, 17% of group A, 19% of group B and 34% of Group C
with a median time of 27, 7 and 31 months, respectively. Eradication was achieved in 59%, and 50%
in Group A and C, with a median of 2 and 3 sessions required for variceal eradication. Varices
recurred in 41% in Group A and 67% in Group C, after previous eradication, with a median time of 18
and 15 months, respectively. Portal gastropathy developed or worsed in 76% of Group A, 67% of
Group B and 67% of Group C. Gastric varices were present at the end of endoscopic prophylaxis in
41% for group A, 33% for Group B and 50% for group C, with an overall of 42%. No deaths related to
the endoscopic procedure or within the first 6 weeks of it.
Conclusion: Endoscopic therapies play an important role in secondary prophylaxis of variceal
bleeding, however long term outcomes, in terms of rebleeding, recurrence, and presence of portal
hypertensive gastropathy and gastric varices, are not favourable. It is important to identify risk factors
associated with the patient, to endoscopic therapies than can impact on these outcomes; as well as
early surgical portosystemic shunts.
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A

B

C

Variables

Band Ligation
(n=29)

TAI (n=3)

TAI + Band Ligation
Overall (n=38)
(n=6)

Rebleeding, n (%)
Time, Median
(IQR), months

5 (17) 27 (8.5-33)

1 (19) 1 (3)

2 (34) 31 (8-53)

8 (21) 18 (8-35)

Esophageal
Eradication, n (%)
Sessions, Median
(IQR)

17 (59) 2 (2-2.5)

0 (0) n/a

3 (50) 3 (2-3)*

20 (53) 3 (2-3)*

Recurrence, n (%)
Time, Median
(IQR), months

7 (41) 18 (14-46)

n/a n/a

2 (67) 15 (8-15)*

9 (45) 18 (10-35)

Portal Hypertensive
Gastropathy, n (%)
22 (76) 5 (17) 2 (7)
Worsed Same
Improved

2 (67) 1 (33) 0 (0)

4 (67) 1 (17) 1 (16)

28 (74) 7 (18) 3 (8)

Gastric Varices,
Erradication, n (%)
Worsed, n (%)

5 (38) 12 (41)

1 (33) 1 (33)

4 (66) 3 (50)

10 (45) 16 (42)

TAI: Tissue
Adhesive Injection

IQR: Interquartile
range (25-75)

*: IQR (25-50)

n/a: does not apply
because patients
did not achieve
eradication.

[Table 1. Description of endoscopic secondary prophylaxis and comparison between groups.]
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Haemostatic powder in the endoscopic management of acute nonvariceal upper
gastrointestinal bleeding in children: A single centre experience in Singapore
Christopher Wen Wei Ho1, Lynette Suk Hui Goh1, Lay Queen Ng1, Veena Logarajah1, Fang Kuan
Chiou1
1KK

Women's and Children's Hospital/SInghealth, Paediatrics, Singapore, Singapore

Objectives and Study: Haemostatic spray (Hemospray, Cook Medical) is a powder agent for
endoscopic haemostasis in patients with acute upper gastrointestinal bleeding (AUGIB). It has the
advantage of ease of use. Monotherapy with haemostatic spray has been shown to be effective in the
management of AUGIB in children. Our aim was to describe our experience with the use of
Hemospray in the management of AUGIB.
Methods: Data on patients receiving Hemospray for endoscopic haemostasis from Jan 2017 to Nov
2019 at our centre were analyzed retrospectively. Information was obtained on demographics, clinical
presentation and comorbidities. Outcomes were successful initial haemostasis and rates of rebleeding.
Results: A total of 16 applications of Haemospray occurred in 14 patients (8 boys, median age 8.4
years, range: 7 months to 16 years). Eight cases had no past medical history, others had significant
past medical history and systemic involvement including GI disorder (1), metabolic disorder (1),
neurological (2), and haematological diseases (2). Thirteen of 14 patients presented with
hematemesis, 1 patient had presence of melaena only. Four patients had tachycardia and 3 patients
had hypotension on presentation. Mean haemoglobin at presentation was 10.6 ± 1.9 g/DL and 4
patients had a haemoglobin drop of more than 2 g/DL. Five of 14 (35.7%) patients received fluid bolus
for resuscitation and 10 (71.4%) patients had need for blood product transfusion. All patients received
intravenous proton pump inhibitor and enteral sucralfate before endoscopy. GI bleeding pathologies
were erosive pangastritis (4), gastric ulcer (3), duodenal ulcer (2), eosinophilic gastritis (3)
oesophageal ulcer (1) and Henoch-Schonlein purpura (1). Hemospray was used in 11/16 (68.8%)
applications as monotherapy. Other treatments employed were endoclip application and adrenaline
injection. 100% initial haemostasis was achieved with 2 of 14 (14.3%) patients who experienced rebleeding. Both patients with rebleeding had gastric ulcers, one with fungal gastropathy and underlying
acute lymphoblastic leukaemia, the other with underlying cerebral palsy and epilepsy. All patients
tolerated haemostatic spray applications with no adverse events. There were no mortalities in our
series.
Conclusion: Haemostatic spray showed a high technical success rate as therapy for upper GI
bleeding, with initial haemostasis occurring in 100% of patients. Haemostatic spray could potentially
be the treatment of choice in children with AUGIB with its excellent feasibility and good safety profile.
Age median (range) ( years)

8.4 (7 months to 16.0)

Sex

8/14 Male(57.1%)

Ethnicity: Chinese

8/14 (57.1%)

Significant pre-existing condition

6/14 (42.9%)

Presence of hematemesis

13/14 (92.9%)

Presence of malaena

3/14 (21.4%)

Haemodynamic instability (tachycardia or hypotension)

7/14 (50%)

Haemoglobin drop of >2g/DL

4/14 (28.6%)

Initial haemostasis

14/14 (100%)

Re-bleeding rate

2/14 (14.3%)

[Patient Demographics and Results]
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Esophagogastroduodenoscopy in children with chronic abdominal pain
Victoria Hurduc1, Luiza Bordei2, Andreea Lupu2, Andrei Zamfirescu3, Andreea Manda4
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Maria, Pediatric Gastroenterology, Bucharest, Romania
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3Victor Gomoiu Clinical Hospital, Pediatrics, Bucharest, Romania
4Sanador, Pediatrics, Bucharest, Romania
2Victor

Introduction and aim: Esophagogastroduodenoscopy (EGD) is the preferred method for the
evaluation of abdominal pain suggestive for an organic etiology. The role of Helicobacter pylori (H
pylori) infection in chronic abdominal pain of unclear etiology in children, remains a controversial issue.
The aim of this study was to assessed the accuracy of EGD in the evaluation of childrens with chronic
abdominal pain, in relation to H pylori infection.
Patiens and methods: We conducted a prospective study of 285 symptomatic children (age range 118 years, 155 girls) with chronic abdominal pain suggestive for an organic disease, admitted in our
digestive endoscopy unit for EGD, over the past year (November 2018-2019). Socioeconomic status,
medical and clinical data were analysed. A positive H pylori status was defined by at least two
standard invasive differents tests. Reflux oesophagitis (RE) was graded according to Hetzel-Dent
classification, where the grade 2 was considered as erosive oesophagitis. Chi-squared test was used
for statistical analysis.
Results and discussions: Active H pylori infection was documented in 193/285 studied children
(67,71%). The infected symptomatic children compared with uninfected ones (193 versus 92;
respectively 67,71% versus 32,28%) originate from families with low socioeconomic status (p< 0,005).
Endoscopic nodular gastritis was identified in most of the cases (166 of 285 patients, 58,24%)
predominantly in children with active H pylori infection (127 /193 cases; 65,80%; p= 0,00029). RE was
highlighted in 148 of 285 studied children (51,92%) of which 114 children had documented infection
with H pylori (114/193 infected children; 59,06%; p=0,0007).
No case of peptic ulcer disease was revealed, but only 17 cases of erosive gastritis or duodenitis were
identified of the 285 studied children (5,96%), all being associated with active H pylori infection.
The symptom characteristics cannot diferentiate symptomatic infected children from uninfected
children.
All studied children had chronic abdominal pain with higher duration of painful symptomatology in the
case of infected versus non-infected patients (11,9 months versus 7,8 months; p< 0,005).
H pylori infected children experienced more epigastric pain associated with nocturnal and fasting or
postprandrial abdominal pain, unexplained nausea/or vomiting, anorexia with/without weight loss.
Conclusions: This endoscopic series revealed that the recent decline of H pylori infection observed in
developed countries is not evident in our symptomatic children, which suggests that H pylori infection
prevalence has lately maintained a high rate in our geographic area (67,71%).
The antral predominant gastritis (type B) revealed predominantly in children with active H pylori
infection (127 of 193 cases; respectively 65,80%, p< 0,005), was the most typical endoscopic sign
associated with more severe gastritis.
Unlike other studies, our research showed that H pylori infection was positively associated with RE
(114 of 193 infected H pylori patients, respectively 59,06%, p< 0,005). We argue that in children with
chronic abdominal pain suggestive for an organic etiology, coming from a geographic region with a
high prevalence of H pylori infection, an individualized clinical approach is required, for the choice of
better therapeutic strategy.
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Kaposi sarcoma of the gastrointestinal tract in an adolescent with AIDS
Wesley Judy1, Elliot Griffith1, Pablo Palomo2, Jolanda Denham2, Dorothea Douglas3, Lei Shao4,
Adriana Cadilla5, Margaret Donnelly5, James Franciosi2
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Objectives and Study: Kaposi sarcoma (KS) of the gastrointestinal tract in a patient with acquired
immunodeficiency syndrome (AIDS) has not been reported in an adolescent outside of Africa. We
present an adolescent with AIDS, cutaneous KS, pulmonary KS, and gastrointestinal KS (GI-KS)
lesions.
Methods: A novel case report with medical record, endoscopic and histologic review.
Results: A 16-year-old male with a past medical history of asthma, HIV-AIDS and cutaneous KS
presented to the ED with respiratory distress, abdominal pain, and hematochezia. In the ED, the
physical exam was significant for multiple violaceous plaques on face, chest, back, arms, groin, legs,
and right foot; diffuse posterior wheeze bilaterally and dyspnoea; and soft, non-tender, and nondistended abdomen. Laboratory studies were significant for haemoglobin of 5.3 g/dL, platelet count of
24 k/uL, HIV RNA viral load < 20 copies/mL and CD4 count of 85. He was transferred to PICU as he
rapidly decompensated into respiratory failure.
Over the next four days, he stabilised and further evaluation of his gastrointestinal symptoms ensued.
The patient reported a month history of dysphagia, many months of worsening watery-diarrhoea, and
generalised abdominal pain. Over the previous month, the patient developed hematochezia, which
lessened and transitioned to a predominantly mucus discharge the week before admission. Abdominal
CT was significant for an ill-defined, slightly thick-walled appearance of the cecum and terminal ileum.
The concern of visceral KS manifestations prompted an upper and lower GI endoscopy.
The upper endoscopy revealed a grossly normal oesophagus and duodenum with areas of mild
erythema. In contrast, the entire gastric mucosa was covered with superficial maculopapular lesions
and multiple polypoid masses - the largest mass in the gastric fundus (figure 1). The lower endoscopy
revealed a grossly normal terminal ileum, ascending, transverse, and descending colon. In contrast,
the cecum, sigmoid, and rectum were significant for a friable mucosa and multiple superficial
maculopapular lesions.
In the stomach, cecum, sigmoid, and rectum, the histologic examination revealed findings consistent
with GI-KS - confirmed with an HHV-8 immunostain. He continued on ART and was started on
liposomal doxorubicin every 14 days. However, he died eight months later due to disease progression.
Conclusion: In AIDS-KS patients, the GI tract is the most common site for extra-cutaneous KS
lesions with an incidence greater than 50%. These lesions manifest in the upper tract at 12-24%, the
lower tract at 8-12%, and both upper and lower tracts at 15-20%. The predominant GI signs and
symptoms are abdominal pain, diarrhoea, nausea, and iron-deficiency anaemia. Less commonly seen
are hemorrhage, perforation, and obstruction. However, only 20% of patients with GI-KS exhibit GI
signs and symptoms. Most often extra-cutaneous GI-KS spread is unrecognised, and this insidious
manifestation has significant implications on five-year survival rates. In immunocompromised patients
with cutaneous KS, these multiple factors demonstrate the importance of early endoscopic screening
as prompt detection and treatment can improve morbidity and mortality.
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Gastrointestinal foreign body in Korean children: a nationwide study
Tae Hyeong Kim1, Jin Soo Moon2, Jae Sung Ko2, Byung Ho Choe3, Ben Kang3, Jae Young Choe4,
Hyo-Jeong Jang5, Kun Song Lee6, Hae Jeong Lee7, Yoo Min Lee8, Myung Jin Kim9, Jung Min Yoon10,
Dae Yong Yi11, Kyung Rye Moon12, Kyung Mo Kim13, Seok-Hee Oh13, Hann Tchah14, Eell Ryoo14
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11Chungang University College of Medicine, Pediatrics, Seoul, Korea, Republic of
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13University of Ulsan College of Medicine, Pediatrics, Seoul, Korea, Republic of
14Gachon University Gil Medical Center, Pediatrics, Incheon, Korea, Republic of
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Objectives and Study: Many children suffer from ingestion of foreign body (FB) and sometimes
require an emergency endoscopy or surgery. Up to now, few domestic data study on FB ingestion in
children by pediatric gastroenterologists has been reported. This study aims to investigate the clinical
characteristics and outcomes of FB ingestion in children and clarify proper tools for evaluating FB
patients.
Methods: Total of 472 children (260 girls and 212 boys) with FB ingestion who visited Department of
Pediatrics at eight medical centers between January 2018 and December 2018 were reviewed. Our
study included age, gender, time of accident, time to visit, route of arrival, presenting symptoms, type
and size of FB, and diagnostic and therapeutic modalities with FB removal. We included only in case
of ingestion into GI tract judged by a pediatric GI specialist.
Results: The median age of diagnosis was 2.8 years (0.3-18.3 years). Most common place of FB
ingestion was their home (89%). Coin (21.2%) was the most common identified gastrointestinal FB.
Magnet (14.4%) and disc battery (10.2%) were also significant. The locations of impacted FB were the
esophagus (17%), stomach (53%), small and large intestine (24%), respectively. Endoscopic and
surgical removal were conducted in 29.2%. Among them, toddler age (aged 1-3 years) was identified
most frequently in 39.2%. Nine children underwent operations due to failure to endoscopic FB removal
and prevention of complications. Severe complications related FB ingestion were identified such as
gastric or esophageal ulceration in 4 children, gastric laceration in 2, small bowel (SB) or esophageal
perforation in 2, and SB bowel obstruction in 1, respectively.
Conclusion: FB were very diverse with age, and mostly preventable in Korean children. Endoscopic
evaluation is essential for investigating complications especially unwitnessed event, even in rare
emergencies. In addition, more meticulous protocols about pediatric FB would be urgently needed.
Disclosure of Interest: This study was supported by the KSPGHN fund.
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Inflammatory cloacogenic polyps in children: diagnostic yield of retroflection during
colonoscopy
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Objectives and Study: Inflammatory cloacogenic polyps (ICPs) are rare inflammatory lesions
occurring around the anal transitional zone and most cases were reported in the adult population with
only a few pediatric cases worldwide. Therefore, the aim of this study was to evaluate the usefulness
of the retroflection of colonoscopy in detecting ICPs in children.
Methods: A total 1,053 colonoscopy performed in 642 children between Aug 2012 and July 2020 were
recruited to detect ICPs. Retrospective review of the results of laboratory tests and colonoscopic- and
histopathologic findings was done in all subjects. ICP was detected by retroflection technique during
colonoscopy and was diagnosed based on histologic finding of the polyp.
Results: Finally, 6 of 642 (0.93%) children (3 girls, 3 boys & median age 8.0 yr, range: 3.2-14.7 yrs)
were diagnosed with ICP by retroflection during colonoscopy. All 6 children diagnosed as ICP
manifested with hematochezia. Two of 6 children had iron deficiency anemia (Hemoglobin median
12.8 g/dL, range 11.9-15.2 g/dL) according to age reference. Only one child had constipation and
nobody had prolapsed polyp or palpable mass on digital rectal examination. During long-term followup, there was no recurrence of ICP.
Conclusion: Since ICPs are located at the anorectal junction, it can be overlooked during
colonoscopy leading to misdiagnosis. Therefore, retroflection view of colonoscopy may be helpful in
detecting the presence of ICP in pediatric patients manifesting with hematochezia.

[A,B Retroflection view during colonoscopy; C,D pathology of Inflammatory cloacogenic polyp ]
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Peroral endoscopic myotomy in a 7-year-old girl with achalasia : A case report
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Objectives and Study: Achalasia is a rare esophageal motility disorder in children characterized by
absence of peristalsis and lack of lower esophageal sphincter relaxation. Peroral endoscopic myotomy
(POEM) is a minimally invasive novel treatment technique for achalasia and is being used effectively
in adult patients, but not common in children. The objective of this clinical case report is to introduce
successful case of the youngest children in Korea and to highlight the usefulness of POEM in children.
Methods: A 7-year-old girl with a history of having undergone endoscopic pneumatic dilatation after
being diagnosed with achalasia two years ago visited the hospital. She demonstrated dysphagia, post
prandial vomiting, regurgitation, retrosternal pain, and growth impairment. Esophagography showed
delayed passage of contrast agent and bird-beak appearance of the gastro-esophageal (GE) junction,
and upper gastrointestinal endoscopy revealed retained food with constriction of GE junction. The
patient underwent POEM under general anesthesia and the entire procedure required 35 minutes to
complete.
Results: There were no postoperative complications. Diet was started in stages from the 6th day of
the procedure, and she discharged without symptoms even after a solid diet. Follow-up after 6 months,
the patient was free from symptoms and showed improvement in growth.
Conclusion: Although POEM is not familiar in children, it can be sufficiently effective, safe and
durable treatment for achalasia in children.
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center over 17 years
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Objectives and Study: Gastrointestinal polyps in children can be classified into single or multiple
polyps or polyposis syndromes. Whereas single juvenile polyps need no further surveillance polyposis
syndromes may be life threatening. We aimed to analyze the prevalence and outcome of
gastrointestinal polyps in our patients.
Methods: We retrospectively analyzed all proven cases of gastrointestinal polyps, including number,
location, histology and outcome, found during endoscopies in our center over the last 17 years (20032020). Polyps were classified as single, multiple (2-4 polyps) or polyposis syndrome (≥5 polyps) and
according their histology.
Results: In total, we found polyps in 105 (42% female) children during endoscopy of the upper
(n=5633) or lower (n=1776) gastrointestinal tract, most frequently in the colon. We detected one or
more polyps in 6 % of all colonoscopies we performed during this time period.
The most frequent polyps were singular juvenile polyps (n= 34, 36 % female, mean 5.7 years, median
5 years, range 1-16 years). In 29/34 (85%) of the patients the juvenile polyps were located in the
sigmoid or rectum. In 3 adolescents we found 5 or more juvenile polyps and diagnosed a juvenile
polyposis syndrome.
We detected hyperplastic polyps in 14, granulation tissue polyps in 8, adenomatous polyps in 4 and
inflammatory polyps in 2 children and adolescents. In 6 patients with inflammatory bowel disease
(Crohn´s disease n = 4, ulcerative colitis n = 2) we found polyps of different histology in the colon
(hyperplastic, inflammatory, adenomatous, granulation tissue).
Two girls (age 6 and 9 years, when diagnosis was made) with Peutz-Jeghers syndrome (PJS) had to
undergo regular endoscopies to remove as many polyps as possible. One of the girls with PJS needed
emergency surgery because a large polyp in the small intestine had caused an ileus.
34 patients (35% female) from 24 families with a positive family history for familial adenomatous
polyposis (FAP) and a proven mutation (if known in the family) underwent a colonoscopy (usually from
the age of 10) annually. Mutations in the APC gene were identified in 19/24 (79 %) of the families. In
most of the FAP patients we found also gastric polyps, mosten often fundic gland polyps. Only in two
siblings with familial FAP, a 16-year-old boy and his 14-year-old sister, a colectomy was necessary
before their 18th birthday. In the boy the colonoscopy showed very large and suspicious polyps with
histologically high grade dysplasia (Vienna classification category 4). A metastatic adenocarcinoma
was found in the boy requiring subsequent chemotherapy. Now, ten years later, the boy is without
tumor recurrence. Although the father and three other generations were also affected, no germ line
mutation was known in the family at this time.
Conclusion: Polyps in the gastrointestinal tract are a common finding in pediatric gastroenterology.
Singular juvenile polyps are the most common polyps in childhood. In PJS need for surgery should be
minimized by endoscopic removal of polyps. In FAP development of colon cancer before the age of 18
is rare but must not be overlooked. A multidisciplinary approach is mandatory to manage polyposis
syndromes in childhood.
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Early versus next-day feeding in pediatric patients submitted to percutaneous endoscopic
gastrostomy: comparison of two protocols of an institution of reference
Gabriela Alcoforado de Abreu1, Camila Marques de Valois Lanzarin1, Camila Da Rosa Witeck1,2,
Tatiana Da Silva Oliveira Mariano1
1Federal

2Hospital

University of Santa Catarina, Pediatric, Florianópolis, Brazil
Infantil Joana de Gusmão, Gastroenterology, Florianópolis, Brazil

Objectives: Establish patient's profile undergoing to Percutaneous Endoscopic Gastrostomy (PEG)
and to compare feeding protocols after the procedure in paediatric patients, to analyse early and late
feeding, regarding complications and the hospitalisation time.
Methods: A cross-sectional observational study was designed to evaluate PEG placement in children
through secondary data collection in a reference hospital, comparing the late feeding mode (24 hours
after procedure) and early feeding (six to eight hours). Data were collected through a pre-established
protocol. The patient profile was analysed and the groups were compared regarding the presence of
early and late, minor and major complications and hospitalisation time.
Results: Of the 43 patients, 20 received late feeding and 23 the early feeding, chronic
encephalopathy (50.00% and 47.82%, respectively) was the main pathology. The most frequents
indications were malnutrition (50.00% and 30.43%) and dysphagia (40.00% and 39.13%). There was
no statistical difference between the groups regarding the presence of complications. As far as length
of hospital stay, the early feeding group presented a median of two days, while the late feeding group
3.5 days, but without statistical difference.
Conclusion: There is a similar distribution of sex, the most common underlying pathology is chronic
encephalopathy and the main indications are malnutrition and dysphagia. The patients submitted to
the early feeding protocol did not present more complications, and had shorter hospitalisation time
when compared to the late feeding group, but without statistical significance. It is suggested that early
feeding is safe and may imply a reduction in hospital expenses.
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Objectives and study: The objectives were to evaluate the clinical and epidemiological
characteristics of pediatric patients undergoing percutaneous endoscopic gastrostomy (PEG), focusing
on the occurrence of complications associated with the procedure.
Methods: This retrospective study enrolled patients under 18 years who had a gastrostomy tube
placed at our institution between 2003 and 2018. The aim is to evaluate outcomes after gastrostomy
placement, focusing on surgical complications (early and late), minor or major complications. The
nutritional assessment was performed by weight-for-age z escore, weight-for-height z escore and body
mass index (BMI) z escore six months after the procedure.Study was approved by Research Ethics
Committee of Federal University of Santa Catarina.
Results: Between 2003 and 2018 167 gastrostomies were placed in our Institution. One hundred and
sixty seven patients were analyzed, with gender equality and the median age at the time of
gastrostomy was 31 months. The most frequent indication was dysphagia secondary to nonprogressive chronic encephalopathy (53%), followed by high energy demand (45.78%). Severe
dysphagia was diagnosed in 68.52%. Nutritional support through nasoenteral feeding tube prior to the
procedure was present in 77.84% of patients, mean time of 4,3 months. Most patients had no
complications (54.82%). There were no endoscopic complications. One intraoperative complication
occurred - jejunal perforation corrected by immediate surgical treatment. Minor postoperative
complications occurred in 39.1%, the most prevalent was peristomal wound infection (13.86%),
followed by vomiting (12%). In this study, seven patients had major postoperative complications bleeding, peritonitis, pneumoperitoneum, and gastric fistula. There were no deaths related to the
procedure. Oral feeding was maintained in 53.16% of the patients.
Malnutricion was presented in 33,34% of the cases previous procedure. After six months, there was a
reduction in malnourished patients (25.98%) as in nutritional risk, and an increase in eutrophic patients
(24% to 40.74%).
Conclusion: Percutaneous endoscopic gastrostomy in children is a safe enteral access, major
complications are rare. PEG enables nutritional recovery, and most patients who experienced minor
complications were related to ostomy care.
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deficiency: case report
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Objectives and Study: Lysosomal acid lipase deficiency is a rare and underdiagnosed autosomal
recessive disease. The objective was describing a case of a patient with abdominal pain, elevate
transaminases and low HDL with xanthomas at endoscopy.
Methods: Medical record review.
Results: Male patient, 13 years old, previous diagnosis of Gilbert´s syndrome and
hypercholesterolemia, referred for evaluation due to changes in liver enzymes and severe abdominal
pain, which hindered daily activities, associated with weight loss. Physical examination without
visceromegalies and xanthomas. Digestive endoscopy was performed, which demonstrated the
presence of yellowish infiltrate in the duodenum and endoscopic enanthematous gastritis. The
histopathological study of the duodenum showed the presence of foamy macrophages containing
brownish pigment, with slightly positive PAS staining and negative tissue iron testing. Treatment with a
proton pump inhibitor and endoscopy and biopsies were repeated again. New biopsy demonstrating
preserved villous architecture, with numerous xanthomized histiocytes in its own lamina. In view of the
elevation of liver enzymes, hypercholesterolemia with HDL < 50mg / dl and characteristics of the
duodenal biopsy, the diagnosis of lysosomal acid lipase deficiency was suggested. Liver biopsy and
measurement of lysosomal acid lipase were performed. The biopsy revealed liver parenchyma with
discrete microvesicular steatosis, infiltration of xanthomized histiocytes in the portal space and portal
fibrosis with thin septa. The dosage of lysosomal acid lipase was 3 pmole/hr/spt (reference 55- 850),
confirming the diagnosis. A mutation search was performed, which revealed c.894G> A and c.652
alleles, two pathogenic variants.
Conclusion: Endoscopic findings, such as duodenal xanthomas and the presence of xanthomized
histiocytes on biopsy, can assist in the diagnosis of lysosomal acid lipase deficiency. Diagnostic
suspicion in patients with common complaints, such as abdominal pain, but with other suggestive
manifestations, allows early treatment, changing the patient´s prognosis.
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[Endoscopic view of xanthomas in the second duodenum. ]
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Objectives and Study: Achalasia is a primary oesophageal motor disorder of unknown aetiology. An
incidence of 0.18/100,000 individuals extrapolates to 23 new presentations per year in the United
Kingdom (UK). An ESPGHAN survey revealed that 76% present to gastroenterology services.
Management expertise is shared between paediatric gastroenterologists and paediatric surgeons.
Recent evidence has shown that serial pneumatic balloon dilatations (PD) are equally effective
compared to Laparoscopic Heller´s myotomy with Dor fundoplication (HM) for type 1 and type 2
Achalasia. Peroral Oesophageal Myotomy(POEM) is most effective in Type 3 and resistant Achalasia
but is not widely available. This is reflected in American College of Gastroenterology and European
Society of Gastrointestinal Endoscopy guidelines. However, few UK paediatric gastroenterology,
hepatology and nutrition (PGHAN) centres offer pneumatic balloon dilatations and hence patients may
have limited options.
The Bristol PGHAN service has offered Pneumatic balloon dilatation as an option from 2010. Over
time, practice has evolved from ad hoc dilatations to serial dilatations with a management algorithm.
Families frequently choose PD as it offers advantage of being less invasive, day case procedure.
Other advantages include no surgical scars and ability for repeat procedures recurrence of symptoms.
For the health service, PD is a more cost-effective action compared to HM.
Methods: We analysed retrospective data from all paediatric patients who underwent pneumatic
balloon dilatations from 2010 to 2020 in our centre.
Results: In a ten-year period, 37 pneumatic dilatations were performed on 13 patients (7 male, 6
female), all with endoscopic guidance only. The median age at first dilatation was 12.7 years (range
5.4-15.7). Two patients had a prior diagnosis of eosinophilic oesophagitis. One patient had been
managed as having an eating disorder before finally being diagnosed with achalasia. Two patients had
a previous Heller's myotomy and had been referred to our service following a recurrence of symptoms.
Thirteen patients had diagnostic barium swallow prior to treatment, with 10/13 showing abnormalities
(results for the remaining 3/13 were unavailable). Oesophageal manometry (changed from standard
manometry [SM] to High resolution manometry [HRM] in 2016) was performed in 7/13 patients.
Four patients were classified with type 1 achalasia, 2 patients with type 2 achalasia (HRM)and the
remainder were uncategorised (SM).
All patients had improvement in dysphagia, chest pain and regurgitation. However, 3 patients had a
partial response to PD, with 2 proceeding to modified Heller's myotomy and 1 patient having peroral
endoscopy myotomy (POEM).
Only one complication was recorded, with one patient requiring post-operative admission due to
vomiting (known episodic vomiting). There were no incidences of perforation.
Conclusion: Recommendations for the optimal management of Achalasia have changed with time.
Centres should offer equal access to PD and HM and decisions made individually, taking into account
patient preference. PD in the paediatric population is safe, even when repeated sets of dilatations are
needed. Achalasia is a rare disorder, and we advocate for centres with the requisite expertise to be
developed as supra-regional centres.
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[Figure 1: Current Algorithm for the Management of Paediatric Achalasia]
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Procedural sedation for pediatric upper endoscopy in Korea
Yoo Min Lee1, Ben Kang2, Yu Bin Kim3, Hyun Jin Kim4, Kyung Jae Lee5, Yoon Lee6, So Yoon Choi7,8,
Eun Hye Lee9, Dae Yong Yi10, Hyo-Jeong Jang11, You Jin Choi12, Suk Jin Hong13, Ju Young Kim 14,
Yunkoo Kang15, Soon Chul Kim 16,17
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Objectives and Study: Korean pediatric endoscopist selectively performs endoscopy with different
combination of sedative drugs, resulting in differences in the degrees of sedation or complications. We
aimed to evaluate the combination method of sedative drugs and find out the degrees of sedation,
occurrence of complications during pediatric sedative upper endoscopy.
Methods: From June 1, 2019 to May 31, 2020, the medical records of patients performing pediatric
esophagogastroduodenoscopy under sleep sedation at 15 general and tertiary hospitals in South
Korea were retrospectively analyzed.
The combination of drugs was divided into five groups: The group using all of the midazolam,
ketamine, and propofol, the group using both Midazolam and propofol, the group using midazolam and
ketamine, the group using propofol alone, and the group using Midazolam alone. The amounts of
drugs, the degrees of sedation, and occurrence of complications in each groups were investigated.
The degrees of sedations were evaluated on the Ramsay sedation scales from 1 to 6. Complications
such as irritability, hiccup, convulsion, desaturation, increased oxygen supply, changes of blood
pressure, bag-mask ventilation, intubation, and cardio-pulmonary resuscitation CPR that occurred
during sedations were analyzed. Factors affecting the degrees of sedations were also investigated.
Results: “Midazolam and ketamine” was the common combination with a total of 267 or 734 cases
(37.6%) and mean Ramsey scale score was 3.9 ± 0.8. The group using midazolam alone was 228
(31.1%) with mean Ramsey score of 3.3±0.8. In the group using midazolam and propofol, 206 patients
(28.1%) had a mean Ramsay score of 3.8±0.9. The mean Ramsey scale score was 4.7±0.7 with 18
patients (2.5%) in the group using midazolam, propofol and ketamine. There were 15 patients (2%) in
the group using propofol alone, and the mean Ramsey score was 3.7±1.1.
The decrease in oxygen saturation was observed in 37 of 734 patients, significantly increased when
ketamine was used (P=0.014), and young age (P =0.001). The increase the amount of oxygen supply
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was also significantly higher when ketamine was used (P =0.005). Elevated blood pressure was
observed in a total of 7 of 734 patients, and the dose of midazolam and the dose of propofol were
correlated (P < 0.001, P = 0.036). A total of 22 patients (3%) showed a decrease in blood pressure,
correlated with the use of propofol. (P < 0.001). Irritability was observed in 127 patients, the mean age
of the patients with irritability was 9.2 ± 5.4 years, younger than the age of 12.2 ± 4.0 patients without
irritability (P < 0.001). The factors affecting the Ramsey scale score were significantly related to the
use of ketamine, propofol, and irritability (P < 0.001).
Conclusion: Korean pediatric endoscopists used sedative drugs during upper endoscopy according
to the characteristics of patients, and they adjusted the combinations and amounts of drugs to
adequate sedation with minimal complications. We should keep in mind that induction of deep
sedation with the advantage of comfortable procedures is relatively a risk for complications.
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Endoscopical Esophageal Vacuum Therapy (EVAT) is a safe option in esophageal perforations,
a case series
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Objectives and Study: After esophageal surgery children are at risk to develop e.g. anastomotic
leaks and fistulas, which can lead to life threatening complications. Surgical interventions in those
situations are delicate and there is high risk of recurrence. Endoscopic Esophageal vacuum treatment
(EVAT), an intraesophageal dressing connected to continuous suction, is frequently used in adults
with esophageal perforations with over 70% success rates. EVAT experience in children is scarce.
Here we present our center experience.
Methods: From 2018 to 2019 in total 3 children were treated with an EVAT. In all 3 cases EVAT was
performed in a multidisciplicinary approach of paediatric surgeons and gastroenterologists. All three
children had a gastrostomy placed. A sponge dressing was cut into fitting size. Gastroscopy was
performed and a thin surgical thread was placed in the stomach, the endoscope was withdrawn and
inserted over the gastrostomy to grab the thread and to create an endless circuit. Through the nose an
8 Fr suction tube was inserted which was pulled out through the mouth with a Magill forceps. At this
distal end, the sponge and the cranial end of the thread was adapted tightly. The tube was slightly
pulled back and then downwards by pulling the thread from the gastrostomy site. The gastroscope
was reinserted to control for correct positioning. Finally the tube was connected to a negative pressure
circuit with - 100 mmHg continuous suctioning. Every 3 to 5 days the EVAT was exchanged under
endoscopic control using the endless thread to mobilise the dressing and reposition it.
Results: Case 1 was a girl with complicated esophageal atresia (EA) repair who was referred to our
center after several surgeries and finally with a colonic interposition. After re-doing previous surgeries
due to dysphagia and poor quality of life, a direct end to end anastomosis of her remaining esophagus
could be achieved. Unfortunately, an anastomotic leak developed. Case 2 was a female infant with
esophageal leakage after EA repair. Case 3 was a 4 years old boy with a distal esophageal stricture
who was referred to our center after perforation during balloon dilatation and life threatening
mediastinitis. EVAT was in place for 12, 15 and 11 days respectively. Hemodynamically children were
stable and extubated post insert and each EVAT exchange. All 3 children recovered completely from
their esophageal perforation and esophagus remained patent in two of the children. In the third (Case
3) the underlying distal esophageal stenosis was not treated yet but is now scheduled for surgical
repair.
Conclusion: EVAT is a safe and feasible option to treat esophageal perforations and leaks post EA
repair in an experienced paediatric multicenter environment.
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PIPEND: Pain in paediatric endoscopy, a pilot study
Cecilia Mantegazza1, Valentina Silvera1, Luciano Maestri2, Milena Meroni2, Francesca Destro2, Enrico
La Pergola2, Lucia Cococcioni1, Gloria Pelizzo2, Gian Vincenzo Zuccotti1
1V.
2V.

Buzzi Children’s Hospital, Department of Paediatrics, Milan, Italy
Buzzi Children’s Hospital, Department of Paediatric Surgery, Milan, Italy

Objectives and Study: Esophagogastroduodenoscopy (EGD) is a pain-related procedure with
possible short and long-term negative consequences in children.To address this problem we aimed to
compare the effectiveness of three different pain-management approaches in EGD: intravenous
midazolam(IV) alone, IV+virtual reality(VR) and IV+intranasal midazolam(IN). Our study pioneers the
use of VR as pain-management strategy for EGD in children.
Methods: 48 children between 4 and 18 years were randomly assigned to one of the groups (19 IV,
17 VR, 12 IN). Age, sex and children emotional management scale (CEMS) were registered. EGD was
performed with a sedation agitation scale < 4. The visual analogue scale (VAS), the numerical rating
scale(NRS) and the Face, Legs, Activity, Cry, Consolability scale(FLACC) were used to measure pain
by children, parents and nursing staff, respectively. Secondary outcomes were: operators' and parents'
satisfaction, total midazolam administered, presence of anterograde amnesia, time to discharge and
side effects. Descriptive statistics, Kruskal-Wallis and Mann-Whitney tests were used; a p value < 0.05
was considered statistically significant.
Results: No differences in age (p:0,5879), sex (p:0,5701) and CEMS were encountered (p:0,654).
VAS, FLACC and NRS were lower in the VR group (median VAS:0, FLACC:2, NRS:0) than in the IN
(median VAS:5, p:0.018, FLACC:3.5, p:0,0438, NRS:3.5, p:0,0065) and IV ones (median VAS:2,
p:0,950, FLACC:4, p:0,0782, NRS 4, p:0,0148). Amnesia covered EGD time in all groups, but included
the moment of venipuncture only in the IN (p:0,008). The other secondary outcomes did not show any
significant differences.
Conclusion: The association of virtual reality to IV midazolam in EGD seems to be more effective in
reducing pain than pharmacological methods alone, without consequences on operator' and parents'
satisfaction, time of discharge and number of adverse events.
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Clinical, epidemiologic and endoscopic characteristics of juvenile polyps: a single-centre, 10years experience
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of Naples Federico II, Department of Translational Medical Sciences, Section of
Paediatrics, Naples, Italy
Objectives and Study: Juvenile polyps (JP) represent over 90% of polyps seen in children. Few
paediatric studies have been published on the natural history, including the risk of recurrence and
malignancy. The aim of this study was to describe clinical, endoscopic, histological characteristics and
the risk of recurrence of JP.
Methods: We retrospectively reviewed hospital charts of children diagnosed with JP at our
department between January 2009 and June 2019. Data including demography, symptoms,
endoscopic examinations, number and location of polyps, histological findings, therapeutic
management and eventual recurrences were collected.
Results: A total of 60 children was detected [Median age at diagnosis: 6.3 years (1-17.6); M/F: 38/22].
Painless rectal bleeding was the commonest symptom being present in 54 out of 60 children (90%),
followed by iron deficiency anaemia (4/60, 6.6%) and presence of mucus in the stools (4/60, 6.6%).
Pan-colonoscopy was performed in 54 out of 60 children (90%) and a number of 67 polyps was
detected. Of these, 47/67 (70.1%) were found in the recto-sigmoid colon, 10/67 (14.9%) in the
descending colon, 7/67 (10.4%) in the transverse colon and 3/67 (4.4%) were encountered in the right
colon/cecum. Overall, 14.9% (10/67) of the JP were proximal to the splenic flexure. The median
diameter of JP was 10 mm (5-40), with 65/67 (97%) being pediculated and 2/67 (2.9%) sessile. All the
polyps were endoscopically removed with diathermic loop without significant complications. In 66 out
of 67 polyps (98.5%) histology confirmed the diagnoses of JP, while in 1 (1.6%) case a diagnosis of
CAP polyposis was made. Three out of 60 children (5%) experienced a recurrence during a median
follow-up of 60.5 months (4-127).
Conclusion: In our single-centre cohort, JP confirmed to be benign, occurring more frequently in
males and being localized more often distally to the splenic flexure. In a non negligible percentage of
cases they may be proximal to the splenic flexure and may recur during the follow-up.
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Caustic agents ingestion in children: Prognostic value of early upper videoendoscopy and
patients outcome
Gabriela Messere1, Julian Fernandez1, Gisela Gruber1, Gonzalo Ortiz1, Jorge Vidal1, Georgia
Silvestri1, Marisol Esposito1, Nestor Lucero1, Eber Crespo Quinteros1, Roman Bigliardi1
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Posadas, Gastroenterologia infantil, El Palomar, Argentina

Objetives and Study: To describe the experience in caustic agents ingestion in pediatric patients and
evaluate early endoscopic findings as evolution predictors
Methods: Retrospective,descriptive study of patients treated in Pediatric Digestive Endoscopy Service
of Hospital Posadas in Buenos Aires, Argentina for caustic substances ingestion between 01/201411/2020.Upper video endoscopy(UVE) was performed with general anesthesia between 12-48 hours
of the ingestion.We used Zargar(Z) classification to evaluate esophagic damage.We repeated UVE to
the symptomatic patients or those who had at the beginning Z2a or >.All patients with Z2a or >
received omeprazole; corticoids and antibiotics in Z2b or >.We classified esophageal stenosis as
simple (< 5 cm) and complex (> 5cm).Statistical analysis by Fischer Exact Test
Results: n:161 patients,male54%.Age:11-168 months(X37,72).62% were < 3 years.Type of
substances ingested Alkaline(70%),Acid(22%),Unknown(8%).All cases were accidental.Clinical
presentations:asymptomatic 40%,vomiting/sialorrhea 53%,others 7%(dysphagia,hematemesis,stridor,
dyspnea).59 patients had mouth lesions.UE between 12-24 hours after ingestion94.4% and 24-48
hours4.6%. Endoscopic findings:Z0:120,Z1:10,Z2a:15,Z2b:12, Z3a:4 and stomach lesions:26.Only 1
patient with Z2b was asymptomatic at diagnosis.16/31 patients with Z2a or > were younger than 3
years.Age of ingestion was not significant to associate esophageal injury degree(P=0.3). 10/ 31
patients with Z2a or > had mouth damage.The presence of lesions in the mouth was not statistically
significant to determine esophageal lesions(P=0.7).All 130 patients with Z0-1 at first endoscopy had
no complications.13/31 with Z2a or > progressed to esophageal stenosis.Normal early endoscopy was
stadistically significant to predict lack of complications(P:0.0001),Diagnosis of esophageal stricture by
esophagogram and UVE between 17-41 days after ingestion.Stenosis simple n:5 and complex
n:8.10/13 were < 3 years old.Age of caustic ingestion patients was not significant to predict
progression to esophageal stenosis(P=0.4).Dilations were performed on all patients with stenosis,
beginning between 28-83 days after ingestion (X:44 days) with 1-3 weeks intervals.CRE balloon was
used in simple stenosis and polyvinyl over-the-guidewire dilators (Savary-Guillard) in complex
ones.Urethral dilator was used in 1 patient.All patients with simple esophageal stricture and 4/8 of
those with complex strictures required < 5 dilations.Two patients received intralesional corticosteroid
injection and 1 mitomycin;2 patients had esophageal stent with an external covering placed:1 with
esophageal perforation and 1 with refractory stricture. 5/13 with strictures presented esophageal
perforation during the procedures (23%), of which 1 died,1 underwent esophageal replacement with
colon 33 months after diagnosis,3 are waiting for surgical resolution.5/13 are asymptomatic,1 with
semisolid dysphagia and 2 abandoned follow-up.The follow-up range is 2-70 months
Conclusion: Early endoscopy was usefull as a prognostic factor to determine which patients are in
risk of esophageal stenosis.All patients with esophageal stenosis had Zargar 2a or more.Esophageal
strictures dilation is a very risky procedure, and its success depends on the type of stricture and
medical group experience
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Objectives and Study: To describe the experience in foreign body ingestion in a 24 hour- Pediatric
Digestive Endoscopy Service of a third level hospital in Buenos Aires, Argentina
Methods: Retrospective, descriptive study of patients treated in the 24 hour-Pediatric Digestive
Endoscopy Service of Htal. Dr. A. Posadas in Buenos Aires, Argentina for foreign body intake between
01/2014 and 11/2020. Upper video endoscopy was performed with PENTAX EPK equipment of 7 and
9 mm, with general anesthesia within 24 hours of the ingestion.
Results: 1050 patients between 9-179 months (X: 49 months) were included. Male: 583 (55.5%). The
foreign bodies were: coin n: 813(77,5%), button battery n: 69 (6,5%), sharps-screws n: 41 (4%), others
(marbles, medals, buckles, rings) n: 118 (11,2%), 2 or more foreign bodies n: 9 (0,8%), not found
during procedure n: 36. Percentage of button battery and / or Sharp elements intake was more
frequent in children under 36 months (66%). Statistically significant by Fisher´s test P = 0.006.
Removal equipment: mouse tooth retrieval forceps (50,5%), Magill forceps (34,5%), polipectomy snare
(2%), crocodile tooth forceps (7%), Dormia basket (3%); associated with mouse tooth forceps, a cap
was used in 3%.
Age: less than 12 months n:33; between 12-36 months n: 489; between 36-72 months n:352; more
than 6 years n:176
Foreign body location: upper esophagus n: 778; middle esophagus n: 49: lower esophagus n: 21;
stomach n: 143; duodenum n: 23
Time since the ingestion: unknown n:517; less than 6 hours n:230; between 6-12 hs n:173; between
12-24hs n:79; more than 24 hs n:51
Symptoms at the admission were: Sialorrhea / dysphagia n: 684 (65%), upper gastrointestinal
bleeding n: 21(2%); respiratory symptoms n:33(3%); asymptomatic n: 312(30%).
Complications associated with retention and removal of foreign bodies developed in 187 patients
(17%). 126/187 (67,3%) presented minor injuries (erosion and lacerations with minor bleeding) : coin
n:81, button battery n:11, sharps-screws n:7, others n:6, more than 2 foreign bodies n:2; Moderate
injuries (ulcer with or without necrosis) 55/187 (29,5%): coin n:17, button battery n:32, sharps-screws
n:1, others n:4, more than 2 foreign bodies n:1; and severe injuries (need of surgical intervention due
to esophageal adhesion) 6/187 (3.2%). These 6 patients ingested a button battery with impaction in
the upper esophagus (4) and middle esophagus (2); all of them were under 36 months of age and
presented severe admission´s symptoms with a time since the ingestion less than 6 hours.Esophageal
stenosis by button stack compared to other foreign bodies was statistically significant. (P = 0.001
Fisher)
Conclusion: In our experience, one third of the patients with foreign body ingestion were
asymptomatic and half of them were children under 36 months. Most of them were located in the
upper esophagus and coins were the most ingested objects.From the patients that had complications
most of them had minor esophageal lesions. Worst injuries were caused by button battery in children
under 36 months old, located in the upper esophagus.
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Upper GI screening of polyp load in children with FAP- Is it required?
Thomas Middleton1, Ian Sugarman1
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Objectives and Study: It is well established that patients with familial adenomatous polyposis (FAP)
have a propensity to form not only large bowel polyps but also upper gastrointestinal polyps with
malignant potential. International guidance suggests that upper GI screening need not begin until
patients are at least into their twenties. It is our experience that patients develop upper GI polyps long
before this point which have the potential for malignant change and could be missed if current
guidance is followed.
A prospective record of all upper GI endoscopies in children with FAP was kept across a 12 year
period by one surgeon in our centre. Patients were aged between 9 and 17 (median 14). For each
scope performed we recorded the findings of gastric and duodenal polyps and the results of biopsies
taken and any further treatment the polyps required. For every child that was surveyed more than
once prior to transfer to adult services, we included the results of their subsequent endoscopies.
Histology was recorded for all those biopsied.
Results: 29 patients aged 9 to 17 underwent a total of 49 OGDs across a 13 year period. Of these 39
OGD's identified at least one gastric or duodenal polyp in 23 patients. (79% of patients). Of those with
gastric polyps 10 patients had adenomas with 12 patients having only fundic polyps. Interestingly 8
patients showed very high numbers of polyps. All 14 patients who had duodenal polyps had
adenomatous pathology. Whilst none had yet developed malignancy on their OGD, one patient has
required extensive polyp excision and one was awaiting EMR at the time of writing.
Conclusions: Our results demonstrate that young people with FAP are at risk of developing upper GI
polyps long before current guidance suggests screening the upper GI tract. While no patients had
actual malignancy in our group, multiple patients had numerous polyps and one patient in particular
had an advanced pathology (Spigelman score 3) which under UK guidance from the British Society of
Gastroenterology and the Association of Colproctology for Great Britain and Ireland would warrant
screening every 6-12 months. The same group advocate not instigating the first upper GI endoscopy
until age 25. We advocate for screening of the upper GI tract to start along with colonoscopy and
happen at the same sitting for paediatric and young adult patients with FAP.
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Endoscopic retrograde cholangiopancreatography (ERCP) in Mexican children
Ericka Montijo-Barrios1, José De Jesús Herrera-Esquivel2, Roberto Délano-Alonso2, Carlos
Valenzuela-Salazar2 Roberto Cervantes-Bustamante1, Flora Zárate-Mondragon1, Jose Cadena-Leon1,
Erick Toro-Monjaraz1, Karen Ignorosa1, Alejandro Loredo-Mayer1, Jaime Alfonso Ramírez-Mayans1
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Nacional de Pediatría, Gastroenterology and Nutrition, Mexico, Mexico
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Background: ERCP is a diagnostic and therapeutic procedure used to study a wide variety of
pancreatic-biliary pathologies. It is important to remember that according to the age group the
indications vary, being adolescents those who will have indications similar to adults
(choledocholithiasis) and in neonates, the indications will be: pathologies such as bile duct atresia or
anatomical alterations in the pancreatic-biliary junction, choledochal cyst among others. Although the
performance of ERCP in children has increased in recent years, there are still many doubts about the
indications, efficacy and safety of the procedure.
Aim: The objective of this report is to show the results achieved by our group in endoscopic treatment
during ERCP in pediatric patients with biliopancreatic system disorders.
Methods: An observational, descriptive and cross-sectional study was carried out of the records of 20
endoscopic retrograde cholangiopancreatographies (ERCP) performed in 19 pediatric patients with
suspected biliopancreatic disorders during a period of 2 years 2019-2020.
Results: Of the total number of patients, 12 (63.1%) were female, the mean age was 8 years (range
30 months to 18 years) The primary indication was bile duct pathology in 14 (73.6%) and pancreatic
pathology in 5 (26.3%). The biliary indications were choledocholithiasis in 10 patients, choledochal
cyst in 1. The pancreatic indications were recurrent acute pancreatitis due to sphincter of Oddi
dysfunction in 7 and pancreatic malformation (pancreas divisum) in one. 2 (10.5%) were diagnostic
and 17 (89.5%) therapeutic, performing sphincterotomy in 14 (73.6%), in 5 (26.3%) transpancreatic
sphincterotomy technique and double guidewire placement because of difficult cannulation.
Complications were post-ERCP pancreatitis in 1 (5.2%). There were no procedure-related deaths, and
complication improved under supportive care.
All cases were performed under general anaesthesia and intubation, with continuous monitoring. Fluid
load at 20ml / kg/dose and rectal anti-inflammatory was indicated before the procedure as a preventive
measure for post-procedure pancreatitis.
Conclusion: This work demonstrates the great diagnostic utility and therapeutic success of ERCP in
pediatric patients, with minimal complications in a series of cases of Mexican children. Studies with a
larger number of cases are required.
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Transpancreatic sphincterotomy technique and double guidewire placement for difficult
cannulation in endoscopic retrograde cholangiopancreatography (ERCP). Is it useful in the
pediatric patient?
Ericka Montijo-Barrios1, José De Jesús Herrera-Esquivel2, Roberto Délano-Alonso2, Roberto
Cervantes-Bustamante1, Flora Zárate-Mondragon1, Jose Cadena-Leon1, Erick Toro-Monjaraz1, Karen
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Background: Selective bile duct cannulation is the prerequisite for all endoscopic biliary therapeutic
interventions, but this cannot always be achieved easily. Despite advances and new developments in
endoscopic accessories, selective biliary access fails in 5%-15% of cases, even in expert high-volume
centres. Various techniques, such as double-guidewire induced cannulation, pre-cut papillotomy or
trans pancreatic sphincterotomy with or without placement of a pancreatic stent, have been used to
improve cannulation success rates. Repeated and prolonged attempts at cannulation increase the risk
of pancreatitis. These techniques have been reported in adults, but there are no data on their use in
children.
Aim: The objective of this work is to describe the results of performing the pancreatic sphincterotomy
and double guidewire technique for difficult cannulation in ERCP in pediatric patients.
Methods: We identified 5 patients over 2 years 2019-2020, who required ERCP, but failed in selective
biliary access, therefore, they required the performance of a transpancreatic sphincterotomy and
double-guide cannulation.
Indications and clinical outcomes were reviewed.
Results: Fifty per cent of patients were female, the median age was 8 years (range 30 months to 12
years). The indication for the study was: 2 patients (40%) with choledocholithiasis, 2 patients (40%)
with recurrent pancreatitis due to sphincter of Oddi dystonia, 1 patient (20%) with pancreas divisum. In
4 (80%) of the patients, selective and deep cannulation of the bile duct was achieved using this
technique.
Choledocholithiasis was resolved in both patients, and post-procedure pancreatitis has not occurred in
cases of the sphincter of Oddi dystonia. In none of the cases were adverse events. Figure 1.
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Conclusion: In our experience, we can conclude that in expert hands, the transpancreatic
sphincterotomy with double guidewire technique can be considered useful and safe of success in
obtaining biliary cannulation in children. Additional research is needed to evaluate clinical outcomes
among children undergoing these combined procedures.
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Objectives and Study: 24-hour esophageal impedance pH-impedance measurement (MII-pH) is the
ideal test for the diagnosis of gastroesophageal reflux disease (GERD). Our objective was to
determine the accuracy of the formulas used to estimate the location of the MII-pH probe when
compared to direct measurement by nasopharyngeal endoscopy in a Colombian paediatric population.
Methods: Prospective, single-center study, with 47 children from 1 month-old to 18-year-old patients
with symptoms suggestive of GERD, and indication for esophagogastroduodenoscopy (EGD) and MIIpH between January and March 2020. Nasopharyngeal EGD was performed with a tape measure
attached to the endoscope; the gastroesophageal junction "z line" was identified and then we
measured 5cm of distance to the junction as a reference of a real measure, and finally, this measure
was compared with the different mathematical formulas reported in the literature.
Results: 63.8% were women, median age: 13 years, interquartile range 7 (IQR), median height: 150
cm, IQR: 26. There was a statistically significant difference with the measurement of formulas such as
Moreau, Strobel, Gosh, and Staiano when comparing them with the real measurement carried out
endoscopically (p < 0.01). No statistically significant difference was found with the Cincinnati and
Nowak formulas (p> 0.9).
Conclusion: The Cincinnati Children´s Hospital and Nowak formulas showed an adequate correlation
in the placement of the MII-pH probe with the real length in the Colombian paediatric population of this
study.
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Objectives and Study: To determine the visualization of the gastric mucosa in
esophagogastroduodenoscopy (EGD) using the KUO scale modified by Chang in patients
premedicated with dimethylpolysiloxane and N-acetyl cysteine (NAC).
Methods: EGD is indicated when weight loss, growth failure, unexplained anaemia, dysphagia,
odynophagia or caustic intake among others are observed. The presence of mucous debris difficult the
adequate visualization of lesions, leading to wrong diagnosis and therefore water washing could be
required and in consequence endoscopic - anaesthetic time and risk of aspiration are increased.
Some clinical situations that impede an adequate visualization of gastric mucosa are recurrent
vomiting without an explained cause, hematemesis, haematochezia, unexplained chronic diarrhoea,
food allergy, percutaneous gastrostomies, oesophageal varices and oesophageal dilations. KUO
proposed a classification to evaluate preparation quality for endoscopic exploration that take into
account four separate zones: antrum, lower portion of stomach body, upper portion of stomach body
and fundus, with values between four and sixteen, being four the best preparation quality.
Results: A descriptive, double-blind, randomized, case-control study was carried out in 70 paediatric
patients in whom EGD was permed between September and December 2019. Randomly and without
knowing the preparation regimen previously applied, two group were created: One, the case group,
received 30 minutes prior to procedure dimethylpolysiloxane 133.3mg (2cc) plus 4% NAC 400mg
(10cc) and 100cc water without presenting adverse effects and the second group, the control one,
received 112 cc of water 30 minutes prior to procedure. In case group 21 were women (60%), 14 men
(40%) compare to 17 women (48.6%) and 18 men (51.4%) in control group. In case group the median
age for women was 9.1 years old and in control group was 9.43 years old; for men was 8.1 years old
in case group and 9.36 in control group. The EGD was indicated by Gastroenterology in 43 (61.4%),
paediatrics 21 (30%), paediatric surgery 3 (4.2%) and general medicine 3 (4.2%). The application and
evaluation of the KUO scale were performed by a Paediatric Gastroenterologist with more than 10,000
EGD performed previously and a second year Paediatric Gastroenterology fellowship student. Score
of 4 was obtained in 32 patients (91.4%) of the case group and 10 (28.5%) of the control one. A score
of 8 was obtained in 3 patients (8.5%) in case group and 10 (28.5%) in the control one. Scores of 12
and 16 were exclusively obtained in control group in 12 patients (34.2%) and 3 patients (8.57%)
respectively. The median time spent performing the EGD was 6,13 minutes in case group compare to
5,55 minutes in control group.
Conclusion: Patients who received premedication with dimethylpolysiloxane plus N-acetyl cysteine
(NAC) had a better visualization of gastric mucosa in EGD with a statistically significant difference (p
0.0005) compare to the group that received only water. However, there was no statistically significant
difference between the median time spent performing the EGD in both groups.
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Objectives and Study: To assess the use of capsule endoscopy (CE) and its impact on paediatric
patient's management.
Material and methods: We performed a descriptive and retrospective study of patients under 18
years who underwent CE in a tertiary hospital from January 2007 to April 2019.
Results: A total of 43 patients were included, and 24 (56%) were males. The mean age at the time of
the evaluation was 10.7 years ± 3.3 SD and the mean weight was 36.7 Kg ± 13.7. The CE detected
findings in 25/43 patients (58%). In 13 cases (30%) the indication was the suspicion or monitoring of
inflammatory bowel disease (IBD), and ulcers were detected in 10 of them (77%). In 11 patients
(26%), it was performed due to obscure gastrointestinal bleeding (OGB) or anaemia, and angiomas
were detected in 4 (36%). In 9 cases (21%) the CE was indicated due to suspicion or follow-up of
polyposic syndromes, and polyps were found in the small intestine in 5 (56%). Other indications were:
3 (7%) hemangio-lymphatic syndromes, 1 (2.3%) cystic fibrosis, 2 (4.7%) abdominal pain and 2 (4.7%)
with medically unexplained physical symptoms. Lymphoid nodular hyperplasia was found in 6 patients.
The CE results helped to establish a new diagnosis or change the previous one in 14 patients (33%)
and involved changes in management or treatment in 10 (23%), most of them in patients with IBD.
Among them, CE was performed in 15% under suspicion of IBD, in 62% through follow-up, in 15%
during a flare up, and in 8% at diagnosis.
In 2 patients, upper gastrointestinal endoscopy (EGD) was performed concomitantly, which was
consistent with the diagnosis suggested by CE. In 5 cases, a lower gastrointestinal endoscopy (LGE)
was also carried out, 4 of them (80%) agreeing. EGD and LGE were performed in 11 patients, with
coinciding findings in 8 (73%). Abdominal ultrasound, MR Enterography (MRE) and LGE were
performed in 5 patients, in 2 of them (40%) were concordant. One patient only had an MRE
performed, which was discordant with the CE findings.
All of our patients (100%) were exclusively asked to fast during 6 to 8 hours before the procedure and
none required prokinetics or other drugs. The examination was completed in 41 patients (95%). A total
of 24 patients (56%) swallowed the CE. In 17 (39%) the CE was placed in duodenum by an
endoscopic device, and 65% of them were male. In the remaining 5%, the placement method was not
registered.
A degradable capsule was previously administered in 18 patients (42%) and retained in 2,
contraindicating the examination. No patient presented CE retention or any other complication.
Conclusions: More than 50% of the patients in whom CE was performed presented findings, and they
involved changes in the diagnosis and/or treatment in approximately one third of the cases. These
findings were complementary to those detected by other tests and it was a safe technique in all the
patients.
Further studies should help to more precisely establish the CE indications in paediatric patients and
optimize the diagnostic yield of this promising technique.
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Objectives and Study: Paediatric endoscopies are expensive and invasive procedures requiring
general anaesthetic and should be performed to answer specific clinical questions. Despite an
increase in the number of endoscopies performed in children, there is no epidemiological evidence of
a paralleled increase in the burden of paediatric gastrointestinal disease. Even in the absence of gross
abnormalities, biopsies are routinely performed adding to the overall procedure cost. This study aimed
to assess the indications of paediatric endoscopy, the association between endoscopic and
histological results and the correlation between endoscopy and clinical outcome.
Methods: Retrospective review of clinical databases from June 2015 to July 2019. Patient records
were used to collect clinical data including clinical presentation, along with endoscopic and histological
findings. Only children undergoing their first endoscopy were included and subsequent or therapeutic
endoscopies were excluded. Any abnormal histological finding was labeled as an abnormal result. The
number of clinics prior to endoscopy and up to 6 months after endoscopy were recorded. Outcomes
were measured based on rate of discharge from hospital follow up within 6 months after the
endoscopy. To investigate association we used chi-squared tests and their strength was quantified
using phi correlation coefficient.
Results: 196 children were included, with 47.6% being female. The mean age was 10.9 (SD=3.8).
The indications for endoscopy were: abdominal pain (33%), diarrhoea (14%), rectal bleeding (9%),
suspected coeliac (7.5%), constipation (9%), reflux (12.3%) and vomiting (15.1%). 71.3% were upper
endoscopies only and 28.7% were both upper and lower endoscopies. The overall rate of normal
macroscopic results was 64%, with biopsies showing no abnormalities in 43.4% of cases. There was a
strong (phi 0.46, p< 0.005) positive correlation between endoscopic appearance and histological
results. The number of clinics prior to endoscopy was 1.39 (±1.0) and children were seen 2.3 (±1.6)
times in the 6 months after endoscopy. 18.5% of children were discharged from follow up within 6
months of having an endoscopy. There was a weak (phi 0.18) but statistically significant (p< 0.05)
correlation between endoscopy and discharge at 6 months. There was also a weak (phi 0.2, p< 0.006)
correlation between histology results and discharge at 6 months, with only 27.4% of children with
normal histology being discharged. All children were day cases and no complications were reported in
the studied population.
Conclusion: Paediatric endoscopy appears to be a safe procedure with a relatively low risk of
complications and most of the patients were discharged during the same day. This study showed that
the majority of endoscopies performed in children were normal and almost half showed no histological
abnormalities, with a strong positive correlation between endoscopic and histological results. Hence,
biopsies should not be performed if endoscopy is normal. Endoscopy did not appear to influence the
discharge rate from hospital follow up and the majority of children were still under follow up 6 months
after having an endoscopy.
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Objectives and Study: The coronavirus disease 2019 (COVID-19) pandemic has drastically altered
endoscopic practice. In April 2020, we evaluated the initial impact of the COVID-19 pandemic on
pediatric endoscopic practice globally. This follow-up study aims to assess changes in endoscopic
practices 7 months following the initial survey to delineate the patterns of practice change as the
pandemic evolves.
Methods: Pediatric gastroenterologists who responded to the initial survey (April 2020) were resurveyed in November 2020 using REDCap. The survey recorded information on changes in pediatric
endoscopic practice patterns, including COVID-19 screening processes and personal protective
equipment (PPE) utilization.
Results: Surveys representing 75 unique institutions worldwide were completed out of the 145 initial
responses (51.7% response rate). Current characteristics of these institutions related to COVID-19 are
detailed in Table 1.
Overall, procedural volumes increased at most institutions (n=53, 70.7%). Previously, 80% of
institutions were postponing all elective cases, whereas now, the majority are no longer postponing
elective (n=57, 76%) and emergent/urgent procedures (n=72, 96%). Most have started to perform
previously postponed cases (n=69, 90.7%). Thirty-one institutions (41.3%) report changes to preendoscopy screening questionnaires, with inclusion of more symptoms. 89.3% of institutions (n=67)
have a protocol in place to address patients who screen positive compared to 78% (n=110) previously.
Thirty-one institutions (41.3%) also report changes to pre-endoscopy SARS-CoV-2 testing, with most
being performed to triage patients (n=56, 74.7%), determine a PPE strategy for positive patients
(n=31, 41.3%), and/or determine anesthesia risk (n=20, 26.7%). Twenty-six institutions (34.7%) have
performed procedures on COVID-19 positive patients. If patients test positive, most institutions (n=66
for upper endoscopies, 88.0%; n=64 for lower endoscopies, 85.3%) proceed with urgent/emergent
procedures, while most institutions (n=47 for upper endoscopies, 62.7%; n=45 for lower endoscopies,
60%) postpone elective procedures for a specific timeframe.
Twenty-two institutions (29.3%) have changed their PPE recommendations since April 2020. Most
respondents' personal PPE practices did not differ from their institutional guidelines (n=65, 86.7%).
Given the initial concerns over PPE shortages, 38.5% of hospitals had reported reusing surgical
masks and 67.8% were reusing N95/N99 masks. Currently, 26.7% of hospitals are reusing surgical
masks and 54.7% are reusing N95/99 masks, with mask renewal based on the number of days of
endoscopy.
Conclusions: This is the first survey to highlight the evolution of pediatric endoscopic practice related
to the evolving COVID- 19 pandemic, highlighting the need for ongoing pandemic-related guidance for
pediatric endoscopic practice
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Endoscopic closure of postoperative esophageal fistula in a child with a over-the-scope clip
system (OTSC - OVESCO®)
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Objectives and Study: Perforations of the digestive tract represent a source of morbidity in clinical
practice. Classically, the handling of the perforations has been surgical and the use of endoscopic
clips for closure of perforations and fistulas according to the literature is increasing. Here we present
the first successful case of closure of bronchial esophageal fistula with over-the scope-clip-system
(OTSC - OVESCO ® 12/6 a-220) in a paediatric patient
Methods: 4-year-old boy with a history of type III esophageal atresia. Severe recurrent pneumonia of
the upper right lobe presented. Evidence in thoracic tomography, esophagogram and cinedeglution of
large posterior esophageal diverticulum was observed. The patient was taken to surgery for resection.
A fistula between the diverticulum and the right upper lobe bronchus was located which was surgically
corrected. A control esophagogram showed persistent fistulous path . Upper endoscopy was
performed to intend closure of the fistula using the over-the scope-clip- system
(OTSC - OVESCO® 12/6 a -220) using Olympus ® 180 frontal vision endoscope. Cryopharynx is
passed identifying fistulous orifice. The edges of the fistula are captured with the OTSC-OVESCO®
clamp, traction and suction are made, the edges are entered into the OTSC-OVESCO® cap and
released, evidencing adequate closure of the fistula.
Results: The patient started enteral nutrition on day 4. Esophagogram was made on day 55 post
operative, observing the clip at T3-T4 paravertebral level without passage of contrast to the
esophagus, airway or pleura. At 6 months post intervention , radiological control was done not
evidencing fistula or stenosis. By this time there was no visualization of the clip. We performed upper
endoscopy at 16 months post procedure and the only finding was a small granuloma at the clip
insertion site. Absence of respiratory complaints and relevant nutritional improvemente till today.
Conclusion: The OTSC-OVESCO® clip is an endoscopic device useful in the management of the
closure of perforations and gastrointestinal fistulas with a very good success rate in adults. Our case
report the use of this device successfully in a paediatric patient, significantly improving their quality of
life. According to the literature there are no specific reports in pediatric patients
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Objectives and Study: Intestinal strictures are a complication of Crohn's disease despite optimal
medical management. Endoscopic balloon dilatation is frequently used for management of simple
strictures in adults in comparison to the paediatric population. Therapeutic endoscopy is rarely
performed in paediatric gastroenterology centres in the United Kingdom. Strictures in the pylorus,
duodenum, jejunal, ileal and colonic area are accessible by endoscopy and enteroscopy. Endoscopic
balloon dilatation is a less invasive treatment option for management of short strictures and can defer
surgical intervention.
We aimed to evaluate the outcome of paediatric patients undergoing stricture dilatation over a 10-year
period.
Methods: We retrospectively reviewed all paediatric patients with Crohn's disease who underwent
endoscopic balloon dilatation at a tertiary paediatric gastroenterology centre in the last 10 years (2010
to 2020). Strictures were identified using magnetic resonance enterography (MRE) and also during
endoscopy. Patients were booked for endoscopic balloon dilatation if they were symptomatic and had
pre-stenotic dilatation on MRE or inability to pass colonoscopy into stenosed lumen at previous
endoscopy. Both paediatric colonoscopy and single balloon enteroscopy was used for endoscopic
balloon dilatation which was done under fluoroscopy guidance. Clinical and endoscopic data were
collected from electronic patient records.
Results: During the 10-year period 21 patients with Crohn's disease underwent endoscopic balloon
dilatation. The mean age of diagnosis of Crohn's disease was 12.3 years (5- 16.4yrs) and the mean
age at the time of the occurrence of first stricture was 14.3 years (10.9- 17.9 yrs). 67% patients were
on biologics and 85.7% were on an immunomodulator (azathioprine, methotrexate or mycophenolate
mofetil). Multiple strictures were noted in 24% of patients. Location of strictures included ileal,
ileocaecal, pyloric, sigmoid and caecal.
A total of 34 dilatations were performed in the 21 patients and 9 patients underwent multiple
endoscopic balloon dilatations (8 patients underwent 2 dilatations and 1 patient had 6 dilatations).
85.7% of patients were symptomatic (abdominal pain, vomiting, poor appetite) from the stricture and
after endoscopic balloon dilatation in 72% the symptoms had improved.
There were 2 procedure related complications 0.06% (1 perforation requiring surgery and 1 perforation
was managed conservatively). Mean follow-up since the first stricture dilatation was 2.7 years (0.16.11yrs). During the follow-up of these 21 patients; 4 underwent stricture related surgery and 81%
have not undergone any surgical intervention.
Conclusion: Our experience has shown that endoscopic balloon dilatation is a relatively safe
procedure for the treatment of luminal strictures. Endoscopic balloon dilatation results in symptomatic
relief and delays surgical intervention in Crohn's patients with luminal strictures.
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Introduction: Recurrent upper gastrointestinal bleeding (UGIB) due to intestinal varices is rare. Apart
from portal hypertension, it can develop after intestinal surgery. Treatment often involves surgical
resection of the affected segment. We report 2 cases of UIGB in children due to duodenal and jejunal
varices treated by endoscopy and interventional radiology.
Case 1: An 18-month old boy presented with recurrent melaena and anaemia (Hb 7.1 g/dl).
He had been operated at birth for upper anal malformation complicated by intestinal volvulus with
resection of 130 cm of the small intestine.
Initial endoscopy revealed a varix in the upper jejunum without active bleeding. Angio-CT confirmed a
varix originating from the mesenteric vein. Radiological embolization failed due to the complexity of the
mesenteric venous system.
As bleeding recurred, he was successively treated by endoscopy using argon plasma coagulation
(APC) and had in total 3 varix ligations and remained asymptomatic during 4 months with local
reduction of the varix at last endoscopy. He further presented another episode with UGIB and severe
anaemia and eventually underwent surgical resection of a segment of his jejunum including the varix.
Since then no further acute bleeding episodes occurred but he remains dependant on IV iron
supplementation, suggesting that the varix might have not been completely eradicated.
Case 2: A 2-year old girl presented with repetitive melaena and anaemia (Hb 4.5 g/dl).
She had been operated for intestinal volvulus at 4 months old, with resection of 25 cm of the small
intestine.
Initial upper and lower endoscopy did not visualize any source of bleeding but revealed a varix in the
2ndduodenum. Angio-CT confirmed a venous dilatation in the region of the 2 nd - 3rd duodenum coming
from the upper mesenteric vein. The varix was embolized with 2 Tornado coils by interventional
radiology with 3 supplementary ligations downstream of the coils. Bleeding relapsed after a symptom
free period of 5 months. Angio-CT revealed persistence of the varix. Capsule endoscopy suggested
active bleeding in the upper small intestine motivating a double balloon endoscopy which observed no
lesion. No further investigations were realized as the girl remained asymptomatic.
Conclusion: Endoscopic treatment of intestinal varices using APC, sclerotherapy and varix ligation or
approach by radiological embolisation might be an attractive alternative to intestinal surgery.
Nevertheless, these procedures are potentially complicated and should be performed by experienced
teams.
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Background: Accidental button battery (BB) ingestion in children can cause severe potentially lifethreatening lesions. Endoscopy helps to treat oesophageal stenosis due to BB lesions. We report a
case of endoscopic reconstruction therapy in a child with sever lesions in the upper oesophagus due
to BB ingestion.
Case report: A 12-month-old girl had progressive dysphagia and coughing over a period of 2 months.
Imagery revealed incarceration of a BB in the proximal part of the oesophagus. The BB was removed
by endoscopy. Below the upper oesophageal sphincter, a diverticulum (1cm x 2cm) persisted above a
3mm stricture. The scar wall between the diverticulum and the native oesophagus was dissected
during 2 procedures of endoscopic incision. Three consecutive pneumatic balloon dilatations (10 - 10 18 mm) over a 3 months period allowed the resolution of the oesophageal stricture. Afterwards, the
child swallowed normally.
Conclusion: Endoscopic reconstruction of the oesophagus is an attractive alternative to more
invasive surgery but should be reserved to experienced paediatric endoscopy centres.
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Background: Endoscopic ultrasound (EUS) is widely used in adults in diagnostic and therapeutic
aspects, but it remains limited in children. We analyzed EUS indications and the safety and clinical
effect of EUS in pediatric gastrointestinal disease.
Method: We retrospectively reviewed the data of the pediatric patients (< 18 years old) who
performed EUS in our institution from September 2002 to April 2020. Seventy-seven patients
performed 103 EUSs. They were 42 male (54.5%) and 35 female (45.5%) patients. Their median age
was 12 years, ranged from 14 days to 18 years. The indication, type, diagnostic yield, and
complication of the procedure were investigated.
Results: The esophagus was evaluated in 27 cases, stomach in 22 cases, duodenum in 3 cases,
pancreas in 46 cases, and biliary disease in 5 cases. The indications in the esophagus group were
stenosis in 25 children and suspected esophageal mass in 2 children. The indications for stomach
group were subepithelial lesions (n=19), known MALT lymphoma staging (n=2), phlegmonous gastritis
(n=1). The indications for duodenal EUS were all duodenal mass (n=3). The indications for pancreas
group were recurrent pancreatitis (n=8), pancreatic mass (n=5), suspected pseudocyst (n=13),
necrotizing pancreatitis (n=3), chronic pancreatitis (n=2), and screening (n=3). In addition, 9 children
had pancreatic duct stricture and 3 children had duct stone which needed intervention. The indications
for the biliary group were suspected common bile duct stone (n= 3) and choledochal cyst (n=2). EUSguided fine needle aspiration (FNA) and core biopsy were carried out in 10 patients for gastric
subepithelial tumor (n=2), gastric lymph node (n=1), duodenal subepithelial tumor (n=1), chronic
pancreatitis (n=1), pancreatic mass (n=2), pancreatic pseudocyst (n=1) and suspected autoimmune
pancreatitis (n=2). Among them, EUS-guided FNA was helpful to diagnose disease in 5 cases (50%).
A total of 24 therapeutic EUS procedures (19 children) were conducted, including EUS-guided
pseudocyst drainage (n=11), EUS-guided transgastric drainage for wall-off pancreatic necrosis (n=3),
and EUS-guided pancreatic duct drainage for duct stricture and stone (n=10). In all children, EUS had
a positive effect on diagnosis and treatment. Most of them, it confirmed pre-existing diagnosis in prior
studies such as CT or MRI. Also, there was a change in diagnosis or addition of new diagnosis after
EUS in 7 children (6%). In 2 children, EUS was performed instead of CT, allowing them to avoid
radiation of CT. The procedure was successful in all patients except 1 FNA case due to the patient's
poor cooperation. There were 2 febrile events that can be related to the procedure, one of them was
diagnosed as panperitonitis due to gastrocystostomy leak. Only one patient experienced stent
migration that made pseudocyst. All procedures were conducted under deep sedation (n=92) or
general anesthesia (n=11) with endotracheal intubation. There was no complication related to
sedation.
Conclusion: EUS is a safe and useful tool in the diagnosis and treatment of gastrointestinal disease
even in children.
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Applications, efficacy and safety of Over The Scope Clips® in children
Shishu Sharma1, Arun Urs1, David Campbell1, Mike Thomson1
1Sheffield

Children's Hospital NHS FT, Paediatric Gastroenterology, Sheffield, United Kingdom

Objectives and Study: Over The Scope Clips (OTSC)® have developed valuable indications in adult
endoscopy. These indications include: non-variceal gastrointestinal (GI) bleeding, anastomotic
bleeding, closure of fistulae such as gastro-cutaneous and post-gastrostomypersistent fistulae closure.
Different clip sizes are available, the smallest being 8.5-9.8mm in diameter with its loading device on
the tip of the endoscope increasing the device and endoscope intubation diameter to 14.6mm. This
may present challenges in terms of the size of the patient in whom it might be used. OTSC ® appear
effective and safe when appropriate training is received in adult intervenional endoscopy. There are no
reported case series of OTSC® in children. We undertook a service evaluation of our recent
experience with this technology in a regional/national referral paediatric endoscopy unit.
Methods: The hospital database was searched to identify cases where OTSC ® was used for
indications other than acute non-variceal GI bleeding. A retrospective collection of data including
demographics, presentation, anthropometry, co-morbidities, efficacy and complications was done.
Post-procedure follow up was identified in the clinic or in-patient setting. Special emphasis was laid on
resolution or recurrence of the original indication, and any complications related to the procedure.
Results: Seven patients (3 male) were identified in whom the OTSC® procedure had been performed
between February 2018 and February 2020. Median age was 10.8 (range 5.2-16.6) years. Median
weight was 27.08 (range 18.2-44.3) kg. The patient profile, indications for the procedure and the
outcome are detailed in Table 1. Successful outcome was achieved in 5/7 patients and a complication
of an oesophageal perforation occurred in 1/7 which healed without surgical intervention.
Conclusion: The OTSC® device appears effective in a limited number of situations in older and larger
children including anastomotic ulcers, closure of leaking percutaneous endoscopic gastrostomy (PEG)
fistula/site following removal, gastric perforation and bleeding peptic ulcers. The operator should be an
experienced endo-therapeutic endoscopist with specific OTSC® training, and the type and size of the
OTSC® device should be carefully considered, along with any co-morbidities of the patient that may
preclude success and/or lead to potential complications such as oesophageal perforation.
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Management of a complicated pancreatic pseudocyst in a young child
Viswanathan Sivaramakrishnan1, Arun B.E. Raghavendra2, Hariharan Muthuswamy3, Piramanayagam
Paramasivan3
1Apollo
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Children's Hospital, Paediatrics, Chennai, India
3Apollo Hospital, Gastroenterology, Chennai, India
2Apollo

Clinical Presentation: A 7 year old boy presented with complaints of vomiting, irregular bowel habits
and weight loss. On examination he was anicteric, noticed to have tenderness and mild abdominal
fullness over epigastrium. There was a history of blunt trauma to the abdomen.
Evaluation: Work up included CBC (Hb 7.6 PRBC transfused), LFT (Alb 3.5 others unremarkable),
amylase (4550), lipase (2443) and PT (15 sec). Ultrasound (USG) revealed a thick walled fluid
collection around the greater curvature of the stomach. CT scan showed a smooth walled fluid
collection in between the stomach & pancreas compressing both and unveiled a linear tract
communicating with the main pancreatic duct. He was diagnosed to have pancreatic pseudocyst with
gastric outlet obstruction. He was advised to have drainage of the cyst, but parents declined any
intervention.
About 2 weeks later he presented to our emergency department with a 2 day history of fever, bilious
vomiting, poor oral intake & signs of dehydration. USG suggested a probable infected pseudocyst
obstructing the gastric outlet, with multiple nodes in the adjacent mesentery. He was managed with nil
by mouth, NG drainage, IV fluids and IV antibiotics. CT scan showed an increasing pseudocyst
(11.5x10.9cm) obstructing the gastric outlet with no evidence of vascular complications.
Intervention: After informed consent from the family, Endoscopic ultrasound (EUS) guided cystogastrostomy with stents to drain the pseudocyst and pancreatic sphincterotomy by ERCP was done by
a team of paediatric & adult gastroenterologists. Pancreatic stent placement was not possible. The
recovery was uneventful hence the child was discharged the next day. A follow up at 3 months
showed a residual cyst of 1.5x1 cm and stent was left in situ. At six months post procedure he was
clinically well, cyst resolved completely on imaging and the stents were removed endoscopically.
Other than minimal bleeding and erosions at the stent sites, no adverse events occurred. On further
follow up 4 months later he was clinically well with appropriate growth, normal biochemistry and
imaging.
Discussion: Endoscopic cysto-gastrostomy for treating pancreatic pseudocyst in children is
considered a safe and effective alternative to surgical management. Due to technical challenge of
using therapeutic endoscope in young children, there are still different opinions on optimal
management. Despite being a young patient, the endoscopic approach had been quite effective in this
complicated case with a communicating pseudocyst & gastric outlet obstruction and avoided the need
for surgery.
Conclusion: The minimally invasive techniques of EUS with cysto-gastrostomy and pancreatic
sphincterotomy by ERCP have been shown to effectively drain the pseudocyst and reduce the
postoperative hospital stay. If there is a delay in the treatment, complications like gastric outlet
obstruction could occur. Endoscopic minimally invasive approach is preferred in managing such
paediatric patients whenever feasible. The objective of this clinical case report is to attest that the
endoscopic approach is effective and safe in young children even with complicated pseudocyst when
done by skilled professionals in appropriate settings.
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[Pancreatic Pseudocyst with Gastric Outlet Obstruction and Normal Splenic Artery]
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Liver-intestinal involvement in graft versus host disease in pediatric bone marrow transplant
patients. Ten years of experience in two centers from Latin America
Gustavo Tagliaferro1, Andrea Sepulveda2, Gabriel Arancibia2, Francisco Barriga2, Veronica Busoni1,
Judith Cohen Sabban1, Gustavo Boldrini1, Marina Orsi1
1Italian
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Objectives and Study: Describe the behavior of children with a diagnosis of graft versus host disease
(GVHD) with hepato-intestinal involvement.
Methods: Retrospective, descriptive cohort study of pediatric patients with history of bone marrow
transplantation (BMT) with diagnosis of GVHD with gastrointestinal (GI-GVHD) and/or liver
involvement, from two pediatric reference centers. GVHD was defined by clinical symptoms and
histological confirmation.
Results: Between 2007 and 2017, 57 pediatric patients (0-17 years) presented with liver and/or
intestinal GVHD (median age 9 years). 74% presented GI-GVHD, 11% liver GVHD and 15% liverintestinal compromise. 80% of GI compromise and 30% of liver compromise were diagnosed in the
first 90 days of BMT. Diarrhea (96%) and abdominal pain (55%) were the most frequent symptoms.
Endoscopies were performed in 94% (50% double), and 35% required a second procedure in order to
confirm diagnosis. In 6 (11.8%) ano-rectal biopsy due to clinical instability. Normal appearing mucosa
was observed in 17% of upper GI endoscopies and in 29% of colonoscopies. Endoscopic pathological
findings were observed mainly in colon (62%). Greater severity to colonoscopic classification in those
with hepato-intestinal compromise than in those with GI compromise only (p: 0.017). Histology
suggestive of GVHD in 80% colonoscopies and 48% upper endoscopies in those with double
procedure, only high compromiso in 12%. The endoscopic-histological correlation was 76%. Liver
involvement presented elevated transaminases (mean 280 AST, 390 ALT) and bilirrubin (mean 5.7
mg/dl) in all. Post-biopsy complications provoked an intramural duodenal hematoma and liver
hemorrhage. Overall mortality was 26%.
Conclusion: According to our findings in this ten years pediatric cohort study from two Latin American
centers, these diagnostic procedures can present serious complications associated with taking a
biopsy. We suggest trying to avoid duodenal samples due to an increased risk of hematoma if upper
endoscopy and colonoscopy are required. In most cases, colon biopsies can confirm the histological
diagnosis.
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Characterization of the current training and practice environment for pediatric advanced
endoscopists in the United States
Paul Tran1, Christopher Chu2, Chris Moreau3, Jacob Mark1, Travis Piester4, Robert Kramer1
1Children's

Hospital Colorado, Pediatric Gastroenterology, Aurora, United States
Hospital Los Angeles, Pediatric Gastroenterology, Los Angeles, United States
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Objectives and Study: Due to increased incidence of pancreaticobiliary disease in children, more
pediatric gastroenterologists are performing Endoscopic Retrograde Cholangiopancreatography
(ERCP) and Endoscopic Ultrasound (EUS). Many of these procedures are safely performed by
appropriately trained pediatric advanced endoscopists (PAE) at pediatric facilities, but there is a lack of
literature characterizing their training environment. The aim of this study is to describe practicing
PAE's training experiences in the United States.
Methods: A 66-question survey was constructed in REDCap and distributed via emails to 41 roster
members of the 2018 and 2020 ERCP Special Interest Group (ERCP SIG) of the North American
Society of Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN). Questions included
the number of procedures performed, supervision with an adult or pediatric preceptor, and overall
comfort practicing independently at the conclusion of training. Respondents who do not perform ERCP
or EUS independently were excluded from analysis.
Results: Of 41 PAE's surveyed, 38 (92.7%) responded and 28 were included in analysis as they were
independently practicing either procedure. Respondents practiced in 12 states, female gender was
reported in 14% of respondents (n=4), and 50% of respondents (n=14) reported practicing EUS in
addition to ERCP. Median years in practice was similar for ERCP (M=5) and EUS (M=4) practitioners.
Almost all endosonographers (n=13, 92.9%) reported training concurrently with ERCP. Of
respondents, 14 completed an advanced endoscopy fellowship, 2 of which were a dedicated pediatric
fellowship. The majority of ERCP (n=24, 85.7%) and EUS (n=14, 100%) respondents reported an
adult advanced endoscopist involved in their training with less than half (n=13, 46.4%) training with a
PAE. Respondents who perform ERCP completed a median 250 ERCPs during training and a minority
of these (µ=40%) were performed on pediatric patients. Endosonographers reported a median 240
EUS cases prior to independent practice with even fewer (µ=14%) being performed in pediatric
patients. Most respondents felt prepared to practice ERCP (µ=80%) and EUS (µ=79%) independently
upon completion of training.
Conclusion: Pediatric advanced endoscopists have varied training experiences which may be
indicative of the relative lack of access to structured training programs. Though training varies and
most training cases were performed on adults, most PAEs feel prepared to practice independently on
children upon completion of training. Additional studies are needed to fully describe the scope of
ERCP and EUS training and practice in children.
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[Combinations of Training for Pediatric Advanced Endoscopists]
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Enforcement of London criteria in anorectal manometry of paediatric population
Melquicedec S. Vargas1, Cesar S. Moreno2, Ana Maria F. Castañeda3
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2Universidad

Objectives and Study: Enforce the London criteria for conventional and high resolution anorectal
manometry previously performed in a groupo of Colombian paediatric population.
Methods: The new London scale was enforced for anorectal disorders in patients with conventional
and high-resolution manometry previously performed and analysed with old classification of dystonia
type I, II, III and IV proposed by Dr. Rao. A hierarchical classification was made to identify
major/important findings of physiological alteration underlying a symptom, minor findings that could be
seen in healthy people and may represent a physiological alteration underlying a symptom in patients
and finally, inconclusive findings that may be abnormal/pathological but require confirmation with
additional tests. The scale is classified in four categories:
1. Presence of inhibitory anal rectus reflex,
2. Disorders of anal tone and contractility,
3. Disorders of rectoanal
coordination in which the greatest change was observed compared with the previous
classification of dysinergia types, and
4. Disorders in rectal sensitivity. 100 paediatric patients with manometries (conventional and high
resolution) performed during 2019 in different cities of Colombia were reviewed, including indications
such as chronic constipation and faecal incontinence (retentive and non-retentive).
Results: The new London criteria allows the evaluation of anorectal function performance,
investigating anal rectus reflex, anal tone, contractility, rectoanal coordination and rectal sensation.
Multicentre study of 100 patients from 6 cities in Colombia with manometry studies, 80 conventional
and 20 of high resolution. Median age 9 years (IR 3), female gender 41, male 59, urban origin 84 and
rural origin 16. The indication was constipation in 54 patients and incontinence in 46. Inhibitory
rectoanal reflex disorder was evident in 3 patients. Anal tone disorder and contractility in 96 patients,
78 with anal hypotension and combined hypocontractility and 18 with anal hypotension and normal
contractility. Anorectal coordination disorder in 48 patients, 3 with abnormal expulsion with normal
manometric pattern of rectoanal coordination, 38 with abnormal expulsion with dyssynergia (previously
Rao I or Rao III), 1 with abnormal expulsion with poor propulsion, 4 with abnormal expulsion with poor
propulsion and dyssynergia (previously Rao II or Rao IV) and 2 with normal expulsion with abnormal
manometric pattern of rectooanal coordination. Rectal sensation disorder in 98, 77 with rectal
hyposensitivity and 21 with borderline rectal hyposensitivity
Conclusion: This is the largest paediatric group in which the London classification has been enforced
retrospectively. This classification allows grouping and specifically describing anorectal coordination
disorders. Future prospective studies of London classification enforcement are needed.
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Caustic ingestion in children. Still a matter of concern. 10 years experience of a reference
paediatric public hospital of a developing country
Martin Vazquez1, Alvaro Candela2, Walter Cerruti2, Julian Crispino2, Javier D Angelo2, Hernan
Fontes2, Carlos Scaniello2, María Noel Tanzi1, Laura Delgado1, Claudio Iglesias1
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Pediátrico. Centro Hospitalario Pereira Rossell, Servicio de Gastroenterología, Hepatología
y Nutrición Pediátrica, Montevideo, Uruguay
2Universidad de la República., Facultad de Medicina, Montevideo, Uruguay
Objectives and Study: caustic ingestions are still a significant cause of morbidity in children despite
many efforts to reduce them. Injury severity depends on many factors. There is no correlation between
symptoms and severity of oesophageal and gastric damage so endoscopy is necessary in order to
evaluate it. In our country there are guidelines to manage caustic ingestion that includes: ranitidine,
antibiotics and corticosteroids until de performance of endoscopy. The aim of this project is to evaluate
this problem and its management in a paediatric reference centre of a developing country.
Methods: retrospective observational study. All patients younger than 15 years old with diagnosis of
caustic ingestion at Paediatric Emergency room from a Reference Hospital in Montevideo, Uruguay,
from January 2007 to December 2017 were included. Personal records were analysed collecting the
following data: age, sex, type of caustic, domestic or industrial use, symptoms at the moment of
consultation, endoscopy performance, time between ingestion and endoscopy, site and severity of
injury (Zargar grade), stenosis development, need for oesophageal dilatation. The statistical analysis
was performed with SPSS. The project was approved by the Ethics Committee of the Hospital Pereira
Rossell and informed consent was asked to all participants.
Results: 75 children were included, male:female ratio of 1.3, mean age 3.12 years. Alcali ingestion
had a frequency of 74% and acid 26%, being the most ingested agents sodium hydroxide (40%) and
sodium hypochlorite (24%). All the ingestions were accidental. 48% of caregivers performed
something in order to reduce the injury: give water, milk or lemon (20%), induced vomit (20%), others
(8%). 92% of patients presented with symptoms (vomits 47%, sialorrhea 35%, abdominal pain 27%,
bleeding 9%, odynophagia 7%, respiratory symptoms 5%). 37% had at least one sign at physical
examination (sialorrhea 23%, mouth/lips burns 24%,tongue ulcers 12%, red throat 7%). Time between
ingestion and endoscopy was 22.9 hours. In 52% of patients consultation with Toxicology Center were
done. Endoscopy was normal in 88% of the patients. Considering Zargar scores: 1% had grade 1, 7%
had grade 2A, 1% had grade 2B and 3% had grade 3A. 5% had gastric lesions (2 patients had mild
erythema and 2 patients severe erosions and ulcers).Local guidelines recommendations about using
antibiotics, ranitidine and corticoids until endoscopy were accomplished in 90% of these patients. 3%
developed esophageal stenosis requiring endoscopic dilatations (1 patient with Zargar 2B and the
other 3A). Zargar score 2B or higher had more risk for the development of esophagic stenosis (p<
0.05)
Conclusion: caustic ingestion is a potentially preventable cause of morbidity in children. In our
country there was an accurate initial management from pediatricians at Emergency care including a
timely correct screening of gastrointestinal damage using endoscopy. Some patients may benefit from
the use of corticosteroids in order to reduce esophagic stenosis. Considering this project, and
according to new evidence local guideline has been updated. Prevention is the better treatment of
these injuries and Public Health Care politics and education to caregivers are not still enough.
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Treatment of benign oesophageal stenosis in children with balloon dilatation: 4 years results
Jorge Villarruel1, Humberto Scherl2, Andrea Mattile3
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Introduction: Oesophageal stenosis is rare in paediatric patients; however, some may require
dilatation.
Objective: To evaluate the usefulness and safety of the use of balloons in the dilatation of
oesophageal strictures in children.
Method: A retrospective analysis was carried out in a period of 4 years (December 2014 - December
2018) of a referral centre in western Argentina. All children under 16 years of age with oesophageal
stricture who underwent dilatation were included. The data were obtained from their medical records.
The demographic characteristics, location, number and length of the stenosis and the number of
dilatations performed were recorded.
Results: 22 patients with oesophageal stricture that required dilatation were identified. Of them, 15
(68.18%) were male and the age range was from 7 months to 13 years. The most frequent aetiology
was oesophageal atresia, followed by caustic injury. Only 3 patients had a stenosis greater than two
vertebrae and one child had two stenotic areas. The majority (16 patients = 72.72%) required only one
session and one patient required 5 sessions. No patient had perforation and only two had scant
bleeding that resolved spontaneously.
Conclusion: Endoscopic balloon dilatation is a useful and safe procedure, with minimal morbidity and
mortality.
Key words: oesophageal stenosis, balloon dilatation

Contact e-mail address: jorgevillarruel66@gmail.com

Volume 72, Supplement 1, May 2021

402

GASTROENTEROLOGY - Endoscopy
G-eP-127
Endoscopic variceal ligation versus shunt surgery in variceal bleeding prevention in children
with portal hypertension
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Objectives and Study: Portal hypertension (PH) surgical treatment methods in children give the
opportunity to achieve a lasting effect in the variceal bleeding (VB) prevention and reducing pressure
in the portal system. The question regarding the possibility of combining the endoscopic and surgical
treatment methods in order to increase the VB prevention efficacy remains debatable. Today there is
no consensus on the possibility of endoscopic variceal ligation (EVL) consistent use as a VB primary
prevention method followed by surgery as a radical and final treatment in children with PH.
Aim: To determine the optimal place of endoscopic and surgical methods in the VB prevention
treatment in children with PH.
Methods: A retrospective review of 120 children (aged from 0 to 18 years) with PH and VB high risk
treated in The National Children Specialized Hospital «OHMATDYT» was performed from January 1,
2016 to November 15, 2020. The study was conducted in accordance with the principles of the
Declaration of Helsinki. The study protocol was approved by the Local Ethics Committee for all
participants. VB high risk were defined as presence of the II degree esophageal varices with red wale
markings, II degree esophageal varices in combination with gastric varices and III degree esophageal
varices. Esophageal varices eradication was defined as a grade decreasing to the I degree or the
absence of visible varices. Rebleeding was defined as spontaneous bleeding from the esophageal or
sgastric varices, which occurred after preventive treatment and required urgent endoscopy or blood
transfusion. We used the EVL and portosystemic shunting variants as two main endoscopic and
surgical VB preventing methods. According to the chosen method two groups were formed - surgical
and endoscopic.
Results: The data of 29 patients from the endoscopic group and 55 patients from the surgical group
were available for the final analysis (Table). The complications incidence and severity was significantly
higher in the surgical group (p＜0.05). 2 (6.9%) patient from endoscopic and 10 (18.2%) patient from
surgical group had more than one complication. Moreover the number of severe complications that
required repeated surgical or endoscopic interventions under general anesthesia was greater (p＜
0.05) in surgical group. Endoscopic treatment efficacy in achieving esophageal varices eradication and
rebreeding prevention is higher than surgical (p＜0.05). No significant difference was found for
esophageal varices recurrence rates (p>0.05) depending on the selected treatment.
Conclusion: Endoscopic treatment compared to surgical may be more effective in esophageal varices
eradication and VB prevention (p＜0.05). It has a lower postoperative complications incidence and
severity (p＜0.05). Despite these, EVL do not affect the pressure in the portal system and do not
restore normal portal blood flow to the liver. The optimal prevention treatment option could be a
combination of endoscopic and surgical methods to achieve treatment completeness in children with
PH. EVL could be used as a preparatory stage for portosystemic shunting. The EVL using as the only
preventive treatment method may be justified by the impossibility of performing portosystemic
shunting, with age and anatomical restrictions for surgical treatment.
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Endoscopic group. Total
number of patients (%)

Surgical group. Total
number of patients (%)

P value

Esophageal varices
eradication

26 (89.7%)

24 (43.6%)

0,001

Eradication failure

3 (10.3%)

31 (56.4%)

0,001

Variceal recurrence

3 (10.3%)

2 (3.6%)

0,45

Rebleeding

1 (3.4%)

15 (27.3%)

0,01

Complications

8 (27.6%)

30 (54.5%)

0,03

[The results in the study groups of patients.]
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PEG and j-PEG complications in a pediatric home care setting
Ioannis Xinias1, Eleana Kouroukli1, Maria Galogavrou1, Fotios Kirvassilis1, Elpis Hatziagorou1,
Konstantina Vasilaki1, Paraskevi Karanika1, John Tsanakas1
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Objectives and Study: Percutaneous endoscopic gastrostomy (PEG) is the procedure of choice in
severe special health conditions. The numbers of PEG procedures are increasing globally in children
with severe disorders, which need home caring and nutritional support. PEG and sometimes Jejunal PEG (j-PEG) is preferred due to severe nutritional and thrive problems in this group of patients, and
moreover due to immunological benefits.Our goal was to report about the short-term complications
after PEG/j-PEG procedure. Another goal was to register all long-term complications we faced after
several years of follow up.
Methods: 51 children (1-19 years) who underwent PEG procedure, due to various severe disease and
severe nutritional problems were evaluated. PEG procedure was done after 1 year of tube feeding and
in cases in whom per os feeding was not feasible. All children had a follow up from 1-6 years. Data
that were registered were underlying diseases, the age at the procedure, immediate and long-term
complications.
Results: Indication for PEG procedure was inability for per os feeding due to several problems of
swallowing and/or chewing. J-Peg was placed in 3 children due to severe gastroesophageal reflux and
lung aspirations. Severe short-term complications were not noted. Mild long term complications were:
trauma infection (2 children), gastric and other fluid excretion from dermal stoma (2), limited local
blood loss from the stoma (1), local dermal and gastric ulceration (21), obstruction of enteric tube (1),
obstruction of gastric tube (14), replacement of gastrostomy in other area (4 patients).
Conclusion: Feeding via PEG in children with several feeding difficulties looks save, provided from
specialized experienced medical stuff. Even placement makes this feeding approach more useful.
Cooperation of medical, nursing stuff and various paediatric subspecialties (gastro-pneumoneurologist) is an important factor for the excellent outcome and complete support of feeding and
thriving of these children.

Contact e-mail address: xinias@auth.gr

Volume 72, Supplement 1, May 2021

405

GASTROENTEROLOGY - Endoscopy
G-eP-129
Retained esophageal metallic debris following button battery ingestion detected by noncontrast CT: a case series
Dotan Yogev1, Raffi Lev-Tzion1, Oren Ledder1, Esther Orlanski-Meyer1, Elena Zharkov2, Ruth CytterKuint2
1Shaare Zedek Medical Center, Juliet Keidan Institute of Pediatric Gastroenterology and Nutrition,
Jerusalem, Israel
2Shaare Zedek Medical Center, Department of Radiology, Jerusalem, Israel

Objectives & study: Button batteries (BB) are one of the more dangerous pediatric foreign bodies,
requiring immediate endoscopic removal and meticulous follow-up. Serial cross-sectional imaging,
preferably with magnetic resonance imaging (MRI), has become the current standard of care, allowing
review of soft tissue for potentially lethal vascular complications. However, retained metallic debris
may cause thermal injury during an MRI, potentially aggravating local injury. Therefore, an MRI should
presumably be avoided if residual metallic material is suspected.
We describe a new finding of high-attenuation content in the esophagus on computerized tomography
(CT) following BB removal. As the CT included a non-contrast phase, the observed enhancement
likely represents retained metallic debris.
Methods: A single-center, retrospective review of patients 0-18 years old who presented due to
foreign body ingestion. Endoscopy and imaging reports were reviewed to identify BB cases. The study
was approved by the institutional IRB committee.
Results: Between 2014-2020, approximately 195,000 children 0-18 years of age presented to our
pediatric emergency department, 161 of them due to battery ingestion. Of these, 14 (8%) underwent
emergent endoscopy, and in 9 (5%) a BB was lodged in the esophagus. Median time from ingestion to
endoscopic removal was 8 hours (IQR 6-40). The degree of local damage varied from edema and
fibrin to necrosis and deep ulcerations. No perforations were identified. In all cases, damage to the BB
was noted and ranged from mild corrosion to visible debris on the damaged mucosa.
All nine patients underwent CT to assess damage extent (median time from endoscopy to CT 44 hours
(IQR 18-54(). High-attenuation content on non-contrast CT (140-1150HU) was identified in 7/9 patients
(figure 1). A non-contrast scan was not available for one patient. In one patient for whom no foreign
content was identified, the time lapse between endoscopy and CT was prolonged (3.5 days). Five
patients had a 2nd CT (3-7 days between studies) and foreign material was still recognizable though
with reduced enhancement (145-298 HU).
Conclusions: We describe a new finding on CT post-BB removal which likely represents metallic
debris. Clinicians should be aware of the potential for retained metallic debris before considering MRI.
Further research is required to determine the clinical significance of these findings and the true risk of
thermal injury from MRI in these cases.
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GASTROENTEROLOGY - Enteropathy (other than Coeliac disease)
G-eP-130
Atypical presentations in patients with MYO5B mutation
Anuradha Nair1,2, Palaniswamy Karthikyan3, Elena Cernat1
1Leeds

Children’s Hospital, Leeds teaching Hospitals, NHS Trust, Paediatric Gastroenterology, Leeds,
United Kingdom
2Lords Hospital, Paediatric Gastroenterology, Trivandrum, India
3Leeds Children’s Hospital, Leeds teaching Hospitals, NHS Trust, Paediatric Hepatology, Leeds,
United Kingdom
Objectives and Study: Microvillus inclusion disease (MVID) is an autosomal recessive condition
resulting from an aberrant cellular polarity of the intestinal epithelial brush border secondary to the
mutation in the MYO5B gene which encodes the molecular motor protein myosin Vb. Some patients
can develop a progressive familial intrahepatic cholestasis-like phenotype with low gamma glutamyl
transferase (GGT) while more rarely, others have isolated cholestasis without intestinal disease. The
objective of this report is to raise awareness of the atypical presentation of MVID as cholestasis with
low GGT.
Methods: An 8 year old girl and a 7 year old boy each with confirmed MYO5B mutation, one with
normal electron microscopy of the intestinal biopsy and one with typical MVID, both presenting with
severe cholestasis.
Results: Case 1: girl now aged 8 years, first-born to non-consanguineous parents at 34 weeks
gestation, admitted to the neonatal unit for poor feeding. Diarrhoea was noted from day 1 of life which
only temporarily improved with change of feeds. She subsequently experienced frequent hospital
admissions with dehydration and metabolic acidosis. Investigations included two upper GI
endoscopies and small bowel mucosal biopsy, one of which was normal while the other showed
irregularity of the brush border however with normal electron microscopy. At 16/12 of age she
developed cholestasis with low GGT and was initially assessed for PFIC mutations with negative result
until 2 years ago when it revealed the MYO5B mutation. Severe pruritis was managed with an internal
biliary diversion at 2 years, exteriorized at the age of 3, at which time a PEG was inserted because of
poor weight gain. She continues to have diarrhea, up to 10 times/day, with weight following the 0.4th
centile on PEG feeds and diorylate. Rarely she has episodes of metabolic acidosis associated with
intercurrent illnesses. Parenteral nutrition (PN) has not been indicated, but PR bleeding with a raised
faecal calprotectin and thickened bowel on ultrasound are now prompting further investigation for IBD.
Case 2: boy now aged 7 years, born at term to consanguineous parents, with diarrhoea since birth,
episodes of metabolic acidosis and electrolyte imbalances. He had initially presented with cholestasis
and intractable pruritus liver biopsy showing giant cell hepatitis and ductopenia and suspected PFIC.
At 7/12 PEG feeds were commenced, followed by PN a month later because of growth failure and
continuing diarrhoea. Small bowel biopsy showed typical MVID, and genetic testing the MYO5B
mutation. By 2 years of age, his liver function had normalized but intractable pruritus continued until 4
years of age. Diarrhoea slowly improved and he was weaned from PN at 7 years. Jaundice and
pruritus then recurred and liver function deteriorated (very high bilirubin, bile acids and liver enzymes
which had previously been normal).
Conclusion: There is evidence to indicate a relation between MVID and intrahepatic cholestasis due
to the MYO5B mutation. Notably these patients appear to have a milder intestinal presentation.
Clinicians should be aware of the variety of phenotypes associated with MYO5B mutations.
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GASTROENTEROLOGY - Enteropathy (other than Coeliac disease)
G-eP-131
Food protein-induced enterocolitis syndrome (FPIES) in preterm, low birth weight newborn in
NICU: a case series
Ilaria Cocchi1, Irene Daniele2, Francesca Maria Castoldi3, Gianluca Lista4, Giovanna Monti5, Gian
Vincenzo Zuccotti6,7, Enza D'Auria8
1University

of Milan, Vittore Buzzi Children's Hospital, Pediatrics and Neonatal Intensive Care Unit,
Milan, Italy
2Vittore Buzzi Children's Hospital, Neonatology, Milan, Italy
3Vittore Buzzi Children's Hospital, Neonatal Intensive Care Unit, Milan, Italy
4Vittore Buzzi Children's Hospital, Neonatology, Neonatal Pathology and Neonatal Intensive Care Unit,
Milan, Italy
5Regina Margherita Children's Hospital, Turin, Pediatric Allergology, Turin, Italy
6University of Milan, Vittore Buzzi Children's Hospital, Pediatrics, Milan, Italy
7University of Milan, Biomedical and Clinical Sciences 'L. Sacco' and Pediatric Clinical Research
Center 'Romeo ed Enrica Invernizzi', Milan, Italy
8University of Milan, Vittore Buzzi Children's Hospital, Pediatric Allergy Unit, Milan, Italy
Objectives: Food protein-induced enterocolitis syndrome (FPIES) is a non-IgE-mediated food allergy.
Knowledge on epidemiology, pathophysiology and diagnosis of this syndrome has evolved, though
evidences on several aspects of this disease are still lacking, particularly in premature, low birth weight
(LBW) babies.
Methods: We describe six cases of FPIES in preterm (< 37 gestational age, GA), LBW (< 2500
grams, g) babies from two tertiary centres in Northern Italy (Vittore Buzzi Children Hospital of Milan
and Regina Margherita Hospital of Turin). Those cases were selected complying with the FPIES
diagnostic criteria published in the 2017 International Consensus Guidelines.
Results: Six LBW, with average weight of 1771g (1070-1980g) and preterm (28+2-36+6 GA) babies
had FPIES. In 2/6 there was a positive family history of atopy. Four cases were twins (1
monochorionic), with only one newborn affected. The median age of onset was 12 days of life (median
GA 34+6, min 30+5); in three cases the first symptoms appeared in the first week of life, and in one
patient since the first hours after delivery. All cases showed gastric-intestinal involvements with emesis
(5/6, 1 bilious) and/or pathological stools (4/6 bloody stool); 4/6 had distended and painful abdomen;
2/6 had instability of vital parameters and impaired general conditions. Two small-for-gestational-age
babies had pathological weight loss. In 3/6 anaemia was observed. The median of peripheral blood
leukocyte count was 17540/mmc (min 6840-max 38780/mmc) and the one of platelet count
357500/mmc (min 250000-max 650000/mmc). Median neutrophil count was 7000/mmc (min 1370max 24025/mmc). In 5/6 cases eosinophilia was observed (median 780-max 3102/mmc).
Unexpectedly, total IgE and specific-serum IgE (beta-lactoglobulin and casein) resulted positive in one
case, as in atypical form. In 4/6 the radiological findings were pathological (i.e. pneumatosis).
Abdomen ultrasonography resulted abnormal in 5/6 cases. Our case series highlight the following
aspects: 1) clinical manifestations of FPIES in preterm newborn are non-specific and often overlap
with other disease (i.e. necrotizing enterocolitis), clinical symptoms vary from gastro-intestinal,
including less common ones (e.g. bilious vomiting, first described in our cases series, or pale stool and
transient biliary dilatation reported in literature) to compromised general conditions, already at onset,
making this syndrome a real medical emergency; 2) certain degree of leucocytosis, neutrophilia,
thrombocytosis and anaemia at laboratory exams, but also eosinophilia; 3) aspecific but pathological
imaging findings; 4) diagnostic work up often leads to invasive procedures, unnecessary antibiotic
therapy and prolonged parenteral nutrition; 5) typical relapsing course as consequence of initial
misdiagnosis (“the worst first”) and clinical improvement achieved by changing type of feeding with
maintenance of remission with correct type of formula.
Conclusion: FPIES is a challenging diagnosis in neonatal period, even more in preterm babies,
especially due to the fact that it may mimic countless of other medical condition. The aim of this report
is to improve neonatologist's awareness of FPIES, considering unique elements of this specific
population, in order to optimize the diagnostic-therapeutic process.
Contact e-mail address: ilaria.cocchi88@gmail.com
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GASTROENTEROLOGY - Enteropathy (other than Coeliac disease)
G-eP-132
Novel homozygote variant in PCSK1 caused congenital proprotein convertase 1/3 deficiency in
a infant with congenital diarrhea and intestinal failure
M.Pilar Guallarte alías1,2, Hanaa Marzouk3, Yigael Finkel3, Carina Frykholm4, Eva-Lena Stattin4, Hans
Matsson4, Linda Westberg1, Kajsa Waldenvik3, Josefin Ullberg1, Ulrika Fagerberg1, Niklas Nystrom3
1Barnklinik

Vasteras, Pediatrics Medicine, Vasteras, Sweden
Uppsala University, Pediatric Gastroenterology, Vasteras, Sweden
3Uppsala, Pediatrics Medicine, Uppsala, Sweden
4Uppsala, Genetic, Uppsala, Sweden
2CIFU

Objectives: We used whole exome sequencing (WES) to identify the molecular genetic cause in a
patient presenting with severe malabsorptive watery diarrhea and postnatal intestinal failure.
Methods: WES (SureSelect Clinical Research Exome v2, Agilent) was performed on genomic DNA
from a whole blood sample. Sequence alignment and variant calling was done using an in-house
bioinformatic pipeline. Variants were manually inspected and matched to patient's symptoms using
Alissa Interpret 5.1.4 (Agilent), HGMD database (Qiagen) and Alamut Visual v2.11 (interactive
biosoftware). The detected variant was verified with Sanger sequencing.
Results: A boy born to healthy consanguineous young parents from Syria at 41+3 gestational weeks
after normal pregnancy and birth. Dysmorphic features was noted (frontal bossing, midface
hypoplasia, depressed nasal bridge, bilateral clinodactyly of the 4th toes and micropenis with unilateral
cryptorchidism). Watery diarrhea debuted immediately after meconium discharge. The diarrhea
increased despite several specific elimination tests of carbohydrates (lactose, glucose, galactose) and
amino acids. He developed dehydration and metabolic acidosis. The diarrhea improved with total
parenteral nutrition (PN) at two weeks of age, after four weeks PN was individualized. Before
discharge the parents went through the home PN programme. Extensive investigation of metabolic,
infectious and allergic disease was normal. Normal catecholamines. Faecal elastase was subnormal in
the early phase and later normalized. The most common cystic fibrosis´s mutations were excluded.
The Blueprint Genetics Congenital Diarrhea Panel revealed a heterozygous variant of unknown
significance in GUCY2C, however, this gene variant was not considered to explain the patient´s
phenotype. Intestinal biopsies were histologically normal. At two and nine months of age, respectively,
low cortisol levels were measured despite two normal values therebetween. Due to previously
negative genetic testing, WES was selected and identified a homozygous nonsense likely pathogenic
variant (c.1549C>T, p.(Arg517Ter) in the PCSK1 gene predicting a loss-of-function effect on the
protein. This variant is novel with no homozygotes reported in healthy controls (gnomADv2.1.1,
125670 individuals). Pathogenic variants in PCSK1 are associated with proprotein convertase 1/3
deficiency characterized by malabsorption, diarrhea, hypocortisolemia, increased plasma proinsulin
and early-onset obesity. Familial segregation analysis revealed that both parents were heterozygous
carriers of this variant. At one year of age the boy shows normal growth and psychomotor
development. Intestinal absorption has improved, oral feeding has been gradually introduced. Signs of
hyperphagia and excessive weight gain in spite of reduced caloric intake. Att 18moths he had very
high proinsulin value, fluctuating TSH and free thyroxine within the lower normal range.
Conclusions: We describe a clinical case of congenital diarrhea with a novel PCSK1 pathogenic
variant causing congenital proprotein 1/3 deficiency. In addition to congenital diarrhea the phenotype
included chronic intestinal failure, several dysmorphic features and intermittent low cortisol levels. The
combination of the WES result and the phenotype support the diagnosis.
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GASTROENTEROLOGY - Enteropathy (other than Coeliac disease)
G-eP-133
Chronic diarrhoea, failure to thrive and protein-losing enteropathy in infants: identification and
characterization of two novel mutations causing DGAT1-deficiency
Hubert Kogler1, Raul Jimenez Heredia2,3,4, Carina Lender1, Edda Mittheisz1, Wolf-Dietrich Huber5,
Georg Friedrich Vogel6,7, Andreas Janecke6, Thomas Müller6, Andreas Vécsei1, Kaan Boztug1,2,4
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Objectives and Study: Congenital diarrhoeas and enteropathies (CODEs) are rare causes of
intractable diarrhoea in infants. Recently, the identification of mutations in the diacylglycerol Oacyltransferase1 (DGAT1) gene has led to the characterization of a new entity within the group of
CODEs, namely DGAT1-deficiency. To date, only a few cases of DGAT1-deficiency have been
reported.
Methods: Two case reports.
Results: We report the cases of two girls, who presented at the age of 3 months (patient 1 [P1]) and 1
month (patient 2 [P2]) with vomiting, foul smelling loose stools and failure to thrive (< 3rd centile). Low
levels of albumin [28.73 g/l in P1 and 25.88 g/l in P2, normal range: 35.7 - 51.3 g/l], IgG [1.59 g/l in P1
and 0.87 g/l in P2, normal range: 2.7 - 7.8 g/l], and fat-soluble vitamins were found. Parenteral nutrition
was required in both infants. An extensive work-up including stool studies for common gastrointestinal
pathogens, abdominal ultrasound, endoscopy with biopsies failed to reveal a diagnosis.
Genetic testing was done by whole exome sequencing (WES) of both girls, followed by validation and
segregation within the family by Sanger sequencing. The homozygous mutation found in P1 is located
in chr8:145540924C>T (GRCh37) leading to an activation of an intronic cryptic acceptor site that
incorporates 7bp to the transcript, thus changing the reading frame (ENST00000332324.4:c.10959G>A,p.Trp365Cysfs120*). In P2 we found compound heterozygosity in positions
chr8:145541032A>C (GRCh37) (ENST00000332324.4: c.1058T>G,p.Met353Arg) and
chr8:145541756A>G (GRCh37) (ENST00000332324.4:c.751+2T>C,NA), leading to a missense and a
splicing mutation, respectively. Both splicing mutations have been proven to affect the splicing
process. In P1, by adding 7 nucleotides to the transcript sequence, and in P2, by skipping exon 8
(75bp) during or immediately after the transcription process. Western blot displayed significant
reduction of DGAT1 expression in both infants.
Symptoms and nutrition status significantly improved after initiating a severely fat-restricted diet.
Consequently, parenteral nutrition could be discontinued in both girls.
Conclusion: Our findings add to the growing recognition of DGAT1 deficiency as a cause of CODE.
Whole-exome and genome sequencing in the early stages of evaluation can reduce the time to
diagnosis of CODEs. This is highly relevant in the management of affected children with DGAT1deficiency, as dietary lipid restriction significantly improves the clinical course in a potentially lifethreatening condition.
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GASTROENTEROLOGY - Enteropathy (other than Coeliac disease)
G-eP-134
Short Bowel Syndrome (SBS) related Intestinal Failure (IF): a single-center experience
Konstantina Vasilaki1, Petrina Vantsi1, Aikaterini Christelia1, Ioannis Xinias1, Paraskevi Karanika1,
Emmanuel Roilides1
1Aristotle University of Thessaloniki, 3rd Paediatric Department, Paediatric Gastroenterology Clinic,
Thessaloniki, Greece

Objectives and Study: SBS is a condition that results from the modification of intestinal digestion and
absorption which occurs after extensive bowel resection. SBS is a complex disorder with nutritional
and metabolic consequences. Its prevalence in children varies between 0.02% and 1.2% with most
cases being premature neonates with Necrotizing Enterocolitis (NEC). Parenteral nutrition (PN) was
an important, life-saving advance in the care of patients with SBS, though long-term administration
often leads to severe complications, such as central venus catheter (CVC) infections, liver dysfunction
and metabolic bone disease. This retrospective study investigates SBS manifestations and effects in
children, the risk factors that affect disease progression and the outcome of the syndrome as well.
Methods: Medical records of patients with SBS related IF from 2005-2020 were reviewed.
Demographic data, etiology of SBS, length of remnant small bowel, resection of ileo-caecal valve
(ICV), presence of an ostomy, need of PN and its duration were recorded.
Results: 14 children with SBS, (7 males and 7 females) with mean age 5,1 ± 4,2 years, were
evaluated. The underlying diseases were NEC in 9 (64%), congenital gastrointestinal malformations
(atresia, malrotation and volvulus) in 3 (21%), Hirschsprung's disease in 1, and recurrent ileus in 1.
The median length of remnant bowel was 40% of expected length for gestational age. Only 4 children
(28,5%) preserved the ICV, 10 patients (71%) had colostomy or ileostomy for a median period of 8
months. Overall survival rate was 100%. The median weight-for-age z-score is -2,3. 12 patients
(85,5%) required PN for a median time of 3 months, ranging significantly between 1 and 48 months.
Parenteral independence in the child with the longest parenteral requirement was achieved after
treatment with teduglutide, a GLP-2 analog. The length of remnant bowel was an independent
prognostic risk factor for PN duration. 5 out of 14 patients (35,7%) had IF associated liver disease. As
expected, longer duration of PN was significant correlated with IF associated liver disease.
Conclusion: Most children with SBS had NEC. SBS had a good outcome despite long term PN.
Preliminary evidence of tetuglutide use demonstrates promising signs in the treatment of children with
PN-dependent IF.
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GASTROENTEROLOGY - Eosinophilic Esophagitis
G-eP-135
Relationship between clinical symptoms, pH-impedance data, and endoscopic features in
pediatric eosinophilic esophagitis
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Objectives and Study: The aim of the study was to reveal the association between clinical
symptoms, pH-impedance data, and endoscopic features in patients with eosinophilic esophagitis
(EoE).
Methods: The study included 17 patients with EoE (eosinophil counts of ≥15/HPF) who underwent
combined impedance-pH testing and upper endoscopy between Jan 2018 and Aug 2020. The
average age of this group is 10.35 (95%CI: 7,9077 to 12,7981). Male - 14 (82%), female - 3
(18%).EGD findings (white exudates, linear furrowing, circular rings, strictures, edema), pH-impedance
data (acid exposure time (AET), retrograde bolus movement (RBM), longest acid exposure, proximal
events) and clinical symptoms were assessed in each patient.
Patients were excluded based on the history of any abdominal surgery.
Results: The most common endoscopic finding: furrows described in 14 patients (82%), edema in 12
(71%), exudates in 12 (71%), rings in 9 (53%), strictures in 4 (24%). The EoE endoscopic reference
score EREFS (an acronym for exudates, rings, edema, furrows, and strictures) was proposed as a
standardized tool to classify and grade the presence and severity of the five major endoscopically
features of EoE. Endoscopy EREFS Scores were highest in patients with dysphagia in our study.
Cinical symptoms: dysphagia had 4 patients (24%), bolus impaction - 2 cases (12%), GERD-related
symptoms (heartburn, abdominal pain, belching, vomiting, and nausea) observed in 11 cases (64,7%).
pH-impedance testing revealed abnormal data (AET>7%, RBM>70) in 7 patients (41%) .
Clinical symptoms in the group EoE without GERD: dysphagia=2 patients, bolus impaction=1, GERDrelated symptoms (heartburn, abdominal pain, belching, vomiting, and nausea)=7; in the group EoE
with GERD: dysphagia=2 patients, bolus impaction=1, GERD-related symptoms=4.
Conclusion: we found no significant difference in the clinical symptoms and endoscopic findings in
study groups (EoE with GERD and EoE without GERD). The most common endoscopic finding in
children with EoE were furrows 14 (82%), edema in 12 (71%), and exudates in 12 (71%).

Parameters

EoE without GERD (n=10 EoE with GERD (n=7
59%)
41%)

Mann-Whitney test P

Age

10.4 (95%CI: 6,6722 to
14,1278)

10.29 (95%CI: 6,1942 to
14,3772)

P = 0,7676

Endoscopic findings
(EREFS endoscopic
scale)

4

3

AET, %

1.53 (95%CI:0,6270 to
2,4330)

12.56 (95%CI:7,6381 to
17,4762)

Number of RBM

38.6 (95%CI: 27,0298 to
50,1702)

73.43 (95%CI: 36,9749 to
P = 0,0566
109,8823)

Proximal events

12.44 (95%CI: 5,2531 to
19,6358)

19.86 (95%CI: 9,8758 to
29,8385)
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longest acid exposure,
min

2.91 (95%CI: 1,8062 to
4,0160)

27.33 (95%CI: 16,3757 to
P = 0,0008
38,2815)

[Characteristics of c pH-impedance data and endoscopic features of patients with EoE. Data are
presented as mean with 95% confidence interval (CI)]
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GASTROENTEROLOGY - Eosinophilic Esophagitis
G-eP-136
No change of first choice anti-inflammatory therapy in paediatric patients with Eosinophilic
Esophagitis despite guideline update in 2017
Simon Buehler1, Hannes Hoelz1, Eberhard Lurz1, Elisabeth Klucker1, Theresa Foerg1, Mohammad
Samer Hajji1, Tobias Schwerd1
1Ludwig

Maximilians University (LMU) Munich, Department of Paediatrics. Dr von Hauner Children's
Hospital, Munich, Germany
Objectives and Study: In 04/2017 a new guideline for the management of paediatric patients with
Eosinophilic Esophagitis (EoE) was introduced, in which Proton-Pump-Inhibitors (PPI), elimination diet
(ED) or topical steroids (TS) were recommended as first line anti-inflammatory therapy. Choice of
therapy should individually be discussed with the patient and/or family. Prior guidelines included a PPI
trial as diagnostic criterion for EoE in order to exclude PPI-responsive esophageal eosinophilia (PPIREE). We hypothesized, that adherence to the new guideline would lead to a reduced application of
PPI as first line treatment and analysed treatment choices before and after guideline implementation in
a single-centre retrospective analysis.

Methods: In a single-centre retrospective analysis we compared the management of paediatric EoE
patients treated before and after implementation of the guideline in 2017. The 1st patient group was
newly diagnosed between 01/2015-04/2017, the 2nd between 05/2017-09/2020. Both groups were
followed from diagnostic esophagogastroduodenoscopy (EGD) to remission or to a maximum of 3
follow-up endoscopies. Histologic remission was classified by peak eosinophil count (eos) ≤5/high
power field (HPF). Histologic response was defined by eos ≤15/HPF. Continuous variables are
presented as percentages or median with interquartile range (IQR).
Results: Of 36 patients entered into the hospital database, 13 patients were diagnosed and treated
before and 23 patients after 04/2017. Median age at time of diagnosis in the 1st group was 6 years
(IQR: 5.0-12.0) and in the 2nd group 10 years (IQR: 6.0-14.0). Proportion of males in both groups was
equal [1st 10/13 (77%), 2nd 18/23 (78%)]. PPI was 1st choice therapy in 9/13 (69%) and 20/23 (87%) of
patients in 1st and 2nd group respectively. PPI dose varied in both groups between 1-2mg/kg/d. 4/9
(44%) patients in the 1st and 14/23 (61%) patients in the 2nd group were treated with 2mg/kg/d. Followup endoscopy after median of 4.0 (IQR=3.0-5.3) months in the 1st and 3.0 months (IQR=3.0-4.5) in the
2nd group revealed remission in 1/9 (11%) patients in the 1st and 5/20 (25%) patients in the 2nd group.
In PPI-non-responders 2nd choice of treatment was ED in 6/8 (75%) in the 1st and 11/15 (73%) in the
2nd group. Follow-up endoscopies after ED revealed remission in 6/6 patients of the 1st and 3/11 (27%)
patients of the 2nd group. TS were used in 2/15 (13%) patients of the 2nd group after PPI-failure, of
whom one patient achieved remission. After a maximum follow-up of 3 EGDs, no remission was
achieved in 2/13 patients (15%) of the 1st group and 11/23 patients (48%) of the 2nd group. Of patients
without remission histologic response was achieved in 0/2 patients of the 1 st and 5/11 (45%) patients
of the 2nd group.
Conclusion: The use of PPI as 1st choice therapy in patients with EoE did not change following the
publication of an updated EoE guideline in 2017 although treatment response to PPI was low in our
cohort. In accordance to updated PPI dosage recommendations of 2018 AGREE guideline a higher
proportion of patients was treated with 2mg/kg/d of PPI in the 2 nd group. All treatment options should
be openly discussed with families. A major limitation of our analysis is the small sample size.
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Clinical characteristics, diagnosis and management of eosinophilic oesophagitis: a
retrospective case series
James Church1, Taha Rasul1, Kristian Bravin1, Rajiv Mohan1, Hemant Bhavsar1
1Leicester

University Hospitals NHS Trust, Department of Paediatrics, Leicester, United Kingdom

Objectives and Study: Eosinophilic oesophagitis (EOE) is a chronic immune-mediated inflammatory
disease of the oesophagus, characterised by symptoms of oesophageal dysfunction and eosinophilic
infiltration at oesophageal biopsy. Despite a growing body of research surrounding EOE, our
understanding of its natural history and optimal management remains limited. To shed more light on
this, the clinical characteristics, diagnosis and management of patients diagnosed with EOE
presenting to a tertiary Paediatric Gastroenterology unit in the UK were studied.
Methods: Case notes and electronic records of children diagnosed with EOE at Leicester Royal
Infirmary were reviewed retrospectively from a two-year period (July 2018 to July 2020). Children were
eligible for inclusion if they had 1) histological confirmation of the presence of >15 eosinophils per high
power field in at least one oesophageal mucosal biopsy taken at endoscopy; and 2) been discussed in
the Paediatric Gastroenterology MDT for clinical-pathological correlation. Children with concomitant
inflammatory diseases were excluded. Data on presenting features, investigations, management and
response to treatment were collated and analysed using Microsoft Excel (Version 16.43).
Results: A total of 28 children with a diagnosis of EOE fulfilled inclusion criteria for this study, 20
(71.4%) males with a mean (SD) age of 8.91 (4.22) years. A quarter of children were referred by
community practitioners and the remainder by hospital paediatricians and surgeons. Symptoms of
dyspepsia and dysphagia predominated among 64.3% and 46.4% of subjects respectively. For 55.6%
of children an allergic condition was also present, most commonly food allergy (42.9%). Blood
eosinophils were elevated in 78.6% of children (mean (SD) 0.64 (0.43)). Twenty-four (88.9%) children
had been started on a proton-pump inhibitor (PPI) prior to initial endoscopy and 63.6% were PPIresponsive. Macroscopic features of EOE were evident in 65.4% of subjects. Upon diagnosis, 24
children (85.7%) were reviewed by a dietician and started on an elimination diet (75% empiric versus
25% testing-directed). At subsequent review, 83.3% had clinically improved although only 52.9%
showed histological evidence of improvement at reassessment. Mean (SD) time between initial
endoscopy and reassessment was 10.5 (8.39) months. A further 12 children (28.6%) went on to have
at least one more endoscopy. Topical steroid treatment with fluticasone was reserved as a second line
treatment and given to three children (10.7%). Limitations to this study included the retrospective
design, limiting comparison of treatment approaches and evaluation of longer-term outcomes among
children with EOE.
Conclusion: In this cohort of children diagnosed with EOE, male sex predominated and symptoms of
dyspepsia or dysphagia, a history of atopy and elevated blood eosinophils were highly prevalent. Over
80% of children showed a clinical improvement with PPI therapy and dietary measures alone,
highlighting the benefit of robust dietetic support. However, clinical improvement did not always
correlate with endoscopic improvement. Moreover, escalation to second-line steroid treatment was
uncommon, in part due to local challenges procuring orodispersible budesonide, which is not licensed
in children.
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Applicability of endoscopic and histologic score in children with eosinophilic oesophagitis at
diagnosis and follow-up
Martina Chiara Di Lorenzo1, Marco Deganello Saccomani1, Sara Pecori2, Paola Capelli2, Evelin
Torresani2, Elena Bariani2, Silvia Zingarella1, Giorgio Piacentini1, Claudia Banzato1
1Department
2Department
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Objectives and Study: Eosinophilic oesophagitis (EoE) is a chronic inflammatory disease of the
oesophagus that may lead to oesophageal dysfunction and strictures formation resulting in dysphagia
and food impaction. The presence of at least 15 eosinophils per high-power field at histologic exam of
endoscopic oesophageal biopsies is the gold standard for the diagnosis. However, a wide range of
macroscopic and microscopic abnormalities can be found in this condition, as well as different grades
of severity. Recently, the EoE Endoscopic Reference Score (EREFS) and the EoE histologic scoring
system (EoEHSS) have been proposed for subjects with EoE but little is known about the application
of these tools in children with EoE.
The aim of this study was to assess the utility of endoscopic (EREFS) and histologic (EoEHSS) scores
in paediatric patients with EoE at diagnosis and follow-up.
Methods: All children with symptoms suspected for EoE that underwent an upper gastrointestinal (GI)
endoscopy at Woman's and Child's University Hospital of Verona between 2015 and 2020 were
retrospectively enrolled. All endoscopies were reviewed by an experienced paediatric endoscopist and
the endoscopic (EREFS) score was applied. In confirmed EoE cases, the histologic (EoEHSS) score
was also calculated by an expert pathologist.
Results: During the considered period, 32 children underwent an upper GI endoscopy in our centre
for suspected EoE. In 14 of them EoE was confirmed whereas in 18 subjects a different diagnosis was
made. The latter patients were, therefore, considered as control group. At the first endoscopy, the
mean total EREFS score was 3.17 in EoE children versus 0.17 in controls (p=0.001). At least one
endoscopic abnormality was found in 85% of EoE patients compared to 11% of controls (p< 0.001).
Considering a value ≥2.5, the EREFS demonstrated a sensibility of 83% and a specificity of 100% in
identifying children with EoE. In subjects younger than 8 years of age, the mean value of EREFS was
significantly lower than in older children (1.80±1.7 vs 4±0.8; p< 0.05). At diagnosis, the EREFS
correlated significantly with the grade (r=0.709, p< 0.05) and the stage (r=0.685, p< 0.05) of EoEHSS.
After treatment, the EREFS decreased by an average of 2.09 points (±1.578; p=0.001) whereas the
EoEHSS dropped by 0.39 points (±0.238; p=0.001) for the grade and 0.35 (±0.157; p< 0.001) for the
stage. A significant correlation was found between the decrease of the EREFS and the grade of the
EoEHSS (r=0.730; p< 0.05).
Conclusion: Our data demonstrated a good correlation between EREFS and EoEHSS score in
children with EoE both at diagnosis and after treatment. Furthermore, for values ≥2.5 points, the
EREFS showed high specificity that allow to consider an immediate start of treatment. On the other
hand, the absence of endoscopy abnormalities does not permit to rule out the diagnosis of EoE,
especially in children younger than 8 years of age. Although further studies are needed, our results
suggest that EREFS and EoEHSS scores may be useful tools in diagnosis and follow-up of children
with EoE.
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An N-of-1 case report of a paediatric patient with Eosinophilic Oesophagitis in remission on a
food additive elimination diet with relapse following reintroduction
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Objectives and Study: Eosinophilic Oesophagitis (EoE) is a chronic inflammatory disorder
characterised by the infiltration of eosinophils in the lining of the oesophagus and common symptoms
of dysphagia, chest pain, and vomiting. EoE has increased substantially in prevalence in the past few
decades. Concurrent with the increased prevalence of EoE, our food supply has been infiltrated with
additives and preservatives. There is growing concern that these chemicals cause harm. Removal of
food additives and preservatives from the diet has been identified as efficacious for patients with
Crohn's disease with the Specific Carbohydrate Diet, but has not been assessed in EoE.
Methods: The patient is a 14-year-old female presenting with dysphagia, epigastric abdominal pain,
intermittent vomiting and heartburn. Symptoms improved on PPI therapy, but relapsed soon after the
PPI was discontinued. Upper endoscopy with biopsies performed off PPI (5 days prior), and confirmed
EoE at baseline (B). The patient opted for dietary intervention and elected to participate in the food
additive and preservative EoE (FREoE) trial for 12 weeks. She was randomised to the dairy plus food
additive and preservative free diet (FREoE). Prior to initiating this intervention, the patient was
provided diet education for removal of dairy as well as foods containing additives and preservatives
(see Figure 1). To ensure compliance, the patient received biweekly phone calls from a registered
dietitian. A follow-up transnasal esophagoscopy (TNE) was performed after 12 weeks on the FREoE
diet. After the trial, the patient remained on a dairy free diet, but reintroduced food additives and
preservatives. A second TNE was performed approximately 10 months after the first TNE.
Results: Outcomes were assessed at baseline (B), after 12 weeks of FREoE diet plus dairy
elimination, and after 10 months on dairy only elimination (D) with food additive and preservative
introduction. Histologic primary outcomes included: peak esophageal eosinophil counts B (40) eos/hpf,
FREoE (0) eos/hpf and D (55) eos/hpf; Epithelial basal zone hyperplasia B > 66% (3), FREoE 0% (0)
and D 33-66% (2); dilated intercellular spaces B (3), FREoE (0) and D (3); lamina propria fibrosis B
(3), FREoE (3) and D (3). EREFS scores B (3), FREoE (1) and D (2). PEESSv2.0 patient reported
dysphagia subscale (higher score is worse) B (28.12), FREoE (15.62) and D (34.37). PedsQL EoE
module patient reported (lower score is worse) B (68.27), FREoE (81.73) and D (53.79). The patient
reported 90% adherence to the diet during the trial, although some diet deviation was still possible as
a limitation throughout the study
Conclusion: This is the first study to suggest that food additives and preservatives may play an
important role in the histologic, endoscopic and symptomatic outcomes for children and adolescents
with EoE. We are presently conducting a large, on-line clinical trial for children and adolescents
investigating the effects of food additive and preservatives on EoE (website: www.freoe.org).

Volume 72, Supplement 1, May 2021

418

[Figure 1. Food Additives and Preservatives]
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Eosinophilic esophagitis and oral food immunotherapy, a diagnostic and therapeutic challenge
Marta García Vega1, Estefanía Ortega Sánchez1, Belén Borrell Martínez1, Ana Isabel Rayo
Fernández1, Sergio José Quevedo Teruel2, Teresa Bracamonte Bermejo2, Luis Echeverría Zudaire2,
Sonia Fernández Fernández1
1Severo
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Objectives and Study: An increase in cases of eosinophilic esophagitis (EoE) has been described
among patients undergoing oral immunotherapy (OIT). The aim of our study is to determine the
prevalence of EoE in a cohort of patients subjected to OIT, its management and evolution.
Methods: A prospective observational study was conducted including children who have undergone
OIT from 2006-2020. It includes 192 children, 149 of whom performed OIT with cow´s milk and 43 with
egg. Strict monitoring of new gastrointestinal signs was carried out during and after OIT, performing a
detailed anamnesis and physical examination on every consultation. If suspected, patients were
referred to the Gastroenterology Unit for evaluation. In cases with suspected organicity, an endoscopy
was performed. Diagnosis and treatment strategy were applied according to ESPGHAN consensus
guidelines.
Results: Out of 192 patients undergoing OIT, 14 developed endoscopically proven EoE (7,3%). Most
were males (71%) between the ages of 3 and 18. All had a history of atopy (asthma, dermatitis…) and
9 of them multiple food allergies. 9 were receiving milk OIT, 4 egg OIT and 1 was receiving both.
Diagnosis was made only in 2 of them while they were in the induction phase of OIT, due to
incoercible vomiting, while the others were in maintenance phase after a median time of 41 months
[24-56.7]. Abdominal pain was the most frequent presenting symptom (57%), followed by dysphagia
and vomiting. One was diagnosed as a result of an upper gastrointestinal bleeding. Elimination diet
was conducted in only 2 cases whose diagnosis coincided with the course of OIT, without achieving
clinical or histological remission, so the food involved was reintroduced. Of the 14 patients, 11 (78%)
achieved short-term remission after treatment with high-dose proton pump inhibitors (PPIs). After longterm follow-up, an endoscopy has been performed in 10 patients, and 7 maintained remission (70%).
Patients with long-term relapse achieved remission with swallowed steroids. Another 2 patients
responded to treatment with steroids after PPIs failure. The patient with bleeding history underwent
steroids as first treatment option with a good response. [Figure 1]
Conclusion: In our study we have found a high prevalence of EoE among patients undergoing OIT
(7.3%). Close monitoring of these patients is crucial to detect the appearance of new digestive signs
and symptoms during and after OIT, also requiring long-term follow-up. Regarding management,
medical treatment has proved its effectiveness in these patients without need of elimination diets,
reaching rates of success similar to those without OIT history. Medical treatment options should be
handled on an individual basis, depending on the symptoms severity, its evolution and response to
different treatment alternatives, in an attempt to maintain oral immunotherapy to improve their quality
of life and avoid serious allergic reactions due to the food removal. However, further studies are
needed to achieve a larger sample size.
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[Figure 1. Evolution of patients with eosinophilic esophagitis after oral immunotherapy]
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Quality improvement initiative to improve endoscopic assessment of eosinophilic esophagitis
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Calies Menard-Katcher2
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Objectives and Study: The eosinophilic esophagitis (EoE) endoscopic reference score (EREFS) is a
validated system for description, recognition, and reporting of EoE findings during
esophagogastroduodenoscopy (EGD). EREFS provides a score based on the visual appearance of
exudates, rings, edema, furrows and strictures. This scoring system has been shown to correlate with
eosinophilia levels, therapeutic responses, and has validated diagnostic accuracy with good inter- and
intra-observer reliability in pediatric and adult patients. Implementation of EREFS as a part of routine
practice helps to standardize care across sites and in therapeutic studies. Through this initiative we
aimed to increase the rate of completion of EREFS to greater than 90% among EoE patients
undergoing repeat EGD. As a secondary aim, we sought to understand the correlation of the EREFS
system with markers of EoE disease activity in our population. We hypothesized that improving ease
of data entry and physician education would improve EREFS scoring and that EREFS would correlate
with eosinophil density on histology.
Methods: We used the Plan, Do, Study, Act methodology for quality improvement between October
2018 and November 2019. We established baseline rate of EREFS completion by review of the
electronic medical record (EMR). Key drivers were identified and 2 interventions were implemented.
The initial intervention was an automatic drop down EREFS menu template for EGD documentation in
the EMR. Three months later, a second intervention was performed in the form of an in-person
educational session for faculty and fellows. EREFS completion rates were plotted on a run chart
monthly pre- and post-intervention over the study period.
Results: Over 12 months, 423 EoE patients, (68% male, mean age 10.9 years, SD 5.8 years),
underwent repeat EGD. 72% of the cases were an isolated EGD, 17% EGD with esophageal dilation,
and 10% EGD and colonoscopy. Faculty performed 73% of procedures alone and with a GI fellow
trainee in the other 27%. Biopsies were obtained from at least 2 locations in the esophagus in 96% of
procedures. Baseline median EREFS completion rate was 75%. Following the 2 PDSA cycles, EREFS
completion rate achieved target >90% (Figure 1), with trainees reaching 100% completion rate.
Although run chart for overall completion rate did not display shifts or trends, the run chart for
procedures performed by faculty and fellows demonstrated both a shift and a trend towards
improvement in the interventional period. Correlation between total EREFS and eosinophilia was
r=0.57. Correlation between components of EREFS and eosinophilia was as follows: exudates (0.49),
rings (0.27), edema (0.30), furrows (0.45), and stricture (0.18).
Conclusion: Interventions including provider education and the inclusion of EREFS in documentation
templates can increase adoption rates of EREFS among providers caring for patients with known EoE.
This has important implications in the management of patients with EoE, as changes in endoscopic
appearance provide an additional outcome measure of clinical response to treatment and may help in
clinical care decisions when used in conjunction with histologic findings. Ongoing PDSA cycles will
assess for durability of response.
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[Figure 1: EREFS completion rate per month: A) Overall, B) by faculty and trainee, C) by faculty.]
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Higher medication possession ratio correlates with improved outcomes in eosinophilic
esophagitis
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Objectives and Study: Eosinophilic esophagitis (EoE) is a chronic, immune-mediated cause of
esophageal inflammation and dysfunction. In clinical practice, EoE disease activity can only be
monitored via invasive, endoscopically acquired biopsies. It is unknown how many cases of active
disease are from refractory treatment vs. medication non-adherence.
Medication Possession Ratio (MPR) is an indirect marker of treatment adherence defined as the
number of the days supply of a medication divided by the number of days in the treatment period; it
ranges from 0 to 1 where a value of 1 corresponds to the potential for 100% treatment adherence.
MPR correlates with disease control in AIDS, asthma, osteoporosis, and type 2 diabetes, but it has not
been investigated in EoE.
We sought to evaluate the association of MPR and the outcomes of histologic remission (< 15
eos/hpf), dysphagia, food impaction, stricture, and esophageal dilation in adults with EoE.
Methods: An adult EoE registry at Walter Reed National Military Medical Center was retrospectively
reviewed (2005 to 2020). Patients were included for analysis if they had an initial
esophagogastroduodenoscopy (EGD) that showed ≥15 eos/hpf on esophageal biopsy, were treated
with proton pump inhibitor (PPI), topical steroid (TS), or combination therapy (PPI + TS), and had a
subsequent EGD performed ≥8 weeks after treatment initiation. Patients with < 2 EGDs were
excluded.
The number of “treatment periods” (any period between 2 EGDs in which a treatment for EoE was
rendered) was then determined. Treatment periods were excluded if they had < 56 days supply of
medication, the initial EGD for the treatment period had normal histology, patients were on diet
elimination therapy or systemic steroids, or medical records were unavailable.
MPRs for PPI, TS, and combination therapy were calculated for included treatment periods. Medical
records were assessed for histologic remission (< 15 eos/hpf), patient report of dysphagia, episode of
food impaction, stricture occurrence, and esophageal dilation that temporally corresponded to the end
of each treatment period.
Results: The cohort included 354 adult EoE patients, and 275 individual treatment periods were
analyzed (mean age 44 years, 82% male, 71% white).
For any treatment, median MPR in the histologic remission group was 0.91 (IQR 0.63-1) vs. 0.63 (IQR
0.31-0.95) in the non-remission group (P < 0.001). The optimal MPR that correlated with histologic
remission was 0.7 (Sen 0.66, Spec 0.62, AUC 0.63). For MPRs ≥0.7, there were increased odds of
histologic remission and decreased odds of negative clinical outcomes
Histologic
Remission

Dysphagia

Impaction

Stricture

Dilation

Any Treatment
3.05 (1.79-5.30) 0.27 (0.15-0.45) 0.26 (0.11-0.55) 0.52 (0.29-0.92) 0.29 (0.15-0.54)
(n=275)
Proton Pump
Inhibitor
(n=188)

2.55 (1.34-4.99) 0.33 (0.17-0.62) 0.26 (0.09-0.64) 0.72 (0.37-1.40) 0.43 (0.21-0.86)

Topical Steroid 7.89 (1.03(n=40)
169.48)

0.07 (0.01-0.37)

0.12 (<0.011.53)

Combination 3.10 (0.87Therapy (n=47) 12.42)

0.24 (0.06-0.86) 0.30 (0.03-1.98) 0.18 (0.02-0.98)

0.32 (0.03-2.34) 0.14 (0.01-1.16)
0.04 (<0.010.29)

[Odds ratios for MPR ≥0.7 vs MPR <0.7 (95% confidence interval), multivariable analysis including the
covariables of age, race, and sex.]
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Conclusion: Higher MPR correlates with improved outcomes in adults with eosinophilic esophagitis.
An MPR ≥0.7 is associated with histologic remission, and with decreased odds of dysphagia,
impaction, stricture, and dilation.
Calculation of MPR before performing a repeat EGD to assess for response to treatment may be a
useful tool to decrease unnecessary invasive procedures for monitoring EoE activity. MPR should be
used in EoE management as a surrogate marker of adherence in the medical treatment of EoE.

Contact e-mail address: nathan.t.kolasinski.mil@mail.mil

Volume 72, Supplement 1, May 2021

425

GASTROENTEROLOGY - Eosinophilic Esophagitis
G-eP-143
High prevalence of autism spectrum disorder in paediatric patients with eosinophilic
oesophagitis (EoE): clinical implications for screening and treatment
Chai Leng Lee1, Adepoju Akinlolu1, Alexandra Patrick1, Elizabeth Renji1, Sarang Tamhne1, Manjula
Velayudhan Nair1, Fiona Cameron1, Raj Parmar1, Steve Allen1, Jeng Haw Cheng1, Emma Jones1,
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Objectives and Study: Extreme forms of food selectivity and feeding disorders are features of autism
spectrum disorder (ASD). With the prevalence of eosinophilic oesophagitis (EoE) and ASD both
rapidly rising, we have noted increasingly the co-existence of EoE and ASD. These patients impose a
challenging diagnostic and therapeutic dilemma. Although it is well established that early life and
multiple hit environmental factors and atopy contribute to the aetiology of EoE, no previous studies in
Europe have explored the prevalence of ASD in patients with EoE. It is also unclear if food restrictive
behaviour predisposes to or entertains the mechanisms EoE.
Evaluation from a cohort of EoE patients if there is an association of EoE and ASD compared to
matched controls from other gastroenterological conditions.
Methods: Retrospective case-cohort study with a proforma designed for data collection. Consecutive
patients with EoE (n=30) from our EoE registry were studied over one year (2019) to identify those
with presence of ASD. Age, gender and time-matched, consecutive n=30 children listed for OGD and
excluded to have EoE served as a control group. Their indications included abdominal pain, gastrooesophageal reflux, possible coeliac disease, haematemesis and failure to thrive. All control group
subjects did not have EoE as proven by histology report. Exclusion criteria for both groups include
patients with severe neurological impairment and patients who were exclusively enterally fed.
Significance was calculated with chi square statistic test (p< 0.05).
Results: From n=30 consecutive EoE patients, ASD was detected in n=7 (23.4%) (p=0.023), which is
about 8 times higher than regional prevalence, whereas matched control patients had ASD within the
expected prevalence of our regions (n=1, 3.3%).

EoE Group n=30

Control Group n=30

Male

25

20

Female

5

10

Age (years)

9.7 (2.7- 17.4)

10.2 (5.1- 16.7)

ASD

7 (23.4%) (p<0.05)

ASD n=1 (3.3%)

Restrictive food intake

3

8

Food allergy

7

3

Atopy

9

5

[Table 1]
As reported before, patients with EoE were predominantly male. There was no significant difference in
the prevalence of reported or confirmed food allergy and atopy between both groups.
Conclusion: Importantly this retrospective study demonstrated a high prevalence of ASD in patients
with EoE at a high level not encountered in controls.
ASD is a neurodevelopment disorder characterised by repetitive patterns of behaviour and difficulties
which displays foods refusal, ritualistic and picky eating behaviours, and food rejection due to their
texture. Children with EoE often present with feeding refusal, vomiting, regurgitation, dysphagia and
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food impaction, often resulting in behavioural changes of their food intake.
These findings suggests that:
1. Feeding disorders in ASD should not be assumed to be purely behavioural and should be
evaluated to rule out EoE and other unrecognised GI disorders as contributing or causative
factors.
2. Similar to IBD, a triple environmental hit concept with predisposing factors in early childhood,
a dysbalanced gut microbiome (selective diet), and impaired treatment (food rejection) may
affect children with coexistence of ASD and EoE.
3. Prospective, larger studies of comorbidities are planned to elucidate if restrictive food intake is
the cause or result of EoE.
4. Patients with ASD and EoE require specific adjustments to their treatment and evaluation due
to their challenging behaviour and impaired compliance to swallowing of drugs, textures, and
elimination diet.
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Endoscopic and histological findings merge to better predict eosinophilic esophagitis activity
in children
Nuria Puente Ubierna1, Silvia Rodríguez Manchón2, Gloria Domínguez Ortega1, Marta Velasco
Rodríguez-Belvís1, Laura María Palomino Pérez1, Isabel Colmenero Blanco3, Daniel Azorín
Cuadrillero3, Andrés Urquía Renke3, Rosa Ana Muñoz Codoceo1
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Objectives and Study: In paediatric patients with eosinophilic esophagitis (EoE) the relationship
between the endoscopic reference score (EREFS) and the histologic findings does not always
correlate. Our aim was to determine if the EoE histology score system (EoEHSS) can help to predict
active EoE (aEoE) regardless of the peak eosinophil count (PEC).
Methods: We performed a prospective study, comparing the relationship between EREFS, the PEC,
EoEHSS and EoEHSS without eosinophilic inflammation score (modified EoEHSS, mEoEHSS) to
predict aEoE in paediatric EoE patients. Active EoE was defined as ≥15 eosinophils per high-power
field (eos/HPF). Spearman´s rho test was used to analyse correlation between PEC, EREFS, EoEHSS
and mEoEHSS. Associations between nominal, continuous and ordinal variables were analysed with
the Mann-Whitney U test. Accuracy for predicting aEoE and optimal cut-off points values were
assessed by Receiver Operator Curve analysis. All analysis was performed using IBM SPSS Statistics
20 (IBP, Armonk, NY).
Results: We analysed 111 paired EREFSs, PECs, EoEHSSs and mEoEHSSs of a total of 37
children. Clinical characteristics are described in table 1.
Correlations between ERERFS and PEC (r=0,35 p=0,00), and between EREFS and EoEHSS (r=0,4 p
=0,00) were weak. Strong positive correlation was found between PEC and EoEHSS (r=0,87 p=0,00)
and between PEC and mEoEHSS (r= 0,78 p=0,00).
Active EoE samples (n=24; 21,6%) presented higher median EoEHSS than iEoE ones [0,35 (0,290,43) vs 0,04 (0-0,12) p= 0,00] and higher median mEoEHSS [0,31 (0,24-0,38) vs 0,00 (0,00-0,09)
p=0,00]. Samples with EREFS ≥2 (n=41, 36,9%) also presented higher medians EoEHSS [0,21 (0,080,33) vs 0,04 (0,00-0,12) p=0,00] and mEoEHSS [0,16 (0,05-0,33) vs 0,00 (0,00-0,09) p =0,00] than
samples with EREFS 0-1.
Both EoEHSS grade [AUC= 0,97; 95% confidence interval (CI) (0,95-0,99); p=0,00] and mEoEHSS
grade [AUC=0,94; 95% CI (0,90-0,98); p=0,00] had a higher AUC than EREFS [AUC= 0,73; 95% CI(
0,62-0,84); p=0,001] to predict aEoE. Optimal cut off-points to predict aEoE were ≥ 0,2 (sensitivity
96%; specificity 86%) for EoEHSS and ≥ 0,13 (sensitivity 96%; specificity 77%) for mEoEHSS.
In samples with iEoE (n=87;78,3%), those with EREFS ≥2 (n=24; 27,6%) also presented higher
medians EoEHSS [0,11 (0,02-0,18) vs 0,00 (0,00-0,08) p=0,008] and mEoEHSS grade [0,1 (0,000,18) vs 0,00 (0,00-0,1) p=0,01] than those with EREFS=0-1.
Conclusion: Both EoEHSS and mEoEHSS accurately predict aEoE. In those with iEoE and EREFS
≥2, median grades of EoEHSS and mEoEHSS were close to the cut-off points we determined to
predict aEoE, suggesting that the current threshold of 15 eos/HPF may not be enough to assess EoE
activity in all cases. Whenever EREFS and PEC do not correlate, we suggest considering EoEHSS to
assess EoE activity.
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[Table 1. Clinical characteristics of the cohort (n=37)]
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DNA methylation analyses of oesophageal biopsies reveal distinct disease associated
differences in patients diagnosed with eosinophilic oesophagitis (EoE)
Caterina Strisciuglio1, Marialuisa Andreozzi2, Felicity Payne3, Alessandra Vitale1, Komal Nayak3,
Erasmo Miele2, Matthias Zilbauer3
1University
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2University Federico II Naples, Department of Translational Medical Science (Section of Pediatrics),
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Objectives and Study: Eosinophilic oesophagitis (EoE) is now considered as the leading cause of
dysphagia and food impaction in children and adults. The diagnosis relies on the presence of >15
eosinophils per high powered field in oesophageal biopsies. Potential pitfalls include the impact of
biopsy sectioning as well as regional variations of eosinophil density. DNA methylation is one of the
main epigenetic mechanisms operative in mammals. As it operates in a highly cell type specific
manner, methylation signatures have been used as a proxy to determine cell composition in mixed cell
tissue samples. Here we set out to perform genome wide DNA methylation analyses on oesophageal
biopsies obtained from children with EoE and matched controls.
Methods: We prospectively recruited children diagnosed with EoE at the time of diagnosis (n=7) and
a matched cohort of healthy controls (n=13). The diagnosis of EoE was confirmed on histology
according to current guidelines. Oesophageal biopsies were obtained from the same EoE patients at
diagnosis and 8 weeks following initiation of first line treatment with proton pump inhibitors at the
dosage of 1mg/kg die (n=5) or gluten free diet in 2 patients who received a concomitant diagnosis of
celiac disease and potential celiac disease, respectively. Genome wide methylation profiling was
performed on extracted DNA using Illumina EPIC arrays. None of the patients achieved histological
remission after treatment except for one on PPI therapy.
Results: Genome wide methylation profiles of oesophageal biopsies distinctly separate samples of
EoE patients from normal controls (Figure 1). Interestingly, longitudinal samples obtained following
treatment were still found to separate from healthy controls indicating that underlying disease
associated changes persist and are probably associated with persistent esophageal inflammation.
Conclusion: Despite the small sample size, our study reveals striking disease associated differences
in the DNA methylation profile of mucosal biopsies in children diagnosed with EoE highlighting the
great potential for these epigenetic signatures to be developed into clinically applicable biomarkers.
Moreover it will be interesting to follow these patients and the changes in their epigenetic profile
according to the different treatment and the achievement of histological remission in order to improve
our understanding in the underlying mechanism of disease pathogenesis and treatment.
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[Genome wide DNA methylation profiles of oesophageal biopsies display distinct differences in patient]
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Eosinophilic Esophagitis: 15 years of experience
German Valero Perez1, Beatriz Cano Del Aguila1, Sonia Fernández Fernández1, Belén Borrell
Martínez1
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Universitario Severo Ochoa, Paediatrics, Leganes, Spain

Introduction: Eosinophilic Esophagitis (EoE) is an emerging disease in children. Better knowledge of
the disease has resulted in better diagnosis and treatment, but its natural history is still unknown.
Objectives: To analyse the response to different short-term and long-term treatments, as well as the
progress and natural history of patients diagnosed with EoE over the last 15 years in our hospital.
Methods: The data of patients diagnosed with EoE since 2005 until the present day were analysed
retrospectively. In all cases, the diagnosis was given at an oesophageal disorder clinic and with ≥ 15
Eos/ HPF (peak value) in some of the oesophageal biopsies. Clinical, endoscopic and histologic data
were collected, as well as responses to treatment and the long-term progress of diagnosed patients.
Results: 88 patients were included, 67% of which were male. The median age at diagnosis was 10.5
years (6-6-12.8 years). The median follow-up time of these patients was 3.55 years (1.9-5.9 years). Of
these patients, 66% continue to attend Paediatric Gastroenterology consultations, 4.5% stopped
follow-ups after diagnosis and 29.5% were discharged from gastroenterological consultations once
they reach adult age. Of this last group, up to 17,5% were lost to follow up, whether due to not initially
attending a consultation or due to later dropout. In our group, 86% were treated with PPIs, 11.3% with
corticoids and 2.3% with dietary management as the first treatment option. Of those treated with PPIs,
50% remained in long-term remission with a median follow-up of 3 years (1.6-4.1 years). The rest of
this group required a second course of treatment, 26% with swallowed glucocorticoids and 23% with
dietary management.
Up to a quarter of our patients specified dietary management during his progress, with a current
remission rate of 48%. However, this data is incomplete and is still pending an endoscopic review of
the most recent patients.
Of the sample, 42 patients (47.7%) received just one type of treatment, 36 (40%) specified having had
a second type of treatment and 8 (9.9%) stated that they had had third type of treatment to obtain
histologic remission. In our group, two patients (2.27%) were refractory to any of the three types of
treatment.
In five cases in our group, the patients remained in histologic remission despite having stopped
maintenance therapy due to the decision of the patient or family.
Conclusion: In our group, the majority of patients were treated with PPIs as a first treatment option,
obtaining a 50% long-term maintenanceresponse. Almost half of the patients received just one type of
treatment, and the need to employ the three treatment options was very infrequent. Nonetheless, in
some patients, the possibility of remaining in remission once the treatment has been stopped is
possible.
Based on our experience, paediatric patients with EoEare followed up appropriately, but most do not
continue to be followed up when they reach adulthood. This provides evidence of the importance of
transition consultations.
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Validity and reliability analysis of the Turkish version of Paediatric Eosinophilic Esophagitis
Symptom Severity Modules Version 2.0
Ozlem Yilmaz1, Nuray Kizilkan Uslu2, Taner Ozgur3, Dilek Guller4, Gokhan Tumgor5, Merve Usta6,
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6SBÜ Sariyer Hamidiye Etfal EA, Pediatric Gastroenterology, Istanbul, Turkey
7SBÜ Umraniye EA, Pediatric Gastroenterology, Istanbul, Turkey
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10Koc University, KUTTAM, Istanbul, Turkey
2Koc

Objectives and Study: Eosinophilic esophagitis (EoE) is characterized clinically by symptoms of
esophageal dysfunction. Due to non-specific symptoms and the adaptation behaviour of the eating
habits, it is crucial to develop and implement validated symptom assessment tools to better analyse
the outcomes in paediatric EoE both in clinical practice and for research. We aimed to develop a
Turkish version of Paediatric Eosinophilic Esophagitis Symptom Severity Modules Version 2.0 (TPEESTMv2.0) via translation and cultural adaptation and then to test its validation and reliability.
Methods: The PEESTMv2.0 was translated through the following stages: Forward translation, backtranslation and consensus of independent reviewers. After the translation process, six experts
assessed content validity of T-PEESTMv2.0. The pre-final version was applied to a total of ten patients
and parents and then finalized. All stages were completed in cooperation with the Mapi Research
Trust. The PEESTMv2.0 was validated through EoE patients and/or their parents. The participants filled
out T-PEESTMv2.0 and re-filled 1-week later to examine the re-test reliability. An age-matched control
group was used to test the discriminant validity.
Results: We enrolled in total 128 participants of which 70 were patients and 58 parents. The mean
age was 8.8 years and 75 (58.6 %) were male. Fifty-eight (39.1%) of them completed T-PEESTMv2.0parent by proxy and 70 (54.7%) were T-PEESTMv2.0. All parents participated in the study were the
mothers. The Cronbach's alpha coefficient and intra-class correlation (ICC) for test-retest reliability
were >0.70 for both questionnaires and for all domain (frequency & severity) and total scores (Table
1). For discriminant validity analysis, subscale (frequency & domain) and total scores of the patient
group were compared with those of the control group. The subscale and total scores were significantly
different between the groups (p< 0.05).
Conclusion: The study presents the Turkish version of the PEESTMv2.0, which is adapted to the
Turkish culture. T-PEESTMv2.0 appeared to be also valid and reliable which may be introduced as a
clinical and research tool for the assessment of patients with eosinophilic esophagitis.

Domains scores

Tools by age group Mean ± SEM‡

Cronbach's alpha

ICC§

Frequency*

T-PEESTMv2.0 parent by proxy (218 yrs)

16.09 ± 10

0.92

0.99

Frequency*

T-PEESTMv2.0 (818 yrs)

12.9 ± 8.7

0.90

0.99

Severity †

T-PEESTMv2.0 parent by proxy (218 yrs)

12.3 ± 9.03

0.93

0.99
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Severity †

T-PEESTMv2.0 (818 yrs)

10.8 ± 8.3

0.92

0.99

Total metric score

T-PEESTMv2.0 parent by proxy (218 yrs)

28.6 ± 18.7

0.96

0.99

Total metric score

T-PEESTMv2.0 (818 yrs)

23.7 ± 16.7

0.95

0.99

[Table 1. The scores according to questionnaires and domains and test-retest reliability results]
Legend:
*
Questions 1,3, 5, 7, 9, 11, 13, 15, 17, 19, 20. †Questions 2, 4, 6, 8, 10, 12, 14, 16, 18.
‡SEM: Standard error of mean. §ICC: Intra-class correlation.
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Correlation of PEESS and EREFS scores with histological activity in children with eosinophilic
oesophagitis (EoE)
Vaia Zouzo1, Alexandra Patrick 1, Akinlolu Adepoju1, Manjula Nair1, Elizabeth Renji1, Sarang Tamhne1,
Jeng Haw Cheng1, Fiona Cameron1, Raj Parmar1, Stephen Allen1, Virginia Chatzidaki1, Emma Jones1,
Christopher Greaves1, Helen Garrett1, Marcus KH Auth1
1Alder

Hey Children's Hospital, Gastroenterology, Liverpool, United Kingdom

Objectives and Study: Management of children with EoE is hampered by lack of reliable biomarkers.
The Paediatric Eosinophilic Esophagitis Symptom Score (PEESS v2.0), and the endoscopic reference
score (EREFS) have been validated for children or adults, respectively. Introduction of these along the
current gold standard (histology) and clinical response is essential to motivate clinicians towards
acceptance and wider use. The aim of this study is the correlation of clinical activity (PEESS) and
endoscopic grading (EREFS) with standard histology from upper, mid and lower oesophagus in a pilot
cohort of children with EoE to assess feasibility and significance.
Methods: Retrospective pilot study analysis of 19 endoscopies and PEESS questionnaires of 13
consecutive patients during 18 months (2019-2020). 84.6% of children were male with a mean age of
13.7 years (8.7-17.4yr). PEESS v2.0, used either self- or parent-reported version, comprises 20
questions about symptom frequency and severity, generating scores from 0-4 on a Likert-scale in four
different domains (dysphagia, gastroesophageal reflux, nausea/vomiting, pain). EREFS transfers
typical macroscopic EoE features into a grading of severity of typical EoE features. T-test was used to
demonstrate significant correlation (p< 0.05).
Results: In 9/19 (47.3%) endoscopies, histologically active EoE [≥15 eosinophils per high power field
(eos/hpf)] was found. Mean peak eosinophil counts were 4.7 (0-35) in proximal, 14.9 (0-100) in mid
and 20.8 (0-80) in distal oesophagus.
Mean PEESS score was 20 (mild) and IQR 0-31.5 (range 0-68), indicating mild to moderate activity.
Correlating PEESS scores with histology, the PEESS score was significantly elevated when compared
to the density of eosinophils in the proximal oesophagus only (p 0.0032). There was no significant
correlation with eosinophils from mid and distal oesophageal biopsies.
Mean EREFS was 1.42 (range 0-3), with furrowing and microabscesses the most common findings.
We detected a significant correlation of EREFS score with PEESS (p=0.000916).
3 patients had confirmed diagnosis of gastro-oesophageal reflux disease (GORD), 1 had presented
with perforation of pre-pyloric peptic ulcer and 1 required treatment for oesophageal candidiasis.
In 10.5% (2/19) children were on a formal strict elimination diet (ED), 63% (12/19) treated with oral
viscous budesonide (OVB), 21% (4/19) were on monotherapy with PPI, and 31.5% (6/19) on
combination therapy with PPI.
Conclusion: The positive correlation of PEESS scores with upper oesophageal biopsies confirms
data from one previous publication in the USA. Our pilot study suggests also a correlation of EREFS
with PEESS scores in children. Routine use of PEESS in clinical settings appears feasible and can
help to evaluate more objectively efficacy of treatment. EREFS scores may be helpful to assess
longitudinally the disease activity of EoE, ideally combined with an additional histology scores, which
awaits paediatric validation.
In a multi-disciplinary setting, these scores should be applied widely to feed into local, national and
European registries.
Our study provided valuable insight in the practical feasibility to conduct PEESS and EREFS scores
routinely in a consecutive pilot cohort, with the aim to roll out in whole institutions nationally and
European.

Age (y)

13.76 ± 0.83

Total endoscopies No

1.53 ± 0.18 (range 1-3)

Comorbidities

GORD: 3, Candidiasis: 1, previous peptic ulcer: 1
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Treatment

ED 10.5%, OVB 63%, Concomitant PPI 31.5%, PPI
only 21%, No treatment 5%

Active disease (%)

47.3

PEESS

20 ± 5.13 (range 0-68)

EREFS

1.42 ± 0.17 (range 0-3)

Proximal Eosinophil Count (eos/hpf)

4.74 ± 2.37 (range 0-35)

Mid Eosinophil Count (eos/hpf)

14.89 ± 5.75 (range 0-100)

Distal Eosinophil Count (eos/hpf)

20.79 ± 6.48 (range 0-80)

[Patients Characteristics (All numbers refer to Mean ± SE)]
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The shape of paediatric gastroenterology in the East of England
Nawazish Ahmed1, Afraa Al-Sabbagh1, Sundas Tahir1
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Objectives and Study: Paediatric Gastroenterology is, similar to other specialities delivered in a hub
and spoke method. Guidelines, and standards are generally focussed on the delivery of tertiary care.
District general hospitals also see paediatric gastroenterology patients, and there can be a wide
variation in what patients are seen, by what healthcare professional, and what investigations and
treatments are carried out.
We aim to discover what services within paediatric gastroenterology are available within the East of
England.
Methods: A survey was sent to all hospitals within referral area of tertiary paediatric gastroenterology
in the East of England. Questions covered clinic provision, MDT availability, services provided, and
transition services.
Results: 11 out of 13 hospitals responded. In 7 out of 11 hospitals services were run by a general
paediatrician with a special interest in gastroenterology, with 2 each run by specialist paediatric
gastroenterologists, and general paediatricians respectively. The majority (5/11) of hospitals had one
consultant seeing patients, with 3/11 having two consultants. Paediatric gastroenterology specialist
nurses were present in 3/11 of hospitals, doing between one clinic a week, to one clinic a month.
9/11 hospitals offered coeliac patients clinics- 6 0f these 9 were run by medical staff plus dietitians. 4/9
were run monthly.
Of the district general hospitals, 1/9 would start medical treatment for IBD. 1/9 would do upper
endoscopy. No hospital was initiating biological treatment of IBD- although 5/9 would be happy to
continue therapy. 2/9 were willing to start inpatient TPN (not including neonates). 5/9 would monitor
home PN.
Transition clinics were offered by 5/11 of hospitals. 6/11 stated 14 was their transition starting age.
The upper age of transition started at 16 (6/11 hospitals) with 1 hospital stating 19 years old. 3
hospitals did not have a named adult transition consultant. 5/11 hospitals used the ready steady go
transition documents.
Conclusion: These results highlight a wide disparity between different hospitals in both who sees
patients, and how they get treated. Currently there is little guidance regarding the provision of care
outside tertiary centres. We propose a framework, including guidelines on clinic provision, within our
local network.
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Gastrointestinal manifestations in children with autism spectrum disorder
Khaled Alqoaer1, Duha Abuhafel1, Aziza Alenazi1, Fatimah Alkaabi1, Mohammed Alhindi2
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Objectives and Study: Is to explore the gastrointestinal manifestations among children with autism
spectrum disorder (ASD) in comparison to healthy controls.
Methods: All Children of age 2 to 14 years diagnosed to have ASD by DSM-5 criteria and by the
assessment card in our ASD center at King Salman Armed Forces of hospital were included. ASD
children with syndromic autism, have defined somatic abnormalities, a recognized genetic cause, e.g.,
fragile X syndrome, tuberous sclerosis or with chronic organic gastrointestinal disorders were
excluded. The data was obtained by a self-developed questionnaire include :demographic features,
gastro-intestinal symptom in the previous 6 months The control group consisted of developmentally
normal and healthy children matched to the ASD group for age and gender. Statistics used:
Descriptive statistics, Chi-square statistics, Fisher's exact Test, and Logistic Regression.
Results: 112 children with ASD (82 male) and 116 normal children (79 male) in control group were
included in this case control study. The ASD children were matched for age and gender with the
control group. The mean age for ASD children is 7.29 years and 6.65 years in control children (p-value
0.25). There was no significant difference in regard to family history of ASD, mode of delivery and rate
of exclusive breast feeding in the first six months of life. Television watching in the first two years was
significantly more in The ASD children than in the control children. The prevalence of GI symptoms
was 96 % in ASD children and 88% in the control group, p-value < 0.005 (OR 6.3 95% CI 2.1- 18.9).
ASD children have significantly more abdominal gases (OR 2.20, 95% CI 1.28-3.78. p=0.004) and
distension (OR 4.45, 95% CI 2.12-9.33, p=0.001) , constipation (OR 2.3, 95% CI 1.04- 5.29, p=0.02)
and weight loss (OR 2.66, 95% CI 1.38-5.16, p=0.003) /gain (OR 2.65, 95% CI 1.26-5.56, p=0.008),
mouth ulcers (OR 2.35, 95% CI 1.05- 5.29, p=0.03) and selective eating (OR 2.79, 95% CI 1.60-4.86,
p=001) in comparison to the control group.
Conclusion: GI symptoms are more common in ASD children than in normal children. Abdominal
gases and distension, constipation and weight changes and selective eating are significantly more
common than in normal children.
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Increasing burden of foreign body ingestion iIn children: Multicenter experience in United Arab
Emirates
Nafea Alyasi1, Delan Al Silefani2, Amer Azaz1, Mohamad Miqdady1, Rana Ahmad1, Haifa Al Awadhi3,
David Rawat1
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2Tawam

Objectives and Study: To review our experience of FB Ingestions in paediatric population in Abu
Dhabi Emirate.
To compare our current practice of management of FB ingestion in children to recently published
NASPGHAN guidelines.
To publish data to increase public awareness about FB ingestion in children that may impact the UAE
government legislation.
Methods: We retrospectively audited all children below 18 years old presenting after ingestion of FBs
to the only two tertiary specialist Paediatric GI centers in Abu Dhabi Emirate.
Patients were recruited from January 2016 to December 2019, and will be ongoing to further
extrapolate longitudinal data. Food related FB ingestions were excluded.
Information was retrieved from Electronic Medical Records from both centers, using both ICD-9 & ICD10 codes. Records from Emergency Department, Paediatric (Medical, Surgical & GI) Departments and
the OR and Endoscopy Units were scrutinized to ensure inclusive and robust data collection.
Results: A total of 831 cases, median age of 6 years (2 Months - 17 years), Males 56% were
identified. There is a noticeable relative increase in trend of incidence over the years; from 169
cases/year in 2016 to 273 cases/year in 2019.
The frequency of cases per week increased from 3.2 in 2016 to 5.2 in 2019. The most common
ingested FB were Coins accounting for 45% (477/831) of cases, followed by Button Batteries (BB) at
13% (109/831).
There was an increase of BB ingestions by 20% over the duration of the study period. The distribution
of BB included oesophagus (15/109), stomach (60/109) & intestine/colon (34/109). Out of 15
esophageal BB ingestions, majority (n=11, 73%) had a significant morbidity. Major complications
included esophageal ulcerations, mediastinitis and pleural effusions, with one case of Intestinal BB
(3%) requiring surgery due to intestinal perforation. Only two (3%) of the gastric BB had minor
complications (superficial gastric ulcers).
Magnets accounted for 7.5% (63/831) of the total FBs ingested. There was also an exponential
increase in ingestion of magnets over the study period, specifically with an increase in multiple
magnets ingestion. All surgical complications were from multiple magnets ingestion, accounting for
65% (15/23) of surgical intervention. Most complications were related to delay in presentation and
delay in retrieval of FBs, as a result of transfer of cases from remote centers to the two tertiary
centers.
Conclusion: this is the first published data of FB Ingestion in children in the UAE, highlighting the
associated morbidity and possible mortality. Magnets and Button Batteries ingestion were associated
with the most morbidity and ingestion of these foreign bodies are exponentially increasing in UAE.
Prevention should be paramount to avoid serious health consequences and to reduce burden on
healthcare. There is a need for a national standardized protocol to improve outcomes and
complications, and studies to look for the national prevalence of FB ingestion. Improving public
awareness and implementing changes in legislations in relation to magnets and BB is fundamental.
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Objectives and Study: Incidence of multiple magnet (MM) ingestion has been increasing worldwide
over the last decade, with it there is increase in the rate of complications associated with MM ingestion
ranging from bowel perforation and bowel resection to death. Prevention with proper education and
improved awareness among parents and frontline medical staff is the cornerstone in management to
reduce delays between ingestion time, diagnosis time and intervention time. We have no national
published data on MM ingestion in children in UAE and that is the aim of our study. The objective is to
identify the prevalence of ingestion of MM in our paediatric cohort in the UAE, and to identify the
associated complications and health burden. We hope to look at the linear trend of MM ingestion and
to use this data to increase public awareness and hopefully impact on governmental legislations
regarding the use and packaging of magnets in the UAE.
Methods: This is a retrospective descriptive study. All children below 18 years of age, who have
ingested magnets (either single or multiple) attending the only two tertiary specialist Paediatric GI
centers in Abu Dhabi Emirate were recruited. Electronic medical records were accessed over a 4-year
period, and patients were identified by using both ICD-9 and ICD-10 codes. Observational data
studied included age at presentations, time from ingestion to presentation, presenting symptoms,
number of magnets ingested, number of x rays performed, interventions undertaken (endoscopy or
surgical removal) and complications incurred (bowel fistula, perforation or death and length of hospital
stay.)
Results: Over the study period, a total of 68 cases of suspected magnet ingestion were identified in
both hospitals, of which 63 cases had x-ray confirmation of single or multiple magnets. The majority of
ingested magnets were single (40/63) and the rest were multiple (23/63). The source of the ingested
magnets was mostly toys or magnetic logos. Ingestion of magnets was higher in males (55%).The
median age of ingestion was 6 years old (13 months to 13 years). There was a 7-fold linear increase in
confirmed magnets ingestion between 2016 and 2019, with an alarming 14-fold increase in multiple
magnet ingestion over the same period. The majority of children with single magnet ingestion were
asymptomatic (33/40) while the rest had foreign body sensation in the neck (3/40), abdominal pain
(3/40), or cough (1/40). For children with MM ingestion, more than half of them were asymptomatic at
time of presentation to emergency department (12/23) whilst the others presented with either nausea,
vomiting or both (10/23).
Conclusion: This study confirms a significant linear exponential increase in the incidence of magnet
ingestion over the past 4 years. This is likely to be attributed to the increased widespread of toy
magnets in the market and the lack of awareness of the families towards the morbidity and potential
mortality of MM ingestion.
The incidence of MM ingestion in the Emirate of Abu Dhabi is much higher than other reported
international data. Our study highlights and confirms a significant clinical impact and health burden on
ingestion of MM in children in the UAE.
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Microvillous inclusion disease: a rare cause of congenital diarrhea
Cristina Barbas Rebollo1, Ana Maria Sant'Anna2, Raquel Simó Jordà3, Pilar Codoñer Franch3
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Objectives and Study: Microvillus inclusion disease (MVID) is a rare autosomal recessive
enteropathy that causes secretory diarrhoea in new-borns and toddlers. Until now, the prevalence is
unknown, there is no sex predisposition and diagnosis is made through intestinal biopsy and posterior
genetic confirmation. No curative treatment exists, and patients require parenteral nutrition
supplementation for life or undergoing a small bowel transplantation.
The aim of the study is to report three recently diagnose cases of a rare disease. Furthermore, we
want to introduce new data and provide more data to support the association with neurological
impairments.
Methods: A retrospective chart review of the patient's electronic medical record, which included
family, past medical and admission history, daily progress notes by the patient's primary team and
consulting services, discharge and follow-up summaries were reviewed. Epidemiological data, such as
ancestry, gender and age at diagnosis was collected. Two of the patients were diagnosed at a
Canadian institution and one at a Spanish one. Also, a review of the literature was performed.
Results: The three patients, two male and one female, were diagnosed between December 2017 and
June 2019. Similarities found between them were that they were born to nonconsanguineous parents,
and they presented with the classic manifestation of secretory diarrhoea and secondary metabolic
acidosis. Moreover, compatible findings with MVID were found in their gastrointestinal biopsies and
symptoms resumed after starting treatment with parenteral nutrition. We came across some
differences that are worth mentioning. Two of them were late preterm and one of them presented on
the thirty-three-week ultrasound findings described as dilated bowels and possible wall thickening.
Symptoms started in the neonatal period (between 5-10 days of life) in two of the patients and during
the 4th month of age in the third one. Genetic testing was performed in all of them but until now only
two results came back. In both of them a MYO5B mutation was found; a heterozygous variant in one
of them and a homozygous variant in the other. While two of the patients have not developed any
other associated diseases or symptoms rather than the ones secondary to parenteral nutrition, the
other is followed for language delay.
Conclusion: MVID is a rare cause of congenital diarrhoea. These cases are added to the ones found
in the literature to create awareness of this disorder in other to consider it in the differential diagnosis
of a neonate or infant with secretory diarrhoea, metabolic acidosis or failure to thrive. Neurological
impairment can be found in some patients, as reported in the literature and in one of the cases
described. We would like to highlight the prenatal finding described in one of our patients. Upon
suspicion, an early referral to a GI specialist should made so that a prompt diagnose can be performed
on endoscopy biopsy sample.
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Are perianal disorders common in children? Retrospective study
Adolfo Bautista-Casasnovas1, Maria García-Palacios1, Cristina Marco Martin1, Pablo RodríguezBarca1, Roberto Mendez Gallart1, Elina Estévez Martínez1
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de Compostela, Spain
Objetives and Study: Perianal disorders (PAD) represent a little known and underdiagnosed
condition in childhood.
Objetive: Evaluate the epidemiological, clinical-therapeutic and follow-up characteristics of the PAD
treated in a tertiary Hospital during a period of 15 years.
Methods: retrospective, descriptive and observational study from January 2002 to December 2016, of
children diagnosed with PAD. Demographic, clinical, medical-surgical and follow-up data were
obtained. The patients were divided in two groups: Group I: under 1 year old and Group II from 1 to 15
years old. Patients with chronic diseases-IBD were excluded.
Results: 198 cases of PAD (108 M / 90 F) were observed in 183 children (97 Male / 86Female). Mean
age 4.83 ± 3.7 years. The most frequent lesions were: anal fissure (16%), skin polyps-tags (14.6%),
perianal abscess (14%) and perianal fistula (9%). 49% (98 cases) required surgical treatment with 8%
recurrences, and 54.5% (108 cases) received antibiotic treatment.Group I: 111 patients (56%), mean
age 6.43 ± 3.7 months. 64.8% were: anal fissures (22.5%), abscesses-fistulas (27.9%) and low
anorectal malformations ARM (14.4%). 77 cases (69.4%) received antibiotic treatment. Surgical
treatment was performed in 54 cases (48.6%) (20 Incision and drainage of abscess, 10 fistulotomy fistulectomies, 15 posterior sagittal anorectoplasty, 6 anal plasty, 3 excision completely of lesion).
There were 4 recurrences (7.4%, 2 abscesses and 2 fistulas).
Group II 87 cases (44%), mean age 7.79 ± 2.8 years. 65.5% were: skin polyps-tags (28.3%),
abscesses-fistulas (17.2%), hemorrhoids (14.9%) and anal fissure (8%). 31 cases (35.6%) received
antibiotic treatment. 44 children (50.6%) required surgery (21 excision of skin tags, protrusions and
condylomas, 7 incision and drainage of abscess, 6 rectal polypectomies, 4 fistulectomies and 3
setons, 2 Thiersch stitch, 1 hemorrhoidectomy). There were 4 recurrences (9%), 1 abscess, 1 fistula
and 2 skin tag-condiloma. There are statistical differences in the use of antibiotics (p < 0.05) between
the two groups. The surgical treatment and recurrence rate was similar in both groups (48,6% vs
50,6% ; 7.4% vs 9%).
Conclusion: Perianal disorders is a common condition in childhood with a slight predominance in
male. Half of the cases require surgical treatment. Anal fissures, abscesses-fistulas and ARM
predomínate in Group I, and in Group II: skin polyps-tags, abscesses-fistulas and hemorrhoids. Group
I received antibiotic treatment twice as often as the Group II. Surgical treatment and the recurrence
rate were similar in both groups
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Refractory constipation: rates of success
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Objectives and Study: Children with Refractory constipation (RC) who are referred to tertiary care
represent a severe end of the disease spectrum. As data on outcomes on this specific group of
patients is scarce, we aimed to describe clinical features, treatment and outcomes of children aged 4
to 18 years referred to a Brazilian tertiary care center.
Methods: Retrospective cohort study on patients with RC followed at a single center from 2006 to
2019. RC was defined by ESPGHAN and NASPGHAN criteria: no response to optimal conventional
treatment for at least 3 months. The patients were treated following well-established institutional
guiding principles for the management of RC, including involvement of the family in the plan of care,
removal of fecal impaction, strict compliance to maintenance therapy (mainly moderate/high doses of
oral osmotic laxatives), use of dietary fiber (based on wheat bran and grains), close follow up, and
slow weaning of laxatives with progressive optimization of dietary fiber and water ingestion. Age,
gender, anthropometrics, clinical data at referral, treatments and outcomes were analyzed.Outcomes
were categorized: 1) worsening of symptoms despite medical treatment; 2) unchanged symptoms; 3)
improvement on oral laxatives under tertiary care follow up (no episodes of retentive fecal
incontinence and no need for transanal irrigation); 4) transfer of follow-up to primary care; 5) complete
resolution, allowing weaning of laxatives; 6) loss of follow-up.
Results: 104 patients with RC were identified, 79 had complete data available and included in the
analysis: 59% percent were male, mean age at first visit was 6.4 years, and mean duration of
symptoms was 4.4 years. Mean z-scores were -0.29 for weight and -0.37 for heigh. Treatment
regimen consisted mainly of high dose polyethylene glycol (72%) and enemas, 5.1% patients received
transanal irrigation, and 3.9% underwent Malone (antegrade continence enema) surgical procedure.
Symptoms were unchanged in 30.4% and improved on oral laxatives in 31.6%; while 19.5% had
complete resolution of constipation and 2.5% were transferred back to primary care. No patients
experienced worsening of symptoms, and 16.5% loss of follow-up rate was documented. When
comparing patients with favorable outcomes (improvement, transfer, and resolution) vs. those whose
symptoms were unchanged, we were unable to find any statistically significant difference between
gender (p=0.63), age at the first visit (p=0.49), duration of symptoms (p=0.60) and length of follow-up
(p=0.51). Mean duration of follow-up was 2.8 years.
Conclusion: More than half of children referred to our tertiary care center for refractory constipation
had favorable outcomes, with the great majority of them being treated medical; about one third of
patients improved but still required follow up for constipation, one-fifth of patients recovered
completely. A relatively high rate of loss of follow up reflected the challenges with compliance in the
management of this chronic condition. Our data shows that with a well-established plan of care, with
involvement of the family, the optimization of pharmacotherapy combined with dietary changes allows
the rescue of a significant number of RC patients.
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Chylomicron retention disease in an adolescent boy: Late diagnosis with a novel mutation in a
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Objectives and Study: Chylomicron retention disease (CRD), also called Anderson disease, is one of
the rare autosomal recessive genetic diseases that cause malnutrition, failure to thrive. The similarity
with other types of familial hypocholesterolemias and not having enough awareness about the disease
may lead to late diagnosis . Delayed diagnosis can directly impact the patient's quality of life because
of ongoing diarrhea. The objective of this case is to report a novel SAR1B gene mutation and raise
awareness about the effects of delayed diagnosis with CRD seen in an adolescent boy.
Methods: A 16-year-old boy admitted to hospital with a history of chronic diarrhea began shortly after
birth. He had vomiting until the age of 2. His parents were first-degree cousins. He had failure to thrive.
His body mass index was 17.4 (3-10 p, -1.55 SD). He didn't have hepatomegaly and hepatosteatosis
in ultrasonography. He had microcytic anemia, a few acanthocytes on the peripheral blood smear. He
had hypolipidemia, elevated liver transaminases and creatine kinase. He had vitamin A, D, E and K
deficiency (Table 1.). He had mild pancreatic insufficiency. Endoscopic evaluation couldn't be done
because of COVİD-19 pandemic. His ophthalmic, neurological cardiologic evaluations were normal.
Informed consent was obtained and then, we performed a molecular genetic analyses for dyslipidemia
genes by next generation sequencing and found a novel homozygous c.340_342delGAA ;
p.Glu114del (NM_016103.4) in-frame variant located in exon 5 of the SAR1B gene. His parents
genetic analysis is still being performed. We started a low-fat diet, enriched in essential fatty acids and
medium-chain triglycerides, also supplementation with fat-soluble vitamins A,D,E and K combination.
After this management, weight recovery, resolution of symptoms and normal vitamin levels were
achieved.
Conclusion: Patients with CRD may have some difficulties in getting a clear diagnosis. The
awareness of clinicians' should be increased to prevent long term complications of the disease.
Dietary management and supplementation of fat-soluble vitamins have dramatic positive effects on
patient's quality of life.

Hemoglobin (g/dl)

10.6 (13-17)

ALT ( U/L)

145 (5-42)

AST (U/L)

143 (5-34)

CK (U/L)

521 (22-200)

Total cholesterol (mg/dl)

55 (15-200)

LDL (mg/dl)

29 (60-130)

HDL (mg/dl)

19 (30-70)

Vitamin E (ug/ml)

1 (3.8-18.4 )

Vitamin A (ng/ml)

193 (300-1000)

INR

1.40 (0.8-1.2)

[Laboratory results]
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Ataxia in chronic granulomatous disease due to metronidazole toxicity
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Objectives and Study: Metronidazole is commonly used as part of the quadruple antibiotic regimen
as steroid-sparing treatment for inflammatory bowel disease.1 While the most common side effects of
metronidazole are nausea, vomiting, and abdominal pain, there have been reports of rare neurological
symptoms.2,3 The objective of this presentation is to ensure metronidazole neurotoxicity is considered
for patients who present with neurological symptoms and are on chronic metronidazole therapy. We
present a case of a patient with chronic granulomatous disease (CGD) who developed neurotoxicity as
a result of prolonged metronidazole therapy to treat his CGD-associated colitis.
Methods: A retrospective review was performed.
Results: 12-year-male with CGD, colitis and steroid dependence who presented to the emergency
room with unsteady gait, dizziness, and vomiting. His CGD colitis has been challenging to manage as
outpatient and was refractory to fecal transplant. He had multiple prior hospitalizations requiring
intravenous steroids and had been on quadruple antibiotics due to disease flares during steroid
weans. His colitis at the time of hospitalization was being managed with mesalamine and quadruple
antibiotic cocktail of amoxicillin, doxycycline, metronidazole and vancomycin which was started three
months prior and a gradual prednisone wean from a colitis flare. During this admission, he was afebrile
and was found to have a wide based gait on exam. His infectious work-up including procalcitonin, Creactive protein, Epstein-Barr Virus antibodies, COVID-19, respiratory pathogen panel, and blood
culture were all negative. His electrolytes, folic acid, methylmalonic acid and thiamine levels were
normal. Magnetic resonance imaging (MRI) of the brain was performed and showed bilateral
symmetric FLAIR signal abnormality in the dentate nuclei (See Fig. 1) which has been shown in other
case reports as being characteristic of metronidazole toxicity.3 Metronidazole was discontinued, and
his symptoms resolved completely in two days.
Conclusion: Metronidazole use can rarely cause neurotoxicity and should be in the differential in
patients on metronidazole who present with neurological symptoms such as ataxia, regardless of
dose, route or duration of metronidazole use.2 The mechanism of injury is unclear, but it is postulated
that metronidazole crosses the blood-brain barrier and causes axonal swelling or reversible localized
ischemia.3 MRI of the brain should be obtained in such cases as it can detect bilateral increased T2
and FLAIR signal in the dentate nuclei, pons and cerebellum without contrast enhancement to confirm
metronidazole neurotoxicity.3 The mainstay of treatment is withdrawal of metronidazole. While
symptoms usually improve or resolve shortly after discontinuation of metronidazole, a distinct
timeframe to achieve resolution of symptoms is unknown and approximately 10% of patients have
severe morbidity or mortality.4 Further studies are needed to evaluate the pathophysiology, prognostic
indicators, treatment and long-term effects of metronidazole neurotoxicity.
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Polypoid gallbladder lesions: an infrequent disease in children
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Objectives and Study: Polypoid gallbladder lesions (PGL) are elevated mucosal lesions that are
more common in adults than in children. The use of high-quality ultrasound increases the possibility to
diagnose this disease. This may be an incidental finding since many patients are asymptomatic. The
main concern about PGL is the potential for dysplasia and even malignancy. There are few cases
reported in literature of children with this disease. The treatment depends on the size of the lesion, if
the polypoid lesion is smaller than 10 mm the management would be expectant and if the lesion is
greater than 10 mm or the patient is symptomatic the treatment should be surgical.
Methods: We retrospectively reviewed the clinical files between December 2016 and June 2019 that
attended the outpatient clinic of Pediatric Gastroenterology of Hospital Metropolitano de QuitoEcuador. The inclusion criteria were patients that were evaluated in the outpatient clinic of Pediatric
Gastroenterology between the described period of time. Patients between 3-17 years of age and
presented polypoid gallbladder lesions. The lesions considered as PGL were hyperechoigenic, without
an acoustic shadowing, and with no mobility with changes in the position of the patient. The size,
number and location of the polyps were evaluated. Also the symptoms and treatment were described.
Results: We included 8 patients, 5 were female. The mean age of the subjects was 9.6 ± 4.5 years.
Half of the patients of the studied group were asymptomatic, and the other half presented abdominal
pain. Of the symptomatic patients 3 experienced abdominal pain not associated to the PGL. The
polypoid lesions varied between 1-5 in number. The mean size of the PGL was 4.6 mm ranging
between 3-11 mm. Multiple polyps were observed in 3 patients. The treatment in most patients was
conservative, since only 1 of them experienced symptoms associated to PGL and had a lesion greater
than 10 mm. The asymptomatic patients were monitored by ultrasonography every 6- 12 months and
none of them have experienced symptoms of malignant transformation.
Conclusion: Gallbladder polyps are usually diagnosed as an incidental finding in the ultrasound of
patients with abdominal pain. PGL in children are rare and when surgery is indicated, mostly benign
lesions have been reported. A conservative treatment is and adequate option with an ultrasound follow
up in asymptomatic patients.
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Deciphering the non-IgE mediated gastrointestinal food allergy puzzle: the NIGEFA study
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Objectives and Study: Non-IgE mediated gastrointestinal food allergies (non-IgE-GIFA) are a group
of chronic gastrointestinal conditions including food protein-induced enterocolitis syndrome (FPIES),
food protein-induced enteropathy (FPE), food protein-induced allergic proctocolitis (FPIAP), and food
protein-induced allergic dysmotility disorders (gastroesophageal reflux disease, colic and constipation)
(FPIMD). The natural history, the possible causal relationship with atopic dermatitis, and the
occurrence of other atopic manifestations later in the life (atopic march) are still largely undefined in
these conditions. We aimed to investigate the clinical features, the prevalence of atopic dermatitis
before the onset of food allergy and of atopic march in pediatric patients with non-IgE-GIFA.
Methods: Prospective cohort study evaluating children with non-IgE-GIFA diagnosed according to
standard criteria consecutively observed at a tertiary center for pediatric gastroenterology and allergy.
After collection of the informed consent by the parents, main anamnestic, demographic and clinical
data (including socio-demographic features, presence of atopic dermatitis, time of immune tolerance
acquisition, occurrence of atopic march (defined by the presence of at least 1 additional atopic
manifestation) were collected from all enrolled patients.
Results: From Jan 2016 to May 2018, a total of 99 subjects were included in the study: 58.6% male,
mean age at diagnosis 10 months, 50.5% with multiple food allergies. All children were from families of
middle socioeconomic status and 62.8% lived in urban areas. Definitive diagnoses were: FPE (44.4%),
FPIMD (27.3%), FPIAP (18.2%), and FPIES (10.1%). 39.4% of subjects presented atopic dermatitis
before the onset of non-IgE-GIFA. 79.8% of patients resulted allergic to cow's milk proteins. After 12
months of exclusion diet immune tolerance acquisition was achieved in 50% of subjects with FPIAP,
27% of FPIMD, 20.4% of FPE, and 10% of FPIES. Prevalence of other atopic manifestations later in
the life was 40.1%.
Conclusion: Our data suggest that FPE is the most common form of Non-IgE-GIFA, that atopic
dermatitis commonly precedes the development of these conditions in keeping with a possible causal
relationship, and that these patients present an increased risk to develop atopic march
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XIRP2 deficiency: A disorder of deafness, recurrent pancreatitis and cardiomyopathy
Huma Arshad Cheema1, Anjum Saeed1, Zafar Fayyaz1, Muhammad Nadeem Anjum 1, Muhammad
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& Nutrition, Department of Pediatric, Lahore, Pakistan
Objectives and Study: To report a 9-year-old female with recurrent pancreatitis, deafness,
thrombocytopenia and cardiomyopathy.
Methods: Patient was clinically evaluated at the division of Pediatric Gastroenterology, The Children´s
Hospital, Lahore, Pakistan. Detailed history and examination was performed with review of all previous
medical record. Molecular screening for the genetic mutation was performed at Centogene, Germany.
Results: A 9 year-old Pakistani female, born to a first-cousin union, was found to have recurrent
abdominal pain. She was born full term, with no complications and weight, height and head
circumference within normal limits. She remained well till 2.5 years of age when she started having
recurrent abdominal pain of unclear etiology complicated by failure to thrive. Initially it was mild
abdominal pain and managed on out-door basis by general pediatricians. The exact cause of her pain
was not found until 5-year-old when she was admitted with acute abdomen and found to have acute
on chronic pancreatitis with pseudo pancreatic cyst. She was transferred to our gastroenterology and
hepatology department for further management. Her acute pancreatitis with pseudo cyst was
managed conservatively and laboratory findings could not reveal any metabolic or anatomic cause for
her recurrent pancreatitis. She was assessed further and noticed for her auditory inattentiveness. Her
pure tone and visual enhanced audiometry showed bilateral profound sensory neural deafness for
high frequency tones. Of note, her labs revealed persistent thrombocytopenia with normal B12, Folate
level and normal bone marrow biopsy. Her echocardiography revealed Left ventricular dysfunction.
The proband's exome was sequenced to a mean depth of 60 independent reads per targeted base,
with 96% of targeted bases having more than eight independent reads, providing high-confidence
calling of homozygous and heterozygous variants across the exome . Given that the proband is the
offspring of a first cousin union we searched for homozygous variants with minor allele frequency ≥ 1%
but did not find any class 1 or 2 variants. The XIRP2 variant c.68_69del p.(Arg23Lysfs*2) creates a
shift in the reading frame starting at codon 23. The new reading frame ends in a stop codon 1 position
downstream. This variant has been confirmed by Sanger sequencing. Homozygosity has been
confirmed by parental testing. This variant allele is extremely rare, with no homozygotes in any
database.
Conclusion: Our findings are the first demonstration of human XIRP2 deficiency in a child with
recurrent pancreatitis, deafness, failure to thrive, cardiomyopathy and thrombocytopenia. Hence, this
study provides further evidence on how unbiased genomic approach is highly valuable in many areas
of biomedicine including in the field of gastroenterology by transforming the practice of clinical
medicine while uncovering gene contributions in human health and disease.
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Deficiency of Interleukin-1 receptor antagonist (IL1RN) and pancreatitis, novel mutation in a
Pakistani child
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Arshad Alvi1, Syeda Sara Batool Hamdani1, Nadia Waheed1
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Children's Hospital & Institute of Child Health, Division of Pediatric Gastroenterology, Hepatology
& Nutrition, Department of Pediatric, Lahore, Pakistan
Objectives and Study: To report a novel pathogenic deficiency of Interleukin-1 receptor antagonist
(IL1RN) that led to recurrent osteomyelitis and pancreatitis without skin manifestations.
Methods: Patient was clinically evaluated at the division of Pediatric Gastroenterology, The Children´s
Hospital, Lahore, Pakistan. Detailed history and examination was performed with review of all previous
medical record. Molecular screening for the genetic mutation was performed at Centogene, Germany.
Results: Nine-year-old Pakistani girl, born to a consanguineous parent, was referred to our unit for
recurrent abdominal pain since 3-year of age. She has had multiple episodes of abdominal pain
associated with non-bilious vomiting without any diarrheas or constipation. The first ever episode of
vomiting happened in the neonatal age without any other sign of sepsis. She had been thoroughly
investigated for recurrent abdominal pain with complete blood count, C-reactive protein (CRP), liver
function tests, pancreatic enzymes, helicobacter pylori, anti-tissue transglutaminase antibodies,
oesophagogastroduodenoscopy and radiological reviews. The only consistent abnormal findings were
raised CRP and a globular head of pancreas on ultrasound and CT scan and rest all were normal. At
seven years of age, she was referred to pediatric gastroenterology for her recurrent abdominal pain
and comprehensive work-up revealed recurrent acute pancreatitis. No causative factors were found for
these attacks, her magnetic resonance cholangiopancreatography, serum calcium level, fasting lipid
profile, auto-antibodies, IgG4 levels, liver and renal function tests were in normal range. Of note, she
had two episodes of loss of ambulation (first at 1-year of age and second at 2-years) and could not
walk and move around, requiring hospitalization and recovered completely in three months with
supportive care management. The only significant finding was raised CRP but cerebrospinal fluid
analysis, MRI brain, EMG and EEG were all normal. A summary of blood tests at different occasions
and Developmental milestones were delayed and achieved like social smile at 2-months, sitting
without support at 10-months and walking at 18-months of age. In addition to symptoms described,
she had recurrent episodes of antalgic gait without any precipitating factors with partial improvement
with pain killers. She was never investigated for her recurrent antalgic gait. At age of seven, when she
was referred to our department for recurrent acute pancreatitis, she had tender dorsum of left foot
which settled itself but developed pain in hip joint. Skeletal survey revealed multifocal peri-osteitis. A
homozygous novel mutation was found in our patient which is shown in the table 1. Pathogenic
variants in the IL1RN gene are associated with autosomal recessive Interleukin 1 receptor antagonist
deficiency.
Conclusion: Interleukin 1 receptor antagonist deficiency (IL1RN) is a rare genetic disorder of
childhood and recurrent acute pancreatitis is not uncommon finding in these children as described in
the literature. A novel frameshift mutation has been described, which to our knowledge is the first case
from Pakistan. This report would broaden our approach to recurrent acute pancreatitis and also help in
genetic counselling of the index family.
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The incidence of cholestasis and the clinical outcome of neonatal intrahepatic cholestasis
caused by citrin deficiency (NICCD) patients in Taiwan
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Objectives and Study: Neonatal intrahepatic cholestasis caused by citrin deficiency (NICCD)
presents in infancy with manifestation of cholestasis and metabolic abnormalities. Clinical presentation
may mimic idiopathic neonatal hepatitis, and usually resolve within the first year of life, making
diagnosis rather difficult. The most definitive diagnosis is the identification of mutations in the
SLC25A13 gene. Our study aimed to describe the clinical presentation and genetic mutation of NICCD
in Taiwan.
Methods: A total of 32 children diagnosed as NICCD by genetics test between October 1994 and
February 2019 were recruited into this retrospective analysis. These patients were identified either
abnormal newborn screening or cholestasis/hepatitis during infancy (< 1 year of age), and all were
confirmed as NICCD by genetics study. We analyzed the incidence of cholestasis, hyperammonemia,
dyslipidemia of NICCD patients. Outcome analysis includes time to cholestasis free and overall
mortality rate.
Results: The incidence of cholestasis of our NICCD cohort is 23/32(71.9%). There are 4 patients in
the cholestasis group lost to follow up, and the remaining 19 cholestasis patients were followed
regularly in our institute till cholestasis free (direct bilirubin < 1 mg/dL) or mortality. Totally 18 (94.7%)
cholestasis group patients reached cholestasis free, and the mean time of cholestasis free is 0.46
years.
In the whole NICCD cohort, the incidence of hyperammonemia (defined by persistent elevated
ammonia level over 1 month period) is 3.1% (1/32); and dyslipidemia (defined by elevated total
cholesterol or TG level by at least 3 times follow up) is 15.6% (5/32). Only 1 patient expired during
long term follow up due to liver cirrhosis and hepatic insufficiency, and another patient survived with
cirrhotic liver in the cholestasis group. The prevalence of liver cirrhosis is 6.3%, and the overall
mortality rate is 3.1% in our NICCD cohort. The most common mutations of NICCD in our cohort are
851-854del, 1638-1660dup, and IVS6+5G>A, which are similar to previous studies of Asian
population. The genetic profile of the other cirrhotic patient is c.852-855del / c.615+5 G>A, who
survive and reach cholestasis free in 0.8 years. The genetic profile of the only mortality patient is
IVS6+5G>A / IVS6+5G>A, who expired at 1 year and 5 months of age.
Conclusion: NICCD is relatively a benign cause of cholestasis in infancy with a favorable outcome in
Taiwan. The incidence of cholestasis in our cohort is 71.9%, and 94.7% of cholestatic NICCD patients
can reach cholestasis free in an average of 0.46 year. The overall mortality rate is 3.1%, and the rate
of liver cirrhosis is 6.3%. However, hyperammonemia and dyslipidemia were found in our cohort 3.1%
and 15.6%, respectively. Therefore timely diagnosis and long term follow up of ammonia and lipid
profile may be warranted to ensure better long term prognosis.
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Acute appendicitis as the initial presentation of kawasaki disease shock syndrome
Yu-Jyun Cheng1, Chien-Yu Lin1, Lu-Hang Liu1, Shiuan-Li Wei2, Fu-Huan Huang3, Yu-Peng Liu4
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Objectives and Study: Kawasaki disease(KD) refers to the systemic vasculitis, predominantly
involving medium-sized arteries and is one of the most common vasculitides of childhood. In recent
years, hemodynamic instability during the acute phase of KD has been reported. Kanegaye et al first
described this phenomenon and defined the term as KD shock syndrome (KDSS). However, KDSS is
relatively rare and not well understood in clinician. In this study, we will present a case of KDSS with
an unusual presentation.
Clinical presentation: A previously healthy 8-year-old girl presented with a 1-day history of fever,
accompanying with severe abdominal pain over the right lower quadrant for 5 days. Initial lab data
revealed white blood cell count of 19800/uL, elevated CRP of 30.3 mg/dL. mg/dL), Abdominal CT
revealed borderline wall thickening of appendix. The patient received laparoscopic appendectomy due
to persistent abdominal pain with peritoneal sign. However, after operation, the patient presented with
hypotention, tachycardia and oliguria. She was transferred to the intensive care unit. After a series of
exams, she had acute kidney injury and acute heart failure (Ejection Fraction: 52%).
On the hospitalization day 4(fever day 5), bil. conjunctival ingestion and some skin rash over limbs
were noted. Atypical KD was suspected. Therefore we prescribed high dose aspirin and IVIG. Fever
subsided and we gradually tapered inotropic agents. We followed heart sonography 10 days later and
a dilated left coronary artery(LCA) was noted which confirmed the diagnosis of KD. Pathology report of
the appendix showed the presence of neutrophils in the muscularis propria of the appendiceal wall,
which was compatible with appendicitis. However, the mucosa of appendix was intact, which raised
the concern of another inflammatory source of appendix.
Discussion: KD rarely presents with acute abdomen. Gwendolyn M et el. had reported 2 cases of
appendicitis as the presentation of KD. However, appendicitis as the presentation of KDSS has not
been reported yet. It is a rather uncommon presentation, with different disease entities, which may
easily delay the diagnosis. The unusual presentation of KDSS also implies the higher resistance rate
of IVIG and early addition of glucocorticoid as the first-line treatment with IVIG may be considered in
these patients.
Conclusion: When dealing with patients with acute abdomen, if the clinical course could not match
the laboratory or pathologic findings, or fever persisted and accompanied with two or three features of
KD in the postoperative, KD should be taken into the differential diagnosis.
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Fecal calprotectin as biomarker of inflammation in different gastrointestinal disorders in LatinAmerican children
Michelle Higuera1, Silvana Dadan1, Emilia Prieto1, Diana Gonzalez1, Wilson Daza1
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Objective and type of study: Fecal calprotectin (FC) is a granulocytes' cytosolic protein and a stable
biomarker at the intestinal level. It is a useful tool for some inflammatory entities, which could be used
as a non-invasive approach to pediatric gastrointestinal disorders (GD). Few studies have explored
pediatric GD in Latin-American samples. The objective of the present study was to describe the levels
of FC in children diagnosed with multiple GD in a Latin-American country. The study is descriptive and
retrospective.
Method: A review of the clinical records (from 2012 to 2019) of patients who consulted a Colombian
gastroenterology ambulatory health center of gastroenterology, hepatology and pediatric nutrition
(GASTRONUTRIPED) was conducted. Sociodemographic data, nutritional status, gastrointestinal
diagnosis and FC values (processed by immunoassay) were obtained. FC values were classified
according to the NICE guidelines: negative < 50, low 51-100 µg/g, moderate 101-200 µg/g and severe
> 200 µg/g. Statistical analyses were conducted with STATA 13. Continuous variables were described
by central tendency and dispersion statistics analyses and proportions were used to characterize the
categorical variables. A Chi-squared test and the Fisher's exact test were used to compare the
distribution of the categorical variables; the continuous variables were analyzed by a Kruskal-Wallis
test (non-parametric method).
Results: 217 patients, Median = 20 months and an interquartile range (IQR) of 50. More than half
(n=114, 52.53%) had malnutrition, 43.32% (n=94) were eutrophic. 72.35% presented at least one
gastrointestinal disorder. The most common was food allergy (46.84%, n=106), followed by postenteritis syndrome (5.07%, n=11). Functional constipation (FCo) was the most frequent functional
disorder (22.12%, n=48). The FC median was 98 µg/g (IQR 245 µg/g). Most of the patients (69.59%)
presented negative FC values; 21.2% low; 17.05% moderate and 31.34% severe. The FC median in
food allergies cases was 149 µg/g (IQR 145.5 µg/g), 58.4 µg/g for FCo (IQR 101.2 µg/g) and 198 µg/g
for post-enteritis syndrome (IQR 195 µg/g). Statistical significant differences were found between the
FC levels and the specific GD (p = 0.0363). Figure 1.
Conclusions: FC usefulness for gastrointestinal disorders is widely recognized. However, its use on
other pathologies remains uncertain making the interpretation difficult. In the present study, higher
levels of FC were observed for some GD such as food allergies, gluten related disorders, post-enteritis
syndrome, functional diarrhea and chronic abdominal pain. Further studies are needed in order to
standardize normalcy-levels and cut-off points for multiple digestive disorders.
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Fecal calprotectin as biomarker of functional gastrointestinal disorders in a Latinamerican
pediatric population
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Objective and type of study: Fecal calprotectin (FC) is a stable biomarker of inflammation at
gastrointestinal levels. The functional gastrointestinal disorders affect a large proportion of the
pediatric population. The FC could be used to differentiate functional gastrointestinal disorders in
organic entities. However, studies on this issue are scarce. The objective of the present study was to
describe the levels of FC on organic gastrointestinal disorders (OGD) and functional gastrointestinal
disorders (FGD) in a sample of Colombian Children. The study is descriptive and retrospective.
Method: A review of the clinical records (from 2012 to 2019) of patients who consulted a Colombian
gastroenterology ambulatory health center of gastroenterology, hepatology and pediatric nutrition
(GASTRONUTRIPED) was conducted. Sociodemographic data, nutritional status, gastrointestinal
diagnosis and FC values (processed by immunoassay) were obtained. The diagnostics were classified
as organic or functional. FC values were classified according to the NICE guidelines: negative < 50,
low 51-100 µg/g, moderate 101-200 µg/g and severe > 200 µg/g. Statistical analyses were conducted
with STATA 13. Continuous variables were described by central tendency and dispersion statistics
and proportions were used to characterize the categorical variables. A Chi-squared test and the
Fisher's exact test were used to compare the distribution of the categorical variables; the continuous
variables were analyzed by a Kruskal-Wallis test (non-parametric method).
Results: 217 patients, Median = 20 months and an interquartile range (IQR) of 50 and 72.35%
presented at least one gastrointestinal disorder. The most common was food allergy (46.84%,
106/217), followed by post-enteritis syndrome (5.07%, 11/217). Among the FGD the most common
disorder was functional constipation (FCo) , presented by 22.12% of the sample (48/217). The FC
median was 98 µg/g (IQR 245 µg/g). Most of the patients (69.59%) presented negative FC values;
21.2% low; 17.05% moderate and 31.34% severe. The FC median in OGD was 73.5 µg/g (IQR 110
µg/g) and 112 µg/g (IQR 254.3 µg/g) in FGD. A high percentage of the patients with OGD (73.9%)
scored positive on the FC value versus 58.3% in the group of patients with FGD. This difference was
statistically significant (p=0.032). Figure 1.
Conclusions: OGD and FGD are common in pediatrics. The analyses of the present study revealed
positive FC levels for both OGD and FGD, with a larger percentage of children with positive OGD in
contrast with lower levels of FC in FGD. More studies are needed to corroborate these results and
determine possible cut-off points that ease the interpretation of the different types of GD.
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Antidepressants for the treatment of functional abdominal pain disorders in children; an
updated Cochrane systematic review
Clara Marieke Andrea de Bruijn1, Robyn Rexwinkel1, Merit Monique Tabbers1, Marc Alexander
Benninga1, Morris Gordon2,3
1Amsterdam UMC, University of Amsterdam, Emma Children’s Hospital, Paediatric Gastroenterology,
Amsterdam, Netherlands
2Royal Manchester Children's Hospital, Paediatrics, Manchester, United Kingdom
3University of Salford, Faculty of Health and Social Care, Salford, United Kingdom

Objectives and Study: Functional Abdominal Pain Disorders (FAPD) present a considerable burden
to patients, impacting quality of life, school attendance and causing higher rates of anxiety and
depression. There are no ESPGHAN / NASPGHAN or highly recognised international guidelines for
management of this condition. A previous Cochrane review in 2011 found no evidence to support the
use of antidepressants in this context. This study set out to examine the current evidence for the
efficacy and safety of antidepressants for FAPDs using the Cochrane format.
Methods: The Cochrane Library, PubMed, MEDLINE, EMBASE, PsycINFO, two clinical trial registers
and the reference lists from identified articles were screened, from inception to October 3th, 2019.
Randomised controlled trials (RCTs) compared antidepressants to placebo, no treatment or any other
intervention were eligible. Study population consists of children aged 4-18 years with a FAPD
diagnosis as per the Rome or any other defined criteria. The primary outcomes of interest included
treatment success (as defined by studies), pain severity, pain frequency and withdrawal due to
adverse events. All citations were reviewed independently by two authors, with disagreement solved
with a third by reaching consensus. All potential studies had full texts reviewed and once again
independent decisions made, with disagreement solved by consensus. Data extraction and risk of bias
assessment following the Cochrane format was completed independently. Where homogenous data
was available, meta-analysis was performed using a random effects model. GRADE analysis was
performed.
Results: Three RCTs (223 participants), two using amitriptyline and one using citalopram, met the
pre‐specified inclusion criteria. These studies all reported the primary outcome of treatment success.
However, these measures were highly heterogeneous so meta-analysis was not possible. One study
used overall improvement in quality of life scores, finding an improvement in 7/18 in the Amitriptyline
(AMI) group vs 0/17, however the baseline scores in the AMI group were significantly lower than the
placebo group. One study reported overall response to treatment as reported by patients, with 27/46 in
the AMI group and 23/44 in the placebo group reporting they felt better at study end. Finally, one study
reported an outcome of 2 or greater point reduction in pain scores and found 31/59 in the citalopram
group vs 23 / 56 in the placebo group responded. Analysis found no difference in withdrawals due to
adverse events between antidepressants and placebo, RR 3.80 [95% CI 0.61 - 23.57], very low
certainty due to high risk of bias in studies and imprecision due to low event and patient numbers.
Sensitivity analysis using a fixed effects model and analysing just for AMI found no change in this
result. Due to heterogeneous and limited reporting, no further meta-analysis was possible.
Conclusion: Individual studies suggest a modest improvement in some outcomes of interest for
FAPD using antidepressants in childhood. However, significant heterogeneity in reporting limited
meta-analysis and this finding is of very low certainty. No difference in withdrawals due to adverse
events was found, but this is also of low certainty. These medications cannot be recommended based
on current evidence.
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Transitioning youth with chronic GI disease: Perspectives of Asian patients and parents
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Marion Margaret Aw Hui Yong1,2
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Objectives and Study: Literature regarding transition of adolescents and young adults (AYA) with
chronic disease in Asia is limited. As a number of paediatric gastrointestinal (GI) diseases are chronic
and life-long, appropriate transition to adult services would be important. This study aims to explore
the perspective of Asian AYA with chronic GI conditions and their parents regarding transition and
transfer of care.
Methods: A cross-sectional questionnaire study of AYA (13 - 20 years old) and their parents. Two
groups were included; patients with inflammatory bowel disease (IBD) and liver transplant (LT)
recipients. AYA and their parents were approached when they attended their routine out-patient
clinics. Questions asked included (i) ideal age for transfer (ii) factors that would promote transfer (iii)
factors that would hinder transfer, (iv) preparation required for transition, (v) transition mode, (vi)
factors that promote independence among AYA.
Results: A total of 80 patients and parents (IBD: 22 AYA, 21 parents, LT: 20 AYA, 17 parents)
participated. A significant (40.5%) felt the ideal age of transfer was 21 years (age of consent in
Singapore), with as many as 30.4% indicating that they prefer not to transfer care at all. Majority also
preferred conversations about transition to start from 19 years of age (19-21 years: 28.7%, > 21 years:
23.8%) rather than earlier (15-18 years: 22.6%, 13-14 years: 0%, 1 year before transfer: 16.3% ).
Although most (73.8 %) agreed that a structured transition programme was important, perception of
the degree of importance was different amongst the 3 groups; AYA with IBD (minimally important),
AYA with LT (moderately important) and both sets of parents (very important) (p=0.041).
Issues which the AYA and parents felt were important prior to transfer included knowledge of disease
(40.8%) and good communication with adult medical team (26.3%), with the timing of transfer being
guided by the AYA being independent (taking medicine, attend clinic without parents) and having their
disease in remission. The option to participate in clinical trials for their disease was not considered
important.
The 4 most common barriers were [MA1] [U2] (i) limited knowledge of disease and treatment, (ii)
inability to communicate with medical team, (iii) parental concerns regarding unfamiliarity with adult
team (rapport & trust, changing doctor every visit) and (iv) uncertainty with new allied healthcare
teams.
Consultation with the adult and paediatric GI team in a combined clinic was preferred (75.3%) over
seeing a specialist nurse in a transition clinic (5.2%) or a single direct transfer clinic to the adult team
(19.5%).
Factors which were felt to promote independence in the AYA in the order of importance were parents,
the AYA himself, doctors and peers, rather than teachers, social media or the internet.
Conclusion: AYA with chronic GI disease and their parents in Asia have slightly different views on
transition care compared with their counterparts living in the West. This is particularly marked for age
for initiation and actual transition of care. Knowledge of their disease and ability of the AYA to manage
his healthcare needs appear to be viewed with similar importance.
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states in children
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Objectives and Study: The gastrointestinal system (GI) is the largest lymphoid organ in our body.
Primary immunodeficiency (PID) can affect gastrointestinal system and present with sole GI
manifestation. This can delay the diagnosis of underlying primary disorder. Molecular genetics can
help in early precise diagnosis of PID and can facilitate better understanding of the PIDs and proper
genetic counselling. To present the various gastrointestinal manifestations of different Primary
Immunodeficiencies (PIDs) and underlying genetic causes in children.
Methods: This is a retrospective study performed in Pediatric Gastroenterology division at Children´s
Hospital & the Institute of Child Health, Lahore. All children with various gastrointestinal symptoms
having underlying primary immunodeficiency disorders were enrolled. The record was analyzed for
demographic, clinical spectrum of presentation, immunological workup and genetic diagnosis.
Results: There were 30 children from 27 different families diagnosed as primary immunodeficiencies
and had presented with various GI manifestations to our department. There was slight male
predominance (58%) with mean±SD age of presentation was 5.3±1 years. Around 82% of patients had
parental consanguinity. Twenty-eight (70%) were presented to GI clinic while rest were referred and
most common manifestations were chronic malabsorptive diarrhea followed by failure to thrive, bloody
diarrhea, vomiting, oral ulcerations, perianal disease and hepatitis. Sixty percent had predominantly
immunodeficiencies affecting cellular and humoral immunity, followed by combined
immunodeficiencies with associated syndromes. The spectrum of immunodeficiencies found were
CVID (9/ 30%), agammaglobuinemia (6/ 20%), Job syndrome (6/ 20%), SCID (4/ 13.3%), ataxia
telangiectasia (2/ 6.6%), CGD, selective IgA and IgM deficiencies. Genetic screening was done for 19
(63.3%) patients, 20 different genetic mutations were identified and majority were transmitted as
autosomal recessive pattern. Ten novel disease causing genes were discovered. A summary of
clinical and genetic mutation with underlying T cell subset is given in table 1.
Conclusion: Primary immunodeficiency can present with a diverse GI manifestations and commonest
among them is chronic diarrhea and failure to thrive. Genetic diagnosis should be part and parcel of
diagnostic approach. This will help in precise diagnosis and specific management as well as genetic
counselling.
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Gluten - Casein- Free Diet (GCFD) in children with Autism Spectrum Disorders (ASD)
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Objectives and Study: Autism Spectrum Disorders (ASD) are characterized by alterations in the area
of communication and social interaction and in restrictive and repetitive patterns of behavior, interests
or activities. Objectives: To evaluate changes in gastrointestinal and neuro-behavioral
symptomatology with Gluten- Casein-Free Diet (GCFD) in children with ASD.
Methods: A survey investigated the changes in neuro-behavioral alterations and gastrointestinal
symptomatology subsequently demonstrated following the implementation of the GCFD. Simple,
descriptive, observational and cross-sectional correlational study. For data analysis, the mean was
used as a summary measure and its standard deviation. Continuous variables were described on
average and discrete variables in %, CI 95%. In the inferential phase, the Chi-square Test was
applied. The institution's Research and Ethics Committee approved the study. Authors have no conflict
of interest.
Results: The sample consisted of 24 patients institutionalized in Córdoba. Male sex was 83%. The
age ranged from 2 to 13 years of age. 77.8% showed improvements in neuro-behavioral alterations
(87.5% in social interaction, 75% in linguistic and communicative behavior, 70.8% in restrictive and
stereotyped patterns). 70.8% showed favorable changes in gastrointestinal symptoms (pain / colic and
abdominal distension, diarrhea, constipation and vomiting). The improvements evidenced were directly
proportional to the time of diet.
Conclusion: Favorable changes in neuro-behavioral alterations and gastrointestinal symptoms were
evidenced after the implementation of the GCFD in more than 50% of children with ASD. The results
obtained would allow us to provide new evidence regarding the importance of the food component as
part of the factors involved in the pathogenesis and in the treatment of children with ASD.
Keywords: Autism Spectrum Disorders. Neuro-behavioral alterations. Gluten Casein Free Diet.
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with SLCO2A1
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Introduction: Chronic enteropathy associated with SLCO2A1 (CEAS) is a quite rare disease which
shows multiple shallow ulcers in small intestine. Here we report adolescent siblings who had duodenal
ulcer complicated with severe stenosis caused by CEAS.
Case report: An 8-year-old girl visited a physician because of abdominal pain, loss of appetite,
vomiting and anaemia for 3 months. She had no obvious past history. Her parents were not
consanguineous. The abdominal ultrasonography and contrast-enhanced CT showed duodenal
stenosis and marked gastric dilatation, and oesophagogastroduodenoscopy (EGD) confirmed
circumferential stenosis in the duodenal bulb. Inflammatory bowel disease, Zollinger-Ellison syndrome
and infectious diseases, including Helicoabcter pylori (H. pylori) and tuberculosis, were excluded.
There was no history of NSAIDs prescription. The patient was transferred to our hospital for further
examination and treatment. At the time of admission, she was 122.1cm (-0.9SD) tall, 19.0kg (-1.6SD)
in weight, and her abdomen was distended. She had anaemia and weight loss of 1.5 kg/year, but
faecal occult blood was negative. EGD showed pinhole-like circumferential stenosis in the duodenal
bulb approximately 2 cm anal side from the pyloric ring. It was difficult to insert the endoscope beyond
the stenosis. She was diagnosed as duodenal stenosis associated with duodenal ulcer scar. TPN was
started to improve nutritional status. Because she and her family were willing endoscopic balloon
dilatation (EBD), she had repeated EBD over 3 months. After the fifth EBD procedures, she could
intake softened foods and liquid nutrient orally. Based on the small intestine imaging using a
nasoduodenal tube, no characteristic multiple shallow ulcers of CEAS were identified. Compound
heterozygous mutations in SLCO2A1 gene were detected, and she was diagnosis as CEAS. Because
no other apparent stenotic lesions except of the duodenal bulb were confirmed, she and her family
hoped to perform an operation to release stricture to eat more meals quickly. When she was 8 years
and 10 months old, stricture plasty of duodenum was performed and she became able to eat enough
and gained weight well. Now she is 10 years and 6 months old, and has been kept clinical remission.
Administration of proton pump inhibitor and mucosal protective agent are continued.
On the other hand, her brother was screened by an EGD and detected duodenal ulcer at the age of 12
years old. He was found to have the same heterozygous mutations in SLCO2A1 gene and was
diagnosed with CEAS. Proton pump inhibitor and mucosal protective agent were started, but duodenal
stenosis progressed and stricture plasty was performed at the age of 14 years old. No other ulcers
were observed in his small intestine at the operation. He suffers from high fever, swell and pain of
knees and ankles, edema of the lower legs. It is suspected that these symptoms are caused by
pachydermoperiostosis. Hypoproteinemia were not observed in these siblings.
Conclusion: It is important to consider CEAS when children show non-specific ulcer lesions of
unknown cause with sever stenosis.
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with Gabbing with the Guru
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Objectives and Study: The COVID-19 pandemic has significantly impacted traditional medical
education, catalyzing innovative transformation of curriculum. A swift transition from exclusively inperson training experiences to a predominant virtual learning has been necessary. Graduate medical
education has been significantly affected, with some trainees redeployed from their chosen specialties
to the front lines of COVID-19 care. For other graduate trainees, direct patient contact has been limited
in order to reduce exposure. A study evaluating pediatric gastroenterology (GI) training programs in
the United States found that fellow clinical and basic science research experience are also restricted.
Trainees are now dependent on technological adaptation in order to continue their education. These
online opportunities include virtual lectures, case/article discussions, imaging/pathology reviews,
telehealth patient encounters, practice questions, and research/multidisciplinary sessions. While virtual
tools have been vital to education continuation, it does not always provide ability to learn the “art of
medicine”. Restrictions have decreased interactions with patients and with educators. These
limitations provide a challenge to the next generation of physicians, not only in their ability to critically
evaluate each patient as an individual, but also in their capacity to observe and discuss physician
educator medical decision making and patient-provider communication.
Methods: A virtual discussion-based curriculum was developed for the pediatric GI fellows at Stanford
University. Using video conferencing technology, the fellows were invited to participate in intermittent
sessions with an individual medical educator (referred to as a “Guru”). Each session was dedicated to
a clinical practice topic. The educators were asked to provide up to date journal articles that they felt
would be helpful to the trainees. Sessions included a brief introduction and then an open forum for
discussion. Conversation included lively analysis of clinical guidelines, real life inpatient or outpatient
clinical case reviews, and advice about communication or medical decision making strategies.
Results: Gabbing with the Guru (GWTG) sessions were optional and occurred between JulyDecember 2020. Sessions were 45 minutes, with a goal of 15 minutes for introduction and 30 minutes
for open discussion. There were 14 sessions, with an average of 73% pediatric GI fellow participation.
An online feedback assessment was implemented with 100% of survey participants believing the
sessions and articles to be helpful for their clinical practice. There was also a strong preference to
increase to weekly one-hour sessions.
Conclusion: There are many challenges to comprehensive medical education training during the
COVID-19 pandemic. While transition of curriculum to virtual format has allowed for trainees to
continue learning, most of the teaching modalities do not promote a physician's ability to acquire skills
that allow them to practice the “art of medicine”. The innovative Gabbing with the Guru curriculum
enables pediatric GI fellows to participate in active learning from experts in the field, during a time in
which in-person training is restricted. The format could prove effective for all graduate medical
education trainees.
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centre experience
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Objectives and Study: Foreign body ingestions (FBI) are frequent reasons for emergency
presentation in paediatric departments. Presenting symptoms vary consistent with the type, size and
shape of the retained FB as well as its location and time since ingestion. Complications can be severe
or even fatal. Up to 20% of cases require endoscopic or, rarely, surgical intervention.
Considerable efforts worldwide were made to contain the novel severe acute respiratory syndrome
coronavirus (SARS-CoV-2). The impact of a national lockdown on children´s health or the emergence
of health risks is not yet sufficiently known. At our institution overall paediatric emergency department
visits decreased between calendar week 13 and 20 by 46.6% compared to 2019. However, we
observed a disproportionate significant increase in FBI cases in the period indicated above. The aim of
this study is to quantify the frequency and characteristics of FBI in the period of intensified SARS-CoV2 containment efforts.
Methods: This is a single centre retrospective comparative analysis of all emergency visits for children
who presented with suspected FBI between January 1st and July 31th 2020. The period of the
“national lockdown”, in which schools and institutions of early child care were closed on March 16th
until the step-wise beginning of reopening in end of May, was evaluated separately. We extracted
medical and demographic data from the patient data record system and compared cases during the
pandemic with the corresponding period in 2019.
Results: A total of 115 cases of suspected FBI were analysed. The number of cases increased by
61.4% for the extended half year period from January to July (71 vs. 44). During the national
lockdown, the rate of presentations for FBI increased by 100% compared to 2019 (24 vs. 12).
Emergency presentations with a suspected ingestion of a button battery increased 6,5-fold (13 vs. 2).
Compared with 2019, the frequency of radiographic evaluations and attempts of endoscopic removal
were 57.1% (51 vs. 31) and 64.5% (22 vs. 14) higher, respectively. During the pandemic in 2020, the
proportion of girls (49.3% vs. 31.1%) and the average age were higher (3.0 vs. 1.75 years of age).
Conclusion: Our data show a marked increase of cases with foreign body ingestions in children
during the SARS-CoV-2 pandemic compared to 2019. In particular during the national lockdown the
rate of FBI emergency presentations doubled. The increase involving suspected and potentially fatal
swallowed button batteries is striking. Consequently, diagnostic and therapeutic procedures rose in
number. Our data indicate a severe health risk to children during a pandemic that is not associated
with infection but with containment measures. Further research is required to confirm this observation,
to anticipate potential health threats to children associated with containment regulations in a pandemic
and to assess the need for preventive measures.
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[Fig 1.: sFBI: cases of suspected FBI. *: January 1st - July 31st. lockdown#: March 16th - May 31st.]
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Objectives and study: The Brussels Infant and Toddler Stool Scale (BITSS) was developed to
assess stool consistency in non-toilet trained children. In a large, international study, the original 7point scale was reclassified post hoc to the current 4-point scale with high inter-rater reliability. The
primary goal of this study was to investigate the intra-rater reliability of the BITSS for photographic
assessment of stool consistency among healthcare professionals (HCP) and caregivers (CG, all were
parents and/or grandparents). The secondary aims were to investigate a possible learning effect in the
use of BITSS and the role of photo quality on the reliability.
Methods: An existing database of 2464 photos of stool in diapers was used for this study. Each photo
was assessed by 5 HCP's (1 male) and a subgroup of 500 photos was also evaluated by 8 CG's (all
female). They scored the photo on the validated 4-point scale (watery, loose, formed or hard) and
scored picture quality (ranging from not interpretable to good). Stool consistency was scored thereafter
a second and third time by the same person using the 7-point scale and again on the 4-point scale,
blinded from previous scores. Percentage of absolute agreements were calculated. A Cohen´s κ was
calculated for the intra-rater agreements, a κ of 0.6-0.8 and ≥0.8 corresponds to respectively
substantial and almost perfect agreement. A Pearson´s chi-squared test was used to calculate a
learning effect after the first 200 photos and the role of photo quality. A P-value < 0.05 was considered
significant. Analyses were performed using SPSS.
Results: Overall, of the 32450 ratings using the 4-point scale, 3667 (11.3%) were watery, 10325
(31.8%) loose, 9521 (29.3%) formed and 8937 (27.6%) hard. Out of the 16225 quality ratings, 12.1 %
were deemed not interpretable/poor quality and 87.9% good quality. The proportion of poor quality
ratings was significantly higher in CG than HCP (33.6% vs 5.3%). The intra-rater variability based on
the κ-values for the 4-point scale was substantial for all HCP (κ ranging from 0.63 (95% CI 0.61;0.65)
to 0.77 (95% CI 0.75;0.79) and of almost perfect agreement (κ ranging from 0.77 (95% CI 0.72;0.82)
to 0.94 (95% CI 0.91;0.96) for all CG. The percentage of absolute agreement was significantly higher
in photos that were rated as good quality than those that were not in 4/5 HCP and 2/8 CG.
In 3/5 HCP, we found a significant learning effect in the first 200 pictures compared to the remaining
photos (27.2% - 18.1% more mismatches), which was not observed in the CG group.
Conclusion: The Brussels Infant and Toddler Stool Scale (BITSS) had substantial intra-rater reliability
when used by HCP and almost perfect when used by CG for the stool consistency scoring of
photographs of diapers. Picture quality can play a role in the ability to score stool consistency reliably
and a learning effect was observed in some of the raters. These findings have important implications
for future trials utilizing the BITSS. Prior teaching sessions can lead to a very reliable results; the use
of machine learning algorithms could bypass a possible learning effect.
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Objectives and Study: Children with collagenous gastritis (CG) can present with abdominal pain and
iron deficiency anemia (IDA). CG is a rare condition with no standard of care. Proton pump inhibitor
(PPI) with oral iron therapy is the most prescribed treatment used for CG pediatric patients with high
resolution rates. However, gastrointestinal (GI) side effects are very common with oral iron therapy,
which can lead to nonadherence. We report on the first use of intravenous (IV) iron therapy along with
PPI to successfully treat IDA from CG for a pediatric patient in literature.
Methods: We present the first case in literature that effectively treated a child with IDA secondary to
CG with IV iron therapy and PPI.
Results: Our patient first presented at 12-years-old with abdominal pain and severe IDA requiring a
blood transfusion (Table 1). She was not on medications, such as antidepressants and
antihypertensives. She had a normal ESR and albumin with negative celiac screening and infectious
stool studies (including Clostridium difficile toxin and Helicobacter pylori antigen). Her calprotectin was
elevated (Table 1). Her endoscopy/colonoscopy at presentation showed extensive nodularity in the
body/antrum of the stomach. Pathology showed moderate lymphoplasmacytic infiltration of the lamina
propria in the stomach with thickened subepithelial collagen entrapping capillaries and inflammatory
cells in the superficial lamina propria consistent with CG. Trichrome stain confirmed diagnosis. The
patient was started on omeprazole 40 mg daily and ferrous sulfate 325 mg BID. She did not report
side effects then. Her hemoglobin and iron studies returned to normal range 4 months after treatment
(Table 1). Two attempts to wean her off PPI and oral iron supplementation after a year of treatment led
to a downward trending hemoglobin.
The patient was lost to follow-up for approximately 1 year before representing with abdominal
pain/IDA(Table 1). A repeat endoscopy/colonoscopy showed marked nodularity in the stomach, most
pronounced in the gastric body and antrum. Depressive mucosal lesions were observed between the
nodular lesions. On narrow band imaging, abnormal capillary vessel patterns were observed in the
depressed mucosal area. Pathology showed diffuse marked subepithelial basement membrane
collagen deposition confirmed with trichrome staining consistent with CG. Patient was restarted on
omeprazole 40 mg daily and ferrous sulfate 325 mg BID.
Due to profound side effects (i.e. nausea, abdominal pain, headaches) with oral ferrous sulfate leading
to nonadherence and persistence of her IDA, she received ferric carboxymaltose 750 mg IV weekly for
2 doses. The patient's symptoms and anemia resolved, remaining stable two months after IV iron
infusion (Table 1).
Conclusion: Due to the rarity of CG among pediatric patients, there is no standard of care. PPI with
oral iron therapy is the most popular treatment option with a high response rate. However, GI side
effects are common with oral iron therapy, which may affect adherence. We demonstrate the first
successful use of IV iron therapy for a child with IDA due to CG in literature. We show that IV iron
therapy is a viable option to for management of complications associated with this rare disorder.

Laboratory
Values

Units

Normal
Range

4 months
after PPI
At
diagnosis/presentation and oral iron
supplement
#1
s/p
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After off PPI and
oral iron
supplementation
for 1 year Presentation #2

Postintravenous
iron infusion
and PPI at
Presentation
#2

470

Presentation
#1
Hemoglobin g/dL

11.7-15.7

6.6

13.7

8.4

12.9

Mean
corpuscular fL
volume

82-98

62.3

82.4

79.7

87.1

Iron

Ug/dL

30-130

9

115

29

Ferritin

Ng/mL

6-70

<1

12

8.34

Total Iron
Binding
Capacity

Ug/dL

200-450

445

380

346

Transferrin
%
Saturation

20-60

2

30

8

Calprotectin Mcg/g

<50

150

30

[Table 1. Laboratory values at different time points of the patient's clinical course.]
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Objectives and Study: We present the first known case series of thiamine deficiency(TD) in two total
parenteral nutrition(TPN)-dependent children associated with withheld multivitamin infusion(MVI) due
to Factitious Disorder Imposed on Another(FDIA), previously known as Munchausen by proxy.
Methods:
Case 1: A teenage female with TPN-dependence due to reported feeding intolerance and opiatedependence for chronic abdominal pain presented with abdominal pain, bilious emesis and fatigue.
She presented with lethargy and in physiological shock. Her laboratory testing revealed pancytopenia,
severe lactic acidosis, coagulopathy and acute kidney injury. Her echocardiogram showed low normal
left ventricular systolic shortening and her thiamine level was undetectable, consistent with wet
beriberi; her clinical status stabilized rapidly after IV thiamine supplements.
Case 2: A 9 year old female with TPN-dependence due to presumed dysmotility, chronic pain with
opioid dependence, and wheelchair-bound due to unknown etiology presented with altered mental
status, intermittent vertical nystagmus/saccadic eye movements and physiological shock. Prior workup at numerous medical sites was unremarkable. She had severe lactic acidosis, coagulopathy,
electrolyte derangements and low thiamine levels. Magnetic resonance imaging of the head with
spectroscopy showed involvement of brain areas classically seen in Wernicke's encephalopathy.
Patient's clinical status improved with IV thiamine supplements.
In both cases, a multidisciplinary team relayed FDIA concerns to Child Protective Services(CPS),
leading to removal of the caregiver. After separation from the alleged perpetrators, both patients are
now consuming 100% of their calories enterally, had their gastrostomy and central lines removed, and
are doing well clinically.
Results: The differential diagnosis for lactic acidosis is broad. Our patients' TD diagnosis was based
on symptoms, laboratory values/imaging, and resolution of symptoms with thiamine supplement. TD in
TPN-dependent children has only been reported in the context of MVI shortage in the United States,
lack of MVI use as standard of care outside of the United States, and human error corrected with
caregiver education. This case series of two pediatric patients with TD from lack of MVI administration
presumed secondary to FDIA is the first of its kind in the literature.
Both cases display red flag indicators of FDIA: female primary caregiver, atypical symptoms unverified
by diagnostic procedures, and symptoms resolution after separation from caregiver. A multidisciplinary
approach with pediatric gastroenterologists, pediatric hospitalists, social workers, and child abuse
experts was critical in assessing the patients' clinical history and communicating the testimonial to
CPS, leading to both patients' removal from their caregivers' custody.
Conclusion: TD in a TPN-dependent child is rare and should elicit concern for non-compliance or
FDIA. Pediatric gastroenterologists are consulted in up to two-thirds of FDIA cases, making prompt
identification of the abuse an essential part of their training. Concern for FDIA should be addressed
promptly by a multidisciplinary team, which can aid with early evidence discovery, therapeutic
intervention, and improved outcomes for the victims.
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Objectives and Study: Clostridium difficile associated disease (CDAD) is increasing in children as
well as in adults. We tried to find associations between the clinical factors, laboratory results and
degree of endoscopic severity in pediatric CDAD.
Methods: We retrospectively reviewed the patients who were diagnosed as C. difficile infection or
pseudomembraneous colitis (PMC) from June, 2018 to July 2019 in Department of Pediatrics. The
baseline charactristics of patients, the clinical symptoms and signs at presentation, the results of
diagnostic investigation for C. difficile infection, and the endoscopic findings were investigated through
chart review.
Results: Among total of forty-eight patients, male patients were more dominant (n=28, 58.3%)
compared to female patients (n=20, 41.7%). The average age was 4.7±4.5 (0.4 to 16.5) years old. The
main symptom at presentation was hematochezia with or without mucus as most common (n=20,
41.7%), which was followed by diarrhea (n=19, 39.6%), and abdominal pain (n=5, 10.4%). The interval
between the initial symptom onset to diagnosis was 21.3±39.5 days. For diagnosis of C. difficile
infection, toxin assay was done in 12 out of 48 (25.0%), toxin PCR test in 46 (95.9%), and C. difficile
stool culture in 47 (97.9%). Only one case showed all positive result of the three diagnostic test, and
23 cases (50.5%) showed positive result both on PCR test and C.difficile culture. Toxins were positive
in 39 cases (81.3%) and all were toxin B. Among them, 5 cases (12.8%) were co-positive with binary
toxin. The endoscopy was done in 28 cases (28/48, 58.3%); abnormal endoscopic findings were found
in 87.5% of toxin-negative patients on PCR test. Erosions and ulcerations were found in 18 (37.5%),
pseudomembranes in 11 (22.9%) patients, and multiple lymphoid hyperplasia in 9 (18.8%). Among
clinical factors, the duration of main symptom was positively related with endoscopic finding of
pseudomembrane formation (p=0.003). For laboratory findings, total bilirubin was significantly lower in
pseudomembrane formation (0.31±0.13 vs. 0.61±0.35, p=0.047). The antibiotics administration history
was significantly more frequent in pseudomembrane formation (p=0.031).
Conclusion: PMC was positively related with symptom duration, lower total bilirubin level, and
antibiotics administration history in pediatric CDAD.
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infectious diarrhea in children under 3 years of age
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Background: The BITTS scale (Brussels Infant and Toddler Stool Scale) is an instrument used in the
diagnosis and follow-up of infants and young children with infectious diarrhea. It consists of 7
photographs of diapers with different types of stool.
Objective: To determine intra and interobserver reliability of BITTS scale.
Methods and Material: Reliability study. Three pediatricians with experience in treating childhood
infectious diarrhea were recruited, and after training in applying the BITTS scale, they were asked to
evaluate 70 photographs of stools obtained from pediatric patients, representing the 7 different types
of stool categorized by the scale (10 images for each item). Two pediatricians participated in the
interobserver reliability study (both evaluated the same photographs in a masked way, assigning a
value to each); and the third in the intra-observer evaluation, evaluating 70 images on two different
occasions, 15 days apart from each other. The degree of agreement between observers and kappa
statistics was determined; for the scale and each item on the scale.
Results: The degree of agreement between observers for the scale was 85.7%, with a kappa of
0.817. The intra-observer kappa for the scale was 0.883.
Conclusions: The BITTS scale has good intra- and interobserver reliability.
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Objectives and Study: Henoch-Schönlein purpura (HSP), also referred to as IgA vasculitis (IgAV), is
one of the most common systemic vasculitis in children. Gastrointestinal involvement occurs in 2/3 of
HSP patients which presented with abdominal cramps, vomiting, etc. and may mimic an acute surgical
abdomen.
Appendicitis is the most common surgical acute abdomen in children, with an annual incidence of
approximately 0.1%. However, although appendicitis is relatively common in children, the diagnosis of
appendicitis is challenging. Early diagnosis of HSP with gastrointestinal involvement is also difficult,
because abdominal pain may precede the rash in approximately 24.1% of patients with HSP.
Involvement of the ileum and ascending colon with HSP can mimic appendicitis and result in
unnecessary appendicectomy.
Blood routine examination is available both in developed areas and in developing areas. From this
perspective, we aim to explore some differences in blood routine examination between children with
HSP with gastrointestinal involvement and appendicitis, so as to provide strategy for subsequent
clinical treatment.
Methods: Forty-seven HSP patients with gastrointestinal involvement, ninety-five cases with
appendicitis, and forty-eight healthy children were enrolled in this study. Demographic data, signs and
symptoms of disease, and following laboratory data were retrospectively recorded from medical files:
white blood cells count (WBC), the proportion of neutrophil (NE%), the proportion of lymphocyte
(LYM%), the proportion of monocyte (Mo%), the proportion of eosinophils (Eo%), red blood cell count
(RBC), hemoglobin (HB), red cell volume distribution width (RDW), platelet count (PLT), mean platelet
volume (MPV), platelet hematocrit (PCT), platelet distribution width (PDW) and c-reactive protein
(CRP).
Results: The levels of serum LYM%, Eo%, RDW and PLT in the HSP patients with gastrointestinal
involvement were significantly higher than those in the appendicitis patients, while the levels of serum
WBC, NE%, Mo%, MPV, PDW and CRP were lower than those in the appendicitis patients (p < 0.05).
Besides, multivariate logistic regression analysis showed LYM% (odds ratio (OR) = 1.340, P = 0.001)
and RDW (OR = 2.96, P = 0.045) to be the two independent risk factors for HSP with gastrointestinal
involvement. Meanwhile, NE% (OR = 1.270, P = 0.006) and MPV (OR = 51.15, P = 0.42) were
independently associated with appendicitis. In the diagnosis of HSP with gastrointestinal involvement,
the optimal cut-off values (sensitivity and specificity) were 42.17% (95.7%, 100.0%) for LYM% and
12.65% (83.0%, 83.2%) for RDW. AUC values for predicting HSP with gastrointestinal involvement
based on measurements of serum LYM%, RDW levels were 0.989 and 0.881, respectively. While in
the diagnosis of appendicitis, the optimal cut-off values were 61.5% (91.6%, 97.9%) for NE% and
10.1fL (78.9%, 75.4%) for MPV, with AUC values of 0.985, 0.810, respectively.
Conclusion: The blood routine examination, especially the NE%, LYM%, RDW and MPV, can be
used for simple differential diagnosis of HSP with gastrointestinal involvement and appendicitis.
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Objectives and Study: Short bowel syndrome (SBS) is a state of malabsorption resulting from
massive reduction of the absorptive surface after extensive small bowel resection. It is a lifethreatening condition with considerable morbidity and mortality. Patients with SBS require long-term
parenteral nutrition (PN) until the remaining small intestine adapts and gains some of the absorptive
potential again. The primary goal of treatment is to restore enteral autonomy (EA) and reduce longterm dependence on parenteral support by increasing the absorptive potential of the remnant
intestine. The aim of this study was to describe the clinical characteristics of pediatric SBS patients
and investigate the relation between residual small bowel length (RSBL) with EA and dependence on
PN.
Methods: This retrospective cross-sectional study enrolled 19 children with SBS, and hospitalized
between 2010-2019 in 3 pediatric gastroenterology units. SBS was defined as having < 25% predicted
RSBL or requiring PN support for >60 days after the intestinal resection. Patient demographics,
etiology of SBS, RSBL, the percentage of remaining small bowel length estimated according to
gestational age, the presence of ileocecal valve (ICV) and colon and the duration of PN were recorded
for each patient. The major outcomes evaluated were: 1) Enteral autonomy, defined as being free of
PN for nutrition and growth and 2) Survival.
Results: Nineteen infants (68.4% female) were included in the analysis with a median gestational age
of 33 weeks (interquartile range (IQR) 24-39 weeks), birth weight of 2.13 kg (IQR 0.72-3.45 kg), and
age at the first surgery was 37 days (IQR 1-420 days). The most common underlying etiologies in this
cohort were necrotizing enterocolitis (31.5%), volvulus (26.3%) and intestinal atresia (21%). The
median small bowel length after the first surgical resection was 59 cm (IQR 25-100 cm), and the
median percentage of RSBL was 25.7% (IQR 10-45%). Ileocecal valve was conserved in 14 out of 19
(73.7%) patients, and in another 14 patients the whole colon was in situ. The median follow-up period
was 42.9 months (IQR 6-118 months). In this cohort, 18 of 19 (94.7%) patients achieved EA after a
median duration of 116 days (IQR 20-256 days) of PN. A significant negative correlation was found
between the duration of PN and RSBL (r= -0.48, p< 0.05). But conservation of the ICV and/or the
colon was not correlated with the duration of PN and EA. None of the patients required small bowel
transplantation. Overall mortality was 10%. One patient died of catheter-related sepsis, the other one
died after she had discharged from the hospital without any dependence to PN.
Conclusion: In this cohort of pediatric SBS, remaining small bowel length was the most important
predictor of being able to wean off PN and gaining enteral autonomy. Establishing the predictors of
prognosis is crucial for planning tailored treatment in each patient with SBS.
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Objectives and Study: Menetrier´s disease (MD) is a rare protein-losing gastropathy presenting with
nonspecific symptoms including vomiting, abdominal pain and oedema. Different from adulthood,
clinical course of the disease is generally transient with an underlying CMV infection. The diagnosis
should be confirmed with an upper GI endoscopy and biopsy. We describe a previously healthy 5year-old boy who admitted to our hospital with only palpebral oedema and eventually diagnosed as
classic MD without an underlying infectious disease.
Results: A previously healthy 5-year-old boy admitted to our hospital with palpebral oedema. Three
days prior to presentation the patient had vomiting 3-4 times that was lasting in one day and the past
medical history was normal. Laboratory tests yielded severe hypoalbuminemia (1.78 g/dL) and
generalized hypogammaglobulinemia and reason was thought to be digestive since urinary tests
revealed no proteinuria and hepatic functions was totally normal. An upper gastrointestinal (GI)
endoscopy revealed a hypertrophic appearance of gastric mucosa, enlarged gastric folds throughout
the fundus and a remarkably hyperemic and erosive area with prepyloric and antral sparing (Image 1).
Pathological findings were consistent with MD including, foveolar hyperplasia, foveolar glands with
tortuous dilation, and cystic dilation (mild inflammation with lymphocyte, neutrophil and eosinophil
leukocytes). As a causative agent, Helicobacter pylori was negative with stool antigen test and at
biopsy samples. Some viral agents and food allergies could be responsible from the underlying
pathology for MD thus viral tests including CMV, HSV, EBV, Coxsackie and Parvovirus as well specific
food allergy tests were performed and all results were negative. In order to exclude two highly-likely
potential causative agents; the targeted gene for HSV was studied with ´In-house PCR assay´ method
and the result was negative as well immunohistochemical staining of the biopsy samples for CMV was
also negative. The patient received only lansoprazole treatment and was asymptomatic with no
evidence of oedema as well the laboratory tests yielded a normal value of plasma albumin (3.98 g/dL)
when seen in the second control examination at day 15. After 8 months, a control upper GI endoscopy
was performed and showed that though lesions regressed were still present with edematous gastric
folds and hyperemic mucosa.
Conclusion: Paediatric MD is a term that is usually self-limited, associated with a viral infection such
as CMV or HSV while involving corpus and antrum in gastric mucosa. Although the paediatric form of
MD has been reported in limited case studies before, different from the previous literature the present
case is more similar to the adult form of MD in terms of the anatomical location (antral sparing),
CMV/HSV negativity and persistancy of the lesion after 8 months. Physicians should keep in mind MD
especially for patients with unexplained gastrointestinal protein loss and an upper GI endoscopy
should be performed earlier to confirm the diagnosis and more importantly to prevent unnecessary
medical investigations and treatments.
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Maria Eliana Keller1, Maria Del Pilar Hidalgo1, Maria Chierichetti1, Gonzalo Ramacciotti1, Sandra
Isabel Scarafoni1
1Hospital

Materno Infantil Victorio Tetamanti, Pediatric Gastroenterology, Mar del Plata, Argentina

Introduction: the advent of gastrostomy has constituted an essential contribution to the nutritional and
therapeutic support of chronic diseases. In the last three decades, percutaneous endoscopic
gastrostomy (PEG) has gained wide acceptance as a simple, effective method with a lower risk of
complications compared to surgical gastrostomy
Objectives and Study: to evaluate the demographic characteristics, indications and complications in
children aged 0-14 years who underwent PEG.
Methods: retrospective descriptive study of PEG performed in our service from 2007 to 2018 to
children aged 0-14 years. The data were collected through the review of medical records.
Results: 50 patients aged 0-14 years were analyzed from January 2007 to December 2018. The
mean age was 5.6 years, 44% being under 3 years, with a male-female ratio of 1.5. 56% (n28) of the
patients were dystrophic. The most frequent underlying pathology was neurological (60%) followed by
genetic syndromes (10%). The indication in 62% was due to swallowing disorder of which 30% had
associated malnutrition. The most used gastrostomy set was one step in 96%, and 75% received
antibiotic prophylaxis. General anesthesia with intubation was applied to 60% of the patients, and
sedation to 40%. Food intake started before 24 h in 52% of the patients. Only 7 patients (14%) had
early complications, such as set migration and periosteal infection. Among the late complications
(18%), 70% were due to button extrusion. Only one patient required Nissen post PEG. There were no
deaths related to the technique.
Conclusion: PEG is an effective method with minimal complications for nutritional support, key in the
management of pediatric patients.
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Value of fecal calprotectin in detecting juvenile colorectal polyps among children presenting
with only hematochezia
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Objectives and Study: We aimed to investigate the value of fecal calprotectin (FC) in assessing
juvenile colorectal polyps detected by colonoscopy among children presenting with only
hematochezia.
Methods: Pediatric patients of 1-18 years who had undergone both colonoscopy and FC tests for
isolated hematochezia from January 2015 to May 2020 were included in this multicenter,
retrospective, cross-sectional study. Comparative analysis was conducted between major causes of
isolated hematochezia and FC cut-offs were explored.
Results: Overall, 102 patients (median age 10.4 years) were included. Twenty-two patients (21.6%)
had juvenile polyps which were the most common cause for isolated hematochezia followed by anal
fissure (12.7%), ulcerative proctitis (12.7%), and others. A significant difference in FC levels was
observed between patients with juvenile polyps (median 309.9 mg/kg), anal fissures (median 50.0
mg/kg), and ulcerative colitis (median 1206.5 mg/kg) (P < 0.001). Among patients in the juvenile polyp
and anal fissure groups, the optimal FC cut-off for detecting juvenile polyp on colonoscopy was 225
mg/kg [sensitivity 68.2%, specificity 92.3%, positive predictive value (PPV) 93.8%, negative predictive
value (NPV) 63.2%, area under the curve (AUC) 0.804, 95% confidence interval (CI) 0.656-0.953, P <
0.001], according to receiver operating characteristic curve analysis. Among patients in the juvenile
polyp and ulcerative proctitis group, the optimal FC cut-off for detecting juvenile polyp on colonoscopy
was 1000 mg/kg (sensitivity 86.4%, specificity 61.5%, PPV 79.2%, NPV 72.7%, AUC 0.74, 95% CI
0.561-0.918, P < 0.001).
Conclusion: FC may assist in estimating the cause of lower gastrointestinal tract bleeding in children
who present with isolated hematochezia as well as guide in selecting those who will likely require a
colonoscopic exam rather than a sigmoidoscopy or watchful waiting.
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Objectives and Study: The aim of this study is to determine the prevalence and risk factors for
anemia among adolescents in a large population.
Methods: We analyzed 6,801 subjects from Korea National Health and Nutrition Examination Survey
III-V (2007-2015). Anemia was defined as hemoglobin < 11.5 g/dL at 10-11 years of age; < 12.0 g/dL
at 12-14 years; 13.0 g/dL in males 15-18 years; < 12.0 g/dL in females 15-18 years. Socioeconomic
status (SES), nutrition and eating habit were analyzed to identify risk factors of anemia. SES was
analyzed by comparing education level and family income by quartile. Nutritional and eating habits
surveys were conducted through interviews conducted by trained dietitians. Total energy, fat, protein,
carbohydrate, fiber, and serum vitamin D level were evaluated. Eating habit was defined as the
number of meals per week for breakfast, lunch, dinner. Multivariable logistic regression analysis was
used to determine odds ratios (ORs) and 95% confidence intervals (CI).
Results: The prevalence rate of anemia in adolescents was 3.0% (0.4 % for males and 5.9 % for
females). The incidence of anemia in females were significantly higher than males (P< 0.01).
Adolescents with higher parental education and higher household incomes had lower risk of anemia
(P < 0.01 and P < 0.01, respectively). In terms of nutrition, the risk of anemia was lower in adolescents
receiving more protein (ORs: 0.49; CI: 0.26, 0.98) and vitamin D levels were lower in adolescents with
anemia (P=0.02). In eating habit, the risk of anemia was lower in adolescents who had more number
of breakfast per week (ORs: 0.28; CI: 0.08, 0.96).
Conclusion: Gender, education level, household income, protein intake, vitamin D concentration, and
the number of breakfast in a week were associated with anemia in adolescents.
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Objectives and Study: Gastrointestinal (GI) tract which has abundant lymphoid tissue is frequently
affected in primary immune deficiencies (PIDs) and GI manifestations can be presented initially in
patient with PIDs before diagnosis. We aimed to investigate the characteristics of GI symptoms,
endoscopic and histopathologic findings in PID patients who had been evaluated with endoscopies.
Methods: This study was a retrospective observational study conducted at the Department of
Paediatrics of Samsung Medical Centre between December 1995 and July 2020. Eligible patients
were diagnosed with PIDs and had GI manifestations enough to require endoscopies during study
period.
Results: Of 117 patients with PIDs, 51 patients (43.6%) had GI manifestations and 20 patients
(17.1%) had severe GI manifestations enough to require endoscopies. Among 20 patients who
evaluated with endoscopies, 9 patients (45%) were presented initially with GI manifestations. The
most common types of PIDs with GI manifestaions are disease of immune dysregulation (6/20, 30%),
followed by congenital defects of phagocyte number or function (5/20, 25%). Patients included in this
study had variable GI symptoms such as chronic diarrhea (14/20, 70%), hematochezia (7/20, 35%),
abdominal pain (7/20, 35%), perianal fistula and/or abscess (3/15, 15%) and recurrent oral ulcer (1/20,
5%). Furthermore, growth impairment was observed in 6 patients (30%). During the follow-up period, 3
patients developed GI tract malignancy (15%) and 12 patients (60%) were diagnosed with
inflammatory bowel disease-like colitis during study periods.
Conclusion: GI manifestations may appear concurrently with the onset of PIDs or may occur during
progression of PIDs. Investigating immunodeficiency in patients with atypical GI symptoms can
provide appropriate therapeutic options. In addition, Gastroenterologists and immunologists should
consider endoscopy when atypical GI manifestations develop in patients with PIDs.
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Clinical differentiation of food protein-induced enterocolitis syndrome (FPIES) misleading to
necrotizing enterocolitis (NEC) in term and preterm neonates
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Objectives and Study: Although necrotizing enterocolitis (NEC) develop in preterm infants, it has
been reported in term infants. Food protein-induced enterocolitis syndrome (FPIES) is a rare type of
non-IgE mediated food allergy and may manifest symptoms like NEC, but treatments are different for
these two diseases. Due to the low awareness of FPIES, diagnosis cannot be made if not clinically
suspected. Therefore, this study aimed to evaluate the clinical features, laboratory and radiological
findings of FPIES that can differentiate typical NECs in preterm and term infants diagnosed with NEC.
Methods: Clinical features, comorbidities, laboratory and radiological findings were reviewed
retrospectively and compared statistically between preterm and term infants diagnosed with NEC.
FPIES was suspected clinically and diagnosed according to oral challenge test or the diagnostic
criteria of FPIES.
Results: A total 198 patients (38 term and 160 preterm neonates) with NEC were included. 6.3% of
preterm NEC infants had FPIES, while 44.7% of term NEC infants. Demographic characteristics and
comorbidities were statistical insignificant between the two groups in term and preterm infants.
Symptoms such as hematochezia, shock, leukocytosis, eosinophilia, and feeding with elemental
formula were significantly different between FPEIS group and non-FPIES/NEC group in term infants
(all P < 0.05), whereas there were no significant differences in preterm infants. Radiologic findings of
abdominal ultrasonography revealed that ileus was more frequent in the FPIES group (62.5%) than in
non-FPIES/NEC group (52.4%) (P < 0.001) in term infants, whereas pneumatosis intestinalis was
more commonly noted in FPIES group (44.4%) than in non-FPIES/NEC group (21.6%) (P = 0.044). In
outcome, there were no perforation or operation in the FPEIS group compared to 2 cases of bowel
resection (9.5%) in the non-FPIES/NEC group in term infants (P = 0.492). In preterm infants, 4 cases
(40%) in the FPIES group and 25 cases (17.9%) in the non-FPIES/NEC group underwent bowel
resection (P = 0.102).
Conclusion: It is necessary to differentiate FPIES suspected of NEC, especially in term infant with
hematochezia, shock, and leukocytosis. Based on accurate diagnosis of milk allergy, dietary
elimination of triggering milk protein can be recommended instead of therapeutic fasting and
antibiotics to manage typical NEC.
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Objectives and Study: IPEX syndrome (Immune dysregulation, Polyendocrinopathy, X-linked) is a
rare monogenic primary immunodeficiency caused by mutations in the FOXP3 transcription factor.
Dysfunction of regulatory T cells results in multiorgan autoimmunity¹ including autoimmune
enteropathy.
Methods: We describe two patients with genetically confirmed IPEX syndrome with atresia and
acquired/progressive stricturing of the small bowel.
Results: Case 1 was a male infant born at 32 weeks. He presented with severe secretory and later
bloody diarrhoea and skin rash. He had a significantly elevated IgE and thromobocytopenia. OGD
revealed absent epithelium and active inflammation of duodenum and colon. He was found to be
hemizygous for a novel FOXP3 frameshift mutation, p.N426fs. He required total parenteral nutrition
(TPN) and failed to respond to immunosuppression. Bone marrow transplant (BMT) was considered.
He developed an acute abdomen. Laparotomy revealed severely inflamed bowel with multiple
strictures requiring resection of parts of the jejunum. Histology showed loss of mucosal lining, luminal
obliteration with preserved muscularis mucosa and chronic inflammation. He deteriorated with sepsis
and impaired liver function. Post mortem examination showed multiple atretic loops of bowel with
severe inflammation and strictures.
Case 2 was a term male infant who developed diarrhoea aged 3 weeks and presented to hospital with
rotavirus enteritis and hypernatraemic dehydration (Na 162). He was severely hypoalbuminaemic
(albumin 8g/L) and had a marked peripheral blood eosinophilia (1.0 x 109/L), lymphopenia and
widespread eczema. At upper GI endoscopy the endoscope could not be passed beyond D2 and
biopsies of the duodenal bulb revealed subtotal villus atrophy, chronic inflammation and mucosal
fibrosis. Electron microscopy documented shortened microvilli (< 1 micron) and a paucity of goblet
cells. There were no microvillus inclusions. He required TPN with high volumes (280 mls/kg/24 hours)
of fluids / electrolytes because of a severe secretory diarrhoea. An upper gastrointestinal contrast was
performed aged 2 months because of vomiting which documented luminal narrowing of D3/4 and
massive gastromegaly. Ultrasound examination revealed mural thickening (3mm) of the distal
duodenum and jejunum. Contrast enema was initially normal but within 2 months he had developed
multiple colonic strictures and obliteration of the small bowel lumen.
Immunological evaluation revealed low T cells, barely detectable B cells and low TRECS. He was
started on regular IVIG infusions. Genetic screening revealed him to be hemizygous for a FOXP3
mutation (1117T>G). Mutations in TTC7A were excluded. He was treated with methyl prednisolone
and sirolimus whilst awaiting BMT. Whole exome screening has not found other pathogenic
phenotype. He is going to require sequential BMT likely to be followed by an intestinal transplant
Conclusion: We present two cases of IPEX syndrome with multiple progressive small bowel atresias
which is an unusual phenotypic feature.
¹ Barzaghi et al. Immune dysregulation, polyendocrinopathy, enteropathy, x-linked syndrome: a
paradigm of immunodeficiency with autoimmunity. Front Immunol 2012.00211

Contact e-mail address: jutta.koeglmeier@gosh.nhs.uk

Volume 72, Supplement 1, May 2021

485

GASTROENTEROLOGY - Gastroenterology other
G-eP-188
Identifying gaps in person-centered care: A survey-based study of patients with Eosinophilic
Gastrointestinal Disorders (EGID)
Saad Kothawala1, Yanzhi Wang1, Sandeep Gupta1,2,3
1University

of Illinois College of Medicine at Peoria: Children's Hospital of Illinois, Department of
Pediatrics, Peoria, United States
2Indiana University School of Medicine, Department of Pediatrics, Indianapolis, United States
3Community Health Network, Department of Pediatrics, Indianapolis, United States
Objectives and Study: EGIDs are immune-mediated chronic, inflammatory conditions. Despite the
increasing incidence and prevalence, their detection, monitoring and management is complex and
cumbersome for providers, patients, and families. Inadequacy in providing patient-valued care might
lead to patient-initiated change in providers.
Social determinants of health (SDoH) have a considerable impact on health outcomes and at least one
SDoH is present in 53% of all patients. Our aims are to identify factors that influence EGID patients to
switch GI specialists, assess the prevalence of SDoH in EGID patients, and the impact of SDoH on
provider switching.

Methods: Adult EGID patients and adult caregivers of children (< 18 years) with EGIDs participated in
this cross-sectional, online, REDCap survey distributed through Patient Advocacy Groups, namely
APFED, CURED, and EFC. The 35-question survey took about 20 minutes to complete and was
divided into 3 sections—1. Demographics; 2. 10 questions to assess reasons for provider switching
(Fig 1); and 3. A validated survey from American Academy of Family Physicians to screen SDoH in 9
domains (Table 1).
Chi-square tests were used for univariate analysis and multiple logistic regression analysis was used
for multivariable analysis. The study was approved by our institutional IRB.
Results: 191 people completed the survey. 119 respondents (62.3%) were caregivers and 72 (37.7%)
were patients themselves. 76 patients (39.8%) had EGID for ≥ 5 years. 69/191 (36.1%) had thought of
changing their provider and 42/69 (57.9%) actually changed their providers. Of the 42 respondents
who changed their providers, 29 (69%) did so more than once. Of the 10 factors (Figure 1) that
influenced the provider change, the most common were dissatisfaction in the care by provider
(88.1%), provider not discussing treatment options (69%), and patient not involved in decision-making
process (52.4%).
110/191 respondents (57.6%) had at least one SDoH, consistent with national data. Among the SDoH
domains surveyed, the 3 most prevalent were employment issues (29.3%), financial difficulties
(25.7%) and housing stability (20.9%). Those with issues with transportation, access to childcare, and
employment had a higher likelihood of provider switching (OR 6.7, 4.4, and 2.8, respectively (p <
0.05)).
Conclusion: Patients with EGIDs often switch providers, most commonly due to dissatisfaction with
engagement in decision-making. Additionally, these patients commonly have SDoH, some of which
are associated with increased provider switching. Our results highlight the need to mindfully engage
patients in decision-making and disease management. Providers also need to look beyond the “clinic
space” and into the social determinants of health which might impact patient engagement. These lowcost/high-impact changes in provider behavior can promote better continuity of care and patient
engagement.
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Objectives and Study: Low gastrointestinal bleeding is a common complaint in pediatrics, as well as
being a concern for caregivers and health professionals. Different causes are listed. In infants, it can
be a consequence of anorectal fissure, swallowing of maternal blood due to nipple cracking,
malformations and surgical pathologies, food-induced allergic proctocolitis, infectious processes or
even idiopathic bleeding.
The objective of this study is to evaluate the clinical and epidemiological profile and outcome of
patients up to six months old with rectal bleeding as the main symptom.
Methods: Observational, longitudinal and retrospective study, based on the analysis of data from the
medical records of children attended at a tertiary pediatric gastroenterology service, with first
consultation between January 2018 and June 2020. Infants up to six months of age with rectal
bleeding were analyzed.
Results: 41 patients younger than 6 months with complaints of rectal bleeding were analyzed, of
which 15 (36.6%) were female and 26 (63.4%) were male.The final diagnosis resulted in 24 patients
(58.5%) with cow milk allergy (CMA), 12 (29.3%) patients with idiopathic bleeding / transient colitis and
5 (12.2%) for other causes, including anal fissure, Wiskott-Aldrich's syndrome and eosinophilic
esophagitis. Among the children analyzed, the most prevalent comorbidity was prematurity,
corresponding to 10 (24.4%) infants, 7 (70%) of whom had CMA as the final diagnosis.
The average age of presentation of the symptom was 51 days of life, with the average time in the CMA
group being 45.6 and in the group of other diagnoses 58.6 days.
The average time of exclusive breastfeeding in the study population was 30.8 days, but shorter in the
CMA group (only 22.8 days). In contrast, the number of patients using infant formula since birth was
higher in the CMA group: of the 16 patients, 9 progressed to the final diagnosis of CMA.
When analyzing the rotavirus vaccine, of the 12 patients with transient colitis / idiopathic bleeding, 5
(41%) received the vaccine up to 42 days before the onset of the symptom. In the CMA group, only 5
(20.8%) received the vaccine within this range.
Conclusion: In our study, a high and significant prevalence of allergic proctocolitis was found as a
cause of rectal bleeding in the analyzed population, fact that is supported by the existing literature,
which reports an increased incidence of this condition.The earlier presentation of symptoms in the
CMA group may have contributed to a shorter period of exclusive breastfeeding, probably due to the
lack of adequate guidance from health professionals or family anxiety.
Another interesting point found in the study was the presence of rectal bleeding without allergic factors
and the rotavirus vaccine, which was suggested by the correlation between vaccination and idiopathic
bleeding / transient colitis, especially when compared to the CMA group.
A complete clinical evaluation with history and physical examination is of fundamental importance to
establish the possible differential diagnoses, as well as the participatory investigation of the
pediatrician and pediatric gastroenterologist is essential for the exclusion of potentially serious
conditions.
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Objectives and Study: At the onset of the Covid-19 pandemic, hospital educational activities were
halted in order to focus on healthcare delivery and maintain social distancing. As a response to this
disruption, British Society of Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN)
trainees set up the BSPGHAN Education Series, a twice- weekly virtual learning programme using the
Zoom virtual platform. The core objective of this programme was to deliver high quality paediatric
gastroenterology, hepatology and nutrition (PGHAN) teaching during the pandemic.
In this study, we analysed the attendances and feedback received from the education series, in order
to guide future directions.
Methods: We reviewed the Zoom meeting attendance logs and Surveymonkey feedback forms for the
BSPGHAN Education Series from April 2020 to December 2020.
Results: In nine months, a total of 55 talks were delivered by 43 speakers. 23 (41.8%) sessions were
gastroenterology-themed, 25 (45.4%) were hepatology-themed and 7 (12.7%) were nutrition-themed.
Thirteen paediatrics gastroenterology units (12 in the United Kingdom [UK] and 1 in the United States)
and all 3 UK tertiary paediatric liver centres contributed to the talks. The highest contributing centres
were Birmingham Children's Hospital (20 sessions), followed by King's College Hospital (9 sessions)
and Leed's Children's Hospital (7 sessions).
Attendance logs and feedback forms were available for 53 sessions. A total of 2369 attendances were
logged, with a median of 41 attendees per session (Interquartile Range [IQR] 31-54). Attendees from
22 countries have participated in these sessions.
A total of 810 survey feedback forms were received, with a median of 14 forms received per session
(IQR 10-18). 32% were filled in by PGHAN Grid trainees, 23% by consultants and 15% by clinical
fellows. Allied Health Professionals (AHPs) comprised 6% of feedback returns. 54% of survey
feedback respondents accessed the teaching sessions from home.
An average of 98% (95% Confidence Interval [CI] 96.3-99.2) survey respondents strongly
agreed/agreed that the sessions were relevant to their learning. 97% (95% CI 96-98.7) of survey
respondents strongly agreed/agreed that the sessions delivered were of high quality.
Conclusion: The BSPGHAN series has been a positive initiative arising from the pandemic, providing
access to high quality PGHAN education when local availability was paused, and gave a platform for
the society internationally. Our report shows that the BSPGHAN Education Series has been wellreceived by attendees. The virtual sessions are more accessible compared to in-person teaching
sessions, as evidenced by the high percentage of feedback respondents accessing the sessions from
home.
Looking ahead, the BSPGHAN Education Group, set up in October 2020, will play a vital role in the
further development of the Education Series. Sessions are recorded and made available to BSPGHAN
members on the BSPGHAN website- further work may include creating online learning modules
centred around these recordings. AHP involvement is an area for development- for 2021, we hope to
include more topics that will be relevant to their interests.
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constipation: multicenter randomized controlled trial
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Objectives and Study: The aim of this study was to investigate the effectiveness of Saccharomyces
Boulardii in (S. Boulardii) combination with lactulose in pediatric functional constipation.
Methods: This study was an open-labeled, randomized controlled trial conducted by 10 university
hospitals in Korea. The patients younger than 7 years diagnosed as functional constipation defined by
Rome IV criteria were received disimpaction and divided into 3 groups; lactulose vs combination vs S.
Boulardii group. Lactulose was prescribed 1 mL/kg/day for starting dose and S. Boulardii was
prescribed 2-3pkg/day according to the age. Primary outcome was the treatments success at 12
weeks defined as bowel movements more the three times a week without incontinence. Patients who
failed were received the rescue treatments; increasing dose of lactulose or added lactulose to the S.
Boulardii monotherapy. We assessed the cumulative success rate at 12 weeks and also compared the
final cumulative success rate and dose according to the drugs taken by the patient at the final followup.
Results: Total 173 children (78 boys, aged 6.3 months ~ 10 year) were enrolled. The success rate
was higher in lactulose group and combination group than S. Boulardii group at 2, 6, and 12 weeks
without statistical significance (P=0.211). The cumulative success rate at 12 weeks was higher in
lactulose group (69.2%) than combination group (40.9%) and S. Boulardii (41.7%), but was not
significantly different (P =0.62). Mean final successful dose of lactulose was 0.91 ± 0.47 mL/kg/day in
original treatment and 1.82 ±0.71 mL/kg/day in rescue treatments. After rescue treatment, the
cumulative success rate at final follow up was higher than original treatment; lactulose group (95.7%)
and combination group (89%). There was no significantly difference between two groups (P =0.87).
Furthermore, the successful dose of lactulose at final follow up in lactulose group (mean = 1.33 ± 0.58)
was also not different from in combination group (mean = 1.18 ± 0.42) (P =0.169).
Conclusion: S. Boulardii monotherapy or in combination with lactulose was not superior to lactulose
monotherapy. We suggest that S. Boulardii should not be considered as a primary treatment for
childhood functional constipation. Appropriate dose increasement of lactulose might lead to a high
success rate regardless of the use of S. Boulardii.
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How to manage paediatric constipation: a Belgian national survey
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Objectives and Study: Constipation is a frequent condition in children. The ESPGHAN/NASPGHAN
functional constipation guidelines do not elaborate a disimpaction protocol. Therefore, we aimed to
collect information on practices for the treatment of functional constipation and faecal impaction in
Belgium.
Methods: An electronic survey was sent to Belgian paediatricians. The survey addressed ambulatory
care, in-hospital (clean out) practices and follow-up of constipation. Statistical analysis was performed
using R. Differences in proportions between groups were analysed using χ²-test or Fisher's exact test.
Continuous variables were compared using a Wilcoxon rank sum test. Missing values (nmissing) were
reported separately per question. A p-value of < 0.05 was considered statistically significant.
Results: A total of 114 paediatricians responded, of which 104 (91.2%) could be analysed. The
median (Q1;Q3) response rate per question was 71.6% (66.1;84.9). Respondents worked mostly in
secondary care (68.3%). The median (Q1;Q3) number of in-patient beds amongst respondents from
secondary care was 22 (17;26) beds (nmissing: 5). The majority of the respondents admitted 2 to 5
children for constipation/clean out per month (39/89, 43.8%).
Macrogol with (50/89, 56.2%) or without (34/89, 39.3%) electrolytes is the first choice for ambulatory
treatment. When ranking the primary endpoints for successful outpatient treatment, “no more soiling or
encopresis” was ranked as most important (35/89, 39.3%), whereas “daily loose stools” and “daily
stools (regardless of consistency)” were attributed less importance (respectively 27/89, 30.3%, and
26/89, 29.2%).
The most popular indications for admission were failure of outpatient macrogol therapy and/or failure
of ambulatory treatment of encopresis (both 32/88, 36.4%). The median length of stay was 3.0 days
(min 1, max 21; nmissing: 39). The primary endpoint for clean out in hospital was clear stools after PEG
treatment (45/68, 66.2%), followed by no more clinical findings of a faecaloma (13/68, 19.1%). A
protocol for disimpaction in the hospital was absent according to 5/89 (5.6%) respondents, with the
majority (34/89, 38.2%) using PEG or a combination of PEG and enema's (31/89, 34.8%). PEG is
given “always” (11/80, 13.8%) or “sometimes” (55/80, 68.8%) through a nasogastric tube; 37/80
(46.3%) administers PEG during daytime only whilst 31/80 (38.8%) also administers PEG overnight.
The amount of PEG is frequently (61/79, 77.2%) based on weight. The quantity (ranging from 10 to
360 mL/kg/h, nmissing = 65) and rate (ranging from 25 to 60 mL/kg/h or 10 to 1000 mL/h, n missing = 58)
varied considerably among respondents.
Conclusion: Belgian paediatricians “ranked no more soiling or encopresis” as the most important
clinical endpoint for successful outpatient constipation treatment and “clear stools after PEG
treatment” or “no more palpable faecaloma” for in-hospital clean-outs. Failure of outpatient therapy
was the most frequent indication for admission. Local protocols were present in most hospitals. Wide
ranges of PEG dosages and rates were observed.
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Objectives and Study: Food allergy is an adverse reaction to the protein component of food and
involves several immunological mechanisms, in which cow´s milk protein allergy (CMPA) is the most
frequent in infants due to its high allergenic potential and use of this food when breastfeeding is not
possible. The aim is to assess the quality of life (QoL) of mothers of infants with CMPA by applying the
CB Scale - Caregiver Burden Scale, a generic QoL assessment questionnaire for caregivers of
patients with chronic diseases.
Methods: Cross-sectional observational study with analytical component of a convenience sample of
27 caregiving mothers of children with confirmed diagnosis of CMPA through open challenge test,
followed at the pediatric gastroenterology outpatient clinic of the Onofre Lopes University Hospital,
Federal University of Rio Grande do Norte, Natal - RN, Brazil, from April to November 2019. The CB
Scale, a nonspecific questionnaire for QoL assessment, was applied to mothers and consists of 22
questions that are distributed in 5 indexes, besides overall score: “general strain”, “isolation”,
“disappointment”, “emotional involvement” and “environment”. For each index, an average ranging
from 1 to 4 is established, with 1 being considered the lowest impact and 4 being the largest negative
impact on QoL.
Results: The mean overall score was 1.89 ± 0.56 (maximum = 3.22, minimum = 1.27). The mean
scores of the different indexes evaluated by the questionnaire ranged from 2.12 ± 0.93 for
“environment” (maximum = 4, minimum = 1) to 1.07 ± 0.20 for “emotional involvement” (maximum =
1.66, minimum = 1). Intermediate scores were found for “general strain” (2.09 ± 0.71, maximum =
3.62, minimum = 1.25), “isolation” (2.03 ± 0.96, maximum = 4, minimum = 1 ) and “disappointment”
(1.85 ± 0.66, maximum = 3.8, minimum = 1).
Conclusion: The negative impact on the QoL of mothers of children with CMPA is considerable,
especially in the “environment”, “general strain” and “isolation” indexes, with impairment above the
global average score, which reflects on the difficulties regarding to the logistics of care, the well-being
of the caregivers themselves and their social lives, followed by “disappointment” and “emotional
involvement”, which were less compromised, suggesting less interference in psycho-emotional
aspects.
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Objective: Assess whether the decrease in lactase activity in children up to three years of age,
defined by analyzing the activity of the lactase enzyme in biopsy of the second portion of the
duodenum, is directly related to anatomopathological changes, being secondary to a basic pathology,
unlike other age groups, where a primary or ontogenetic lactase deficiency can start its manifestation.
Methods: Retrospective, observational study through analysis of medical records. Children referred
for upper digestive endoscopy at a referral service were included. During the endoscopy, a rapid
lactase activity test was performed, by removing a fragment from the second portion of the duodenum,
being classified as normal when normolactasia or altered when hypolactasia. Other fragments were
removed and sent for anatomopathological evaluation, which was classified as normal or altered,
according to the description of the villus / crypt relationship or report of complete villous atrophy. To
assess the level of agreement between lactase activity and anatomopathology, stratified by age group,
the Kappa coefficient index was used, and for the interpretation of the results, the Landis and Kock
classification was used. Study was approved by Research Ethics Committee.
Results: 214 children were studied, from 2 months to 16 years of age, in which the mean of age was
7.7 years and the median was 8 years, 51.9% being female. The correlation between lactase activity
in duodenal biopsy and anatomopathology in children up to three years old was present, with a Kappa
index of 0.83 (p< 0,001), demonstrating excellent agreementt, which did not happen in other age
groups, since according to age increase , the agreement was decreasing, presenting a low reliability
index with results of 0.02; 0.17; 0.19 respectively in the age groups of 3 to 6 years, 6 to 11 years and ≥
11 years.
Conclusions: It was found in the study that the decrease in lactase activity in children up to three
years of age, defined by analyzing the activity of the lactase enzyme in biopsy of the second portion of
the duodenum, was directly related to the anatomopathological changes, since all patients in this age
group showed alterations in the two exams, thus demonstrating that this decrease occurs secondary
to a basic intestinal pathology, which was not observed in the other age groups.
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Objectives and Study: The link between acute pancreatitis (AP) and development of diabetes is still
debatable .Although hiperglicemia and glucosuria are not uncommon during acute pancreatitis,
permanent diabetes is extremely rare in children. In the course of chronic pancreatitis (CP) early
changes in carbohydrate homeostasis are caused by inflammation and dysfunction of beta cells.
Abnormal secretion of insulin and increased levels of fast glucose and post-meal were observed in
patients before the onset of overt diabetes.
The aim of the study was to assess:
1. carbohydrate disorders, mainly diabetes in AP and CP patients.
2. the incidence of other metabolic disorders in the course of pancreatitis (including diabetic ketonic
acidosis and lipid disorders)
3. impact of childhood obesity on the severity of pancreatic inflammation and the occurrence of
carbohydrate homeostasis.
Methods: Patients who were hospitalized between may and november 2019 with the diagnosis of AP,
acute recurrent pancreatitis (ARP) and CP were enrolled into the study. The study was observational,
prospective. The project received the approval of the Bioethics Commission. The diagnosis of AP and
CP was established according to INSPIRE recommendations. Clinical and epidemiological data were
recorded and analyzed. All patients were screened for mutations in the high-risk genes associated
with CP. Patient characteristics included age, gender, race, height, body weight, family history of
diabetes, past diseases and treatment, etiology of diagnosed pancreatitis and other toxic-metabolic
factors. Oral glucose tolerance test (OGTT), C-peptide and glucagon concentrations and pancreatic
antibodies were performed. A fat excretion balance to asses exocrine insufficiency was also
performed.
Results: 64 children (34 girls and 30 boys) aged 4-18 were evaluated. Impaired glucose tolerance
was found in 2 patients and overt diabetes in 1 patient. Insulin-dependent diabetes mellitus was
diagnosed in a 6-year-old girl after severe acute pancreatitis and lasted for 8 months. Abnormal
glucose tolerance test was observed in an 11-year-old girl with chronic pancreatitis and in an 11-yearold obese boy. In 4-year and 5-year-old girls with chronic pancreatitis and normal carbohydrate
tolerance low level of C-peptide was observed. High levels of insulin and HbA1 were observed in a 14year-old boy with chronic pancreatitis and overweight.
Conclusion:
1. Endocrine pancreatic function impairment is not common after acute pancreatitis.
2. Endocrine pancreatic function impairment without impaired glucose tolerance was found in patients
with chronic pancreatitis.
3. Some patients with obesity and pancreatitis have elevated levels of HbA1 and insulin resistance,
which suggests the presence of previously undiagnosed type 2 diabetes mellitus.
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Objectives and Study: Oesophageal atresia (OA) and tracheo-oesophageal fistula (TOF) are
congenital anomalies that result in the abnormal development of the oesophagus or trachea. Children
with oesophageal atresia or tracheo-oesophageal fistula or both (OA/TOF) tend to have several
comorbidities and long-term complications which may be treated or monitored with procedures
performed under general anaesthesia. Our primary aim was to investigate whether OA/TOF patients
are at high risk for anaesthetic complications.
Methods: We conducted a retrospective medical record review of OA/TOF patients undergoing
procedures requiring general anaesthesia between 2010-2019 at Sydney Children's Hospital following
their initial repair.
Results: There was a high anaesthetic complication rate of 34% observed within our cohort. We
calculated a high odds ratio (OR) of 9.76 (95% confidence interval (CI): 3.64 - 26.34) for anaesthetic
complications in OA/TOF children by comparing rates of adverse events in normal children from
previous literature to our cohort. Respiratory complications were more common than cardiovascular
complications (79% versus 6%) and there were more complications postoperatively than
intraoperatively (80% versus 20%). The duration of anaesthesia was identified as a predictive factor
for anaesthetic risk (OR=1.019, 95% CI: 1.009 - 1.029, p=0.000). Key procedures requiring general
anaesthesia amongst children with OA/TOF included gastroscopies and oesophageal dilatations for
strictures.
Conclusion: OA/TOF patients are at high risk for anaesthetic complications. Controlled studies should
be undertaken to allow comparison between healthy children and OA/TOF patients. An increased risk
of anaesthetic complications should be considered for OA/TOF patients receiving prolonged duration
of general anaesthesia.
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Objectives and Study: Many chronic gastroenterological diseases that present in childhood and
adolescence require life-long management. There is strong evidence to show that poor transitional
healthcare has negative implications, yet there is little emphasis in UK trainee curriculums on
developmentally appropriate healthcare.
A survey was devised to explore the experience of adult and paediatric gastroenterology trainees and
junior consultants (< 5 years post completion of training), in Adolescent and Young Person (AYP)
dedicated training.
Methods: A 30-item Survey Monkey Questionnaire was constructed and reviewed by the British
Society of Gastroenterology (BSG) AYP committee. This was emailed by the BSG and British Society
of Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN) to eligible members between
June-September 2020.
Questions were divided into categories related to AYP training: a) Respondent training and
demographic details b) Experience and attitude towards transition training c) Enthusiasm for additional
training in transition.
Results: Of the 70 responses, 71.4% were senior trainees or those within the first five years of a
consultant post (71.4%), and 54% female. AYP training was not accessible to 58% in their current or
most recent post. Of those that had AYP training, the majority (39%) had been to transition clinics.
Prior to consultant post appointment, 4% had attended more than five training events in total, the
remainder had attended less or none at all. A fifth felt confident or very confident that training offered
adequate experience of AYP gastroenterology, with 47% wishing to undertake a period of designated
AYP specific gastroenterology training.
Barriers to AYP gastroenterology were reported in 92% (Figure 1), with the commonest citing lack of
exposure (58%), limited local training opportunities (46%) and limited e-portfolio competencies related
to adolescent and transitional healthcare (29%). Most adult Gastroenterologists (75%) had not
attended a general anaesthetic endoscopy list, but 75% also thought this would be a useful training
experience.
Conclusion: Gastroenterology trainee exposure to AYP dedicated training is limited and the majority
perceive inadequate experience and confidence in AYP gastroenterology. This cross society national
survey has highlighted the lack of opportunity and designated training in AYP for UK trainees, yet
there is a demand for change. A concerted improvement both at curricula development level and in
individual departments, to advance exposure and training in AYP Gastroenterology is urgently
needed.
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[Figure 1. Barriers to AYP training: responses]
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Introduction: Gastrointestinal (GI) symptoms are common after a Hematopoietic progenitors cell
transplantation (HPT). Graft-versus-host disease (GvHD) is one of the causes of GI symptoms and
affects 50-70% of patients. Histologic examination is considered the gold standard for diagnostic HPT.
High Faecal calprotectin (FC) levels in adults may be considered as a non-invasive and sensitive
marker of GvHD for HPT patients.
Objective: Determine the utility of FC for Intestinal GvHD suspect on pediatric patients with diarrhea
after allogeneic HPT.
Patients and methods: Diagnostic test study using pediatric patients from a single service after
allogenic HPT with suspected intestinal GvHD. Analysis of consecutive cases from Hospital Calvo
Mackenna between 2016 and 2018 using upper and / or lower GI endoscopy to get GI biopsy samples
for a histologic study before signing the informed consent form. Commercial ELISA Kit was used to
determine FC concentration. Viral, bacterial and parasit infection were discarded by faecal sample
study. The statistical analysis was performed comparing two groups using Student´s Test and Mann
Whitney U Test. P = 0.05. ROC analysis applied to validate the test. Sensitivity and specificity reported
by new test.
Results: 27 suspicious events of intestinal GVD were recruited in 17 patients of which 55% in men
with a median of 9 years at the time of the event From the sample studied, intestinal GVD was
demonstrated in 51% of the events by histology , The median value of fecal calprotectin was 39 mg /
kg for the non-EICH GI group v / s 109 mg / kg for the EICH GI group, not statistically significant (pvalue 0.35). These results demonstrate a group of patients infected by Cytomegalovirus (CMV) with a
FC higher level tendency. We show a sensitivity of 57% and specificity of 76%.
Conclusions: FC test demonstrate low specify a sensitivity, therefore is not useful as a screening in
this group of patients. Larger prospective studies with more severe symptomatology are needed.
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Objectives and Study: The widespread Covid-19 pandemic in Italy since March 2020 forced
Hospitals to be reorganized according to the different phases of the pandemic and government
decrees.
To describe how the organization has changed during Covid-19 pandemic between April to July 2020,
considering in particular the role of telehealth care service, at the Paediatric Gastroenterology Clinic,
University of Milano Bicocca, Fondazione MBBM, San Gerardo Hospital (Monza-Lombardia, Italy) and
to compare its performance with the same period in 2019.
Methods: We analyzed the clinical activity (especially telehealth care service) performed during the
period April-July 2020 for gastrointestinal patients. Virtual visits were made by telephone call and
zoom platform. The number of performances was compared with the same period in 2019.
Results: Face-to-face visits performed from April to May 2020 (phase 1) were 65 and 225 from June
to July (phase 2); in the same two months periods of 2019 face-to- face visits were 645 and 385,
respectively. So, face-to face visits decreased by 80-90% from April to May 2020 (phase 1) and by 4050% from June to July 2020 (phase 2) when compared with the same periods of 2019. Throughout the
2020 periods all the entries into the Clinic were filtered by a telephonic checklist the day before the
access and then again at the entrance.
Telehealth service covered 80-90% of the activity in phase 1 and 50% in phase 2 . (Table). This
“combo” (face-to face and remote visits) allowed us in phase 2 to guarantee a health care assistance
up to more than 90% respect to 2019 and manage most of the problems referred by the patients even
if they were at the first access to the clinic. With virtual visits we managed IBD controls and mild and
moderate flares of IBD (n° 7). New diagnosis of coeliac disease were done with telehealth service
(n°13). Most of controls were performed by virtual/telehealth visit. In all case a report of the visits was
sent to the family with anthropometric data (collected at home and sent by e-mail before the call),
activity disease score for IBD (Pediatric Ulcerative Activity Index-PUCAI- for Ulcerative Colitis and
Pediatric Crohn Disease Activity Index-PCDAI- or abbreviated PCDAI for Crohn Disease), adherence
of therapy, drug prescriptions and suggestions for follow up. Children requiring infusions (i.e.
infliximab, vedolizumab) continued with the same regimen; drug collection were not changed. There
was a 80% reduction in endoscopic procedures, mostly dedicated to IBD flares or new diagnosis.
Conclusion: Reorganization of clinical activity during Covid-19 pandemic led us to use new
approaches of medical assistance. Telehealth care service has proved to be an useful and effective
tool to guarantee health care assistance despite the restrictions. The study suggests It might be
implemented and integrated, in particular for follow-up visits, not only during health crisis but also
outside this emergencies.
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[Table - Number of visits in outpatient children: comparison between 2019 and 2020]

Volume 72, Supplement 1, May 2021

500

GASTROENTEROLOGY - Gastroenterology other
G-eP-201
Bifidobacteria treatment reduces the basophils degranulation and the densities of circulating
CD4+ T cells in pediatric patients with cow´s milk protein allergy
Franca Oglio1, Caterina Strisciuglio2, Alessandra Vitale2, Mara Creoli3, Francesco Perna4, Federica
Garziano5, Pasquale Dolce6, Marianna Casertano2, Serena Vitale7, Giuseppe Matarese8, Carmen
Gianfrani7
1Università

degli Studi di Napoli 'Federico II', Dipartimento di Scienze Mediche Traslazionali, Naples,
Italy
2Università degli Studi della Campania 'L.Vanvitelli', Department of Woman, Child and General and
Specialized Surgery, Naples, Italy
3Università degli Studi della Campania 'L.Vanvitelli', Department of Sperimental Medicine, Naples, Italy
4Università degli Studi di Napoli 'Federico II', Department of Clinical Medicine and Surgery, Naples,
Italy
5A.O.R.N. Ospedale dei Colli, U.O.C Clinical Biochemistry, Naples, Italy
6Università degli Studi di Napoli 'Federico II', Department of Public Health, Naples, Italy
7Consiglio Nazionale Delle Ricerche, Institute of Biochemistry and Cell Biology, Naples, Italy
8Università degli Studi di Napoli 'Federico II', Department of Molecular Medicine and Biotechnology
Science, Naples, Italy
Objectives and Study: During early childhood, the cow's milk protein allergy (CMPA) is a very
frequent food allergy. The pathogenesis of CMPA, as well as the loss of oral tolerance to milk proteins,
is complex and not completely known. It has been suggested that an altered composition of intestinal
microflora results in a dysregulation of local and systemic immune response to food allergens.
Probiotic administration has been proposed to be effective for treatment and prevention of food
allergy. The aims of this study were to investigate the process of basophils degranulation and the
frequencies of various T cell subtypes, isolated from peripheral blood, in pediatric patients suffering
from CMPA, before and after probiotic treatment. The probiotic used was a mixture of 3
Bifidobacterium strains (B. longum, B. breve, B. infantis).
Methods: The study population included a total of 8 children affected by CMPA. The children
underwent 45 days of probiotic dietary supplementation (5 billion of colony-forming units/die, bnl
CFU/die). The analysis of the main immune cell subsets (CD3, CD4, CD8, CD19, CD11c by flow
cytometry) and the basophils degranulation (by Basophilic Activation Test-BAT) was longitudinally
performed in peripheral blood samples at diagnosis (T0), after 45 days of probiotic treatment (T1) and
45 days after the suspension of probiotic supply (T2). The degranulation percentage of basophils was
evaluated at 37 °C in bath sheltered from light, after 15 minutes in vitro exposure to whole cow's milk
proteins, and with single casein, lactalbumin and lactoglobulin allergens (125µg/ml for each allergen).
Results: We observed in probiotic treated CMPA patients a decrease of naïve T lymphocyte
(CD3CD45RA double positive cells) that reached the statistically significance at T2 compared to
diagnosis (T0) (p=0.01). Among the CD3+ cells, the CD4+ cells resulted markedly reduced after taking
probiotic compared to baseline (p=0.005). Interestingly, the reduction of CD4+ T cells persisted up to
45 days after the probiotic treatment (p=0.005). In particular, the CD4CD28 and the CD4CD45RA
double positive T cells were markedly decreased upon probiotic consumption, with the lowest
percentages at T2 (p=0.005 and p=0.01, respectively). We found a decreased frequency of basophils'
degranulation post in vitro exposure to all cow's milk proteins analyzed after 45 days of probiotic
treatment (T1) compared to the degranulation rate observed at diagnosis (T0). Instead, the
degranulating percentage of basophils raised at T2, without reaching the levels at diagnosis.
Conclusion: After probiotic treatment resulted in a decrease of circulating naïve and activated CD4+
T cells, as well as of the degranulating basophils. This immunological tolerance persisted even after
45 days of the probiotic wash-out. These data suggest that the Bifidobacteria could have a positive
effect in the acquisition of oral tolerance to cow's milk proteins.
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[The probiotic treatment decreased the circulating naïve, activated CD4+ T cells and basophils]
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Objectives & Study: Children with multiple allergies, especially those with considerable gut
symptoms despite being on restricted diets, remain a challenge to manage. This is quite often due to
the paediatrician trying to impact on general symptoms, functional gut symptoms and food exclusions
all at the same time. To manage an increasing number of regional referrals of such children, we
formulated a new joint paediatric allergy and GI clinic in Wessex. This clinic is supported by two
consultants, GI/Allergy dieticians, specialist nurses and a clinical psychologist.
We aim to describe the demographics and symptoms of children seen in the last two years in this
clinic. We also aim to assess clinical outcome at 1 year follow up.
Methods: All children referred to the joint clinic between December 2016 and October 2019 were
included in the study. Details of demographics, presenting symptoms and growth centiles were
collected. In addition, we assessed clinical outcome (symptoms, growth and investigations) at 1 year
follow up.
Results: 43 children were recruited to the study. Referrals came from 12 hospitals, with 65.1% of
referrals from regional hospitals in Wessex. The patients had previously been seen by general
paediatricians, paediatric allergy and GI consultants with little clinical progress before being referred to
this new joint clinic for multi-professional team input.
At first appointment, the mean age was 6.9 yrs (SD: 4.48) with 27/43 (62.8%) males. The mean Z
score for height was -0.47 (SD 1.09) and for weight - 0.30 (SD 1.4). Patients generally had
considerably restricted diets with a median of 3 food exclusions (IQR: 2-5); milk, soya and
wheat/gluten being the top 3. Despite these food exclusions, patients had significant GI symptoms with
the most common symptom being constipation (62.8%), followed by abdominal pain (58.1%) and
vomiting/reflux (48.8%). Other diagnoses included anaphylaxis (18.6%), Eosinophilic Oesophagitis
(20.9%), allergic rhinitis (16.3%), asthma (14.0%) and eczema (20.9%).
During the course of follow up, 15 children had x-rays confirming stool loading in 86.7%; treated as
functional constipation with laxatives. 13/17 showed mucosal abnormality on endoscopy of which 9
were diagnosed to have Eosinophilic Oesophagitis.
At 1.01 years (SD 0.81) follow up (n=27), there was no significant change in height (z=-0.48 to z=0.71) and weight (z=-0.38 to z=-0.59). The team was able to impact on improving the diets with a
significant drop in number of food exclusions from 3 to 2 (p=0.019). In addition, there was a significant
reduction in constipation and reflux symptoms. There was, however, no impact on abdominal pain.
Conclusion: This study highlights the benefits of a specialised MDT positively impacting on reduction
of symptoms and decreasing burden of food exclusions in multi-allergic children. This is where
paediatricians and GI/Allergy specialists had previously failed to impact on clinical management in
their individual clinics. The improvement in symptoms despite dietary relaxation alludes to a more
functional cause in this group of patients. Despite effective management strategies, surprisingly little
impact was made on abdominal pain. We believe management of abdominal pain in this group of
children remains complex and multi-factorial, making it a management challenge.
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Introduction: Intraabdominal hypertension (IAH) can be life-threatening if left untreated. The average
intraabdominal pressure (IAP) in children is 7±3 mmHg. Elevated IAP may lead to abdominal
compartment syndrome (ACS) due to secondary hypoperfusion, causing organ dysfunction.
Measurement of IAP is not routinely done, albeit its clinical significance.
Objectives: To study the clinical profile of paediatric IAH and ACS, and its association to
haemodynamics markers.
Methods: We conducted a prospective observational study in a tertiary, national referral hospital in
Indonesia. Inclusion criteria were children with obvious abdominal distension, with/without ascites with
at least two risk factors to develop IAH. Measurement of IAP was done using intra-vesical technique
and water scale. Haemodynamic monitoring was performed using ultrasonic cardiac output monitoring
(USCOM).
Results: Thirty three paediatric patients were enrolled. Distribution of IAH severity were: 33.3% grade
I, 45.4% grade II, 12.1% grade III, and 9.0% grade IV. About 27.2% children developed ACS.
Occurrence of ACS was significantly associated with mortality (57.1%, p=0.000). The hemodynamic
profile of study participants was measured with USCOM as shown in Table 1 below. Majority of our
IAH patients had massive ascites and went through percutaneous catheter drainage. Both IAP
(p=0.000) and abdominal circumference (p=0.021) was significantly decreased following IAH
management. Significant changes in haemodynamic parameters were also observed for stroke
volume index (SVI) (36.33 ±6.49, p=0.01), cardiac index (CI) (5.21 ± 1.29, p=0.000), and oxygen
delivery (DO2) (269 ± 154.31, p=0.041).
Conclusions: Upon IAH management, IAP and abdominal circumference decreased significantly.
Changes of haemodynamic parameters were also significant. Abdominal compartment syndrome is
significantly associated with mortality.

Parameters

Before IAH Management

After IAH Management

Stroke volume (SV)

15.35 ± 3.31 mL

17.08 ± 4.94 mL

Stroke volume index (SVI)

36.11 ± 8.58 mL/m2

36.3 ± 6.50 mL/m2

Stroke volume variation (SVV)

37.3 ± 19.93 %

39.67 ± 16.26 %

Cardiac output (CO)

2.41 ± 0.91 L/min

2.52 ± 0.96 L/min

Cardiac index (CI)

5.28 ± 1.19 L/min/m2

5.22 ± 1.29 L/min/m2

Systemic vascular resistance
(SVR)

2591.53 ± 811.15 d s cm-5

2588.00 ± 931.88 d s cm-5

Systemic vascular resistance
index (SVRI)

1202 ± 422.17 d s cm-5m2

1285.67 ± 388.33 d s cm-5m2

Delivery of oxygen (DO2)

287.22 ± 124.89 mL/min

269.00 ± 154.32 mL/min

[Table 1. USCOM parameters in study participants]
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Background: Biliary atresia is a rare distractive cholangiopathy in childhood and the most common
cause of liver transplantation in pediatrics. Present study is the first report of biliary atresia and its
incidence and outcome from northwest of Iran.
Methods: In this retrospective cohort study, all patients with biliary atresia admitted to the Tabriz
Children's Hospital from March 2006 to March 2016were included. Demographical, clinical and
preclinical data of all patients are extracted from the hospital records. Information about the outcome
after Kasai portoenterostomy was gathered by reviewing the progress notes or by phone call from the
parents. The Mann-Whitney U and chi-square or Fisher's exact tests were used for comparison of
continuous and categorical variables respectively. Survival curves and tables, Kaplan-Meier method
and Cox regression were used for survival analysis.
Results: The incidence rate of biliary atresia was 1/13280 live births. Isolated form of biliary atresia
was seen in 85.1% of cases. Splenic malformation was not observed in our patients. The rate of
successful Kasai Portoenterostomy was 42.9%. Survival analysis showed that 1, 2, 3, 5, and 10-year
native liver survival rate was 73%, 56%, 54%, 40% and 31%, respectively. Median overall survival rate
was 36 months [95%CI: 2.89 - 69.1]. Successful Kasai Portoenterostomy and clearance of jaundice
was the only factor that affected survival rate.
Conclusions: The incidence rate of biliary atresia in Northwest of Iran was lower than that in other
Asian countries. Like other Asian countries, spleen anomaly was rare in our patients. The success of
Kasai Portoenterostomy and survival rates of our cases were lower than that in other Asian countries.
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Objectives and Study: Chronic pancreatitis (CP) leads to the development of exocrine insufficiency.
This is manifested by fatty diarrhea and malabsorption syndrome and leads to a deficiency of fatsoluble vitamins, calcium, magnesium, and folic acid. Malnutrition results in a short age of bone mass
and density, and this leads to development of ostepenia and ospeoporosis. There is limited literature
on the impact of calcium phosphate disorders on the development of pancreatitis in children. Only a
few articles describe a reduction in calcium levels as a predisposing factor for CP in adults. It has been
proven that in patients with hypercalcaemia e.g. in primary hyperparathyroidism, acute or chronic
pancreatitis develops about 10 times more often than in the general population.
The aim of the study is to analyze calcium-phosphate (Ca-P) disturbances in children with chronic
pancreatitis and assessment of the impact of these disorders on the course of the disease.
Methods: 24 children with CP (10 girls, 14 boys) aged 5 to 17 years were enrolled into the study. The
study was observational, prospective. The project received the approval of the Bioethics Commission.
The diagnosis of CP was established according to INSPIRE recommendations. Clinical and
epidemiological data were recorded and analyzed. Levels of calcium, phosphorus and creatinine in
blood and urine, ionized calcium, PTH, albumin and vitamin D metabolites were determined in all
patients. Bone densitometry (DEXA) was also performed.
Results: The study showed that calcium and phosphate disorders occurred in almost half of the
patients studied. In 11 patients (45,8%) 25-OH D3 deficiency was found, and 3 of them had 1,25OHD3 excess. Eight of the children studied (33,3%) had high urine creatinine level, and 5 patients
(20,8%) had low urine calcium level. Four patients (16,6%) had reduced level of parathyroid hormone.
Among the study group, 8 children (33,3%) had a reduced Z-score in the DEXA study, which
corresponded to ostopenia. Only 5 of the examined patients (20,8%) did not have any Ca-P
disturbances.
Conclusion: Although a small group of patients has participated in the study so far, the results
suggests that calcium-phosphate metabolism is disturbed in the course of chronic pancreatitis. We
recommend that all pediatric patients with CP should be evaluated for Ca-P disorders.
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Objectives and Study: Pediatric chronic intestinal pseudo-obstruction syndrome (CIPO) is
characterized by recurrent clinical presentation that simulates intestinal obstruction in the absence of
an anatomical obstructive process. It is the consequence of an alteration of intestinal motility due to
the affectation of its muscular and/or neurological component. Prokinetics are the main therapeutic
option, however, their low efficacy and low safety affecting the cardiac level limit their use.
Prucalopride is a prokinetic recently approved in Europe for the treatment of refractory constipation in
adults. It belongs to the new generation of high-affinity 5-HT4 receptor agonists that selectively acts on
the enteric nervous system. The objective of the study is to assess the safety and efficacy of
prucalopride in patients with pediatric CIPO syndrome.
Methods: Retrospective review of patients diagnosed with CIPO who have been treated with
prucalopride in our center. The diagnosis was based on a compatible clinical case, manometrical
studies, gastric emptying with radioisotopes and imaging studies. In one of them, the diagnosis of
myotonic dystrophy was confirmed by studying mutations in the DMPK gene, the second case
remaining is pending a genetic result.
Results: Two patients (one male) were included with a median age of 13 years (12-14 years). They
presented abdominal distension and pain, nausea, vomiting and constipation of long duration with a
history of recurrent subocclusive symptoms. The first patient presented signs of chronic malnutrition
(BMI 14.7) and inability to tolerate enteral feeding despite treatment with polyethyleneglycol,
antibiotics, and prokinetics. For this reason a total parenteral nutrition at home was started. The
second patient had presented a case of transverse colon volvulation secondary to the significant colic
dilation for which she required repetitive decompressive colonoscopies. Both have been treated with
prucalopride at a dose of 1-2 mg/day to date (for a mean of 2.5 months). A few days after starting the
medication, a significant clinical improvement was observed in both cases, allowing the withdrawal of
parenteral nutrition in the first patient. No changes were observed in terms of rhythm or stool
consistency. 24 hours after starting treatment, the second patient had a mild headache that resolved
by reducing the dose to half temporarily. None had electrocardiographic changes or serious adverse
effects that made it necessary to discontinue treatment.
Conclusion: Treatment with prucalopride could be promising in the treatment of pediatric CIPO
syndrome. Randomized clinical trials should be conducted to evaluate its safety and efficacy profile in
pediatrics.
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Objectives and Study: Cow's-milk protein allergy (CMPA) affects approximately 5% of healthy
children. The natural history of CMPA is poorly described in preterm infants. We aim to investigate the
disease characteristics and the natural history of CMPA in preterm infants.
Methods: The medical records of children, who developed, as preterm infants, symptoms suggestive
for CMPA during their hospitalization at the neonatal care unit between January 2009 and December
2019 at Emek Medical Center, were retrospectively reviewed. The main outcome was resolution of
CMPA defined as ability to consume CMP based formula and/or dairy products without developing any
clinical symptoms suggestive for IgE or non IgE mediated milk allergy.
Results: Among 54 preterm infants diagnosed with CMPA, 48 had at least 1 year in our pediatric
gastroenterology clinic, with median follow-up of 2.4 years (IQR 1.7-4.2). Forty two% were females,
median gestational age; 29 weeks (IQR 27-31) and median birth weight; 1105 gram (IQR 883-1618).
Two thirds of the infants were delivered via cesarean section. Age of diagnosis of CMPA was 29 days
(IQR 2-41). Symptoms of CMPA were suggestive for non IgE mediated allergy and included:
abdominal distention with/without irritability (42%), vomiting (33%), diarrhea (8%) and bloody stools
(17%). All infants were exposed to bovine milk protein (CMP formula or multi-nutrient fortifiers).
Following development of CMPA: formula was switched to extensively hydrolysed CMP (eHF) formula
in 79% of cases and to free amino acid based (FAA) formula in the 21%. By the age of 1 year, CMPA
resolved in 85%. Among the remainder 7 patients, only 1 patient had IgE mediated allergy confirmed
by skin prick test, while 6 patients developed symptoms suggestive for non IgE allergy and had
negative skin prick test and/or specific IgE concentration in the serum. Among these 7 patients, CMPA
resolved in 5 by the age of 3 years and in 1 by the age of 6 years. During follow-up, 10 patients were
diagnosed with functional constipation or functional abdominal pain and 1 developed Eosinophilic
Esophagitis.
Conclusion: The likelihood of early resolution of CMPA among preterm infants is relatively high
compared with term infant (based on previous studies) suggesting decreased risk of persistent CMPA
or over-diagnosis of this condition among this population.
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Objectives: To assess the impact on care, management and referrals from Primary Care to a
specialized Pediatric Gastroenterology consultation, one year after the implementation of a telematic
consultation.
Material and methods: Retrospective descriptive study of 1250 patients referred from Primary Care
to the Gastroenterology consultation of a tertiary hospital, between February 2018 and February 2020.
Two periods: A (February 2018-February 2019) and B (March 2019-February 2020) with telematic
consultation. The number of referrals and characteristics of the sample are collected: sex, age, reason
for referral and origin (capital or province). A survey is designed for primary care to assess their
experience after the introduction of telemedicine.
Results: 1250 patients. First period 683 referrals. Second 567 (17% less). Sample age without
differences between periods. Between 0-2 years 46% and 50%, 12% and 10% between 3-5 years,
17% and 19% between 6-9 years and 19% and 23% between 10-14 years. Regarding sex, in both
groups the distribution was 52% men and 48% women. Most frequent reasons for consultation: food
allergies (27%) and abdominal pain (28%), followed by gastroesophageal reflux (8%). Other reasons:
failure to thrive, vomiting, suspicion of celiac disease or constipation, not finding differences between
groups in any of them. Diarrhea was significantly reduced from 8.7% to 5.8%. Regarding the origin of
the patient, a striking reduction in referrals from the province from 59% to 39% was observed,
coinciding with areas of the capital that still do not have telemedicine. Regarding the satisfaction
survey, 34 of 44 consulted answered it, 70.6% being pediatricians and 29.4% family doctors. 100%
find the existence of telemedicine useful and necessary, considering that there is good communication
and a degree of satisfaction on the part of the families is good or very good, 91.2%. 97% consider
themselves satisfied with the resolution of their queries, appreciating a reduction in the number of
referrals of 70.6%. Of the 29.4% who admit not reducing them, 80% believe that they are more
targeted.
Conclusions: According to our study, the implementation of a telematic consultation seems to have
an influence on reducing the number of referrals to specialized consultations. Within these, there
appear to be no changes in terms of the most frequent age range, sex or reason for consultation,
except for diarrhea. The impact is more significant in referrals from the province, which could be due to
an evident improvement in communication with the specialist and a very high degree of satisfaction of
the professionals. It would be interesting to continue expanding more data in successive months to
draw reliable long-term conclusions and also analyze the impact on families and the economic impact
of a better optimization of care through the new system.
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Objectives: Our aim is to assess the efficiency of fecal calprotectin (fCP) as diagnostic marker of
cow's-milk protein allergy (CMPA) and for response to a cow's milk protein (CMP) free diet monitoring.
Methods: From January 2015 to December 2018 infants (aged 0 to 9 months) with a CMPA
diagnosis, according to international accepted criteria were recruited; all started CMP free diet after
recruitment. Stool samples were obtained while the infants were still on a CMP containing diet (Month
0): conventional formula for those bottles fed or breast milk while mothers were taking CMP in their
diet for those breastfed; additional samples were taken 1 month (M1) and 3 months (M3) after starting
a CMP free diet to assess the response to dietetic treatment.
In the same period, we recruited also healthy children during regular visits scheduled according to the
National Health System protocols. Three stool samples were collected from each infant within the
same time intervals as CMPA children (M0, M1 and M3).
Samples were frozen until their analysis by EliA Calprotectin 2 (Thermo Fisher Scientific).
Results: Group 1: 30 infants with a clinical diagnosis of non-IgE mediated CMPA as established by
the primary health care Pediatrician. Age (months) = 1.68 (1.32); mean (SD). Main gastrointestinal
symptoms were: colic, gastroesophageal reflux disease, vomiting, constipation or diarrhea, failure to
thrive, food refusal and proctocolitis. In all cases, the diagnosis was confirmed by the pediatrician in
charge after resolution of symptoms was observed on a CMP elimination diet, with no other
intervention or therapy.
Group 2: We included 28 healthy infants as control group. Age (months) = 1.67 (1.01); mean (SD).
In non-IgE mediated CMPA infants the median (1st, 3rd Q) fCP levels before the CMP elimination diet
was 564 (219, 694) mg/kg, and in the healthy control group: 199 (126, 545) mg/kg. We found that
levels of fCP in CMPA infants before elimination diet were higher than in healthy infants, but there was
no statistical significance between them (p=0.119). Stratification by clinical picture was not feasible
due to the small sample size.
After 1 month of elimination diet, fCP levels decrease in CMPA group, the median of fCP levels being
196 (120.5, 478.4) mg/kg, but differences between fCP at M0, M1 and M3 did not reach statistically
significance (p=0.184). Looking into the individual behavior, although in some infants a progressive
decrease in fCP was observed associated to the CMP free diet, this decline was not detected in all of
them.
Conclusion: According to our results, and mainly due to the high variability of fCP levels at this early
age, it seems that fCP measurement is not helpful to discriminate between healthy infants and those
with signs or symptoms related to CMPA. Also it is debatable if on an individual base, fCP levels could
be used for clinical follow up and dietary compliance monitoring taking into account discrepancies in
individual fCP behavior after a CMP free-diet is started. However, considering trends observed in our
research, prospective studies with larger populations are needed to draw robust conclusions about the
use of fCP in non-IgE CMPA infants.
Disclosure of Interest: Helena Ekoff and Niclas Rydell are employed at Thermo Fisher Scientific. The
remaining authors declare no conflict of interests.
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Objectives and Study: Iron-deficiency anemia (IDA) is a common reason for gastroenterological
referral in children. A complex evaluation is usually required to rule out inadequate iron ingestion,
occult blood loss and malabsorption disorders. Celiac disease, IBD and H. pylori infection are the most
frequent gastrointestinal (GI) causes of IDA; however, rare GI conditions should also be considered in
the diagnostic work-up of refractory IDA to avoid delayed time-to-diagnosis and underestimate severe
disease.
Methods: We report 3 cases with a history of moderate to severe refractory IDA, aspecific GI
symptoms and positivity of fecal occult blood and calprotectin. In all children extensive biochemical,
radiological and endoscopic assessments were repeatedly performed.
Results:
Case 1: A 7-year-old girl, with a history of paleness, poor growth, scoliosis, Nissen fundoplication for
GORD and easy bruising, for which a diagnosis of vascular Ehlers-Danlos Syndrome was made. A
first upper (UE) and lower (LE) endoscopy, videocapsule endoscopy (VCE) and scintigraphy for
Meckel's diverticulum (MD) were unremarkable. Due to refractory IDA, a further UE and VCE showed
a linear fundic erosions consistent with a Cameron lesion. A large paraoesophageal hernia (POH) was
confirmed by X ray. IDA completely resolved with esomeprazole.
Case 2: A 12-year-old boy was admitted for severe acute anemia, syncope and melena. First
investigations (UE and LE, abdominal CT, VCE, scintigraphy for MD) were unremarkable. After a 2 nd
melena, laparoscopy was performed without results. A 2nd endoscopy showed a gastric and left
colonic eosinophilic infiltration, not responsive to an elemental diet. A subsequent UE showed erosive
gastropathy and multiple bleeding gastric ulcers. Only the 4th endoscopy demonstrated histologic
features of collagenous gastritis (CG). Iron oral supplements were started but IDA cyclically recurred.
Case 3: A 14-year-old girl had a history of paleness, abdominal pain, fatigue and an associated severe
IgA deficiency. LE showed a significant nodular lymphoid hyperplasia of terminal ileum; UE revealed a
severe chronic gastritis of fundus and gastric body with severe glandular atrophy, total loss of parietal
cells and diffuse hyperplasia of enterochromaffin-like cells. The positivity of anti-parietal cell antibodies
and hypergastrinemia confirmed the diagnosis of autoimmune gastritis (AIG). Cobalamin and folic acid
levels were normal. Due to the rarity of this finding she is also under immunological work-up.
Conclusion: Rare GI conditions should be considered in the diagnostic work-up of refractory IDA in
pediatric age. Cameron lesions are unusual but should be suspected in children with POH, especially
in case of associated connective tissue disorders. CG is a very uncommon finding with limited data
about pathogenesis and treatment. Moreover, IDA is the most frequent hematological presentation of
AIG in young patients. All these conditions may occur with non specific GI symptoms and require
extensive assessment and follow up.
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Objectives and Study: Children with complex non-Ig E-mediated gastrointestinal food allergies
(GIFA) seem to have worse quality of life. We aimed to evaluate Health Related Quality of Life (HRQL)
in children with complex GIFA by parent proxy and child self-report and to compare it with a cohort of
healthy children.
Methods: We performed a prospective, observational study at the gastroenterology section in a
tertiary centre in Madrid (Spain) from December 2018-December 2019. Ethical approval was granted
and written informed consent was obtained. We included children 2-18 years (y) with complex-GIFA
and without non-allergic comorbidities, diagnosed as per current guidelines: food protein-induced
allergic proctocolitis, food protein-induced enterocolitis syndrome (FPIES), food protein-induced
enteropathy and allergic dysmotility. Control group was a cohort of healthy children from the same age
group and geographical area without food restrictions. We used the Spanish version of the Generic
Core Scales from the Pediatric Quality of Life Inventory Version 4.0 children self-report and parent
proxy-report formats. It comprises 23-items transformed to a 0-100 scale so that higher scores indicate
better HRQL. Demographic data and medical history were recorded. SPSS25 was used for analysis.
Results: We included 53 dyads comprised of 22 children with GIFA [14 (63.6%) males, median age
7y (IQR 4-11)] and 31 healthy children (19 (61.3% males, median age 11 y (4-14)] and their respective
caregivers. Parent´s questionnaires were mainly completed by mothers in both groups (80% and 75%
respectively).
In children with GIFA median age at diagnosis was 15,7 months (5,5-81) with a median duration of the
disease of 4,4 y (2,1-6,2). 11 (50%) children had allergic comorbidities: 8(36.4%) asthma and 7
(31.8%) Ig-E mediated food allergy. 9 (41%) patients had multiple GIFA, 7 (31.8%) allergic dismotility,
3 (13.6%) food protein-induced enteropathy, 2 (9.1%) FPIES and 1 (4.5%) proctocolitis. Over 75% of
the patients had >2 food groups excluded and the most commonly excluded foods were cow´s milk
(15), soya (7), gluten (6) and legumes (5).
Median total self-reported children scores were 70.65 (61.4-76.3) with the lowest median scores in the
emotional [60 (60-70)] and school [62.5 (50-75)] functioning domains. Median total parental scores
were 80.1 (70.2-88.04) with the lowest median scores in the emotional [67.5 (55-75)] and psychosocial
health [76.79 (68.33-84.62)] functioning domains. There was a high positive correlation between
parents and children scores (r=0.7, p 0.02). There was a negative correlation between HRQL and
number of foods excluded in children´s emotional functioning scores (r= -0,5, p 0.04) and between
HRQL and disease duration in proxy total scores (r=-0.45, p 0.03) and in the physical (r=-0.54, p
0.009) and social domains (r=-0.43, p 0.04). Children with GIFA had statistically significant worse
HRQL than healthy children in the total scores and in the emotional, school and psychosocial health
functioning domains both in the self-report and parental-proxy reports (table 1).
Conclusions: In our study children with GIFA had worse HRQL than healthy children measured both
by parents´ proxy and children´s self-report. Number of foods excluded and duration of the disease
had a negative correlation with HRQL.
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Healthy Children
Cohort
Median scores
(Interquartile range)

GIFA Cohort
Median scores
(Interquartile range)

p- value

Self-report Emotional
functioning

85 (75-90)

60 (60-70)

0.049 *

Self-report School
functioning

85 (70-95)

62.50 (50-75)

0.017 *

Self-report
Psychosocial health

88.33 (80-95)

67.50 (58.33-76.67)

0.032 *

Self-Report Total score

89.13 (80.43-91.3)

70.65 (61.41-76.63)

0.019 *

Proxy-Report
Emotional functioning

85 (70-85)

67.50 (55-75)

0.025 *

Proxy-Report School
functioning

85 (75-100)

77.50 (65-90)

0.01 *

Proxy-Report
Psychosocial health

85 (80-93.33)

76.79 (68.33-84.62)

0.021 *

Proxy-Report Total
scores

85.87 (77.38-93.48)

80.10 (70.24-88.04)

0.047 *

[Comparison of median PedsQL scores for each domain between the GIFA cohort and the healthy
children cohort.]
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Objectives and Study: Eosinophilic colitis is a rare disease with no known cause. The pathogenesis
of the disease is not well understood, but according to epidemiological studies and clinical forms of the
disease, it is suspected that there is an allergic component. The diagnosis is based on colonoscopy
and pathological examination of the specimens. Recent studies have shown that targeting calprotectin
as a new diagnostic approach can be effective in controlling the symptoms and complications of
mucosal inflammatory diseases. The aim of this study was to determine the association between fecal
calprotectin levels and eosinophilic bowel disease before and after treatment in patients admitted to
Mofid Children's Hospital in 2016-2019.
Methods: This cross-sectional study was performed on 330 patients with rectorrhea and stool
calprotectin levels >200 µg/g. Demographic data, history of allergy and clinical manifestations of
patients were entered in the information form. Then the patients underwent colonoscopy and if 30≤
eosinophils were found in at least two colon sections in the pathological report, the eosinophilic colitis
was diagnosed and treated. Of in total, 14 patients (4.24%) had eosinophilic colitis. The treatment was
food elimination diet of soy, sesame, nuts, eggs, fish, shrimp and cow's products for 3 months. After 3
months, faecal calprotectin levels were re-determined in the same laboratory and re-examinations and
colonoscopy were performed and the results were recorded in the information form. Data were
analyzed using SPSS 25 software.
Results: The mean age of the children was 5.9 years (3-10 years) and the ratio of female to male was
1:1. Gastrointestinal symptoms included abdominal pain (78.6%), diarrhea (71.4%), peripheral
eosinophilia (21.4%), protein-losing enteropathy (7.1%) and inadequate weight gain (7.1%). After the
diet, the number of eosinophils in all segments of colon significantly decreased (P< 0.001) and
according to the pathology report, 42.9% of the patients had improved. Also, the mean number of
segments involved in the colon of patients was significantly decreased (5.9±0.4 vs. 2.4±2.4 and P<
0.001). Clinical manifestations were completely eliminated in 64.3% of patients, but there was no
significant relationship between treatment effectiveness and clinical manifestations improvement
(P=0.222). Mean stool calprotectin levels were significantly decreased after 3 months (448.0±153.1 vs
201.9±186.1 µg/g and P< 0.001). Fecal calprotectin levels were normal in 4 of the 6 patients who had
recovered (66.7%) and in 2 of the 8 patients who had not recovered (25%) (P=0.138). The cut-off point
of 114 µg/g of fecal calprotectin had sensitivity (75%), specificity (67%), positive (75%) and negative
predictive value (67%), accuracy (71.4%), and area under the ROC curve (0.708) acceptable in
predicting eosinophilic colitis.
Conclusion: This study showed that fecal calprotectin levels, a marker of neutrophilic inflammation,
can be elevated in patients with eosinophilic colitis, which is easily corrected with a targeted
elimination of food allergens. Fecal calprotectin measurement in patients with eosinophilic colitis can
be a safe, noninvasive, and useful diagnostic marker.
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Objectives of Study: After our first presentation of the evolution of 100 patients with autism spectrum
disorder (ASD) treated of their food allergy (FA) for one year, with evolution to partial remission in their
neurological disorder (LASPGHAN 2017 Porto, Portugal), we are now able to present a follow-up of
1054 patients with ASD treated after 3 years of their FA, with total remission in all cases after 36
months of treatment. This evolutionary report aims to evaluate the clinical progression to remission of
patients with ASD that also have FA, undergoing food allergy treatment.
Methods: All 1054 patients with ASD who had already been diagnosed with FA entered in this study.
In addition to the immunological investigation, physical examination, and anamnesis, all were
submitted to the skin prick test to identify the food allergens involved. The diagnosis of FA was made
in 100% of the patients with ASD based in the clinical presentation, immunological disturbance, and
response to diet. The FA diagnosed was treated with hypoallergenic diet (HD).
Results: We evaluated 1054 patients previously diagnosed within ASD, being 868 males and 186
females. The average age was 6 years and 5 month (ranging from 1 year and 9 months to 30 years)
and the ratio between male and female was 5:1. The immunological investigation results in 35% of the
patients with humoral mediation (IgE), in 17% the immune mediation was cellular, and in 38% we
observed a mixed immunological mediation, and in the remaining 10% had other immune mediations.
At the time of the diagnose of ASD and prior to the treatment of their FA, the verbal communication
was present only in 2% of the patients; the eye contact was present in only 12%; the social interaction
was good in only 8%; the restrictive and repetitive behaviors were present in 59% of the patients; the
level of activity were 64% hyperactive, 18% were hypoactive and 18% had regular activity level. After
36 months of treatment of their FA all patients had total remission of their ASD.
Conclusion: The patients underwent nutrological monitoring and despite dietary restrictions with HD
were able to follow the normal growth curves using, when necessary, amino acid based formulas. We
postulate that this diet has stopped the inflammation in the neurons of the CNSALT and in other
immune systems affected by the FA, in different MALTs. It is fundamental to follow the HD and the
clinical condition of the patients with ASD until they have clinical and laboratory remission of their FA.
The total remission of ASD started after the FA treatment for 36 months.
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Objective of Study: The scope of this article is to present the clinical and immunological disturbances
in children with food allergy (FA). FA is one of the most common diseases among children all over the
world. The incidence of FA in Rio de Janeiro is extremely high and was described in around 30% of
the children, considering all cases with the IgE, cellular, mixed, and non-IgE immune mediation. The
clinical spectrum of this disease compromise all systems, involving the gastrointestinal tract, the
respiratory tract, the skin and the central nervous system. In all of FA patients we were able to identify
immunological disturbances involving the humoral, the cellular or both mechanisms involved in the
immune pathophysiology of the FA disease. The etiology, the pathophysiology, the clinical picture, and
the treatment of FA has been extensively studied and scientifically proven.
Methods: This study enrolled 100 patients attended at our outpatient clinic with the diagnose of FA,
made by clinical history, immunological alterations, and the response to the diet with avoidance of the
allergens positive in the skin prick test. When appropriated challenge with the allergen was done. After
the diagnose of FA all patients were submitted to a diet without the offending food and the FA
disappear. The collected data among all patients involve the clinical evidence and the immunological
studies in the blood. Each patient was investigated by the same professional doctor, the lab test was
the same for each patient and the records were compiled for the same professional doctor in each
individual chart. After we reach the number of 100 patients attended in our outpatient clinic, we
decided to put all those data together in this study.
Results: The patients with FA had clinical symptoms starting in the first year of life. Among the 100
patients with the FA the gastrointestinal (GI) symptoms were present in 35% of them, respiratory (RT)
symptoms in 36%, skin (S) problems in 68%, and central nervous system (CNS) problems in 16% of
them. The immunological system shown alterations with IgE elevated in 37% of FA patients, cell
mediated allergy in 17% of FA patients. The humoral and cellular present as mixed alteration was
present in 34% of the patients. 11% of the cases had other immunological disturbances.
Conclusion: In our 100 patients with FA the disease started in the first year of life. In all studied
patients the clinical and immunological alterations were compatible with the diagnosis of FA.
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Objectives and Study: Adolescence is a critical developmental period and many chronic
gastroenterological diseases that require life-long management, present in childhood and
adolescence. The British Society of Gastroenterology (BSG) 2017 guidelines on transition emphasised
a structured transition programme. Yet there appears to be a wide variation in accessibility and range
of services and support.
A survey was devised to explore the experience of adult and paediatric gastroenterology trainees and
junior consultants (< 5 years post completion of training), in adolescent and young person (AYP)
service delivery.
Methods: A 30-item Survey Monkey Questionnaire was constructed and reviewed by the BSG AYP
Committee members and revised according to consensus opinion. This was emailed by the BSG and
British Society of Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN) offices to eligible
members between June-September 2020.
Questions were divided into broad categories related to service delivery: a) Departmental structure
and resources available for transition b) Age of transition and transfer c) Factors for success and
barriers.
Results: Of the 70 responses, 71.4% were senior trainees or consultants in their first five years, and
54% were female.
The top three barriers to AYP delivery and development were reported as lack of resources (60%),
issues with funding e.g. who pays for the service (52%) and a lack of local interest in AYP service
development (46%). A dedicated transition multi-disciplinary team (MDT) was accessible for 10% and
30% had an identified lead for AYP gastroenterology in their centre. Access to allied health
professionals in transitional clinic was variable and included an adult specialist nurse (62%), paediatric
specialist nurse (33%), dietician (35%), psychologist (5%) and surgeon (5%). Age of referral to an
adult centre was 16 years in 50%, 17 years in 18% and 18 years in 15%
Important patient related factors for successful transition were ability to take medications
unsupervised, patient understanding of disease and treatment. Important patient related barriers to
successful transition were limited understanding of their disease/medications, lack of self-advocacy,
parental factors including reluctance to transition and high expectations and lack of trust in adult care.
The weighted averages for each factor are shown in Table 1.
Health care related barriers to successful transition (4=highest importance 1=lowest importance), were
lack of time/space to set up joint clinic (3.12) , lack of support services (3.04) and lack of funding
(3.01).
Conclusion: This cross-society national survey demonstrates variability in AYP service delivery with
lack of resources, funding and interest as key healthcare related barriers. This re-enforces the need to
address deficiencies to enable paediatric and adult services to deliver developmentally appropriate
transitional healthcare. This requires engaged, motivated and well-informed adult and paediatric
service leads.
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[Table 1. Ranking (in descending importance) of factors for success (blue) and barriers (red) to succ]
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Objectives and Study: Evaluate the epidemiological characteristics, clinical manifestations and
diagnostic tests of patients with Post-Transplant Lymphoproliferative Disorder (PTLD) of solid organ,
including lung, kidney, liver and heart.
Methods: We retrospectively reviewed the medical records of a total of 16 patients under 18 who
were catalogued with PTLD in our hospital during the period between January 2009 and January
2019.
Results: We found male predominance (3:1) with an age range at the transplant from 6 months to 16
years. The overall incidence was 16 cases out of 322 transplants (5%). Incidence was higher after
kidney transplant (9/124, 7.25%), followed by liver 5/113 (4.4%), lung 1/38 (2.6%) and heart 1/47
(2.1%). The range of time between the transplant and the PTLD was very wide (2 months - 12 years)
although in up to 37.5% of cases PTLD presented in the first 12 months after transplantation.
Regarding immunosuppression prior to diagnosis, 76% of the patients were under monotherapy with
tacrolimus while the others associated 2 or 3 drugs (everolimus and/or mycophenolate). Blood
tacrolimus levels range at diagnosis was very wide (3.5 - 14.6 ng/ml). Gastrointestinal symptoms were
the most frequent presentation (56%, 9/16) including oral wounds, abdominal pain, diarrhoea, anal
bleeding, protein-losing enteropathy and appendicitis. The second most prevalent clinical presentation
was adenitis (19%, 3/16), followed by nonspecific respiratory clinic in 2/16, lung metastases in 1/16,
parotid tumour in 1/16 and septic shock in 1/16. PTLD was demonstrated by histology results in all
cases. Its location was gastrointestinal in 6/16 (37.5%), adenopathy in 6/16 (37.5%), pulmonary in
3/16 (18.75%) and parotid 1/16 (6.25%). In more than half of the cases 9/16 (53%), the presence of
Epstein Barr virus was demonstrated in the samples analyzed. PET-CT was done in 50% of cases
distributed in 6/9 kidney and 2/5 liver. Gastroenterology endoscopic studies were performed in 44% of
patients with gastroenterology symptoms (3/4 kidney and 1/4 liver). The macroscopic findings were
varied: minimal mucous erythema, nodularity areas, polypoid mucosa with isolated micro ulceration
and haemorrhagic mucosa. Regarding microscopic findings, samples of the duodenum, ileum and
colon were obtained, except in one of them that required jejunal biopsy by laparoscopy. Patients who
did not undergo endoscopy procedures were diagnosed through oral mucosa and appendicitis surgery
with a compatible surgical specimen.
Conclusions:
· In our experience, kidney and liver transplantations may present an increased risk of developing a
PTLD, despite the infrequency of this disorder.
· In our sample, the PTLD appeared with gastrointestinal symptoms in more than half of the cases
although endoscopic studies were done in less than half of them.
· Nowadays the histological study remains the gold standard for diagnosis. Perhaps, in the future, new
imaging techniques, such as PET-CT, can help us to decide more precisely the type of endoscopic
studies to be performed and the areas to be biopsied.
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Objectives and Study: Eosinophil cationic protein (ECP) is a cytotoxic protein released from
eosinophils. The level of ECP increases in some allergic diseases. Recently, vitamin D deficiency has
been suggested to be a risk factor for childhood allergic disease. The first aim of the study is to
measure the serum vitamin D levels and ECP in infants with cow's milk protein allergy (CMPA) and
compare them with controls. The second aim of this study is to investigate whether vitamin D levels
are correlated with ECP or not.
Methods: Sixty-two infants with CMPA were compared to 58 healthy, similar to distribution of age and
sex normal infants as controls. The serum ECP levels were detected by an immunoassay system.
Serum 25(OH) D levels were measured by using a enzyme-linked immunoassay. Vitamin D deficiency
was defined as a serum 25(OH) D level of < 10 ng/mL and sufficient 30 ng/mL.
Results: The median serum ECP level in the CMPA group was significantly higher than in the control
group (51.45 and 17.55 ng/mL, respectively, p =0.001). There were no significant differences between
groups with regards to median 25(OH) D levels (29.31±1.67 and 27.32 ±1.41 ng/mL, respectively, p
=0.646). The serum 25(OH) D levels were under 30 ng/mL in 38 of infants with CMPA (61.2%) and in
32 of controls (55.1%). Correlation analysis between the serum 25(OH) D level and ECP of infants
with CMPA have revealed no significant relation (p =0.888).
Conclusion: These results do not support the hypothesis that vitamin D deficiency may be a risk
factor for CMPA.

[ECP levels of subgroups according to serum 25 (OH) D level]
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Objectives and Study: Hematopoietic stem cell transplantation (HSCT) is a curative therapy used to
treat high-risk hematological malignant disorders and other life-threatening non-malignant diseases.
Gastrointestinal (GI) manifestations in patients are commonly shared by GI graft vs host disease
(GVHD) and GI infections and sometimes the two conditions co-exist. The procedure of GI endoscopy
and biopsy was found safe and beneficial in guiding the management of GI symptoms in children after
HSCT, justifying therapy in positive results and avoiding potentially harmful therapy for those who do
not have GI GVHD.
Methods: The study population included 24 ileo-colonoscopies performed on 17 children with
malignant and non-malignant diseases that underwent Allogeneic HSCT and presenting with chronic
diarrhea. This retrospective cohort aims to determine whether a full ileo-colonoscopy, as opposed to
sigmoidoscopy, is more appropriate for the evaluation of GI symptoms in pediatric patients post HSCT,
as part of defining an evidence-based approach for evaluating GI symptoms in pediatric patients post
HSCT.
Results: Specific right-side findings were found in 9 out of 24 ileo-colonoscopies (37.5%, CI = 18.8% 59.4%). The macroscopic findings were compared with the pathologic findings on biopsies. While
when colonoscopy findings were present pathologic findings were always present, even in the
absence of any colonoscopy findings there was yet findings on pathology in 29.2% of the cases, (pvalue = 0.016).
Conclusion: This cohort favors ileo-colonoscopy over sigmoidoscopy, with systematic biopsy
sampling in evaluating GI symptoms in pediatric patients post HSCT.
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Objectives and Study: The large amount of medical records available today offers the opportunity of
extracting, by algorithmic means, combinations of prognostic factors for various patient conditions.
Among them, it might hide a novel observation which could lead to a new possibility for prognosis. The
combinations, in form of IF-THEN rules (herein called “hypotheses”) can also be validated
automatically by appropriate statistical tests. The potential number of such hypotheses surpasses any
amount reachable by a manual generating process, even when filtering out the ones not statistically
validated. Obviously, most of them are not significant from the point of view of a practitioner, hence the
need of a human expert to select the non-trivial ones.
To this end, we developed an improved algorithm for rule mining, which efficiently generates
hypotheses with a specified structure (e.g., connecting only etiology and/or current diagnosis with the
outcome). The rule structure could be specified using terms from various medical ontologies. Our
objective was to evaluate it in case of a dataset of gastroenterology patients.
Methods: We used in our experiments a dataset of 300 records of patients with gastritis. The aim was
to find predictive factors for the negative outcome of gastritis. The records contained fields storing data
about the patient's demographic data (gender and age group); gastric histology (presence of
inflammation, activity, atrophy, metaplasia, presence of Helicobacter pylori, foveolar hyperplasia,
edema, congestion, fibrosis, erosions); etiology (infectious, chemical); current diagnosis and outcome
respectively. We aimed to identify possible relations between the negative outcome and the following
combinations of patients data: age + etiology; age + infectious cause of gastritis; age + reactive type of
gastritis + diagnosis.
For validating a hypothesis, we divided the patients into two groups, for which the condition specified
in the Left Hand Side of the hypothesis is true and false respectively. We then applied the appropriate
statistical tests to validate the differences between the two groups and only the statistically significant
hypotheses were kept (p< 0.05).
Results: With absolutely no hypothesis structure specified, the algorithm produced a total number of
537044 rules for negative or positive outcome. In the next step, only a few hypotheses were admitted
(having the structure defined in Methods), which reduced the number of hypotheses almost 15 times,
up to 36163. Among them, 398 were statistically significant (p < 0.05) and were further evaluated by a
practitioner for their practical utility. An example of such rule is:
IF Groupage = school age AND Helicobacter pylori is present AND the diagnostic is Chronic Atrophic
Gastritis THEN the outcome is not favorable
Conclusion: We developed an efficient rule generation algorithm able to discover novel combinations
of risk/prognostic factors having a specified structure and automatically validate them. When run on a
dataset of gastroenterology patients, the algorithm was able to reduce the number of hypotheses by
orders of magnitude. This could help in defining new risk groups for patients.
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Objectives and Study: The hydrogen (H2) breath test is a non-invasive investigation with a high
sensitivity and specificity to diagnose lactose intolerance. Patients with lactose intolerance may also
expire increased amounts of methane (CH4) during a lactose challenge test. The aim of this study is to
evaluate the importance of CH4 measurements.
Methods: We performed a retrospective analysis of 209 lactose breath tests in children with
symptoms suggesting lactose intolerance. Lactose was administered orally (dose of 2 g/kg, maximum
50g) diluted in a maximum of 250 ml water. The expired air was collected in specific syringes with a
capacity of 60 ml. One breath sample was taken before the intake of lactose and breath samples were
collected after ingestion of lactose every 15 min during 3 hours. The expired H 2 and CH4 was
measured with a specific analyzer (Microlyzer DP; Quintron Instruments, Milwaukee, Wis.). The result
was considered positive when a H2 peak exceeded 20 parts per million (ppm) over the baseline and/or
when CH4 excretion increased by > 10 ppm above baseline. Symptoms of patients during the test
were registered by a clinician, blinded for the results of the breath test. A positive H 2 or CH4 outcome
without symptoms during the test was labelled as “malabsorption”, and if accompanied by symptoms
as “intolerance”.
Results: 100/209 (48.3%) test results were negative for both H 2 and CH4., In 28 (13.4%) children, both
measurements resulted in intolerance and for 3 (1.4%) in malabsorption (Figure 1). An exact
agreement was found for 63.2% subjects (95% ᴋ = 0.14;0.43). The difference in timing between CH 4
and H2 peak overall did not reach significance (median of 105 (H2) vs 120 (CH4) min, p= 0.058). There
was no influence of sex (p=0.20) or age (p = 1). In total, 12/209 (5.7%) were only positive for CH 4 and
not H2, of which 6 were labelled as lactose intolerance and 6 malabsorption. In total, 82 patients were
treated with a low lactose diet, follow up data were available for 56 (68.3%). All but three patients
reported significant improvement with the diet. These 3 patients had CH4 starting values ranging
between 16 and 34 ppm, one also had a H2 starting value >20 ppm.
Conclusion: Lactose breath tests based on H2 are reliable when compared to the effect of a dietary
intervention. Since the intervention was open, and a blinded lactose challenge was not performed, a
placebo effect cannot be excluded. The additional value of CH 4 measurements needs to be further
evaluated in a much larger number of breath tests as single CH4 positivity occurred only in a small
group of children (5.7%).
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[Figure 1: H2 and CH4 levels versus age]
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Objectives and Study: Food allergies (FA) affect adults and children harming not only development
but also interfering in personal relationships.
Objectives: To describe the main problems and questions about the care of children with food
allergies from the perspective of caregivers.
Methods: This is a descriptive and prospective study in which 1145 questionnaires were answered by
caregivers of children complaining of adverse food reactions from October 2016 to July 2017. The free
and informed consent form was accepted electronically in the first page of the questionnaire. After
giving informed consent, the caregivers filled out a questionnaire constructed through a Likert scale - a
model used to measure attitudes in the context of behavioural sciences.
Twelve statements were created and divided into two groups: The first referred to the help of the social
network closest to the caregiver, and the second group was about the preparation of society to receive
this child. Participants had the option of grading the response from 1 (lowest value) to 5 (highest
value). They could also decline to answer the question.
Study Population:
The study population comprised caregivers of children with food allergies from any region of the
country.
Inclusion criteria:
Questionnaires that meet the following criteria were considered in this study even if partially answered:
⦁ Those responsible accepted the free and informed consent form;
⦁ Those responsible report at least one adverse food reaction in the questionnaire.
⦁ Convenience sampling
⦁ The respondents represent a portion of the population of caregivers with access to the Internet and
who are residents in Brazil.
Results: The responses suggested that the main caregivers are still women with only 50.22% stating
that the partner participated optimally in care. This shows that women are still the main people
responsible for paediatric care even in situations of chronic disease where care is intensive. This can
impair the caregiver´s quality of life . In the case of food allergies, this impact is directly related to the
severity of the child´s allergy.
After applying the inclusion criteria, 918 questionnaires were valid: 907 females and 11 males.
Regarding the statements about the support network obtained the following answers:
1) how much did the partner help?
Didn´t answer : 90, does not apply : 22
1 - 50
2 - 75
3 - 105
4 - 115
5 - 461
How much did grandparents help?
Didn´t answer - 90, does not apply - 52
1 - 111
2 - 104
3 - 149
4 - 127
5 - 285
How much do friends help?
Didn´t answer - 96, does not apply - 83
1 260
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2 - 135
3 - 146
4 - 95
5 - 103
How much did the domestic employee and/or nanny help?
Didn´t answer - 104, does not apply - 403
1 129
2 - 30
3 - 66
4 - 64
5 - 122
How much did social networking help?
Didn´t answer - 88, does not apply - 22
1 21
2 - 24
3 - 67
4 - 96
5 - 600
Conclusion: Despite the evolution of the diagnosis and treatment of food allergy in the last 30 years,
there is still important social work to be done. Better understanding of the disease by the lay public
and good training for professionals who serve the public are the best ways to increase the quality of
life of children with food allergies and their caregivers.
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Does not
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5
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6
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restaurants in relation
to food allergy

75

574

110

59

10

2

Rate according to
your perception
knowledge of the
caregiver of the day
care centre or school
about food allergy.

93

301

255

123

77

45

24

Rate according to
your perception the
information in
supermarkets about
products without the
specific foods that
your child has an
allergy.

89

25

536

148

92

23

5

Rate according to
your perception the
assistance to your
88
Paediatrician in
relation to your child´s
allergy

9

101

109

209

148

254

Rate according to
your perception the a

438

46

58

83

73

128

Rate according to
your perception
information on labels
of industrialized
products

92
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Rate according to
your perception the
assistance to your
nutritionist in relation
to your child´s allergy
Rate according to
your perception the
assistance to
your/your paediatric
89
gastroenterologist in
relation to your child´s
allergy

233

48

45

83

126

294

[caregivers' perception about information that society in general has about food allergies.]
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Intestinal continuity alleviates pediatric intestinal failure-associated liver disease
Jinling Wang1, Weihui Yan1, Lina Lu1, Yijing Tao1, Wei Cai1, Ying Wang1
1Xinhua

Hospital, School of Medicine, Shanghai Jiao Tong University, Division of Pediatric
Gastroenterology and Nutrition, shanghai, China
Objectives and Study: When ileostomy or jejunostomy are performed after resecting the intestine for
necrotizing enterocolitis (NEC) or intestinal atresia, it is called type I short bowel syndrome (SBS). This
condition requires long-term parenteral nutrition (PN) and is often accompanied with intestinal failureassociated liver disease (IFALD). This study aimed to observe the impact of intestinal continuity on the
hepatic function of pediatric intestinal failure (IF) patients with type I SBS.
Methods: The pre-and post-anastomosis medical records of 35 pediatric patients with type I SBS
were reviewed retrospectively from April 2013 to April 2019. Intestinal length was measured separately
at the time of enterostomy and anastomosis, and the average growth (cm/month) in the proximal and
distal intestinal lengths was calculated as the growth in intestinal length (cm)/the duration (month) from
enterostomy to anastomosis. The hepatic function (total bile acids [TBA], alanine aminotransferase
[ALT], aspartate aminotransferase [AST], alkaline phosphatase [ALP], γ-glutamyl transferase [GGT],
total bilirubin [Tbi], and direct bilirubin [Dbi]) was assessed before anastomosis for 6 weeks and after
anastomosis for 4 weeks to evaluate the changes in hepatic function from enterostomy to
anastomosis.
Results: The average growth in the proximal intestinal length was 9.3 cm/month (±7.2) in neonates
and 2.8 cm/month (1.3, 11.9) in infants and children, and the average growth in the distal intestinal
length was 1.5 cm/month (0, 2.7) in neonates and 0.4 cm/month (0, 1.4) in infants and children.
There was an obvious increase in TBA, Tbi, Dbi, ALT, and AST before anastomosis and a visible
decrease after anastomosis. The incidence of IFALD was 28.6% 1 month before anastomosis and
20.0% 1 month after anastomosis (P < 0.05).
Conclusion: In pediatric type I SBS with IFALD, restoration of intestinal continuity could alleviate liver
injury. There was an intestinal compensatory effect on the growth in the intestinal length after
resection. The better results in terms of the growth in intestinal length were seen in neonates among
the pediatric type I SBS population.

[Hepatic function from 6 weeks before anastomosis to 4 weeks after anastomosis.]
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Supratherapeutic paracetamol ingestion in New Zealand children: a national surveillance study
Logan Wingate1,2, Helen Maria Evans1,3, Dug Yeo Han4, Peter Reed4, Amin Jagat Roberts1,3, Jonathan
Richard Bishop1,3
1Starship
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District Health Board, Department of Paediatrics, New Plymouth, New Zealand
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Objectives and Study: Supratherapeutic paracetamol ingestion in children is an important public
health issue, which can result in acute liver failure and death. This may occur as a result of intentional
or unintentional single paracetamol overdose (POD) or recurrent, supratherapeutic POD with
therapeutic intent. There is increasing evidence that children with POD as a result of recurrent,
supratherapeutic dosing are at risk of morbidity.
Our aim was to describe the demographics, nature of ingestion and outcomes of children presenting to
New Zealand hospitals with supratherapeutic paracetamol ingestion.
Methods: A nationwide prospective, questionnaire-based study was performed utilising the New
Zealand Paediatric Surveillance Unit reporting system. Children (age 0-15 years) presenting to
hospital with suspected or proven supratherapeutic paracetamol ingestion between January 2014 and
January 2016 were identified and epidemiological and clinical data were collected.
Results: 128 cases were reported, including 65 intentional, 59 unintentional single overdoses, and 4
recurrent overdoses. Data were reported from 12 hospitals. Average postcode NZDep showed
differences between the less deprived groups (NZDep 1-5) and those subject to greater deprivation
(NZDep 6-10); 39.8% and 60.1% respectively (p=0.0216), although this variable was not statistically
significant between ingestion groups. There were significant differences in the ingested paracetamol
dose and measured paracetamol level between the three groups (Table 1).
Intentional overdoses were predominantly teenage (median 14.5 years, IQR 13.9 - 14.8), female
(95%) with a mental health history (74%). This group was more likely to be admitted to hospital and
9.2% had significant hepatotoxicity. The unintentional single POD group was younger (median 2.5
years, IQR 1.9 - 3.3) and had a lower rate of hepatotoxicity (1.7%) despite ingesting the highest
weight-adjusted paracetamol dose (median 256mg/kg, IQR 182-432). Four cases of recurrent,
supratherapeutic overdoses were reported in young children who were administered excessive
paracetamol in context of a viral illness. There were differences in several factors related to admission
between the groups. Of all cases, 72 (56%) had biochemical assessment of liver function. Ten cases
(7.8%) were found to have significant hepatotoxicity, including three of the four (75%) recurrent POD
cases. Recurrent POD had a risk of hepatotoxicity 20 times (p=0.0117) and 37 times (p=0.0076)
higher than intentional and unintentional single overdoses respectively. No children underwent liver
transplant or died.
Conclusion: This study provides unique information in regard to this important issue. The
hepatotoxicity occurring in a majority of recurrent, supratherapeutic overdoses suggests that this group
is at particular risk of morbidity. This study may help to inform public health prevention measures and
as a basis for future research.

Intentional
POD

Total mg
dose
ingested

Unintentional
POD

Recurrent
POD

N

Median
(Q1-Q3)

N

Median
(Q1-Q3)

N

Median
(Q1-Q3)

p-value

51

10,000
(5,00020000)

47

3,600
(2,5006,000)

4

7,130
(6,2458,200)

<0.0001
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Total mg/kg*
dose
60
ingested

153 (100300)

50

256 (182432)

4

169 (124216)

Paracetamol
level
63
(µmol/L)

395 (1331099)

54

240 (19632)

4

60 (19-330) 0.0077

0.0033

[Ingested paracetamol dose and measured paracetamol level (*mg/kg/d in recurrent POD)]
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Effects of vitamin D on modulating intestinal microbiota composition and richness and
mucosal structure in a mice model
Chun-Yan Yeung1,2, Hung-Chang Lee1, Jen-Shiu Chiang Chiau3, Mei-Lien Cheng3, Wai-Tao Chan1,
Chuen-Bin Jiang1
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Objectives and Study: Vitamin D (VD) is an important modulator of the immune system and previous
studies showed VD insufficiency or deficiency was strongly correlated with gut integrity and immune
response. Epithelial barrier function is primarily regulated by the tight junction proteins. It has been
found patients with autoimmune diseases, such as inflammatory bowel disease, are generally
associated with insufficient VD levels. Previous report demonstrated mice fed high-fat and VD deficient
diet were found to have increased amount of pathogen (Helicobacter hepaticus) in the gnawer ileum
but the amount of symbiotic bacteria (Akkermansia muciniphila) markedly decreased. In this study, we
try to establish an animal model in raising mice fed VD deficient or sufficient diet and to investigate the
effects of VD deficient diet on gut microbiota and tight junction in a mouse model.
Method: Male C57BL/6 mice were either fed VD-deficient (VDD, 0 IU/per mouse) or VDsupplemented (VITD3, 37.8 IU/per mouse) diets for 7 weeks. After sacrificed, jejunum specimens were
collected for H&E stain. Villus length and crypt depth of jejunum as well as mucosa and muscular
thickness were measured. Bacterial DNA was extracted from fecal samples, amplified by PCR using
conserved bacterial primer sets and subjected to next generation sequencing. Intestinal microbiota of
VDD and VITD3 groups were compared using a-diversity, b-diversity and PERMANOVA analysis.
Results: In our animal model, we clearly showed that there was obvious irregular edge of villus and
some enterocyte nucleus were found not in the baseline in the VDD group. Based on PCoA plots, heat
map and PERMANOVA analysis, we demonstrated there were significant differences in gut microbiota
diversity and abundance between VDD and VITD3 groups. (p=0.029) Relative increase abundances of
Bacteroidaceae and Veillonellaceae in family level and Bacteroides, Faecalibaculum and
Enterococcus in genus level were found in VITD3 group. [Figure 1]
Conclusion: In this study, we demonstrate that vitamin D deficient diet does affect tight junction
structure and modulate gut microbiota composition and diversity. This
implies that vitamin D plays role in the mucosal barrier protection and probably processes
immunomodulation effects. Significances of the microbiota changes and roles of probiotics
supplementation worth further investigation.
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Characteristics of children with intussusception in Peutz-Jeghers Syndrome in a specialist
centre over a 10 year period
Vaia Zouzo1, Claire Brooks2, Claire Kulke3, Elizabeth Renji1, Fiona Cameron1, Sarang Tamhne1,
Manjula Nair1, Jeng Haw Cheng1, Rachel Mcghee1, Naima Malik1, Marcus KH Auth1
1Alder

Hey Children's Hospital, Gastroenterology, Liverpool, United Kingdom
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Objectives and Study: Children with Peutz-Jeghers syndrome (PJS) are at high risk of
intussusception and bowel resection from small intestinal polyp formation. Little data has been
published on early warning signs and prevention. We contributed to recent ESPGHAN guidelines,
which recommend to start screening investigations from the age of 8 years in 3-yearly intervals. In
spite of meticulous endoscopic and imaging screening, three of our patients developed
intussusceptions.
Aim: 1. To identify patient characteristics and polyp features in PJS patients with intussusceptions
compared to patients without this complication.
2. To review if a more cautious surveillance protocol may be beneficial for children with PJS
considered being at increased risk
Methods and Subjects: All patients were confirmed to have PJS by genetic analysis (STK 11
mutation).
Patient A underwent endoscopic surveillance every 2-3 years. At 9 years video capsule endoscopy
(VCE) revealed one stalked small polyp and some areas of fresh blood in the small bowel, so doubleballoon-enteroscopy (DBE) performed and two polyps removed. 4 years later the patient presented
with sharp abdominal pain for two weeks associated with a mass in LIF, reduced appetite and required
semi-urgent laparoscopic resection.
Patient B was diagnosed de novo at the age of 11 years due to lip and mucosal freckling. In addition
to upper and lower GI endoscopy, small bowel imaging was booked but patient did not adhere to
recommendations. Following pathological VCE, urgent booking for DBE was made but postponed by
the family. The child presented then acutely with small bowel intussusception, underwent an urgent
laparotomy and resection.
Patient C was diagnosed at the age of 8 years, presenting with anaemia, acute abdominal pain and
non-bilious vomiting. An urgent ultrasound abdomen revealed small bowel intussusceptions, leading to
laparotomy and resection. Intraoperative enteroscopy was performed with removal of two further
polyps 10-15 cm from the resected bowel.
Results:
Table 1: Characteristics of PJS patients with intussusceptions

Patients
characteris
tics

Patient A

Patient B

Patient C

Age at
5.3, female
diagnosis
(y) ; gender

11, female

8.4, female

Family
history of
PJS

No

Yes

12.9

8.4

Yes

Age at
Intussuscep 15.7
tion (y)
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Time since
diagnosis
(y)

10.3

1.8

0

Last
endoscopic
assessment
(interval
since
presentation
with
Intussuscep
tion)

Endoscopy(6 mts): Stomach: x 50
sessile polyps (<8mm), x1 sessile
polyp 10mm Duodenum: x10 sessile
polyps (<5mm) Colon: x5 sessile
polyps in DC, sigmoid, rectum, x1
stalked polyp 12 mm in TC - snare
polypectomy

Endoscopy (18 mts): Stomach: x1
sessile polyp (2x3cm) - not removed
as no inpatient bed available Colon:
no polyps

-

Barium meal and FT (2.2y): some
filling defects in small bowel, no large
polyp
Previous
______________________________
Imaging
__________ DBE (2y): no significant
(interval
abnormalities in small bowel
since
presentation ______________________________
__________ VCE (2.8y): small sessile
with
Intussuscep polyps in jejunum and Ileum
______________________________
tion)
__________ VCE (8m): normal faecal loading

Imaging
prior to
surgery

Surgery

MRE: planned but not performed as
patient refusing oral/NGT contrast
______________________________
__________ VCE (4m): small polyps
in duodenum, slow transit from
duodenum to jejunum, polyps in
proximal and distal jejunum
______________________________
__________ DBE: urgent referral, not
adhered to by family

USS abdomen: abnormal loop in
central abdomen, very suspicious of
intussusception
USS abdomen: Persistent small bowel
______________________________
intussusception in the upper
__________ CT abdomen: Jejunoabdomen, the involved loops show
jejunal intussusception (thickened
peristalsis, not significantly thickened
wall, proximal dilatation), large
hamartomatous polyp in ileum (filling
defect)

1. No intussusception identified 2. 2x
polyps (1x2cm) in mid Ileum 10cm
apart from each other

Small bowel
resection
15
(cm)

USS
abdomen:
Ileo-Ileal
Intussuscept
ion

1. x2 IleoIleal
Intussuscept
ions each
with a
1. Jejunal small bowel Intussusception
pathologic
with polyp as a lead point 2. Necrotic
lead point of
bowel over 100cm once reduced 3. x5
a polyp 2. x2
polyps (max 2x1.7x3.6cm)
polyps 10-15
cm from the
resected
bowel
removed
100

45

[Characteristics of PJS patients with intussusceptions]
Review of 7 PJS patients without intussusceptions during the same 10 year period did not
demonstrate significant differences in age of presentation, presence of polyps in stomach, or
duodenum. Regarding small intestinal polyp formation, 2 of control patients had small intestinal polyps,
one of them referred for DBE and the other did not require DBE resection
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Conclusion:
1. In our cohort of children with PJS, presence of small intestinal polyps was the only risk factor
for intussusceptions. Intussusceptions occurred in 5/10 of all children with small intestinal
polyps.
2. Dynamics of small intestinal polyps appear variable, but occurred earlier or in shorted intervals
than recommended by ESPGHAN guidelines.
3. Although small bowel investigations can be difficult for some children with PJS, we
recommend that they should be performed not later than 8 years of age. Due to absence of
early warning signs for intussusceptions, if small intestinal polyps are found, small bowel
imaging under optimal imaging conditions should be repeated annually and also immediately
when children are symptomatic.
4. Centres are encouraged to enroll patients in the upcoming ESPGHAN polyposis group PJS
registry.
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Postbiotic approach for the prevention of Rotavirus acute gastroenteritis: a preclinical study
Cristina Bruno1,2, Lorella Paparo1,2, Laura Pisapia1,2, Maddalena Cortese1,2, Roberto Berni Canani1,2,3
1University

of Naples Federico II, Translational Medical Science, Napoli, Italy
of Naples Federico II, CEINGE-Advanced Biotechnologies, Napoli, Italy
3University of Naples Federico II, European Laboratory for the Investigation of Food Induced Diseases
(ELFID), Napoli, Italy
2University

Objective and study: Rotavirus is the leading cause of severe childhood acute gastroenteritis (AGE).
Clinical evidence suggest the potential of the postbiotic approach based on cow milk fermentation with
the probiotic L. paracasei CBAL74 (FM-CBAL74) in preventing pediatric infectious diseases. We
aimed to evaluate the preventive action elicited by FM-CBAL74 against Rotavirus-induced AGE in a
well-established in vitro model.
Methods: Caco-2 cells were pre-treated with FM-CBAL74, or with non-fermented cow milk (NFM), for
48h, before Rotavirus infection. The effects on epithelial integrity (Transephitelial Electric Resistance,
TEER), permeability (tight junction proteins expression, occludin and zonula occludens-1), reactive
oxygen species (ROS), pro-inflammatory cytokines (IL-8 and TNF-α) release, Toll-like receptor 3
pathway (TLR3, NF-Kb1, MyD88 and TRAF6) were evaluated.
Results: FM-CBA L74, but not NFM, significantly prevented epithelial barrier damage, ROS
production, and pro-inflammatory cytokines release induced by Rotavirus infection. TLR3, NF-κB1,
MyD88 and TRAF6 expression were significantly up-regulated in cells infected with Rotavirus
compared with untreated cells. Down-regulation of pro-inflammatory TLR3 pathway was observed in
Rotavirus -infected cells treated with FM-CBA L74.
Conclusions: Through the modulation of a wide range of immune and non-immune protective
mechanisms the postbiotic FM-CBAL74 exerts a preventive action against Rotavirus infection. These
results pave the way to new perspectives in infant nutrition for the prevention of Rotavirus -induced
childhood AGE.
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Enteric pathogens in stool samples from Brazilian children
Marcia Cavichio1, Carolina Lazari2, Jorge Sampaio3, Celso Granato2
1Fleury

Medicina e Saude, Gastroenterology, Sao Paulo, Brazil
Medicina e Saude, Infectology, Sao Paulo, Brazil
3Fleury Medicina e Saude, Microbiology, Sao Paulo, Brazil
2Fleury

Objectives and Study: Diarrhea is the fourth cause of death in children under five. Although there
has been a significant decrease in infant mortality rate in Brazil over the last 10 years, it varies widely
by geographic region. The aim of this study was to describe frequency of enteropathogens detected in
stool samples of children under six in a five years period, comparing results according to age group
and type of facility where the child had attended.
Methods: Retrospective analysis of stool tests results retrieved from an electronic database of a
Brazilian private laboratory, which receives samples from more than 15 hospitals and 250 outpatient
facilities from the six largest cities in the country. Stool culture and immunocromathographic tests for
rotavirus and adenovirus were considered. Children were categorized in two age groups: G1 (0 to 23
months) and G2 (24 to 71 months).The facility where the child had attended to was classified as
paediatric emergency room (PER) or outpatient facility (OF). For statistical analysis, we used the chisquare test with a significance threshold of p value of 0.05.
Results: From October-2014 to October-2019, 29,542 stool samples from under-six children were
analyzed. Considering age groups, 17,576 (59.5%) samples belonged to G1 patients. Regarding type
of facility, 17,320 (58.6%) came from PER and 10,690 (61.7%) of which from G1. Samples from G1
were more likely to come from PER (p< 0,0001). Concerning rotavirus 18,396 tests were performed
and 1,311 (7.1%) were positive. G2 had significantly more positive tests (689/6,266 - 11%) than G1
(622/12,130 - 5.1%) (p< 0.0001). Positive samples for rotavirus came more frequently from PER
(93.28%) (p< 0.0001). Concerning adenovirus, 4.12% of the samples were positive (526/12,759) and
G2 presented higher positivity (347/7,882 - 4.4%) (p = 0,048). Regarding bacterial pathogens from
21,349 results of stool culture, 788 were positive (3.7%), most of them from G1 (p = 0.001).
Conclusion: Data analysis showed that most samples came from children under two who attended to
PER, probably because the severity of diarrhea in this age group leads parents to look for hospital
care more often. Regarding agents detected, rotavirus tests had low positivity, probably due to public
vaccination implemented in Brazil since 2006. The older group had positive samples for rotavirus and
adenovirus more often, possibly related to the age in which children usually start attending to day care
centers, where viral infection easily spreads from person to person. In our data Salmonella was the
most frequent bacterial pathogen, which may be an economical bias about the studied population in a
private laboratory. This social group has better hygiene and sanitation conditions, which makes
diarrhea more likely to derive from food-borne infection (mostly eggs) than from personal hygiene
habits.
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Bacteria

Number

% Total

Salmonella sp excluded S.Typhi

340

1.59

E. coli (classic)

260

1.22

Aeromonas sp.

52

0.24

Campylobacter sp.

42

0.19

Yersinia sp.

33

0.15

Shigella sonnei

28

0.13

E. coli (invasive)

23

0.11

Shigella flexneri

7

0.03

Plesiomonas sp.

2

0.01

[Table 1 - Frequency of bacteria pathogens]
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First case of peritonitis and acute pancreatitis related to Toxocara infection in a previously
healthy 5-year-old boy
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Objectives and Study: Toxocariasis is considered as the most common neglected infection of
poverty and a cosmopolitan parasitic zoonosis of global importance. Fecal-oral transmission of
Toxocara eggs initiates human infection, larvae penetrate small intestine and migrate to extraintestinal
sites, invading organs, causing visceral larva migrans.
Methods: We present a case of Toxocara-related peritonitis followed by acute pancreatitis in a
previously healthy 5-year-old boy. The boy belonged to the ethnic minority of Roma, lived in a semirural area under conditions of poverty and poor sanitation and had contact with cats and dogs. Past
medical history revealed persistent eosinophilia for the past 6 months (absolute eosinophil count up to
2.560/ml). Therefore, he was prescribed oral mebendazole (two doses within a two-week interval) for
presumed pinworm infection twice, three and one months prior to admission, despite the absence of
clinical and laboratory evidence.
Results: The child was admitted with 12-hours-history of fever up to 40oC and anorexia. The physical
examination was unremarkable, while laboratory investigation revealed elevated mild inflammation.
Blood and urine culture were negative. On the 2nd day of hospitalization, he complained for
generalized deteriorating abdominal pain and distention and presented non-bloody diarrhea.
Abdominal ultrasound and Contrast-enhanced computed tomography revealed peritonitis. The patient
was initiated antimicrobial treatment and underwent laparotomy. Intraoperatively, the abdominal cavity
contained amply milky white peritoneal fluid, whereas the appendix was normal. Appendectomy was
performed and the histopathological assessment of appendix was compatible with chronic
inflammation and increased eosinophilic mucosal infiltration. Notably, the results of the peritoneal fluid
cultures were negative. Four months later, the child presented with acute abdominal pain. It is worth
noting that one month prior to admission, absolute eosinophil count was 1.460/ml and he was
prescribed 2 doses of oral mebendazole with a 2 weeks interval. Serum amylase and lipase were
elevated. Abdominal ultrasonography confirmed the diagnosis of acute pancreatitis. The patient
received intravenous fluids and nutritional support and the serum lipase and amylase decreased
gradually. On the 6th day of hospitalization, the eosinophil count increased to 877/ml. Due to the
persistence of eosinophilia, the suspicion of toxocariasis was raised. Eye examination, chest x-ray and
echocardiogram were normal. Stool tests for ova and parasites were negative, whereas ELISA for
Toxocara was positive. The child treated with a 5-day course of oral mebendazole. The clinical course
was favorable with complete clinical and laboratory resolution. The patient remains asymptomatic after
a 3-month follow-up period, with normal eosinophil count.
Conclusion: Toxocariasis can be presented with a variety of clinical symptoms, depending on the
organ involved. The present report demonstrates that, although rare, this disease should be taken into
consideration in every patient presenting with gastrointestinal symptoms, eosinophilia and eosinophilic
infiltration of gastrointestinal tissues, in order to prevent potential visceral complications and enhance
rapid symptom resolution with the prompt treatment.
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Objectives and Study: Acute diarrhea is the most frequent gastrointestinal disorder and the main
cause of dehydration in childhood, it continues to be a major cause of preventable morbidity and
mortality. The objective of this study was to identify and describe the main causes of acute diarrhea
actually in Mexican children, who were seen in a third level pediatric hospital in Mexico City.
Methods: A prospective and descriptive study of 30 healthy children, with acute diarrhea from 6
months to 5 years of age, referred to Pediatric Gastroenterology Department at Instituto Nacional de
Pediatria were included. A stool sample was requested for perform the gastrointestinal panel (PCR
analysis- polymerase chain reaction) for the detection of viruses, bacteria and parasites at the
beginning of the symptoms. It includes: Adenovirus 40/41, Rotavirus A, norovirus GI/GII, Salmonella
spp, Campylobacter spp (C.jejuni, C.Coli, C.Lari), Shigella spp (S.boydii, S.sonnei, S. flexneri,
S.dysenteriae), Clostridium difficile Toxin A/B, Shiga toxing producing E. coli, enterotoxigenic
Escherichia coli O157, Yersinia enterocolitica, Vibrio cholerae, Giardia lamblia, Entamoeba histolytica,
Criptosporidium spp (C. parvum C. hominis).
Results: Of the 30 children, 33.3% were female (n = 10) and 66.67% (n = 20) males, the mean age
was 21.4 months, (minimum 8, maximum 68 months).All children had a complete vaccination schedule
for their age (including 2 doses of Rotavirus vaccine). According to the clinical evolution, 66.67% had
fever (n = 20), 90% had abdominal pain (n = 27), 76.67% (n = 23) had mucous in stools, 23.33% (n =
7) blood in stools, and 63.33% (n = 19) vomiting. In 76.67% (n = 23) of the cases, some
microorganism was isolated, and in 23.33% (n = 7) the test result negative. In 30% of cases (n = 12)
were viral causes, and Norovirus being the most common in 20% of cases (n = 6), followed by
Rotavirus in 13.33% (n = 4) , and 6.67% Adenovirus (n = 2). Of the bacterial causes the most frequent
isolated was Campylobacter jejuni in 16% (n = 5), Clostridium difficile in 13% (n = 4), Escherichia coli
enterotoxigenic in 6% (n = 2). According to parasitic etiology we found in 3% (n = 1) Cryptosporidium.
(Table 1) In 8 patients there was an association of 2 or more microorganisms present as etiology of
acute diarrhea.
Conclusion: 76.67% of the cases had an infectious etiology. The main cause of viral etiology was
Norovirus, followed by Rotavirus, even that all the children had the Rotavirus vaccine (2 doses). 2 or
more microorganisms were associated with acute diarrhea in 26.66% of the cases. It is clearly that in
our country, there is an epidemiological transition that could explain the etiology that we found. Years
ago the bacterial predominance were E. Coli, Salmonella and Entamoeba histolytica, and now we
have an increase frequency of Campylobacter jejuni. Our findings about viral etiology could explain the
increase frequency of Norovirus and decrease frequency of Rotavirus (previously it was the main
cause) by the vaccination against Rotavirus. Also, we found an increased frequency of Clostridium
difficile, in healthy children, without previous antibiotic treatment. It is important to remember this
transitional statement in our population, in order to stablish and adequate diagnosis and treatment.
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[Main Pathogens Identified by Multiplex Polymerase Chain Reaction Analysis]
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Comparison of clinical characteristics of rotavirus and norovirus gastroenteritis: A 7-year
single institution experience
King Jun Koh1,2, Yu Hsien Lee3, Lung Huang Lin2,3
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Objectives and Study: Acute gastroenteritis is one of the major paediatric diseases worldwide.
Rotavirus and norovirus are two common pathogens that cause viral gastroenteritis in children.
Although some previous studies have described the prevalence of rotavirus or norovirus
gastroenteritis, long-term follow-up data collected over the past 5 years is rare and incomplete. The
purpose of our study is to clarify the epidemiology and clinical features of rotavirus and norovirus
gastroenteritis in hospitalized children at medical center of northern Taiwan.
Methods: This is a retrospective chart review study from January 2010 to December 2017. We
recruited hospitalized patients with rotavirus or norovirus gastroenteritis less than 19 years old at
Cathay General Hospital. Stool samples were collected and diagnosis was confirmed by rapid
immunochromatographic test. This study analyzed the morbidity, clinical characteristics and laboratory
data of rotavirus and norovirus gastroenteritis.
Results: Our study included 723 patients with positive stool samples as rotavirus or norovirus. In
these cases, rotavirus was detected in 695 patients (96.1%) and norovirus was detected in 28 patients
(3.9%). Incidence of children with rotavirus and norovirus infection under 5 years old were 59.7% and
82.1%, respectively (P = 0.009). Both types of viral gastroenteritis decreased with age. Rotavirus
infection rate was higher in spring (March to May), and norovirus infection peaked in winter (October to
December).
Patients with rotavirus gastroenteritis had a higher percentage of fever (P < 0.001).
Patients with norovirus gastroenteritis presented with more severe vomiting. The C-reactive protein
level was higher in the rotavirus group (P < 0.001), while the mean serum white blood cell count was
higher in the norovirus group (P = 0.035). Both groups showed leukocytosis response with increased
neutrophils and atypical lymphocytes. Rotavirus-infected children were more common with
microscopic red and white blood cells in the stool compared to norovirus infection. Co-infection with
other viruses or bacteria occurred in 3.9% of patients with rotavirus gastroenteritis. Seizures were
found in 1.2% of children infected with rotavirus and 14.3% of children infected with norovirus.
Conclusion: Rotavirus and norovirus are common causes of gastroenteritis in children.
Understanding the different clinical characteristics of the two pathogens may lead to early diagnosis
and treatment of the disease before obtaining further test results. Paediatricians should also be aware
that simultaneous infection with viral gastroenteritis and other pathogens is not uncommon.
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Failure of first-line empirical antibiotic therapy in paediatric acute cholangitis: a single centre
experience
Andrea Lo Vecchio1, Valerio Colecchia1, Sara Maria Scarano1, Fabiola Di Dato1, Raffaele Iorio1
1University of Naples Federico II, Department of Translational Medical Sciences – Section of
Paediatrics, Naples, Italy

Objectives and Study: Acute cholangitis (AC) is a rare event in paediatric population, and usually
occurs in at-risk patients, such as children with congenital anatomic abnormalities, biliary atresia
undergoing Kasai portoenterostomy or in liver transplantation recipients. Specific recommendations for
the management of children with AC are lacking, and the diagnosis and treatment are usually based
on guidelines for adult population.Our aim was to compare the effectiveness of different empiric
antibiotic therapies in children with AC.
Methods: We conducted a prospective cohort study at the Federico II University of Naples, from
March 2010 to November 2020 including inpatients children aged below 18 years receiving a
diagnosis of AC in accordance with Tokyo Guidelines criteria.Failure of the first-line antibiotic
treatment defined by the switch to a second line therapy or a relapse of cholangitis within 2 months,
was considered as the primary outcome measure.
Secondary outcomes included the length of hospitalization and the time needed for symptoms to
regress with different antibiotic therapies.
Results: Overall, we recorded 18 episodes of AC in 13 children (38.8% males, median age 30.87
months IQR 116.55), affected by biliary atresia (13, 84.6%), Caroli malformation (1, 7.7%) or Liver
transplant (1, 7.7%). One third of AC were confirmed by a positive blood culture, and empiric antibiotic
treatment was needed in most cases. The intravenous first-line antibiotic treatment included one or
more of the following antibiotics: Ciprofloxacin (12/18, 66.6%), Piperacillin-Tazobactam (4/18, 22,2%),
Meropenem (2/18, 11,1%), Vancomycin (2/18, 11,1%), Amikacin (4/18, 22,2%), Metronidazole (3/18,
16,6%), Imipenem (1/18, 5,5%) or Ceftriaxone (1/18, 5,5%).First-line treatment failure was reported in
58,3% of episodes treated in monotherapy with Ciprofloxacin.
Among the episodes successfully handled, Amikacin (5/12, 41,6%), Piperacillin-Tazobactam (4/12,
33,3%), Ciprofloxacin (4/12, 33.3%) and Metronidazole (2/12, 16,6%) were the most used antibiotics.
Median length-of-stay and median time needed for symptoms to regress were longer for patients who
needed to switch to a second line therapy (20 days IQR 30 and 14 days IQR 23) than those who
healed with a first line therapy (14 days IQR 10 and 3 days IQR 3.25).
In 9 episodes (50%) a combined antibiotic treatment was chosen as first line, and success rate was
higher (55.5%) than that reported in children receiving monotherapy (44.4%). Combined antibiotic
treatment was introduced as a second line in 4 episodes (22.2%). Beta-lactam with an aminoglycoside
or metronidazole were the antibiotic association showing the highest success rate (80%) in first or
second-line treatment.
Conclusion: Although Ciprofloxacin was chosen as the first-line antibiotic treatment in most children
with AC, it was associated with high failure rate. Antibiotics other than Ciprofloxacin, especially in
association, have showed to have better outcomes: success rate, length of hospitalization and time
needed for symptoms to regress.
Given the lack of specific paediatric guidelines more data are needed to improve empirical treatment
outcomes.
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The synergistic effects of probiotics and active vitamin D on Salmonella colitis and
invasiveness by in vitro and in vivo studies
Yi-Ting Lu1, Fu-Chen Huang1
1Kaohsiung

Chang Gung Memorial Hospital, Pediatrics, Kaohsiung City, Taiwan, Republic of China

Objectives and Study: Salmonella spp. remains a major public health problem for the whole world.
Intestinal epithelial cells serve as an essential component of the mucosal innate immune system to
defend against Salmonella infection. Although probiotics seem to be an effective treatment in various
clinical conditions, their clinical effect on Salmonella colitis are controversial. Recent research has
begun to unravel important roles of vitamin D in the regulation of innate immunity. Our in vitro studies
observed that enhanced AMPs and autophagy expression in Salmonella-infected intestinal epithelial
cells (IECs) by active vitamin D protected the host against infection, while downregulated
proinflammatory responses (IL-8 & IL-1b) prevented the host from the detrimental effects of
overwhelming inflammation. Therefore, we investigated the synergistic effects of probiotics and active
vitamin D on Salmonella colitis and invasiveness by in vivo study.
Methods: Salmonella colitis model is conducted with 6-8 w/o male C57BL/6 mice: Streptomycin (20
mg/mouse p.o.)-pretreated C57BL/6 mice are mock infected with sterile PBS or infected orally with 1
x107 CFU of a S. Typhimurium wild-type strain SL1344 for 48 h. The mice in the treated groups
received 1, 25D daily (0.2 ug/25 g/d) and/or probiotics, Lactobacillus casei GG (LGG) and
Bifidobacteria longum (BL) by intragastric administration for 14 days.
Results: The study demonstrated the combination of probiotic Bifidobacteria longum and active
vitamin D3 had the synergistic effects on reducing the severity of Salmonella colitis and body weight
loss in CH57B/6 mice by reducing cecal inflammatory mIL-6, mTNF-a and mIL-1beta mRNA
responses, blocking the invasiveness of bacteria while enhancing the antimicrobial peptide mhBD-3
mRNA, comparing to infection only group. However, LGG did not have the same synergistic effects. It
suggests the synergistic effects of Bifidobacteria longum and active vitamin D on the antibacterial and
anti-inflammatory responses in Salmonella colitis.
Conclusion: Our study demonstrated the combination of probiotic Bifidobacteria longum and active
vitamin D3 has the synergistic effects on reducing the severity of Salmonella colitis via the
suppression of inflammatory responses, and blocking the invasiveness of bacteria through the
enhancement of autophagic clearance and antimicrobial peptides.
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Randomised, double-blind, placebo-controlled trial analysis to asses the efficacy and safety of
Xiloglucan for the treatment of acute gastroenteritis in children
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Objective: To asses the efficacy and safety of Xiloglucan for the treatment of acute gastroenteritis in
children.
Acute gastroenteritis is one of the most common diseases in children and an important cause of
morbidity and mortality worldwide. The important loss of liquids can lead to dehydration, acidosis and
hydroelectrolitic alteration. Infants are more vulnerable to gastrointestinal infection and its
consequences, dehydration and malnutrition. There is no specific treatment, so it is exclusively
symptomatic.
Xyloglucan was approved in Europe as a medical device IIa to restore the physiological functions of
the intestinal wall.
Design: Randomised, double-blind, placebo-controlled trial. Intention to treat (ITT) analysis.
Setting: Four primary care center and one hospital continued care center.
Participants: Children over 3 months and under 5 years with acute gastroenteritis.
Intervention: Overall,151 children with acute gastroenteritis were assessed for eligibility; 80 were
enrolled in the study and randomly assigned to two groups: Intervention group: treatment regimen with
oral rehydration solution and xyloglucan, and control group: treatment regimen with oral rehydration
solution and placebo. Xiloglucan was administered at an age dependent dose; both study products
were taken three times per day during five days.
Primary Outcome: Time to normalize the consistency of stools (according to the Bristol or
Amsterdam scale) or their number for minimal 24 hours, whichever occurs first.
Secondary outcomes: intravenous rehydration, hospitalization, stools per day, Vesikari Scale,
vomiting, relapse, weight loss, prescribed drugs and adverse events.
Results: Eighty children were included in the ITT analysis (43 to xiloglucan and 37 to placebo group)
and 74 (93%) were the PP population.
Time to normalize the diarrhea was similar in both groups (median (P25;P75): 24 (14; 47) hours in
xiloglucan Vs 24 (14; 48) hours in placebo group, p=0.680). Significant differences were observed
when analyzing patients with moderate or severe diarrhea (Vesikari scale ≥9). In the xyloglycan group
(20 (15; 24) hours) Vs placebo group (85 (51; 120) hours, p = 0.04). No other significant differences
were found.
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Conclusion: Xyloglucan may be useful in patients with moderate or severe diarrhea.
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Association of SARS CoV-2 in nasal/pharyngeal swab specimen and presence of enteric
pathogens in stool samples
Soraia Tahan1, Marcia Cavichio1
1Fleury

Medicina e Saude, Gastroenterology, Sao Paulo, Brazil

Objectives and Study: Viral and bacterial co-infection with respiratory pathogens was documented in
children infected with SARS-CoV-2. Diarrhea is a frequent presenting symptom in adult and children
infected with SARS-CoV-2. None study evaluated the co-infection with enteric pathogens in children
infected with SARS-CoV-2 with acute diarrhea. The aim of this study was to evaluate the presence of
co-infections with enteric pathogens in children with SARS-CoV-2 nasal/pharyngeal swab specimen
with acute diarrhea.
Methods: Data from 990 RT-PCR nasal/pharyngeal swab specimen for COVID-19 test results and
stool tests results for enteropathogens (culture-based techniques and virus antigen-based tests), in a
population between 0 and 18 years old, from February to November 2020, from a clinical private
laboratory, was retrospectively analyzed. Age, sex and relationship between the exams were
analysed. For statistical analysis, we used Fisher exact test with a significance threshold of p value of
0.05.
Results: Patients ages varied from 13 days to 17 years old, 535 (54%) were male.RT-PCR positivity
was 4 % (47/990), stool tests results are demonstrated in table 1.
There was no statistical difference in positivity of enteric pathogens in stool between children with RTPCR SARS CoV-2 positive and negative. (Fisher exact test).
Conclusion: Our results suggest that the presence of SARS CoV-2 in nasal/pharyngeal swab seems
not to be correlated with co-infection with enteric pathogens.

Adenovirus
positive

Adenovirus
negative

Rotavirus
positive

Rotavirus
negative

Stool Culture
positive

Stool Culture
negative

RT-PCR
SARS CoV-2 0
positive

33

0

41

3

24

RT-PCR
SARS CoV-2 01
negative

692

17

828

27

562

P value

p=1

p=1

p=1

p=0,14

p=0,14

p=1

[Table 1 - Results of stool tests and RT-PCR SARS CoV-2]
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Fecal calprotectin in children with Multisystem Inflammatory Syndrome (MIS-C): a pilot case
control study
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Objectives and Study: The pathophysiology of COVID-19-associated gastrointestinal involvement is
currently unclear. Experimental findings have shown that SARS-CoV-2 uses the angiotensin
converting enzyme 2 receptors, which are widely expressed throughout the gut. The so-called
Multisystem inflammatory syndrome (MIS-C) may lead to shock and multiple organ failure and has
been described in COVID-19 affected children. Gastrointestinal symptoms are predominant in these
patients, but the role of faecal inflammatory biomarkers in this syndrome has not been clearly
established.
Methods: Multicenter, descriptive, observational study carried out in 3 tertiary Spanish Hospitals
including patients from 1 month to 18 years of age, admitted due to COVID-19, from March 1 to June
3, 2020. Patients with MIS-C according WHO criteria, were compared to age and gender matched
children hospitalised by COVID-19 (Positive PCR in nasopharyngeal swab) who were not diagnosed
with MIS-C.
Epidemiological, clinical, analytical and anthropometric data were anonymously retrieved from the
electronic medical records.
Fecal calprotectin (FC)was determined by a latex turbidimetric assay (Calprotectin Turbilatex, AU680,
Beckman coulter). The lower detection limit was 50 µg/g.
The statistical analysis was performed using Stata version 13.0. Mann Whitney-Wilcoxon tests were
used for comparison of means between the two groups. A p value < 0.05 was deemed statistically
significant. The study was approved by the Ethics Committees of the participating hospitals.
Results: We included 6 MIS-C cases and 5 controls. The results are shown in Table 1. Stool culture
was performed in 4 of the 6 patients with MIS-C, being negative in all cases. MIS-C patients had
significantly higher FC (Md: 205.5 range: 89-2482 vs Md 42 Range: 20-82 mcg/g; p=0.0061). In all
MIS-C cases, FC were higher than 50 mcg/g. No differences were observed in FC levels between
patients with or without diarrhoea.
Conclusion: Our data suggest that patients with MIS-C show significant intestinal inflammation with
moderately high FC levels, but lower than the observed in patients with inflammatory bowel disease
(IBD).
Intestinal inflammation and gastrointestinal symptoms could be helpful in differentiating MIS-C from
other clinically similar syndromes such as Kawasaki disease, and FC values could be used to evaluate
severity in conjunction to other inflammatory markers.
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[Table 1. Epidemiological, clinical characteristics and laboratory values of the sample.]
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Protective effect of secretory immunoglobulin A in experimental necrotizing enterocolitis
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Objectives and Study: Necrotizing enterocolitis (NEC) is a leading cause of death in premature
infants. Breast milk is the most effective strategy to protect infants against NEC. The high
concentration of secretory immunoglobulin A (SIgA) in breast milk suggests that it should play a critical
role in the defense against pathogens and the maintenance of intestinal homeostasis. The aim of this
study is to investigate the effects of SIgA in a neonatal mice model of NEC.
Methods: Twenty-five C57BL/6 mice (7-day old) were divided randomly into 2 groups: the NEC
control group(n=15), the NEC and SIgA intervention group (n=10). NEC was induced by hyperosmolar
enteral formula feeding, following exposure to hypoxia and hypothermia. And SIgA (0.2mg/ml with a
daily volume of 0.1ml) was administered orally via the gastric tube. The pups were killed on the fifth
day, and their intestinal tissues were harvested for biochemical and histopathologic analysis.

Results: Enteral administration of SIgA improved the survival rate from 60% in the control group to
100% in the SIgA intervention group (p < .05). In addition, pups exposed to NEC that received SIgA
displayed less intestinal damage in the gross finding of the intestine, including intestinal discoloration,
fragility, and necrosis. Compared with the control group, pups in the SIgA intervention group had
better body weight loss in the fourth and fifth day after NEC induction (all p < .05). Lastly, intestinal
injury scores in the SIgA intervention group (average injury grade 0.3) were found to be significantly
higher than that in control groups (average injury grade 3.3, p < .05).
Conclusion: SIgA ameliorates intestinal injury in the neonatal mice model of NEC.
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[Fig.1 A, Cumulative survival of mice after NEC induction (p<0.05); B, Weight gain of mice after NEC ]
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Addressing the clinical benefit of oral ondansetron for paediatric gastroenteritis in primary
care: a randomized controlled trial
Anouk A H Weghorst1, Irma J Bonvanie1,2, Gea A Holtman1, Heleen A Russchen1, Freek Fickweiler1,
Henkjan J Verkade2, Boudewijn J Kollen1, Marjolein Y Berger1
1University
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Objectives and Study: To determine the effect of adding oral ondansetron to care-as-usual on the
proportion of children who continued vomiting in children with acute gastroenteritis attending out-ofhours primary care.
Methods: We executed a pragmatic randomized controlled trial at three out-of-hours primary care
centres, based on written informed consent from both parents (period 12/2015-01/2018). The follow-up
was 7 days. Inclusion criteria were: 1) age 6 months to 6 years; 2) acute gastroenteritis diagnosed by
a general practitioner; 3) at least four reported episodes of vomiting in the 24 hours before
presentation, whereof; 4) at least one in the 4 hours before presentation. Children were randomly
allocated in a 1:1 ratio to either care-as-usual (oral rehydration therapy, control group) or care-asusual plus one dose of oral ondansetron (0.1 mg/kg; ondansetron group).
Results: In total, 1061 children were screened and 194 were included. One dose of oral ondansetron
significantly decreased the proportion of children who continued vomiting within 4 hours after ingestion
from 42.9% to 19.5%, with relative risk of 0.6 (95% CI = 0.4-0.8) and number needed to treat of 4 (OR
= 0.4, 95% CI = 0.2-0.7). Ondansetron also decreased the number of vomiting episodes within 4 hours
(incidence rate ratio of 0.5 (95% CI, 0.3-0.9)), and improved overall parental satisfaction with treatment
(p = 0.027). Ondansetron did not significantly affect oral rehydration intake, number of referrals and
hospital admissions within 7 days, or adverse events.
Conclusion: Despite the fact that adding oral ondansetron to care-as-usual does not decrease the
referral rate to specialized care, its use could still be supported to decrease continued vomiting
episodes by 50%, while being both safe and positively evaluated by parents.
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Epidemiologic changes of community-acquired bacterial enteritis in children for 10 years
Jae Jin Yang1, Yoon Soo Kim 1, Seung Ho Kim1, Goo Lyeon Kim 1, Ji Sun Kim1, Jeong Ju Hwang1, Kyu
Sang You1, Kun Song Lee1
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Objectives and Study: Although diarrheal disease is the major cause of death of children in resourcelimited countries, bacterial enteritis of infectious enteritis is also common problem in developed
countries. It is really important to know the epidemiologic change of bacterial pathogens for
appropriate prevention and treatment. We studied that the epidemiologic changes of bacterial enteritis
in Korean children.
Methods: A total 197 pediatric hospitalized patients under age of 19 were enrolled with dysentery
symptoms and positive for PCR in bacterial species with stool samples for 10 years (June, 2010 ~
June, 2020). Patients have underlying diseases, coinfection with other viruses, and nosocomial
infection were excluded. PCR were performed with using Seeplex® Diarrhea-B1 and B2 ACE
Detection kit. We classified patients with period as phase I (06, 2010 ~ 06, 2015) and phase II (07,
2015 ~ 06, 2020) and analyzed epidemiologic and clinical characteristics with considering P value <
0.05 was statistically significant.
Results: The most common pathogen was Campylobacter species (84 cases, 42.6%) and Salmonella
species are the second most common pathogen (47 cases, 23.9%). In the following order, C. difficile
(19 cases, 9.6%), Shigella (11 cases, 5.6%), Clostridium perfringens (11 cases, 5.6%), Aeromonas
(11 cases, 5,6%), and E. coli 0157 was the rarest pathogen (4 cases, 2.0%). Campylobacter species
showed an increase in infection rate 49.6% in phase II from 32.1% in phase I (P=0.0011). Shigella
species showed that the decline of infection rate in phase I as 14.1% to 0.0% in phase II (P< 0.001).
C. difficile and Clostridium perfringens showed the increase of infection rate in phase II compared to
phase I as 9.0% to 10.1% and 2.6% to 7.6%, respectively, but these differences were not statistically
significant.
Conclusion: The most common pathogens of community-acquired bacterial enteritis was
Campylobacter species in Korean children. The infection rate has been rising more recently, reaching
almost 50%, but shigella species have been decreasing. We need to consider the change of empirical
antibiotics for community-acquired bacterial enteritis.
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Objectives and Study: the aim of this study was to assess the relationship of SAP (symptom
association probability) in supine and upright position with abnormal acid exposure time (AET > 7%) in
children with proven gastroesophageal reflux disease (GERD).
Methods: criteria for inclusion of patients in the study were the presence of GERD related symptoms
(typical and/or atypical) and abnormal esophageal acid exposure time (AET>7%) and retrograde bolus
movement (RBM>70) in pH-impedance monitoring. Patients were excluded based on the history of
any abdominal surgery and eosinophilic esophagitis. Abnormal AET and RBM were found in 104
patients who performed pH-impedance monitoring from November 2017 till September 2020. The
study included 104 patients: male 68 (65%), female 36 (35%). The average age of this group is 6.36
95%CI 5.46 - 7.27.
Results: The average AET of this group is 10.52% (95% CI 9.13 - 11.96), and the average number of
reflux episodes is 83.62 (95% CI 71.5 - 95.75). AET in supine and upright position were calculated
separately. It was suggested that AET supine is night AET. Mann-Whitney test showed the difference
(p = 0,0059).
Typical symptoms in this group are heartburn, belching, abdominal pain, vomiting and nausea.
Atypical symptoms are cough and obstructive bronchitis. And those with combined symptoms (both
typical and atypical).
Based on the results of clinical symptoms and abnormal data in pH-impedance data the patients were
divided into 3 groups:
1. with typical (esophageal) symptoms: 31 (30%) patients.
2. with atypical (extraesophageal) symptoms: 33 (32%) patients.
3. with mixed symptoms: 40 (38%) patients.
The correlation analysis between SAP and AET was performed in each group. The positive inverse
correlation was found in the group with mixed symptoms.
The correlation and regression analysis was performed between SAP and AET. The negative reliable
dependence was found between AET supine and SAP.
Conclusion: Low SAP in children with proven GERD is associated with a predominance of
acidification of the esophagus at night (supine). In order to get a more accurate parameter SAP, we
consider that it necessary to calculate SAP in the daytime (upright) and SAP at night (supine). This is
especially important in patients with reflux hypersensitivity.

Correlation and regression
analysis

Spearman´s coefficient of rank correlation (rho) Regression analysis

AET:SAP

-0.27 p=0,0062

Not found

AET supine:SAP

-0,24 p=0,015

y = 71,0396 + -0,9736 x
p=0,0127

AET upright:SAP

P= 0,98

Not found

[The correlation and regression analysis between SAP and AET.]

Contact e-mail address: marina.aksionchyk@gmail.com

Volume 72, Supplement 1, May 2021

553

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-eP-240
The features of clinical symptoms and pH-impedance data in pediatric patients with reflux
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Scientific Centre for Pediatric Surgery, Diagnostic, Minsk, Belarus

Objectives and Study: the aim of this study was to evaluate the features of the clinical symptoms and
data of pH-impedance testing in pediatric patients with reflux esophagitis (RE) and non-erosive reflux
disease (NERD).
Methods: We analyzed data of 237 patients age 1-17 with gastroesophageal reflux disease (GERD)
related symptoms, who underwent 24-hour pH-impedance study and upper gastrointestinal endoscopy
at Republican Centre for Pediatric Surgery between January 2018 to August 2020. These patients
were selected from among children with GERD-related symptoms, who had undergone pH-impedance
testing for suspected GERD (with indications to confirm the diagnosis of GERD (acid exposure time
(AET>7%) and retrograde bolus movement (RBM>70)) and who had undergone upper gastrointestinal
endoscopy. The group patients with proven GERD - 86 patients. Male - 56 (65%), female - 30 (35%).
The average age of the group is 6.8 95%CI 5.66 - 7.38. Patients were excluded based on the history
of any abdominal surgery and eosinophilic esophagitis.
Results: Based on the results of the 24-h MII/pH monitoring and endoscopies patients with proven
GERD were divided into groups: A1 - RE with pathological AET - 25 patients (29%), A2 - NERD with
pathological AET - 35 (41%); B1 - RE with pathological number of RBM - 9 patients (10%), B2 - NERD
with pathological number of RBM - 17 patients (20%).
Data of pH-impedance data RE with pathological AET and NERD with pathological AET are presented
in Table1.
We found no significant difference in the pH-impedance parameters in the study groups B1 (RE with
pathological number of RBM) and B2 (NERD with pathological number of RBM).
Typical symptoms in study groups are heartburn, belching, abdominal pain, vomiting, and nausea.
Cough, recurrent pneumonia, and obstructive bronchitis are described as atypical symptoms. And
those with combined symptoms (both typical and atypical).
When comparing the clinical features in patients with NERD (A2 (n=9 (26%)) and B2 (n=2 (12%)),
extraesophageal and mixed symptoms are more common; in patients with RE (A1 (n=10 (40%)) and
B1 (n=4 (45%)), esophageal and extraesophageal manifestations are equally often noted.
Conclusion: When comparing upper endoscopy in patients with GERD, NERD occurs more often - in
52 patients (61%).
When comparing the parameters of pH-impedance data, significant differences were obtained in the
groups of patients RE with high AET and NERD with high AET on RBM (P < 0,0001).
The most frequently observed symptoms in patients with NERD (A2 and B2), are extraesophageal and
mixed; in patients with RE (A1 and B1), esophageal and extraesophageal manifestations are equally
often noted.

Р (Mann-Whitney)

Parameter

A1

A2

АЕТ, %

10,7/12,11(95%CI=9,5614,66)

12,6/14,99(95%CI=12.64Р=0,0512
17,36)

RBM

56/76,36(95%CI=65,2396,49)

49,0/60,71(95%CI=42,64P < 0,0001
78,79)

Proximal events

23,028,88(95%CI=17,7040,05)

17/23,63(95%CI=15,4531,81)

P = 0,4448

Index DeMeester

43,1/48,73(95%CI=42,59- 50,8/54,8(95%CI=46,5954,87)
62,96)

P = 0,1614
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Age

6,0/7,98(95%CI=5,9410,02)

5,0/6,48(95%CI=4,948,02)

P = 0,2092

[Comparison of pH-impedance data in the groups: A1 - reflux esophagitis with high AET, A2 - NERD
with high AET.]
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The features of gastroesophageal reflux disease according to the main pH-impedance data
Marina Aksionchyk1, Kirill Marakhouski2, Yauheniya Kaminskaya3
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Scientific Centre for Pediatric Surgery, Pediatric Gastroenterology, Minsk, Belarus
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3Republican Scientific Centre for Pediatric Surgery, Surgery, Minsk, Belarus
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Objectives and Study: To assess symptom association probability (SAP) and proximal refluxes in
patients with gastroesophageal reflux disease (GERD) with pathological acid exposure time (AET)
(>7%) and GERD with a pathological number of retrograde bolus movement (RBM) (>70), in order to
identify the specific features of GERD.
Methods: We analyzed data of 86 patients age 1-17 with proven GERD (indications to confirm the
diagnosis of GERD: AET>7% and/or RBM>70), who underwent 24-hour pH-impedance study and
upper gastrointestinal endoscopy (with the histological study of biopsied mucosa samples) at
Republican Centre for Pediatric Surgery between January 2018 to August 2020. Male - 56 (65%),
female - 30 (35%). The average age of the group is 6.8 95%CI 5.66 - 7.38. Patients were excluded
according to MII/pH monitoring carried out < 18 h, eosinophilic esophagitis diagnosis, and history of
any abdominal surgery.
Results: Based on the results of the 24-h MII/pH monitoring patients with proven GERD were divided
into groups: A - GERD with pathological AET - 60 patients (70%); B - GERD with pathological number
of RBM - 26 patients (30%). All of the reflux events were evaluated manually for their proximal extent.
Retrograde bolus movements that reached at least channel 2 (the second most proximal channel) in
the upper esophagus were considered high refluxes. The index of proximal events (IPE) was
calculated as the ratio of the number of proximal refluxes to the total number of refluxes per day.
The number of proximal events is significantly higher in the group GERD patients with a pathological
number of RBM. But when we compare IPE in our study groups, we found no significant difference.
An important parameter in the interpretation of pH-impedance data is symptom association probability
(SAP), which describes the probability that the association between symptoms and reflux is proven.
We found that the proportion of patients with a positive SAP is higher in the group GERD with
pathological number of RBM. The Odds ratio in this group is 2.72 95% CI 1.05 - 7.02 (p = 0.038); the
relative risk was 1.79 95% CI 1.06 - 3.03 (p = 0.029). Based on the Odds ratio and calculation of the
relative risk, the number of patients with a positive SAP in group B (GERD with pathological number of
RBM) is significantly higher.
Conclusion: The number of proximal events is significantly higher in the group GERD patients with a
pathological number of RBM, but we found no significant difference when compare IPE in our study
groups. The number of patients with a positive symptom association probability (SAP), which
describes the probability that the association between symptoms and reflux is proven, in group B
(GERD with a pathologica number of RBM) is significantly higher.
Parameters of pHimpedance testing

A (n=60)

Index DeMeester

43,10/48,73 (95%CI=42,59- 14,6/16,14 (95%CI=12,3054,87)
19,99)

р<0,0001

Proximal events

20,0/25,76 (95%CI=19,2932,23)

32,5/33,35 (95%CI=26,4540,24)

Р=0,0066

IPR

0,35/0,37 (95%CI=0,320,42)

0,38/0,38 (95%CI=0,320,44)

Р =0,785

SAP (>95%/<95%)

18 (30%)/42 (70%)

14 (54%)/12 (46%)

B (n=26)

P value, Mann-Whitney test

[Comparison of pH-impedance data in the groups GERD with high AET (A) and GERD with a high
number of RBM (B).]
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Colonic transit marker studies are a useful diagnostic tool and intervention for education
which can impact on management of children with chronic refractory constipation
Amal Omar1, Huda Alghfeli1, Mohamed Miqdady1, Amer Azaz1, Rana Ahmed1, Nafea Al Yasi1, Eman
Alatrash1, David Jacob Rawat1
1SKMC,

Pediatric Gastroenterology, Abu Dhabi, United Arab Emirates

Objectives and Study: Chronic constipation in children accounts for 20-30% of referrals to tertiary
paediatric GI clinics. The commonest presentation of constipation in childhood is functional evacuation
disorder but slow transit constipation is well described. The treatment of these distinct entities are
different and therefore important to recognize. Colonic transit marker studies (CTMS) are a simple
non-invasive and inexpensive diagnostic modality available to determine not only colonic transit time
but also colonic segmental assessment. Lack of education, undertreated idiopathic constipation and
non-compliance are unfortunately very prevalent in the UAE. The objective is to report our experience
of CTMS in management of children with chronic constipation and to examine whether CTMS would
be useful as an objective intervention for education and explanation of defecation dynamics.
Methods: The ROME IV diagnostic criteria was used to define patients with refractory constipation. All
children with refractory constipation referred by general pediatricians to a tertiary specialist paediatric
GI motility unit were recruited. Three shapes of markers (CTT3X2V10) were given on 3 consecutive
days and an x-ray undertaken on day 5 after initial ingestion using standardised protocol. All parents
and children who were of the age to comprehend, were given clear verbal and visual (using the study
x-ray) information to demonstrate the findings and as a means of education, with a view to improving
understanding about defecation dynamics. Objective assessment of colonic transit time (CTT) and
segmental retention of markers (pan-colonic vs rectosigmoid) were also documented. Paediatric slow
transit constipation (PSTC) was diagnosed if colonic transit time (CTT) > 100 hrs. Treatment regimens
and compliance before and after were compared as markers of improvement. Parents and older
children were asked to comment on the usefulness of the CTMS as an educational tool to improve
understanding of defecation dynamics.
Results: 21/163 patients recruited were excluded as they did not swallow all the markers. 142
patients, 59% male, median age 3 years and 2 months (2 - 15 years) were included with a median
duration of treatment of 4.5 months (3-16 months) prior to referral for CTMS. The results of the CTMS
retention showed 14/142 (9.8 %) had pan segmental retention of markers, 56/142 (35.9%) recto
sigmoid retention of markers, suggestive of outlet obstruction disorder and 72/142 (47.3%) had no
retention of markers. Only 15/142 (10.5 %) had PSTC. 130/142 (91%) of parents/older children found
the CTMS and explanation of results to be very informative. CTMS directly impacted on management
(change, dose escalation, weaning, stopping of medication) in 118/142(83%). Compliance with
treatment and improvement in symptoms were reported in 52/70 (74%) of patients with marker
retention, after the CTMS results explanation and education. Median Follow-up post CTMS and
intervention of education was 3.1 months (1-10).
Conclusion: CTMS are well tolerated. They are a very useful tool to assess refractory constipation
and apart from being informative about transit, can also change medical management, help educate
parents and children and improve compliance to medications.
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Serum and urine intestinal fatty acid binding protein as markers of intestinal barrier disintegrity
in children with functional constipation
Mona Alsayed1, Islam Abdelkader2, Maysaa Zaki3, Samir Aboelhassan4
1Mansoura

University, Faculty of Medicine, Pediatrics, Pediatric Gastroentrology and Hepatology,
Mansoura, Egypt
2Mansoura University, Faculty of Medicine, Pediatrics, Mansoura, Egypt
3Mansoura University, Faculty of Medicine, Clinical Pathology, Mansoura, Egypt
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Objectives and Study: Constipation is a common complaint of children and it carries significant
morbidity if untreated. Alteration of intestinal mucosal barrier reflected by serum and urinary intestinal
fatty acid binding protein (I-FABP) has not been evaluated in children with functional constipation

Methods: This case control study included 30 children diagnosed with functional constipation based
on Rome III criteria and 13 age and sex matched healthy control. Patients were divided into two
groups with and without constipation-related complications (fecal impaction, encopresis and urine
incontinence). I-FABP was measured in serum and urine using ELISA technique.
Results: Serum and urine I-FABP were significantly lower in the constipation group as compared to
the control group (p=0.001). Serum and urinary I-FABP were significantly lower in patients without
complications than those with complications (P < 0.001, P < 0.012 respectively). There was no
significant correlation of the duration of constipation and both serum I-FABP (r =0.048, p= 0.8) and
urine I-FABP (r =0.072, p=0.7).
Conclusion: Children with functional constipation may not have altered intestinal mucosal barrier, or
increased intestinal permeability as indicated by normal serum and urinary I-FABP.

[Difference of serum I-FABP, urine I-FABP between constipating children and control group]
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Esophageal atresia, what manometric findings can we expect?
Ana Gabriela Ayala Germán1, Erick Manuel Toro Monjaráz1, Lucia Casas Guzik1, Flora Zarate
Mondragón1, Karen Rubí Ignorosa Arellano1, Ericka Montijo Barrios1, José Francisco Cadena Leon1,
Alejandro Loredo Mayer1, Roberto Cervantes Bustamante1, Jaime Alfonso Ramírez Mayans1
1Instituto

Nacional de Pediatría, Pediatric Gastroenterology and Nutrition, Ciudad de México, Mexico

Objectives and Study: Esophageal atresia (EA) is a condition that occurs in 1 out of 4,000 newborns,
type C being the most common in 80-85% of patients. Dysmotility is one of the comorbidities in this
group of patients, with surgical repair being one of its causes, with a high long-term morbidity rate (75100%). High resolution manometry (HRM) is the study of choice for evaluating motility. To our
knowledge, this is the first study on the evaluation and characterization of esophageal motility in
pediatric patients with EA surgery in Mexico and Latin America. The aim of the study is the clinical and
manometric description of children operated for AE.
Methods: Retrospective and analytical study carried out between 2015 and 2020 at the Instituto
Nacional de Pediatría, México. The inclusion criteria were patients with EA between 0 to 18 years of
age who had undergone HRM after surgery. Exclusion criteria were patients who did not have a
complete HRM done.
Results: 10 patients with EA with a median age of 9 years, 60% males and 60% with type C EA.
Regarding the manometric findings, the following results were obtained: mean LES pressure of
20.9mmHg, DCI of 193mmHg/cm and IRP of 17.4mmHg. Of the 10 patients, 5 presented obstruction
of the gastric-esophageal junction outlet, of which 3 had aperistalsis and 2 pan-pressurization. Fifty
percent presented symptoms after surgery; the most common were: cough, dysphagia and choking.
The correlation of symptoms with manometric pattern is shown in table no.1.
Conclusion: HRM is a useful tool for characterizing motility patterns in patients operated of EA, which
allows the identification of specific alterations and therefore appropriate treatment in this group of
patients.

Manometric pattern

Total

Presence of symptoms
(%)

Main symptom

Aperistalsis

4

50%

Choking

Ineffective esophageal
motility

3

66%

Dysphagia

Pan-pressurization

3

33%

Cough

[Correlation of symptoms with manometric pattern.]
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Use of polyethylene glycol with electrolytes for more than 6 months. Multicentre study
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Clínico Universitario de Santiago de Compostela, Pediatric Surgery Department, Santiago
de Compostela, Spain
2Hospital Universitario Virgen Macarena, Paediatric Gastroenterology, Sevilla, Spain
3Hospital de Tarrasa Barcelona, Paediatric Gastroenterology, Tarrasa, Spain
4Hospital POVISA, Paediatric Department, Vigo, Spain
5Centro Materno Infantil do Norte, Paediatric Gastroenterology, Porto, Portugal
6Hospital Sao Joao, Paediatric Gastroenterology, Porto, Portugal
Introduction: The use of polyethylene glycol with electrolytes during more than 6 months (PEG + E>
6), is common in the treatment of functional constipation (FC).
Objective: To analyse the evolution of patients treated with PEG + E > 6.
Methods: Observational, ambispective, descriptive, longitudinal and multicentre study of children with
FC (ROME IV), treated with PEG + E> 6. Approved by the regional Ethical Committee. Survey is
conducted during the consultation (T1) on: clinical, number and type of bowel movements, treatment,
dose, complications and evolution, as well as retrospective survey on the time to start treatment (T0).
In addition to 4 questions on quality of life -satisfaction with the treatment.
Results: 74 patients (41 Male / 33 Female). Duration FC 15.6 ± 8.4 months. 66.2% have a FC family
history. 32.43% received prior treatment. Clinic in T0: Pain 51, Faecaloma 38, Fissure 33, Bleeding
28, Soiling 15. Age: 5.7 ± 3.6 years in T0 and 7.6 ± 3.8 years in T1. 66.2% performed initial emptying.
Use time PEG + E: 18.6 ± 13.4 months, 44 children (59.45%) used during more than 1 year. Nº
depositions / week: 2.7 ± 1.3 in T0, 6.3 ± 1.2 in T1. Score Bristol scale 1.8 ± 0.6 (T0) and 3.9 ± 0.3
(T1). Nº Stools / week> 4, started in 2.8 ± 1.5 week. The initial emptying dose 1 ± 0.8 gr / kg, 0.45 ±
0.25 gr / kg at T0 and 0.34 ± 0.23 gr / kg at the control. Clinic in T1: meteorism 7, abdominal pain 2,
soiling 2. 100% of families consider PEG + E to be effective. 57% "agree” and 43% "totally agree" on
the improvement of symptoms. In summary: Patients with PEG + E> 6, have FC during 15.6 months,
using the treatment during 18 months on average. They use 1 ± 0.8 gr / kg for initial emptying, and do
not change the initial dose (0.4-0.3 gr / kg) with after of time and weight gain. The majority achieve> 4
stools/ week in the 3rd week, the disappearance of symptoms, greater number of stools / week and
improvement in Bristol scale.
Conclusions: Paediatric patients with FC may need long-term treatment to control symptoms and
bring intestinal habit to normal pattern. Our results confirm that PEG+E may be safely used over more
than 6 months if needed, providing clinical improvement.
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Long-term response to biofeedback treatment in a cohort of 125 children
Julian Fernandez1, Gabriela Messere1, Adriana Oviedo1, Gonzalo Ortiz1, Jorge Vidal1, Patricio Birsa1,
Roman Bigliardi2
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Posadas, Seccion Gastroenterologia Infantil, Quilmes, Argentina

Ojective: To evaluate the response to combined treatment of diet, laxatives, defecatory habits and
biofeedback in patients with CFR and some organic pathologies.
Methods: Observational, prospective study, carried out at the Professor Alejandro Posadas National
Hospital, between April 2004 and April 2020. Anorectal manometry and diet treatment, training of
defecatory habits and laxatives (Polyethylene glycol or mineral oil), combined with biofeedback to
pediatric patients who presented constipation and fecal incontinence.The Biofeedback was carried out
weekly 3 times, then doing it every 3 weeks, until 6 sessions were completed.
We defined: Total continence: no fouling.
Partial continence: decrease to 50% of soiling episodes (less than 3 x week)
Follow-up was carried out from 1 to 15 years after the biofeedback, contacted either in the consulting
room (interdisciplinary for anorectal malformed patients, interdisciplinary MMC clinic, and pediatric
gastroenterology clinic), or by telephone consultation, answering the same simple questions on
frequency and consistency of defecation, and episodes of incontinence. We evaluated 4 groups of
patients:
Group 1: 40 patients with Refractory Functional Constipation(RFC)
Group 2: 40 patients with Myelomeningocele(MMC)
Group 3: 38 patients with Anorectal Malformations(ARM)
Group 4: 7 patients with Hirschprung´s disease(HD)
Results: n: 125 patients. Age: 6 to 17 years. (x :8,44) Women: 48
66 patients achieved total continence, 25 partial continence and we had no response in 32.
G1: Total continence: 17 (42.5%); Partial continence: 9 (22.5%); Incontinents: 14 (35%)
G2: Total continence: 21 (52.5%); Partial continence: 11 (27.5%); Incontinence: 6 (15%); Sacral
electrostimulation: 2 (5%).
G3: Total continence: 24 (63.1%); Partial continence: 5 (13.1%); Incontinence: 9 (23.7%)
G4: Total continence: 4; Incontinence: 3
Patients with organic pathology (MMC and ARM) had better response to treatment, but this trend was
not statistically significant (p: 0.15. Chi2)
In patients with a follow-up less than 5 years, ARM presented better results than MMC and FRC, but
this trend was not statistically significant (p: 0.06. Fisher´s test)
In those of 5 years or more after treatment, ARM and MMC had better results than FRC, but it was not
statistically significant (p: 0.22. Fisher´s test)
Patients with Hirschprung´s disease were not compared as they were only 7 children.
Conclusion: The combined treatment of diet, defecatory habits training and laxatives, combined with
biofeedback, achieved continence in the majority of our population.
There was a better response from the patients with organic pathology than the functional ones, but
this was not statistically significant.
The clinical improvement of the patients treated with biofeedback was sustained over time
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FRC

FRC

MMC

MMC

ARM

ARM

HIRSCHPRUNG HIRSCHPRUNG

time from
>5
biofeedback years

<5
years

>5
years

<5
years

>5
years

<5
years

> 5 years

< 5 years

continent

3

14

17

4

10

14

0

4

partial
continence

5

4

6

5

2

3

0

0

incontinent

2

12

5

1

5

4

3

0

[outcome according to time from biofeedback]
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Prevalence of functional gastrointestinal disorders in pediatrics during the COVID 19 pandemic
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Objectives:
•To evaluate the presence of new FGID during the CPSI.
• To analyze the influence of factors such as diet, physical activity, number of hours on screens in
children with and without prior FGID during the CPSI.
Materials and methods: Observational, cross-sectional, analytical design, through a digital survey
directed to the general population from July 1 to 30, 2020.
Children between 5 and 16 years old were included, excluding partially answered surveys.
Sociodemographic data, screen use, eating habits and physical activity were analyzed. It was
approved by the Board of Directors of the Sociedad Argentina de Pediatría and by the research ethics
committee of Hospital Prof. A. Posadas (registration code of this project for the ceihp, ref: 383
emnpes0 / 20).
Results: 3619 surveys (53.3% male) between 5 and 16 years old were analyzed.
Before the CPSI: 85% did not present a FGID. Evacuation habit was constipation in 10.8% and
diarrhea in 5.6%, according to Bristol scale.
During quarantine:
Constipation 11.9%, normal stools 79.4% and diarrhea 8.7%; 27.9% abdominal pain. When the
educational level of the parents was higher, children had more functional disorders (p < 0.00001).
Bowel changes: 2.5% of the constipated patients normalized and 0.7% went to diarrhea. Of those with
normal stools, 4.1% had constipation and 3.8% had diarrhea (McNemar-Bowker test measures if there
was at least 1 change in the status before and during quarantine) (P < a 0.0001)
Changes in eating habits: 60.3% of children had changes in their diet during quarantine. 49.3%
consumed more carbohydrates, 14.5% more vegetables and 7.9% more milk. These changes were
statistically significant (chi-square < 0.0001). The increase in carbohydrate consumption was
associated with the appearance of FGID by 20.5%.
Living in an apartment is a risk factor (OR 0.222).
Those who used more than 4 hours of screen daily had a 17% higher risk of suffering from FGID.
Conclusions: We can show that during quarantine the patients presented significant changes in the
FGID, when they had greater exposure to screens and the lesser recreation.
Regarding diet, the higher carbohydrate intake, as well as the decrease in consumption of vegetables
and fruits, were risk factors for the appearance of FGID.
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Use of esophageal multichannel intraluminal impedanciometry to compare the characteristics
of gastroesophageal reflux in paediatric patients with respiratory and gastrointestinal
symptoms
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Objectives and Study: To evaluate the features of gastroesophageal reflux (GER) by twenty-fourhour esophageal multichannel intraluminal impedanciometry (MII) in patients with chronic respiratory
symptoms and compare them to patients with gastrointestinal symptomatology. Also to assess
symptom response to proton pump inhibitors (PPI) therapy in both groups.
Methods: Retrospective descriptive study of the parameters of MII performed on patients referred
from October 2018 to November 2019 to the paediatric gastroenterology unit due to suspected GER
with gastrointestinal or respiratory symptoms. Data about total reflux number, reflux index
(pathological acid GER was diagnosed when IR>4%), chemical properties (acid pH< 4, mixed pH 4-7
or alkaline pH>7), composition (liquid or gas) and number of proximal episodes were obtained.
Results: Data were collected from 45 patients (69% male, 31% female). The mean age was 9.8 years
(range 3-16 years). 51% were referred for respiratory symptoms (10 poor asthma control, 9 nocturnal
cough, 4 recurrent laryngitis) and 49% for gastrointestinal symptoms (17 cases of heartburn and
epigastric pain, 2 regurgitation, 2 vomiting, 1 isolated epigastric pain) supposed to be GER-related.
A total of 3089 reflux events were recorded, including 1432 (46%) episodes in the group of patients
with chronic respiratory symptoms and 1657(54%) episodes in patients with gastrointestinal
symptoms.
In patients with gastrointestinal symptoms, reflux events were mainly acid in 81.8% and mixed in
18.2%, compared to patients with respiratory symptoms who presented 69.5% of acidic refluxes and
30.5% mixed refluxes (p> 0.05). The reflux composition was similar in both groups.
The assessment of proximal esophageal reflux revealed that 55.4% of the reflux events in the group of
patients with gastrointestinal symptoms reached the proximal oesophagus (Z1, Z2), compared with
45.8% of the patients with respiratory symptoms (p < 0.05).
If we analyse patients with pathological gastroesophageal reflux (12/45), 6 patients had been referred
for chronic respiratory symptoms, and more than 80% of these patients associated gastrointestinal
symptoms (p < 0.05).
All patients with pathological GER received PPI treatment, 80% of patients with gastrointestinal
symptoms and 66.7% of patients with respiratory symptoms presented clinical improvement. (p>0.05).
Conclusion: In our study, the presence of digestive symptoms was associated with a higher
proportion of proximal and acid reflux, but there were no differences in the reflux composition between
both groups.Most of patients diagnosed with pathological GER had digestive symptoms, isolated or
associated with chronic respiratory symptoms.
One third of patients with chronic respiratory symptoms diagnosed with pathological GER did not
improve their respiratory clinic despite PPI treatment.
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Clinical characteristics of constipated children with rectocele confirmed by fluoroscopic
defecography
S.H Choi1, Sun Hwan Bae1
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University Medical Center, Department of Pediatrics, Seoul, Korea, Republic of

Objectives and Study: Fluoroscopic defecography (FD) is a dynamic radiologic test performed during
the voluntary evacuation of the rectum to assess anorectal function. Rectocele is very rare
complication of constipation in children. The aim of this study is to evaluate the clinical characteristics,
including colon transit time (CTT) test results, of rectocele patients confirmed by fluoroscopic
defecography in constipated children.
Methods: Twelve children who were diagnosed rectocele with FD at Konkuk university medical
center, between 2011 and 2016, were enrolled. Clinical data were collected from medical records,
retrospectively.
Results: Among the 12 children with rectocele in the FD test, the female to male ratio was 10:2.
Median age of diagnosis was 10 years (7-18). Median frequency of bowel movement was one per 2
days (1-15). The median onset age of constipation was 7 years (2-11) and median duration of
constipation was 5.4 years (0.7-18). Of 12 children who were diagnosed rectocele with FD, 2 children
had accompanying pelvic floor dyssynergia (PFD), and 2 children had accompanying recto-anal
intussusception. In terms of CTT test subtype, 11 of 12 children showed outlet obstruction type (92%),
1 of 12 showed slow transit type (8 %). Treatments were performed with Polyethylene glycol (PEG)
4000 (Forlax®) in all children. Initial median dose of PEG 4000 for maintenance was 0.43g/kg/d (0.260.61). The result of long-term therapy was good (9/12, 75%), fair (2/12, 16%), and one patient was lost
to follow-up. Two patients with Puborectalis muscle relax failure were treated with biofeedback and
medication, ending up successful result. No children required surgery.
Conclusion: Rectocele could be a complication of chronic constipation in children. It should be
realized that If CTT test shows outlet obstruction type, there is some probability of a rectocele on FD.
PEG 4000 is an effective therapy in constipated children with rectocele.
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Growth states in children with functional gastrointestinal disorders
Youjin Choi1, Sujin Jeong2
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Objectives and Study: Functional gastrointestinal disorders (FGIDs) have commonly known to
associate with overweight or obesity in pediatric population but the possibility of underweight or
underheight has aften been ignored. We aimed to investigate the growth status of pediatric patients
with FGIDs including functional abdominal pain (FAP), functional constipation (FC) and irritable bowel
syndrome (IBS).

Methods: In total, 1138 pediatric patients recruited from two tertiary pediatric gastroenterology clinics
in different regions diagnosed with FC (n=200), IBS (n=358), or FAP (n=580) based on Rome IV
criteria in years 2017-2018 were subjected to anthropometric measurements. We collect their height,
weight and bone body mass (BMI), calculated and analyzed the percentile using 2017 Korean
National Growth Charts for children and adolescents. Underweight and underheight were defined as
less than 5 percentile of weight for age and less than 3 percentile of height for age and sex,
respectively. BMI percentile over 85 and 95 was defined as overweight and obesity.
Results: Among children with FGIDs, the prevalence of underweight is 9.8%, and normal weight
70.1%, overweight 9.0%, and obesity 11.1 %, with no significant difference of gender and age.
Children with FAP was shown the highest prevalence of underweight among three FGIDs (FAP 12.1
vs. FC 9.0 and IBS 6.7 %, p=0.025). Overweight and obesity were significantly shown the highest
prevalence in children with IBS (27.6 vs. FAP 17.4 and FC 14.0 %, p< 0.001). Underheight was most
common in children with FC than them with FAP and IBS (6.8 vs. 4.4 and 2.2 %, p=0.067) and more
common in girls than boys (p=0.017) with no significant difference of age.
Conclusion: Children with FGIDs present not only obesity but various growth patterns that could be
associated with discomfort or pain from FGIDs, dietary habits or life style. Our results suggested a
necessity of following growth of children with FGIDs children.
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Postreflux swallow induced peristaltic wave (PSPW) and nocturnal baseline impedance (MNBI)
in children with different reflux phenotypes?
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Objectives and Study: Pediatric patients present different reflux phenotypes. Recent publications
postulated that in adults, there is a difference between postreflux swallow induced peristaltic wave
(PSPW) and nocturnal baseline impedance (MNBI) in patients with esophageal hypersensitivity
compared to patients with functional heartburn.
Objectives: To determine if differences exist between the patterns of PSPW and MNBI in children
with two different reflux phenotypes: reflux hypersensitivity and functional heartburn.
Methods: A retrospective study was conducted between January 2017 and November 2020 in
children ≥ 5 years, who had reported symptoms as heartburn, regurgitation, epigastric/upper
abdominal pain unresponsive to empiric PPI therapy for 8 weeks. All patients included had undergone
an upper endoscopy (UE) and a 24 hs pH/MII study off PPI therapy. Presence or not of erosions (Los
Angeles classification) and biopsy results were recorded. The total number of episodes of reflux (acid,
non-acid), percent time of acid exposure, postreflux swallow induced peristaltic wave (PSPW) and
nocturnal baseline impedance (MNBI) were evaluated. Patients were divided into two groups based on
endoscopy results: 1) erosive reflux disease (GERD) and 2) non erosive reflux disease (NERD). Using
the Rome IV criteria, children were diagnosed as having reﬂux hypersensitivity (RH) or functional
heartburn (FH). Mann Whitney test was used for statistical analysis.
Results: A total of 60 children (30 girls), median 11.15 ys (r 5-17 ys) were evaluated. Upper
endoscopy findings: 4 (6.66%) had eosinophilic esophagitis (Eeo), 19 (31.6%) had erosions, and 37
(61.6%) were normal. Histology showed: 6/60 EEo, 21 esophagitis and 33 were normal. Patients with
EEo were excluded from impedance monitoring. Based on the above findings, children were
diagnosed as having GERD 35.1% (19); NERD 3.7% (2); RH 11.1% (6) and FH 50% (27). The PSPW
and MNBI showed statistically significant lower values in patients with RH phenotype compared to
those with FH. (Table 1. )
Conclusions: This study provides further evidence that children with FH have no detectable
abnormalities by IIM and differ functionally from those with RH. The PSPW and MNBI are parameters
that could help understand better the behavior esophageal in these patients.

Reflux Hypersensitivity

Functional Heartburn

p

Total GER episodes

51.89 ± 21.25

32.2 ± 18.84

0.015

Acid GER

39.3 ± 19.54

26.16 ± 15.6

0.08

Non Acid GER

12.52 ± 6.09

16.29 ± 9.99

0.14

Proximal Extent

30.68 ± 20.40

18.04 ± 9.6

0.06

AET (%)

2.5 ± 1.6

3.3 ± 1.9

0.20

PSPW (%)

48.4 ± 20.84

64.6 ± 38.84

0.01

MNBI (Omhs)

1286 ± 514.68

2168 ± 449.03

0.001

[Table 1.]
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Impact of fundoplication on pH-MII tracings in pediatric patients with esophageal atresia
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Objectives and Study: Gastroesophageal reflux disease (GERD) is the most common long-term
complication in esophageal atresia (EA) patients. Fundoplication in EA is controversial but may be an
option in those with: maximum GER therapy failure, acute life-threatening event, failure to thrive,
persistent esophagitis and recurrent anastomotic stenosis.
Objectives: To compare GERD characteristics according pH-MII parameters in EA patients with and
without fundoplication.
Materials & Methods : Retrospective review of pH-MII tracings performed at a Gastroenterology
Unit between 2011 and 2020. Inclusion criteria: children under 18 ys with history of EA, with and
without fundoplication, with both pH-MII and endoscopy performed, histology of esophageal biopsies,
off-antireflux medications at the moment of examination. GER therapy failure was the indication for
surgery. Total number of reflux episodes (acid, non-acid), bolus and acid expousure time (AET) and
baseline values in distal channels (5-6) were evaluated. Group 1 (G1): patients with EA and
fundoplication. Group 2 (G2): patients with EA without fundoplication. T-test was performed to
compare results between G1 and G2.
Results: 15 tracings in EA patients were evaluated. 8/15 (53%) underwent fundoplication (G1),
median age 7.4 ys, 87.5% EA type C, 12.5% type A (long gap). Esophagitis was observed in 100%
post fundoplication: 2 macroscopic, 1 eosinophilic, 5 microscopic esophagitis. 7/15 (47%) were EA
without fundoplication (G2), median age 3.25 ys, 57% EA type C, 43% type A-B. Esophagitis was
observed in 85% in G2, all of them microscopic. No statistical differences were observed in pH-MII
parameters between both groups. Number of refluxes, AET and distal channels (ch-6) were
pathological in both groups. Nevertheless we observed more mucosal damage in G1. (Table 1. )
Conclusion: In this pediatric series of EA patients, pH-MII data show persistence of GERD even postfundoplication. This observation could be due to severe esophageal dismotility. Even asymptomatic
EA patients should undergo monitoring of GER with pH-MII and endoscopy.
G1

G2

p

All refluxes

89.62

78.57

ns

Acid reflux

29.88

39.43

ns

Non acid reflux

59.75

39.14

ns

Bolus clearance

18.5

20.6

ns

Acid Expousure Time

6.8

8.2

ns

Channel 5 (Ohms)

1046

1175

ns

Channel 6 (Ohms)

644

891

ns

[Table 1.]
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The efficacy of Gut-directed hypnotherapy compared to standard medical treatment in pediatric
patients with functional nausea: a multicenter, randomized clinical trial
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Objectives and Study: Gut-directed hypnotherapy (HT) is effective in pediatric irritable bowel
syndrome and functional abdominal pain. However, the potential effectiveness of HT is unknown for
functional nausea, as can be found in children with chronic idiopathic nausea (CIN) or functional
dyspepsia (FD). This prospective randomized controlled trial compared the effectiveness of HT
performed by qualified therapists with standard medical treatment (SMT) + supportive therapy
provided by pediatricians.
Methods: One hundred children with functional nausea and diagnosed with CIN or FD (8-18 years)
were randomly allocated (1:1) to HT or SMT, with a 3-months intervention period. Outcomes were
assessed at baseline, 6 weeks, after intervention period and at 6 months follow-up. Children scored
symptoms of nausea on a 7-day-diary. Primary outcome was treatment success, defined as at least
50% reduction of nausea at 6 months follow-up. Secondary outcomes included abdominal pain,
dyspeptic symptoms, health-related quality of life, anxiety and depression, somatization and adequate
relief (AR).
Results: Directly after the 3-months intervention period, treatment success was 45% in the HT group
versus 26% in the SMT group (p = .052). At 6 months follow-up, this was 57% versus 40% (p=.099).
Scores of dyspeptic symptoms, depression and somatization were significantly lower in favor of the HT
group at 6 months follow-up. Moreover, children and parents reported significantly more AR in the HTgroup versus the SMT-group at 6 months follow-up (children: 81% vs. 55%, p =.014 and parents: 79%
vs. 53%, p =.016).
Conclusion: HT was more effective than SMT in reducing symptoms of chronic nausea in children
diagnosed with CIN or FD. Therefore, HT should be offered to children with functional nausea as a
possible treatment option.
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retrospective study
Valeria Dipasquale1, Raffaele Falsaperla2, Annarita Bongiovanni2, Martino Ruggieri3, Claudio
Romano4
1University

of Messina, Unit of Pediatric Gastroenterology and Cystic Fibrosis Unit, Department of
Human Pathology in Adulthood and Childhood ‘‘G. Barresi', Messina, Italy
2Vittorio Emanuele University Hospital, University of Catania, General Pediatrics and Pediatric Acute
and Emergency Unit, Catania, Italy
3University of Catania, Unit of Rare Diseases of the Nervous System in Childhood, Section of
Pediatrics and Child Neuropsychiatry, Department of Clinical and Experimental Medicine, Catania,
Italy
4University of Messina, Unit of Pediatric Gastroenterology and Cystic Fibrosis Unit, Department of
Human Pathology in Adulthood and Childhood 'G. Barresi', Messina, Italy
Objectives and Study: Pediatric-onset cyclic vomiting syndrome (CVS) is a little-known clinical
condition, frequently diagnosed with delay. The aims of this study were to describe clinical
characteristics, management and natural history in a cohort of children with CVS and to examine
possible predictive factors of the disease outcome.
Methods: In this retrospective study, all paediatric patients who were diagnosed with CVS during the
period 2010-2018 in two tertiary referral centres were included. All children with CVS were diagnosed
by a paediatric gastroenterologist and/or a paediatric neurologist according to the Rome IV criteria.
Collected data included demographics, past medical history, family history of migraine, clinical
presentation, trigger events, interventions and outcomes. The association between different clinical
variables and outcomes (persistence or resolution of vomiting over the years, and progression to
headache) was investigated.
Results: Fifty-seven paediatric patients were included. The male/female ratio was 1.3:1. The mean
age at onset of symptoms was 6.5 years, and mean age at diagnosis was 8.2 years (range: 8 months18.4 years). At the time of diagnosis, 36 (63%) children had at least one episode every month, 11
(19%) children had one episode every 2 months, 6 (10%) had one episode every 3 months, and in 4
children (8%) the interval between episodes was greater than 3 months. One or more prodromes were
reported by 43 patients (75%), mostly represented by headache. Family history of migraine was
reported for 27 (47%) children. Ondansetron was administered as abortive therapy in 13 patients.
During the emetic phase, all patients received fluid replacement, in association with ondansetron
(n=39), and/or proton pump inhibitors (PPIs) (n=5) in the local hospitals according to available medical
records. Forty-seven (82%) children were started on prophylactic treatment, such as flunarizine
(n=25), cyproheptadine (n=19), topiramate (n=2) and/or PPIs (n=4). Median follow-up period was 25
months ± 15 (range: 6 months-6 years). Overall, 32 (56%) children had resolution of vomiting, while 25
(44%) continued to vomit. There were no differences in gender, age at onset of symptoms, duration of
follow-up, medication usage, family history or trigger factors between children who underwent
resolution of symptoms and those who did not. Fifteen (26%) children complained of migraine (11 of
those who continued to vomit, and 4 of those in whom vomiting had resolved). More than a half of
them had had headache as prodromal symptom. There were no differences in gender, age at onset of
symptoms, duration of follow-up, severity, medication usage, family history of migraine or triggers
between children who suffered from headache or not at follow-up. Four children only of those who
continued to vomit were affected by recurrent abdominal pain at follow-up. Four types of disease
outcome were recognized (Figure 1).
Conclusion: Even if usually stereotypic in each child, CVS has high inter-individual variability in terms
of clinical presentation, natural history and outcome. Most children with CVS recover at long-term
follow-up, but many may develop further somatic symptoms. In this study, no clinical variable at onset
clearly predicted the evolution of the syndrome towards one or the other outcome.
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[Figure 1. Clinical outcomes in the follow-up]
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Clinical improvement in children with chronic abdominal pain secondary to small intestinal
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Objectives and Study: Small intestinal bacterial overgrowth is a common cause of non-specific
gastrointestinal symptoms in children, such as chronic abdominal pain, abdominal distention,
diarrhoea, and flatulence, amongst others .The prevalence of SIBO in children has been explored in a
wide spectrum of clinical contexts, including children living in impoverished conditions, individuals with
chronic abdominal pain (CAP), as well as those who suffer from irritable bowel syndrome (IBS),
stunting, and obesity, amongst other diseases, even so the literature on the matter is limited. The
objective of this study is to observe the improvement of symptoms in patients with chronic abdominal
pain secondary to bacterial overgrowth treated with antibiotics.
Methods: We performed a descriptive, cross-sectional, observational, retrospective study. Clinical
records of the motility and gastrointestinal physiology department of a Tertiary referral hospital in
Mexico City were analysed. Patients between 4 and 17 years old who had a positive result in an
expired hydrogen test, who presented gastrointestinal symptoms suggestive of SIBO with chronic
abdominal pain were included. Follow-up was performed 6 to 8 weeks after treatment. Descriptive
statistics were performed obtaining frequencies, mean and standard deviation and inferential statistics
with the use of chi2 for qualitative variables and t student for quantitative variables, corroborating
statistical significance
Results: We obtained a sample of 147 patients, with a female predominance of 59.9%, with a mean
age of 9.25± 3.725 (P= 0.001). In relation to the symptoms of chronic abdominal pain ,74.8% had
abdominal bloating, 30% constipation, 30.6% nausea 18.4% diarrhoea. We found that 81% of patients
with chronic abdominal pain presented improvement of symptoms, 57.1% treated with rifaximin and
43% with secnidazole. There was an improvement in the symptoms treated with rifaximin, 78% had a
relief of abdominal pain, 64% nausea, 82% constipation and 84% diarrhoea and 80% had a relief of
abdominal pain, 84% nausea (P=0.831), 82% (P= 0.141) constipation and 64% (P= 0.483) diarrhoea
on the patients treated with secnidazole (P=0.980). (Table 1)
Conclusion: Emphasis should be placed on the search for bacterial overgrowth in middle childhood
with abdominal pain. A considerable improvement in chronic abdominal pain is observed after the use
of antibiotics in children with a positive result in an expired hydrogen test. The disappearance of
diarrhoea is noted in patients treated with rifaximin and an improvement of nausea in patients who
received secnidazole. The sample must be expanded to be certain of the results.

Rifaximin

Secnidazole

P

Sex Female Male

60% (51) 39.3% (33)

58.7% (37) 41.3% (26)

0.866

Age

9.1 ± 357

9.47± 3.88

0.001

Asintomatic Yes No

79.8% (67) 20.2% (17)

84.1% (53) 15.9%(10)

0.527

Relief of abdominal pain
Yes No

78.6% (48) 21.3%(13)

78.6% (48) 21.3%(13)

0.831

Relief of Nausea Yes No 64% (13) 35% (7)

84.2% (16) 15.8%(3)

0.141

Relief of constipation Yes
82.8% (24) 17.2%(5)
No

82.3%(14) 17.7%(3)

0.483
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Relief of diarrhoea Yes
No

84.6%(11) 15.3%(2)

69.2%(9) 30.8%(4)

0.986

[Table 1. Clinical characteristics of patients treated with Rifaxmin and Secnidazole]
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Oropharyngeal dysphagia outcome after surgical resection of posterior fossa tumor in children
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Objectives and Study: Swallowing impairment has been reported as a possible symptom and/or
sequela following surgical removal of posterior fossa tumor (PFT). Few studies have investigated
oropharyngeal dysphagia (OPD) after surgery of PFT. This study aimed to document the presence,
severity and characteristics of dysphagia in paediatric patients (< 18 years old) after post-surgical
resection of PFT.
Methods: A retrospective study was perfomed. All medical records of 34 patients with two types of
malignant PFT: medulloblastoma (MBL) or ependymoma (EPN) diagnosis under 18 years of age, who
underwent surgery from August 2014 to November 2018 were reviewed. We gathered details about
sex, age at diagnosis, presence and treatment of hydrocephalus, extent of resection. The dysphagia
evaluation was done by clinical and videofluoroscopic swallowing study (VFS). To evaluate OPD
severity, we used the Waxman score ( that classifies disphagia as normal, mild, moderate or severe).
Diet recommendations were determined based on the parameters to prevent aspiration pneumonia
and provide adequate nutritional support (normal diet, modified diet, and only tube feeding by via
nasogastric or gastrostomy).
Results: In total, 34 patients with MBL (n=17, 50%) or EPN (n=17, 50%) undergoing surgical
resection. 24 (70.5%) were referred for swallow evaluation (58.3% males; median age at diagnosis:
4.2 years (IQR: 0.25-17)). The median time the surgical resection and the evaluation was one month.
Fifteen patients with oropharyngeal dysphagia were diagnosed (62.5%). 8/15 patients were referred
for VFS for swallowing evaluation. Seven of them were altered, 1 in efficacy and 6 in security and
efficacy. The children, who presented OPD after surgery, were MBL (53.3%) and EPN (46.7%),
subtotal resection (71.4%). 80% of patients who presented dysphagia had been intracranial
hypertension at the onset. When comparing the presence of intracraneal hypertension and risk of
OPD, no significant relationship was found. The severity of OPD was: mild dysphagia (n=3, 12.5%),
moderate dysphagia (n= 6, 25%) and severe dysphagia (n= 6, 25%). Our diet recommendation were:
modified diet (N=9, 37.5%) and tube feeding (n= 6, 25%). Eleven patients were reassessed, the
median duration between the surgery and that evaluation was six months. 9 patients (81.8%) persisted
with oropharyngeal dysphagia (normal swallowing=2). Therefore, we observed dysphagia
improvement in 5 patients (45.5%), worsening of dysphagia in 3 patients (27.3%) and clinical stability
in 3 patients (27.3%). Thus, our diet recommendation were: modified diet (n=4, 36.4%) and tube
feeding (n= 2, 18.2%). During the follow-up period, eight patients died, 5 of them were also diagnosed
of dysphagia and they required tube feeding.
Conclusion: The study shows that the prevalence of early presentation of dysphagia post-surgery
was relatively high, affecting more than half of the patients evaluated. Almost all patients assessed
present moderate and severe dysphagia, and two in five cases need tube feeding. A non-negligible
percentage of patients with hydrocephalus in the onset could present swallowing disorders. Dysphagia
is a dynamic disease that can persist in long-term in this kind of patients. Therefore, close monitoring
would be advisable.

Contact e-mail address: sarafeortega@gmail.com

Volume 72, Supplement 1, May 2021

574

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-eP-257
Prospective evaluation of Trans Anal Irrigation (TAI) for management of Neurogenic bowel
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Objectives and Study: Validated questionnaires to assess Paediatric Neurogenic Bowel dysfunction
were developed to be used as clinical tools. These questionnaires are scored to assess bowel
frequency, bowel continence, independence with bowel management and impact on quality of life. The
NBD score is a 15-question symptom score where symptoms are weighted based on impact on quality
of life. Minimum score is 0 and maximum is 41. A score under 8 is considered to have no NBD
dysfunction and higher scores correlate with more severe NBD. The aim for this study was to
prospectively evaluate the efficacy of TAI using the validated neurogenic bowel dysfunction scoring
system in paediatric population with NBD who were treatment naïve to catheter-based TAI using
Peristeen® device (Coloplast).
Methods: Prospective recruitment of patients with NBD who were unsatisfied with current bowel
regimen or had no bowel regimen in place, were assessed using the Neurogenic Bowel Dysfunction
score (NBDS) before initiating treatment (Time 0) with TAI device Peristeen®. The NBDS was then
reassessed again within the first 6 month (Time 1) of initiating TAI treatment and again between 6 and
12 months (Time 2) after initiation of TAI. All patients received standardized training and instruction on
usage of TAI Peristeen® based on manufacture instructions and volume of irrigation was determined
based on weight, average volumes being between 10-20 ml/kg.
Results: 73 patients with NBD were enrolled and prospectively followed. Mean age was 8.2 years
(range 2-21 years). Our patients were using the Peristeen® device due to spina bifida, anorectal
malformation, or chronic constipation. NBD survey was filled out prior to initiation of Peristeen® device
followed by subsequently with each visit. We split our patients into two groups, initial score with up to 6
months follow up or initial score with greater than or equal to six months follow up. There were
significant differences of NBD scores from baseline to up to 6-month follow up, Z (31) = -4.67 (p<
.001). More specifically, median NBD score at 0 months was 23 (20-29) versus up to 6 months 10 (5 16). Similarly, there were significant differences from baseline to greater than or equal to 6 months
follow up, Z (42) = -5.63 (p< .001). In the greater than or equal to 6 months group, median NBD scores
were higher at baseline than at follow-up time 20.50 (16-27) versus 7 (4 - 11), respectively.
Conclusion: Significant improvement in NBD scores occurred in our paediatric patients with
neurogenic bowel dysfunction when initiated on transanal irrigation with Peristeen® device. This
improved score response was sustained in this prospective study into the first year of usage with the
device.
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The effectiveness of colonic transit studies in the optimisation of the management of chronic
constipation
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Objectives and Study: Chronic constipation has been shown to lead to poor school performance and
consequently deficiencies in education, as well as poor health-related quality of life. In children who
suffer from chronic constipation, colonic transit studies (CTS) are ordered by specialist services to
provide information that aids clinical management decisions. The aim of this audit project was to
evaluate the impact of CTS outcomes on clinical management decisions involving patients with
chronic constipation. It also looked at the radiology reports of included transit studies, specifically at
whether they included the number and location of radio opaque markers. The NICE guideline
'Constipation in children and young people: diagnosis and management' and The Royal College of
Radiologists audit template 'Complete reporting of colonic transit marker studies' were used to
determine best practice.
Methods: A retrospective audit looking at the list of patients with chronic constipation who underwent
CTS at a large UK tertiary paediatric hospital. Working backwards from November 2019, the first 100
patients who met inclusion criteria were selected. Included patients had to best knowledge conducted
CTS in full and also had a clinic letter following completion of the study. Management outcomes were
grouped into 4 categories: decrease, no change to management, an increase of oral laxatives or an
increase using management stronger than oral laxatives e.g. rectal medications or surgical
interventions.
Results: The majority of included transit studies were requested by either paediatric surgery (n=71) or
gastroenterology (n=20). Only 60% of CTS reports included both the number and location of markers
and 13% included neither. There was a mean of 8 days from transit study to radiology report
completion. The mean transit time was 72 hours, with a range of 0-144 hours. Management outcomes
were varied for both normal and slow transit. Twice as many patients with slow transit were managed
with therapies stronger than oral laxatives. Patients with normal transit time were over twice as likely to
have no change to their management. A transit time of >100 hours resulted in almost 80% of patients
being managed with treatment stronger than oral laxatives.
Conclusion: There appears to be a trend towards escalating management with intensive combination
treatment regimes in patients whose CTS suggested slow transit and especially in patients with transit
times greater than 100 hours. The range of the management choices used in patients with normal
transit do however illustrate that clinicians are making clinical decisions based upon the wider clinical
picture of the patient, which fits with NICE guidance. This audit does illustrate that CTS radiology
reports can be adapted to ensure each report contains the number and location of markers. This audit
recommends that all CTS radiology reports should include the number and location of radio opaque
markers. Additionally, the location of markers should be reported into 3 regions (right colon, left colon
and rectosigmoid colon) as suggested. A proforma has been distributed within the radiology
department detailing results and recommendations. A re-audit to assess the application of these
recommendations is currently underway.
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ACTG2 variants in chronic intestinal pseudo-obstruction with megacystis
Jong Woo Hahn1, Soo Young Moon1, Min Soo Kim1, Min Hyung Woo1, Min Ji Sohn1, Hyun-Young
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Objectives and Study: Chronic intestinal pseudo-obstruction (CIPO) is a clinically heterogeneous
syndrome characterized by compromised peristalsis and intestinal obstruction. Variants of actin
gamma 2 (ACTG2), a protein crucial for correct enteric muscle contraction, have been found in CIPO
patients. The aim of this study was to examine the clinical features and ACTG2 variants in Korean
patients with CIPO.
Methods: From January 1995 to August 2020, twelve patients diagnosed with CIPO were included
and genetic analysis testing of ACTG2 was performed.
Results: Heterozygous ACTG2 missense variants were found in six patients (50%). The p.Arg257Cys
variant was found in three patients, and p.Arg63Gln and p.Arg178His variants were found in one
patient each. A novel variant, p.Ile193Phe, was found in one patient. Three patients were diagnosed at
birth, two at the age of 1 year, and one at 3 years of age. Abnormal prenatal genitourinary
ultrasonographic findings were found in all six patients; microcolon was found in four patients (66.7%),
and megacystis in all six patients. The pathology showed abnormal ganglion cells as well as
myopathic findings. All patients are dependent on total parenteral nutrition and are alive.
Conclusion: ACTG2 variants are commonly found in Korean patients with CIPO. In CIPO patients
with megacystis and abnormal prenatal ultrasonography, genetic testing of ACTG2 should be
considered. Molecular diagnosis of CIPO is important because it is difficult to differentiate myopathy
from neuropathy by pathological findings.

Contact e-mail address: seoguang@naver.com

Volume 72, Supplement 1, May 2021

577

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-eP-261
Is there a correlation between symptoms suggestive for gastroparesis and results of gastric
emptying breath test in children?
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Vandenplas1
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Objectives and study: Gastroparesis Cardinal Symptom Index (GCSI) is the most frequently used
validated patient-reported symptom score to assess gastroparesis severity in adults but this score
does not always correlates well with the results of gastric emptying (GE) rate. One paediatric study
trialed a modified version from the adult GCSI but no association was found between this score and
degree of GE emptying delay. We performed a prospective cohort study in children with
gastrointestinal symptoms (GI) suggestive for gastroparesis to study the relation between a nonvalidated patient-reported symptom score and GE, measured by 13C-octanoic acid breath test (13COBT).
Methods: Prior to the 13C-OBT, a symptom questionnaire, rating abdominal pain and discomfort,
bloating, burping, early satiety, epigastric and retrosternal pyrosis, nausea, postprandial fullness and
vomiting from 0-3 and assessing the presence of weight loss. GE of a standardized pancake test meal
was measured with 13C-OBT. Gastric half emptying time (GE-t1/2) was calculated and defined as
normal or delayed according to previously established reference values. Statistical analyses were
done using R version 3.1.2. Differences in proportions were analyzed using a chi square or fisher
exact test; odds ratio's (OR) were calculated to determine the association between symptoms and
delayed GE. Differences between continuous variables were calculated using a Mann Whitney U or ttest . A p-value of < 0.05 was considered statistically significant.
Results: A total of 55 patients (35 girls, median (Q1;Q3) age 11.0 (9;13) years) underwent a 13C-OBT,
of which 6 patients with delayed GE had follow up testing under prokinetics. The median (Q1;Q3)
duration of complaints was 6 (3;12) months, with 44 (81.5%) having more complaints for more than 3
months. Mean (SD) GE-t1/2 was 191 (33.2) min, with no significant sex difference (p=0.926); 19
(34.5%) had delayed GE, with no significant sex difference (p=0.140). Presenting symptoms were
abdominal discomfort (n=34, 61.8%) and pain (n=41, 74.5%), bloating (n=34, n=61.8%), burping
(n=30, 54.5%), early satiety (n=40, 72.7%), epigastric (n=29, 52.7%) and retrosternal pyrosis (n=20,
36.4%), nausea (n=41, 74.5%), postprandial fullness (n=47, 85.5%), vomiting (n=23, 41.8%) and
weight loss (n=22, 40.0%). The median (Q1;Q3) number of symptoms was 6 (5;9), with only two
patients having only 1 presenting symptom. Median GE-t1/2 was significantly higher in patients with vs
without weight loss (202 vs 180 min, p=0.040) and significantly more children with weight loss had a
delayed gastric emptying (OR 4.5, 95% CI 1.4-14.6; p=0.012). No statistically significant associations
were found with any of the other symptoms. In 5/6 patients with a follow up 13C-OBT, the test
normalized after treatment with prokinetics. Weight increased after treatment for 3/5 patients with
normalized GE. No correlation could be found in change in symptoms for patients with a normalized
GE on follow up.
Conclusions: We did not find any correlation between GI symptoms suggestive for gastroparesis and
GE as assessed by 13C-OBT except for the presence of weight loss. There was no correlation
between normalization of GE after treatment and any of the symptoms, although follow-up was
available for only six children.
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Objectives and Study: Children with functional constipation (FC), often complicated with pelvic floor
dysfunction (PFD), have a poor quality of life (QOL) despite standardized care. Diaphragmatic
breathing (DB) and pelvic biofeedback is utilized by occupational therapists (OT) to treat FC/PFD by
teaching children appropriate muscle recruitment for effective bowel evacuation. Access to healthcare,
like OT, is restricted due to COVID-19 shelter-in-place (SIP) restrictions. Virtual reality (VR) can
provide a fun, immersive environment for medical therapy administration in a remote setting, like the
home. We have created the first VR-based DB intervention with a feedback component for FC/PFD
children and shown this innovative technology is feasible to implement in a pediatric gastroenterology
(GI) outpatient clinic in our pilot study. In our randomized control trial (RCT) adapted to the SIP
constraints, we aim to: 1) Assess the feasibility and efficacy of a VR-based DB intervention at home on
FC/PFD resolution and 2) Evaluate if this VR-based DB intervention at home can improve the
symptom severity (SS) and QOL for FC/PFD.
Methods: A multidisciplinary team created the VR-based DB intervention with three modes: a pacer
mode to slow the patient's respiratory rate, a tutorial mode to teach the child how to perform DB with a
monkey host, and a game mode in which the patient practices DB via a volleyball game. The built-in
microphone in the VR headset detects the patient's breath, defining the volleyball's trajectory; the
patient is rewarded by hitting targets if they properly practice DB.
We adapted this IRB-approved RCT to COVID-19 SIP restrictions. Children (7-21 years old) who fulfill
Rome IV criteria for FC/PFD are recruited from Stanford pediatric GI clinic. Participants are
randomized into the intervention or the control cohort (Table 1). The intervention cohort is sent home
with their own VR headset and encouraged to practice the VR-based DB intervention at home daily;
the control cohort receives a paper handout on DB and instructed to practice DB daily. There are 4
study visits: 1 required in-person clinic visit at Week 0, 2 telemedicine visits at Week 2 and 4 and one
final encounter at Week 8, which can be a telehealth or clinic visit. Both cohorts will receive DB
training from a medical provider at Week 0 and routine care/surveys on QOL and symptom severity
(SS) at all encounters (Table 1). The intervention cohort will return the VR equipment at Week 8.
Results: We have created the first VR-based DB intervention with a feedback component. We
showed that the VR technology is feasible to implement in a pediatric GI outpatient clinic in our pilot
study with excellent feedback/acceptability from patients. We have adapted our RCT to the COVID-19
SIP restrictions; this RCT is in the recruitment/data collection phase.
Conclusion: Our RCT is the first study in pediatric GI to evaluate the feasibility/efficacy of a VR-based
intervention administered in a remote setting. Assessing the preliminary feasibility/efficacy of a VRbased DB intervention in a remote setting can provide crucial data in the utility of VR in augmenting
education/medical treatments at home and addressing the escalating crisis in healthcare access
disparities exacerbated by this pandemic.
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INTERVENTION

CONTROL

Clinic Visit (Week 0)

VR training session DB provider
session Routine care/surveys
Sent home with VR

DB provider session Routine
care/surveys Sent home with
paper Handout on DB

Telehealth Visit (Week 2 and 4)

Supervised VR DB session
Routine care/surveys

Supervised DB session Routine
care/surveys

Clinic/Telehealth Visit (Week 8)

Return VR Routine care/surveys

Routine care/surveys

[Table 1. Interventions among the two cohorts in the VR-based DB intervention RCT.]
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Reflux oesophagitis and Helicobacter pylori infection in symptomatic children
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Introduction: The relationship between Helicobacter Pylori (H pylori) infection and reflux oesophagitis
(RE) remains a matter of controversy, particularly in children. The prevalence of H pylori infection in
children has been steadily declining over the last decade, meanwhile the incidence of
gastroesophageal reflux disease has increased.
The aim of this study was to assess the changes in the relationship between H pylori infection and RE
among gastroscopied symptomatic children, in our unit.
Patients and methods: We performed a retrospective and observational prospective study of
symptomatic children, mostly with uninvestigated dyspepsia suggestive for an organic disease, who
were admitted for esophagogastroduodenoscopy (EGD) in our unit. Two study lots were compared,
the first one comprised between 2001-2010 (1142 children, age range 1-18 years, 710 girls) and the
second between 2015-2019 (951 children, age range 1-18 years, 570 girls). Socioeconomic status,
anthropometric, medical and clinical data were analysed. The diagnosis of gastritis was based on the
updated Sydney system.
Active H pylori infection was documented by at least two standard invasive different tests (mostly by
rapid urease test and histological examination and in some cases, by culture and polymerase chain
reaction). The RE was graded according to Hetzel-Dent classification for children, where the grade 2
was considered as erosive oesophagitis. Chi squared test was used for statistical analysis.
Results: Unexpectedly the active H pylori infection was documented in a higher proportion in the
second studied group (628 of 961 children; respectively 65,34%) compared to the first study group
(606 of 1142 children; respectively 53,06%). On the contrary, the global prevalence of the RE was
higher in the first studied lot (635 of 1142 children; respectively 55,60%) compared to the second one
(445 of 961 children; respectively 46,30%) and the prevalence of the erosive reflux oesophagitis was
higher in the first studied group (412 of 635 cases, respectively 64,88% versus the second one 260 of
445 cases, respectively 58,42%)
The prevalence of RE in relation to the presence of documented H pylori infection was higher in
infected children, in both studied groups (73,54% in the first group versus 70,11 % in the second one)
compared to uninfected children, also without a significant statistical difference (26,46% in the first
group versus 29,89% in the second one, p=0,1).
Conclusion: The global H pylori prevalence rate (58,67%) revealed by our study suggests that this
infection remains a significant public health problem in our country, the more surprisingly this was
higher in the second studied group (65,34% versus 53,06%).
Unlike other studies our research showed that H pylori infection was positively associated with RE in
both studied groups, without a significant statistical difference (73,54% versus 70,11%, p=0,07).
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Assessment of factors predictive of abnormal gastric emptying in a large cohort of children
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Objectives and Study: Slow gastric emptying is a recognised cause of paediatric gastroesophageal
reflux which is often diagnosed with a gastric emptying scan. With a view to better understand the role
of this test in the paediatric population, we set out to assess demographics and factors predictive of
abnormal gastric emptying in a large cohort of children at Southampton Children´s Hospital.
Methods: 99mTc-DTPA is a non-absorbable compound used for assessing gastric emptying time. This
was administered orally or via a nasogastric/gastrostomy tube mixed with their milk/feed. The
radioactivity exposure is reduced in paediatrics compared to adults in conjunction with the
Administration of Radioactive Substances Advisory Committee (ARSAC) recommendations with the
minimum dose in children being 10MBq. Children aged 0-18 years who had the Gastric Emptying
Scan between 2009 and 2018 at Southampton Children´s Hospital were included in the study.
Patient´s demographics, underlying diagnosis, and symptoms at the time of the scan were recorded.
Results: A large cohort of 285 children who had gastric emptying scans were identified and recruited
in this study. 182/285 (63.9%) children were reported to have an abnormal gastric emptying scan. The
mean gastric emptying time was 62.84 minutes (SD=65.83).The mean age was 6.3 years (SD=5.5)
with 55.4% males. Patients had a mean height of z =-1.14 (SD=2.1) and weight of z=-1.02 (SD=1.82).
At the time of the scan, 90.8% (n=258) had symptoms of vomiting and acid reflux, 26.6% had
constipation, 21.7% abdominal pain and 3.9% had diarrhoea. History of nausea was reported by ´older
children´ accounting for 11% of the subjects recruited in the study.
With regards to underlying diagnoses, 41.2% had an underlying neurological diagnosis, 29.9% had
developmental delay and 21.6% had an underlying genetic condition. 22.7% had allergies with the top
3 identified allergies being milk (96.9%), soya (34.4%) and wheat/gluten (21.9%). 15.5% were born
premature and 3 patients were diabetic.
38.5% had some form of surgery by the time they had the scan. Of the type of surgeries, 23.9% had a
gastrostomy and 6.4% had cardiac surgery. 42.6% had a pH study and 55.2% had a gastroscopy. Of
the total patients having a gastroscopy, about 1/4th (27.5%) had oesophagitis.
Univariate regression analysis shows having an underlying genetic diagnosis to be predictive of slow
gastric emptying whereas multivariate regression analysis shows allergies especially milk and the
presence of diarrhoea to be predictive of slow gastric emptying.
Conclusion: This study reports use of gastric emptying scan in one of the largest reported cohorts in
paediatrics. Chronic reflux in a child with an underlying genetic diagnosis should alert the clinician
about the possibility of delayed gastric emptying. This is the first large scale study to show a link
between delayed gastric emptying and milk allergy.
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Maryam Hussein1, Esme Poole1, Vinod Kolimarala1, Mich Lajeunesse2, Efrem Eren3, Francis
Sundram4, Nadeem Ahmad Afzal1
1Southampton

Children's Hospital, Department of Paediatrics, Southampton, United Kingdom
Children's Hospital, Department of Paediatric Allergy and Immunology, Southampton,
United Kingdom
3University Hospital Southampton, Department of Allergy and Immunology, Southampton, United
Kingdom
4University Hospital Southampton, Department of Nuclear Medicine, Southampton, United Kingdom
2Southampton

Objectives and Study: To assess clinical outcomes of children with abnormal gastric emptying scan
after 2 years at Southampton Children's Hospital.
Methods: Children aged 0-18 years with gastrointestinal symptoms (90.8% vomiting/reflux, 26.6%
constipation, 11% nausea, 21.7% abdominal pain and 3.9% diarrhoea) who had gastric emptying scan
between 2009 and 2018 at Southampton Children´s Hospital were identified. Those with reported
abnormal gastric emptying scans were included in the study. Patient´s demographics, underlying
diagnosis, symptoms, growth data and medications taken at the time of the scan were recorded.
Clinical symptoms, medications and growth data were re-checked at 2 years follow up.
Results: A total number of 285 children underwent gastric emptying scans of which 182/285 (63.9%)
children were reported to have an abnormal gastric emptying and were recruited to the study. The
mean gastric emptying time was 82.9 minutes (SD=75.3).
In this cohort of patients with abnormal gastric emptying scan, 90.6% (n=258) had symptoms of
vomiting and acid reflux, 31.3% constipation, 22.5% abdominal pain, 10.6% nausea and 4.5% had
diarrhoea at presentation. A review of treatment charts shows 65.9% to be on anti-reflux therapies. Of
the total number, 54.9% were treated with proton pump inhibitors, 14.5% with ranitidine, 8.7% with
Gaviscon, 35.8% with domperidone and 3.5% with erythromycin. 38.2% of the patients were on
concomitant laxatives.
Patients were followed up for a median of 22 months (IQR 14-25 months). At the final follow up
appointment although there was increase in height, the change was insignificant (z=-1.19 to z=-1.09).
A similar non-significant increase was seen in weight (z= -1.02 to z=-0.85).
However, a significant reduction in symptoms of vomiting/gastroesophageal reflux (p=0.000), nausea
(p= 0.02) and abdominal pain (p=0.013) was seen with no significant change in symptoms of
diarrhoea (p=ns). Parallel to the significant clinical improvement there was a significant reduction in
prescription of medications which included domperidone (p=0.001), proton pump inhibitors (p=0.002)
and Gaviscon (p=0.001) but not ranitidine, erythromycin or laxatives (p=ns).
Using improvement in reflux symptoms as proxy for improved gastric emptying; multivariate regression
analysis of symptoms shows gastric emptying to improve with the presence of underlying allergies
(p=0.026). Additional diagnoses such as developmental delay, underlying neurological diagnosis,
presence of a genetic condition, presence of oesophagitis at endoscopy and history of previous
surgery failed to reach significance (p=ns).
Conclusion: This is the first longitudinal study looking at clinical outcome in a large cohort of children
with delayed gastric emptying. Although symptoms of vomiting/reflux did not improve in children with
genetic and neurologic conditions or those who had previous surgery, the outcome remains good in
children with underlying allergies. The paediatrician's clinical decision in reducing prescriptions of
reflux medications based on improvement in symptoms at 2 years reflects good practice.
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Objectives and study: The goals for treatment of cyclic vomiting syndrome (CVS) are prolongation of
intermittent attack period, termination or shortening of attack duration, and reduction of attack
symptoms. The effectiveness of multiple drugs has been reported for prolongation of intermittent
attack period, but there are few reports of treatments that can reduce symptoms or terminate each
attack. Atropine sulfate (AS) has a selective blocking effect on cholinergic post-node fibers, reduces
gastrointestinal tract tone, and suppresses movement and secretion. In addition, it suppresses gastric
peristalsis and pyloric spasms associated with gastrointestinal mucosal disorders. The effectiveness of
atropine sulfate against CVS attacks was examined.
Methods: 10 CVS patients (aged 2 to 32 years) undergoing medical care at our department were
treated with administration of AS (15 µg / kg / dose 500 µg / dose for adults) intravenously, orally or
enterally at the time of attack. AS was administered from the beginning of each attack until the second
day and allowed up to three times a day at intervals of 6 hours or more. The effectiveness was
evaluated by a questionnaire to the patients or parents.
Results: Intravenous administration was effective in 8 of 9 cases. In those 8 cases, reduction of
nausea and abdominal pain and reduction of excessive saliva were observed at the end of
intravenous injection. Oral and enteral administration were also effective in 8 out of 9 cases. In these 5
cases, nausea, vomiting, abdominal pain, and excessive saliva decreased. In 5 cases, the attack
period was shortened or progression of attaks were sometimes avoided. In one case where AS was
ineffective either intravenously or orally, AS administration enhanced abdominal pain. In that case,
VPA was administered because he had a partial seizure later. Side effects were observed in 1 case of
flushing of the face, 1 case of excessive thirst, one case of loose stool, and 6 cases of sleepiness, but
no tachycardia was observed. In many cases, sleepiness was rather favorably perceived as “relaxing”.
In all the effective cases, the effect duration was 5 to 6 hours or less.
Conclusion: Gastrointestinal symptoms in CVS are mainly salivary and gastric juice secretion,
increased gastric peristalsis, and spastic abdominal pain, with a background of hyperexcitation of
cholinergic nerves.AS was clearly effective in suppressing these events in a short time. Administration
of AS in the early phase of CVS attacks was thought to be useful in reducing symptoms and avoiding
the progression of attacks.
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A 26-month-old girl visited our clinic with recurrent severe nausea and vomiting episodes for about 6
months. Each of the episode usually took 3 to 7 days of duration and the initial 2 to 3 days showed
very severe and intensive nausea and vomiting.It was repeated with a relatively regular cycle of 1month-interval and the symptom attack was separated by timesof comparative wellness. She had
been treated with intravenous hydration and anti-emetics at everyepisode under the diagnosis of acute
gastroenteritis before visiting our clinic. The diagnostic work-ups to rule out any organic diseases were
processedincluding esophagogastroduodenoscopy (EGD), upper gastrointestinal series (UGIS),
abdominal CT scan, brain MRI, blood analysis, urine analysis, and stool examination. We checked for
the possibility of metabolic disease through blood and urine analysis and also checked for possibility of
porphyria. The all investigations showed negative results and we started the treatment under the
impression of cyclic vomiting syndrome(CVS).With rescuing treatment with IV hydration of normal
saline and 10% dextrose with lorazepam or diphenhydramine, we tried to find any effective preventive
agent for the patient. We tried amitriptyline, propranolol, cyrpoheptadine, erythromycin, riboflavin, and
topiramate. None of the medication was effective in alleviating or preventing her recurrent nausea and
vomiting, and she had to be hospitalized about one to two times per month. Because of poor
intravenous line assessment, she had to be instituted central line assess, i.e. chemoport. Finally we
decided to start valproic acid at an initial dose of 10mg/kg/day in two divided doses, and slowly
increased up to 25mg/kg/day. About three months later, with the valproic acid level in blood
maintaining the therapeutic range, her symptoms did not recur again. We have followed up her in
outpatient clinic at interval of a month, and she was free of symptom for more than one year, and her
central line was removed. She is now on valproic acid at a dose of 15mg/kg/day, and she does not
show any adverse result on regular blood and urine test with good growth velocity.
We report a refractory pediatric CVS case which was successfully treated with valproate as a
prophylactic management.
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Objectives and Study: Esophageal achalasia is a rare motility disorder in children. Subtyping
achalasia by high-resolution manometry (HRM) has been reported to influence response to therapy in
adults. The aim of our study was to assess if the achalasia subtype could influence outcome of
treatment in children.
Methods: All patients aged > 1 and < 18 years, diagnosed for achalasia with HRM, from 2006 to
2016, in three French tertiary centers were included. Each manometric tracing was centrally reviewed,
blinded from patients' outcome. Children were divided into the 3 achalasia subtypes according to
Chicago classification.
Results: 27 patients were included: 11 type I achalasia (41%), 10 type II (37%) and 6 type III (22%).
The median age at diagnosis was 10.9 years (1.1-16.2). 20 children were initially treated with
dilatation, while 5 were initially treated with Heller Myotomy. Two were lost to follow-up before any
treatment. At a mean follow-up of 3.6 years (0-9.5), failure was observed in 15 patients (56%) and was
similar according to the subtype (4 in type I, 6 type II, 5 type III, p = 0.20). After a second line
treatment all patients with type I were considered as success, 4 type II needed a third line treatment as
1 type III required a gastrostomy. No significant difference was observed between the efficacy of
dilatation and myotomy, all subtypes confounded (3/5 vs 8/20, p = 0.62). Myotomy was successful in
all type I when performed.
Conclusion: Success rates of treatment was not influenced by subtypes. Most of the children
relapsed after initial treatment. However, Heller myotomy resulted in good outcome in type I.
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Evaluating adherence to GERD management guidelines in infants by general pediatricians
Corinne Laliberté1, Brigitte Moreau1
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University, Pediatric, Sherbrooke, Canada

Objectives and Study: Both in 2009 and 2018, members of pediatric gastroenterology societies
issued guidelines for management of gastroesophageal reflux disease (GERD) in infants. Despite
these recommendations, proton-pump inhibitor (PPI) prescription is rising exponentially. The objective
of this study is to evaluate if pediatricians follow these guidelines adequately
Methods: A retrospective cohort study of infants (< 12 months) hospitalized at the CHUS
(Sherbrooke, Canada) between 2010 and 2019 for GERD, as a main diagnosis on their discharge
summary
Results: 290 infants were included, with a median age of 1.41 months. Most were initially seen in the
emergency department. 90.3 % met the criteria for GERD, and not physiologic GER. Of these, 50.8%
had non-pharmacological therapy trial and 39.3% had a PPI trial prior to their hospitalisation. Irritability
(p< 0.01) was significantly associated with outpatient PPI prescription. In the true GERD group, 71.8%
received PPIs during their admission, however only 45.7 % of these patients had ³14-day trial of cow
milk protein (CMP) elimination diet before initiating this therapy. Anemia (p=0.04) was associated to
PPI prescription during admission, whereas food refusal (p=0.01) and apneas (p< 0.01) were
associated with premature PPI initiation in patients with suboptimal trial of CMP elimination diet.
Globally, 16.2% of true GERD patients were referred to a pediatric gastroenterologist, with food
refusal, hematemesis, Sandifer syndrome, irritability and asthma-like symptoms being more strongly
correlated with referral.
Conclusion: Adherence to GERD management guidelines in infants is poor, with less than half of the
patients having a sufficient trial of CMP elimination diet before PPI treatment initiation. This may be
biased in a population of infants with disease severe enough to require hospitalisation. Further studies
on how mild to moderate GERD in infants is managed by front-line family physicians would be of
interest. To understand the lack of adherence to recommendations, it would be useful to put together
focus groups to discuss the flaws and limitations of the guidelines. Studying how this concept is taught
to medical trainees, paired with follow-up prospective studies on the effect of a modified GERD
curriculum is a promising direction for future research.
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Mean nocturnal baseline impedance in pediatric eosinophilic esophagitis
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Paola De Angelis1, Renato Tambucci1
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Objectives and Study: Over the past decade, attention has been drawn to the determination of
baseline impedance (BI), a new parameter of the combined multichannel intraluminal impedance and
pH monitoring (MII-pH). BI values measured at distal level have been shown to be lower in patients
with peptic esophagitis and inversely correlated with acid reflux parameters in gastroesophageal reflux
disease (GERD). In contrast, low BI values at both proximal and distal levels have been detected in
patients with various degrees of esophageal motor abnormalities.
Eosinophilic esophagitis (EoE) is a chronic disorder characterized by both impaired mucosal integrity
and dysmotility of the esophagus.
Aim of our retrospective study was to analyze mean nocturnal BI (MNBI) in a cohort of children with
EoE.
Methods: MII-pH tracings of EoE children performed between September 2016 and November 2018
were reviewed. All MII-pH tests were further analyzed to assess MNBI. The measurements of the
nocturnal BI were automatically calculated over nighttime recumbent period at both most proximal (Z1)
and distal (Z6) impedance channels. Results of positive (GERD) and negative (Controls) MI-pH
studies defined according to the AET values (>7% or < 3%, respectively) of consecutive matched
children were retrieved for comparison analysis. Correlation analysis between MNBI and esophageal
acid exposure time (AET) was performed using the Spearman test.
Results: Data from 52 EoE patients (M/F: 34/18; median age: 12 years [range: 1.2-17.9 years]) who
underwent MII-pH monitoring were collected. During the study period, data from 50 GERD (median
age 9.4 years [range 2.3-15.7 years]) and 50 Controls (median age 10.2 years [range 2.6-16.8 years])
were considered for the study. EoE patients showed a mean AET (%) of 1.3±1.6, of them only 1 had
an abnormal AET (7.1%). Mean AET in EoE was significantly lower than GERD (15.9±9.1; p< 0.001)
whereas no differences were found between EoE and Controls (2.6±3.8; p=0.2). Patients with EoE
showed significant lower values in both proximal (2186±1153Ω) and distal (1358±747Ω) MNBI than
Controls (proximal: 3485±862Ω; distal: 2981±655Ω; p < 0.001 and < 0.001, respectively) whereas no
differences were found between EoE and GERD in both proximal (2396±818Ω; p=0.3) and distal MNBI
(1152±588Ω; P=0.5). A significant inverse correlation was found between both distal and proximal
MNBI values and AET (p< 0.05, r -0.4; p< 0.01, r -0.58; respectively) in GERD. Conversely, no
correlation was found between both MNBI values and AET in EoE and Controls.
Conclusion: Our study provides evidence that low MNBI levels are associated with pathological
conditions. A statistically significant relationship between the degree of esophageal acid exposure and
BI levels was confirmed only in children with GERD. The presence of low MNBI levels in patients with
normal esophageal acid exposure, as we found in our EoE children, suggests that further
investigations, such as upper gastrointestinal endoscopy, are needed. Low BI in EoE might reflect
impaired mucosal integrity, esophageal dysmotility, or both. Further researches should be performed
to examine the relationship between MNBI values and the degree of disease activity in EoE or the
possible role of the MNBI in identifying different subgroups of EoE (e.g., PPI-responders).
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Exposure to screens during meals in infants with functional gastrointestinal disorders - A
French real-world study
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Objectives and study: A substantial body of literature has documented adverse effects of exposure
to screens in children including infants. However little data are available on infants' exposure during
meals which are a special moment in the parent-infant relationship. Considering the high prevalence of
functional gastrointestinal disorders (FGD) in infants, this study mainly aimed to describe the
frequency of exposure to screens during meals in this specific population.
Methods: This French non-interventional, cross-sectional, national, multicentre study was conducted
in infants (1-12 months) with FGD, consecutively included by private paediatricians and general
practitioners. The proportion of infants exposed to screens during meals was estimated. Infant
characteristics and environment, and FGD (according to physicians' diagnosis) were described and
compared according to exposure or not. Explicative factors for exposure to screens were searched
using logistic regressions.
Results: 816 infants, included by 246 physicians, were analysed [mean age: 4.8±2.9 months; FGD:
regurgitation (81%), colic (61%), constipation (30%), and/or diarrhoea (12%)].
Total (N=816)
Exposed during meals* : 465 (57.0%)
Not exposed : 270 (33.1%)
Exposition unknown : 81 (9.9%)
* Infants were eating in front of a screen or in a room where a screen was lit (at least fairly often)
Total exposed (n=465)
Directly exposed during meals**: 131 (28.2%)
Indirectly exposed during meals : 334 (71.8%)
** Infants were watching a screen when eating (at least fairly often)
Exposition was observed in 63% of the 735 infants for whom data on exposure were available. The
majority of infants fairly/very often or always ate when there was distraction (music, radio…) (52%) or
a screen lit (56%) in the same room. At least fairly often, the screen lit was television (88%) or
smartphone (58%), and exposition during meals was driven by family habit in 82% of cases.
Independent explicative factors for the overall exposition to screens during meals were the following:
at least 3 siblings including the studied infant (OR=1.80, 95% CI: 1.14-2.83, p=0.0112), infant meals at
the living room (OR=3.37, 95% CI: 1.88-6.05, p< 0.0001), infant meals at the dining room (OR=2.05,
95% CI: 1.42-2.95, p=0.0001), and mother or father being blue-collar worker, white-collar worker, or
not in employment (mother: OR=1.49, 95% CI: 1.02-2.19, p=0.0402; father: OR=1.49, 95% CI: 1.022.18, p=0.0375).
Conclusion: This French real-world study showed the very high proportion of infants with FGD under
12 months exposed to screens during their meals. Number of siblings, parental employment, and room
where infant meals are taken were associated with exposition while FGDs were not. Our data suggest
that information of parents on potential adverse effects of exposure to screens should be reinforced,
including for infants.
Disclosure of Interest: RM and MOB received fees from NHS Menarini Group. VH and PM are
employees of NHS Menarini Group.
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Prevalence, risk factors, and pediatrician´s knowledge of infant dyschezia in Indonesia
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Objectives and Study: Data in Indonesia regarding prevalence and risk factors of infant dyschezia
are still lacking, leading to misdiagnosis dan mistreatment.
Methods: This study was aimed to evaluate prevalence and risk factors of infant dyschezia among 0-9
months old babies; and knowledge regarding infant dyschezia among pediatrician in Jakarta. This
cross sectional study was divided into study A and B. Study A was performed among parents who had
0-9 months old baby in primary health care, using questionnaire consisting of validated Rome criteria
IV questionnaire and Baby Pediatric Symptom Checklist (BPSC). Study B was performed among
pediatricians in Jakarta using questionnaire to assess their knowledge regarding infant dyschezia.
Results: There were 37 out of 312 eligible subjects (11,8%) who had babies with infant dyschezia.
The risk factors associated with infant dyschezia was social/emotional disturbance in the infant
detected by BPSC (OR 5,961, CI 95% 2,669-13,313, p< 0,001), the only child (OR 3,142, CI 95%
1,87-8,92, p< 0,001) and complementary feeding (OR 4,876, CI 95% 2,176-10,924, p< 0,001). Among
pediatricians, 28,5% were not able to diagnose infant dyschezia; 51,4% classified it as constipation
and 34,3% classified it as infant colic.
Conclusion: The prevalence of infant dyschezia in Indonesian´s infant was 11,8%. The risk factors
associated with infant dyschezia was social/emotional disturbance, the only child, and complementary
feeding. More than a half pediatrician classified it as constipation and 34,3% classified it as infant
colic.
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Objectives and Study: Functional abdominal pain disorders (FAPD) are a subgroup of functional
gastrointestinal disorders (FGIDs) which occur in children and adolescents. According to the ROME IV
classification, they include functional dyspepsia (FD), irritable bowel syndrome (IBS), abdominal
migraine and functional abdominal pain - not otherwise specified (FAP-NOS). The aim of this study
was to assess the frequency and structure of paediatric patients diagnosed with FAPD in a tertiary
hospital setting.
Methods: Our study enrolled children diagnosed with FGIDs at the UHC Zagreb from January 1st
2017 to December 31st 2017 (N=328). Infants and toddlers were excluded (N=43). Data on subjects
was extracted retrospectively from clinical records. Patients were classified in two age groups: children
(4-10 years) and adolescents (11-18 years). Descriptive statistics and chi-square test were used,
statistical significance was determined as p < .05.
Results: FAPD was diagnosed in about half of children and adolescents diagnosed with FGIDs at the
UHC Zagreb during year 2017 (53.9% or 146/271, boys: 41.1% vs girls: 59.6%). About 1/3 of patients
were in the age group of 4 to 10 years (48/146 or 32.9%), the rest were in the adolescent group of 11
to 18 years (98/146 or 67.1%). The most common FAPD was FAP-NOS (61/146 or 41.8%), followed
by IBS (46/146 or 31.5%). FD was present in 39/146 or 26.7% of patients. In the younger age group
the leading FAPD was FAP-NOS (32/48 or 66.7%) and about 1/5 of the patients had FD (10/48 or
20.8%). In the adolescent group of patients with FAPD, majority had IBS (40/98 or 20.8%), while FAPNOS and FD where both present in 29 adolescents (29.6%). There were also some sex differences.
FD was more common among girls (χ²=12.3231, p< 0.001). FAP-NOS and constipation-IBS tend to be
more frequent among girls, while diarrhoea-IBS tends to be more frequent among boys, with no
significant difference. In patients with FAPD who visited paediatric gastroenterologist for the first time
(100/146 or 68.5%), the referral and the final diagnosis were compared. About half of the patients
diagnosed with FAP-NOS were referred with FGID - not otherwise specified (26/48 or 54.2%), while
majority of patients referred with abdominal pain were diagnosed with FAP-NOS (75.0%). Patients
diagnosed with FD were mostly referred with the same diagnosis (21/26 or 80.8%). As well, about
80% of children referred with FD had the same final diagnosis (22/27 or 81.5%). About 2/3 of patients
with IBS were correctly referred (17/26 or 65.4%) and almost every patient referred with IBS had the
same final diagnosis (17/18 patients).
Conclusion: Frequency of FAPD in paediatric patients in tertiary hospital setting, as well as sex and
age distribution, is comparable to reported incidences in the population. Comparison of the referral
and final diagnosis shows that FD and IBS are mostly diagnosed already in primary care. However,
FAP-NOS isn´t adequately recognized in primary care. This discordance of referral and final diagnosis
is partly due to the nonexistence of appropriate classification of FAPD within the ICD. More efforts are
needed to assure a positive diagnosis of FAPD prior to the referral to tertiary care. Also, there is a
need for classification of FAPD based on Rome IV criteria within the ICD.
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Evaluation of gastroesophageal reflux in congenital diaphragmatic hernia in paediatric patients
Beatriz Mínguez Rodríguez1, Carlos José Ruiz Hernández1, Sergio Pinillos Pisón1, Sara Feo Ortega1,
María Belén Coronel Arismendi1, Laura Natalia Guevara Caviedes1, Africa Pertierra Cortada2, Javier
Martín de Carpi1
1Hospital

Sant Joan de Deu, Department of Gastroenterology, Hepatology and Nutrition, Barcelona,
Spain
2Hospital Sant Joan de Deu, Department of Neonatology, Barcelona, Spain
Objectives and Study: Survivors of congenital diaphragmatic hernia (CDH) have higher risk of
developing comorbidities, being gastroesophageal reflux disease (GERD) the most common
gastrointestinal complication with a reported prevalence of 83% in infants and up to 61% in children
and teenagers. The aim of this study is to describe the prevalence and characteristics of GERD in a
cohort of paediatric patients operated of CDH.
Methods: Ambipective study of two groups of patients operated of CDH between January 2007 and
May 2018 with pHmetry or multichannel intraluminal impedance MII-pH performed: a transversal group
(A) whose study was done after 2 years and a prospective group (B) who are under preventive postsurgery treatment with proton pump inhibitors (PPI) and are studied between 1 and 2 years old.
Characteristics of the defect, intervention, evolution and anti-acid treatment were included. Number,
characteristics and amplitude of refluxes were obtained. MII-pH was interpreted according to 2012
ESPGHAN consensus. In pH-metry, Boix-Ochoa index under 11.99 and reflux index (RI) under 3%
was regarded as normal; severity was classified according to RI. The attitude after the result was also
taken.
Results: A total of 48 patients (56.3% males) were studied: 38 in group A (median age of 5, range 210) and 10 in group B (1.2 years, range 1- 1.88). 93,8% presented with left sided diaphragmatic
defect, requiring prosthetic patch in 26 (54.2%). Intrathoracic liver was found in 6 (12,5%), stomach in
7 (14.6%) and both in 14 (29.2%) patients. The GERD study was pathologic in 54.2% of the total.
26.3% of group A reported GERD symptoms (regurgitations, heartburn or bronchospasm) and in
group B 20% (regurgitations). The majority had a MII-pH performed (42/48- 87.5%), pHmetry in 6
patients (all in group A). 23.7% of group A were under anti acid treatment before the exam, 100% in
group B. In group A 6 patients had pHmetry done and 32 pH-MII being 47.4% pathologic: 64.1% mild,
29.4% moderate and 5.9% severe, with a median number of refluxes of 79.7 (2-257) by pHmetry and
74.8 (24-199) by MII-pH. In group B, all patients had a MII-pH done: 80% pathologic, 75% mild, with
median number of refluxes by pHmetry of 59.1 (26-100) and 80 (23-100) by MII-pH. In both groups
refluxes were mainly acids also (72.5% and 75%, respectively). All patients showed proximal refluxes,
mean of 47.75% (26-68%): group A 40.2% (13-73%) and group B 49.5% (23-64%). After the study
treatment was indicated in 58.3% of patients: group A 36.8% started and 10.5% continued it,
meanwhile 10.5% could stop it. 80% of group B continued treatment. In global, relation was found
between the presence of GERD and intrathoracic stomach (p= 0.001) and 1-year of preventive
treatment versus 2-years (p= 0.045). No association was found between GERD and intrathoratic liver,
defect size, prosthetic patch use, ECMO, low birth weight, age at time of the study or presence of
symptoms (p>0,05).
Conclusions: Monitoring of gastroesophageal reflux is important in CDH due to its high prevalence,
especially in childhood. The majority of refluxes were acid regardless of age, therefore PBI should be
the first therapeutic option. Intrathoracic stomach and less time receiving anti-acid preventive
treatment may increase the risk of GERD in CDH survivors.
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Objectives and Study: Despite the high prevalence of Gastroesophageal Reflux Disease (GERD) in
the general population, the available data on its natural history are limited and unclear. The aim of this
study was to evaluate the presence of GERD symptoms in adolescents who had a diagnosis of reflux
esophagitis in infancy.
Methods: A longitudinal cohort study including adolescents who had a diagnosis of reflux esophagitis
in their first 2 years of life was performed. Patients aged 11-20 years who had endoscopic and/or
histologic diagnosis of reflux esophagitis before the age of 24 months were included in the study.
Exclusion criteria were gastrointestinal structural abnormalities or prior surgery; cystic fibrosis;
eosinophilic esophagitis; neurological impairment, missing clinical data in patient records at diagnosis.
A standardized telephone questionnaire was used to record current esophageal or extraesophageal
symptoms, use of medications for GERD (prokinetics, H2 receptor antagonists, proton pump inhibitors,
antacids), non-pharmacological measures (position, diet, food thickeners), and response to treatment
in infancy.
Results: A total of 47 subjects (25 boys/22 girls), median age 16 years (range 12-20.0 years), met the
inclusion criteria. Of these, 23 (48.9%) patients were identified with current GERD symptoms (87.0%
with retrosternal heartburn; 30.4% with regurgitation; 5.0% with recurrent vomiting and 3.0 % with
dysphagia). Among the 23 patients with GERD-symptoms, 16 (69.6%) reported clinical improvement
of symptoms in infancy and 10 (43.5%) were recurrent users of GERD medications.
Conclusion: This study demonstrates that nearly half of the patients with reflux esophagitis diagnosed
before 2 years of age may present symptoms of GERD in adolescence emphasizing the need for
careful assessment and follow-up of patients receiving a GERD diagnosis during the first years of life.
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Gastro-oesophageal reflux in infants with brief resolved unexplained events (BRUE)
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Objectives and Study: The role of gastro-oesophageal reflux (GER) in episodes of apnea in infants is
uncertain. To identify the prevalence and characteristics of GER in brief resolved unexplained events
(BRUE).
Methods: All infants (0-12 months) referred for polysomnography combined with multichannel
esophageal impedance (MII-pH) because of an unexplained respiratory event in otherwise healthy
infants were prospectively enrolled from January 2009 to June 2019. Age, gender, prematurity, types
of feeding, clinical history, physical examination, neurological and cardiologic assessment and blood
tests results were recorded. Revisited infant-GER-questionnaire (I-GERQ-R, abnormal score ≥16) was
also completed and analyzed. According to current guidelines, the episode was defined as BRUE or
formerly known apparent life threatening event (ALTE). Polysomonography (Compumedics E Series)
and MII-pH (Bioview 5.7.0, ex Sandhill Scientific, US) devices were synchronized using their internal
clock. Investigations were performed and tracing were analyzed as indicated by the American
Academy of Sleep Medicine and ESPGHAN. Pathological MII-pH was considered when at least one of
the following result: acid exposure index ≥7%; reflux episodes ≥100/24hour; symptom index ≥ 50% or
symptom association probability ≥ 95%. Chi square tests and multiple linear regression analysis were
applied for statistical analysis using P Value < 0, 05 and software SPSS version 23.0. Sensitivity,
specificity, positive and negative predictive value of clinical symptoms related to pathological MII-pH
was calculated.
Results: We recruited 53 infants (median age 46 days, range 7-195 days, 28 males). No infant was
lower risk BRUE, 22 (41%) fulfilled the definition of higher risk BRUE and 31 (59%) were classified as
ALTE. MII-pH was pathological in 30 infants (57%) with no difference between BRUE and ALTE (52%
vs. 64%; P Value: 0,384). Abnormal I-GERQ-R score as well as the presence of regurgitation, during
or before the event, showed low sensitivity (50%, 17% and 20%, respectively) and low positive
predictive value (64%, 50% and 42%, respectively) for pathological MII-pH. No significant correlation
was found between MII-pH results and type of apnoea, periodic breathing and apnoea/hypopnea
index at polysomnography. Pathological MII-pH was also not related to age, gender, and prematurity,
type of feeding, previous event and duration of the episode.
Conclusion: In infants with episodes of BRUE or ALTE, the clinical presentation, history of
regurgitation and type of apneas do not accurately predict pathological MII-pH. Acid inhibitors should
be reserved to infants with demonstrated pathological acid exposure or positive symptom association
indexes at MII-pH.
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Objectives and Study: Paediatric functional abdominal pain disorders (FAPDs) are conditions
affecting approximately 15 % of children worldwide. To date, FADPs are diagnosed only based on
symptoms, while reliable biomarkers are still lacking. Their pathogenesis is not yet fully understood,
but involved factors include early life stress, shift in gut microbiota and alterations in the brain-gutmicrobiota axis. Given the high prevalence of FAPDs in children and their central consequences,
further research is needed to understand the aetiology and mechanisms of these disorders.
This project aims to assess pathophysiological differences between the paediatric FAPD subgroups
irritable bowel syndrome (IBS) and functional abdominal pain-not otherwise specified (FAP-NOS) and
identify associated biomarkers using a cohort of 4-12 years old children.
Methods: Stool samples are collected from IBS (n=50) and FAP-NOS (n=50) patients and healthy
controls (n=50). Faecal microbial composition is assessed by 16S rRNA gene amplicon sequencing
and quantitative polymerase chain reaction. Short chain fatty acids (SCFAs) and intermediate
metabolites (IM) are measured by high-performance liquid-chromatography with refractive index
detection, and amino acids, biogenic amines and neurotransmitters by ultra- performance liquid
chromatography with diode array detection. To control for environmental factors, biological samples
are integrated with microbial baseline factors like food habits, delivery mode, premature delivery, infant
diet, and administration of pro-/prebiotics and antibiotics. The validated questionnaire of the University
of California at Los Angeles referring to Posttraumatic Stress Disorder (PTSD) Reaction Index for
DSM-IV (7-12 years old) or Young Children PTSD Checklist (4-6 years old) is used to investigate
prevalence and influence of early life stress in the different groups. Overall stressful events in the first
three years of life are addressed in an additional questionnaire.
Results: So far, 18 control and 42 FAPD children have been recruited. Thereof, eight are assigned to
IBS and 34 to FAP-NOS. Amongst the already recruited participants prevalence of early life stress and
early life antibiotics treatment is equal for FAPD and control children. However, early life stress is only
present in FAP-NOS but not IBS participants.
Significantly lower concentrations of 12 faecal amino acids, in FAPD compared to control were
detected, while no differences were observed between FAP-NOS and IBS. Concentrations of SCFA
and IM were similar in FAP-NOS, IBS and control. A first analysis of 36 samples allowed differentiation
between FAPD (n=19) and controls (n=17) based on beta diversity (Jaccard index and UniFrac) but
not between FAP-NOS (n=13) and IBS (n=6).
Conclusion: This study will provide insight into the involvement of the gut microbiota composition and
functionality in paediatric FAPDs by unravelling differences between IBS and FAP-NOS. This may
allow the identification of specific biomarkers and thus enable a more reliable diagnosis and
development of targeted treatments.
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Prevalence and risk factors of functional constipation in adolescents of Santa Cruz de la
Sierra, Bolivia from May to July 2019. Logistic regression analysis
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Objectives and Study: To determine the prevalence and risk factors of functional constipation (FC)
among high school students from urban area in Santa Cruz de la Sierra, Bolivia according with ROME
IV criteria.
Methods: A cross-sectional descriptive study was conducted in the urban area of Santa Cruz de la
Sierra, east Bolivia, central region of South America. Secondary level students were recruited from 22
public and private schools using a double stratified random sampling technique. A validated selfadministered questionnaire on ROME IV criteria for diagnosing FC and its predisposing factors was
filled by each participant in a classroom setting from third to sixth year in the secondary level.
The response was individual, voluntary and anonymous with informed consent authorized by the
professor. A database was created with EPI INFO 7. We performed a statistical descriptive analysis
and estimated risk factors with bivariate and multivariate approach by logistic regression was made,
variables with a p value less than 0.05 were accepted as statistically significant.
Results: A total of 916 questionnaires was distributed and 840 (91.7%) properly filled questionnaires
were included in the analysis. There were 353 in private (42.0%), 210 in public (25.0%) and 277 in
semipublic dependency schools (32.9%). There were 190 in third (22.9%), 201 in fourth (24.2%), 217
in fifth (26.1%) and 223 in sixth year group (26.8%). The mean age of participants was 15.9 years with
426 (51.0%) being girls. FC was present in 131 students (15.6%) with no statistical difference in
prevalence between sex (Femenine 15.96%, p=0.7489), dependency (private = 15.3%, public =17.1%,
semipublic = 14.8%, p=0.7997).
The risk factors associated with the condition regarding the type of food were frequent or sustained
consumption of noodles OR=1.8 (95% CI=1.2-2.7) hamburgers OR=2.2 (1.4-3.3), fried chicken
OR=2.3 (1.5-3.3) soft drinks OR=2.1 (1.5-3.1) and energy drinks OR=1.7 (1.1-2.6). Psychological
features: change in school OR=1.6 (1.1-2.4), divorce or separation of parents OR=1.6 (1.1-2.4),
remarriage of divorced parents OR=1.9 (1.7-3.1), frequent domesic fights OR=2.0 (1.4-3.0), frequent
punishment by the parents OR=1.8 (1.1-2.7), parents alcoholism OR=1.8 (1.1-3.1). The logistic
regression analysis showed that the problem of alcoholism in parents OR=1.7 (1.1-2.5) and the
frequent consumption of soft drinks OR=1.9 (1.1-3.4) were statistically significants factors alone,
independent of the presence of the other variables.
Conclusion: The present study shows that FC is prevalent in adolescents of Santa Cruz de la Sierra,
east Bolivia. This functional gastrointestinal disorder showed no differences between boy and girls,
public or private schools or year of study. Some common school and home-related stressful events
predispose adolescents to develop constipation and therefore national, regional and local
policymakers need to pay attention to the growing problem of constipation in Bolivian adolescents.
Moreover, health authorities must stablish measures to control the excessive consumption of soft
drinks and provide psychological support to the adolescent in cases where alcoholism is a problem as
a measure to prevent serious cases of constipation.
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Risk factor (logistic
regression)

PREVALENCE
O.R.
(%)

95% I.C.

Coefficient

p value

Food consumption
Soft drink
22.0
(frequent/infrequent)

1.9

1.03-3.39

0.63

0.039

Psychosocial
issues. Are there
alcoholism
problems with your
parents (Y/N)

23.4

1.7

1.10-2.50

0.50

0.022

O.R.= Odds Ratio

C.I.=
Confidence
Interval

[Statistically significant risk factors for frequent food consumption and psychosocial issues. Logistic
regression]
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Prucalopride in intestinal pseudo obstruction, paediatric experience and systematic review
Mara Popescu1, Jochen Kammermeier2, Rakesh Vora2, Mohamed Mutalib2
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Objectives and Study: Intestinal pseudo-obstruction both acute and chronic is an uncommon severe
motility disorder that affects both children and adults, can lead to significant morbidity burden and has
no standard management strategy. Prucalopride, a highly selective serotonin receptor agonist is an
effective laxative with reported extra colon action.We aim to report our experience in children with
acute and chronic intestinal pseudo-obstruction who responded to prucalopride and systemically
review the use of prucalopride in intestinal pseudo-obstruction.
Methods: A report of clinical experience and systemic review of the relevant medical databases to
identify the outcome of usage of prucalopride in patients with acute and chronic intestinal pseudoobstruction. Studies meeting the selection criteria were reviewed including abstract only and case
reports.
Results: All reported cases showed clinical response to prucalopride. There were three full text, two
abstracts only and three case reports all reporting clinical improvement with prucalopride.
Conclusion: Prucalopride appears to show promising results in children and adults with acute and
chronic intestinal pseudo-obstruction.
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Role of oesophageal high resolution manometry in symptomatic paediatric patients
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Background: Dysphagia is a common symptom, with which children present to their paediatricians
and gastroenterologists. Early investigation of oesophageal function could potentially help in correctly
diagnosing and treating these patients and in avoiding misdiagnosis. High resolution manometry is the
gold standard for objectively evaluating oesophageal function.
Objective: To determine the clinical utility of high resolution manometry (HRM) of oesophagus in
symptomatic paediatric patients.
Method: A mono centric retrospective chart review was done on all patients who underwent either
oesophageal HRM or high resolution impedance manometry (HRIM) between 2010 to 2019 at Sydney
Children´s hospital, Randwick. Manometry results were categorized based on Chicago classification.
Clinical data including demographic data, indication of procedure, oesophageal manometric findings,
and details of their treatment changes made based on results of manometry procedure were obtained
and analysed.
Results: There were 62 patients (38 females (61.2%)) who underwent HRIM/HRM during this period.
The main indication for testing was dysphagia (56%). The median age was 10 years (9 months-18
years). 32% of patients had a co-morbid condition, with oesophageal atresia (OA) accounting for 16%.
HRM catheters were utilized in 30 patients (2010-2015) and HRIM was used in 32 patients (20162019). The majority (77%) of patients had abnormal manometry results, the details of which are shown
in Table 1. All OA patients had oesophageal dysmotility which showed oesophageal pressurization in
50%, aperistalsis in 40% and 10% with prior fundoplication showed oesophago-gastric junction (EGJ)
pressurization. Patients with EGJ outflow obstruction or achalasia were treated by either pneumatic
dilation of the lower oesophageal sphincter or Heller´s myotomy. Symptomatic dysphagic patients with
ineffective oesophageal motility due to peristaltic breaks or aperistalsis and poor bolus clearance were
treated with a trial of prokinetics and dietary texture modification where indicated. Patients´ with
confirmed rumination were referred for diaphragmatic breathing.
Conclusion: High resolution manometry of the oesophagus has a role in the evaluation of
symptomatic paediatric patients. The majority of our patients had abnormal results which led to
change in treatments, with either medication, surgery and/or feeding modification with resultant
improvement in symptoms.
Diagnosis

Study Children (N=62)

Normal HRIM/HRM

14 (22.6%)

Abnormal HRIM/HRM

48 (77.4%)

Ineffective oesophageal motility

28 (45.1%)

Oesophago-gastric junction obstruction

10 (16.1%)

Aperistalsis

4 (6.5%)

Achalasia

3 (4.9%)

Unknown pressurization

2 (3.2%)

Rumination

1 (1.6%)

[ Table1 Results of HRM/HRIM of the Oesophagus]
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Pharmacological treatment in functional abdominal pain disorders in children: a systematic
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Objectives and Study: Functional abdominal pain disorders (FAPDs) are common in childhood,
impacting quality of life and school attendance. There are several compounds available for the
treatment of FAPDs in children, but their efficacy and safety is unclear because of a lack of head-tohead randomised controlled trials. The aim of this study was to systematically review the efficacy and
safety of the pharmacological treatments available for FAPDs in children.
Methods: Electronic databases were searched from inception to October 2019. Randomised
controlled trials or systematic reviews were included if they investigated a study population of children
aged 4-18 years in whom FAPDs were treated with pharmacological interventions and compared to
placebo, no treatment or any other pharmacological agent. Two review authors independently
performed data extraction and assessed their quality. Any inter-researcher disagreements in the
assessments were resolved by a third investigator.
Results: Seventeen articles representing 1197 children with a FAPD were included for analysis. Trials
investigating antispasmodics, antidepressants, antibiotics, antihistaminic, anti-emetic, H2-receptorantagonist, 5-HT4-receptor-agonist, melatonine and buspirone were included. Overall quality of
evidence based on the GRADE system was very low to low.
Conclusion: Based on the current evidence, available pharmacological compounds for FAPDs in
children are safe to apply in children with FAPDs. However, it is not possible to recommend a specific
pharmacological intervention based on efficacy. High-quality intervention studies are necessary to
provide adequate pharmacological treatment. For future intervention trials we recommend to use
homogenous outcome measures and instruments, a large sample size and long-term follow-up.

Contact e-mail address: r.rexwinkel@amc.uva.nl

Volume 72, Supplement 1, May 2021

600

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-eP-282
Functional digestive disorders in children from two latin american countries with autism
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Introduction: The prevalence of autism spectrum disorders (ASD) has increased in recent years.
Some functional digestive disorders (FGIDs) have been reported in children with ASD.
Objectives and Study: To determine the prevalence of FGIDs in a group of children with ASD from
Guadalajara, Mexico and Cali, Colombia and its possible risk factors.
Methods: Observational study of prevalence type carried out in the legal representatives of children
with ASD from Guadalajara, Mexico and Cali, Colombia, who answered the Questionnaire for Pediatric
Digestive Symptoms in Spanish RIV Version to identify FGIDs. Sociodemographic variables such as
age and sex were taken into account. The statistic included univariate, bivariate and multivariate
analysis, with a p < 0.05 statistically significant.
Results: 73 children between 2 and 18 years of age (9.3 ± 4.0 years; 78.1% male) were included.
Some FGIDs presented in 67.2% of the children, the most frequent being functional constipation in
27.4%; functional dyspepsia in 16.4%; irritable bowel syndrome in 6.9%, non-retentive fecal
incontinence in 5.5%, nausea and functional vomiting in 4.1%, functional abdominal pain in 2.7%, and
aerophagia , rumination syndrome and cyclical vomiting syndrome in 1.4%, respectively. There were
no possible associations or risk factors.
Conclusion: About 2/3 of the children in two Latin American countries with ASD presented some
FGIDs, the main ones being those associated with defecation, followed by those associated with
abdominal pain and finally, vomiting and nausea; without possible associations or risk factors.
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Objectives and Study: In Mexican schoolchildren and adolescents according to the Rome III Criteria
has been reported a prevalence to present some functional gastrointestinal disorder (FGIDs) of 27.3%.
The objective or the study was to describe the prevalence of FGIDs in Mexican children according to
the Rome IV Criteria and compare their prevalence with Rome III.
Methods: Descriptive cross-sectional study that uses the same methods performed in previous
epidemiological studies in Latin America through the Questionnaire of Pediatric Gastrointestinal
Symptoms Rome IV (QPGS-IV) in Spanish to identify FGIDs. The data were compared with a previous
Mexican study according to QPGS-III. Measures of central tendency such as average, standard
deviation, percentages and for the comparison of chi-square prevalences in 2x2 tables were taken into
account, a p < 0.05 being significant.
Results: Were included 289 children who attended the outpatient consultation of pediatric
gastroenterology of a Third Level Care Institution of Mexico City, Mexico between 5 and 17 years of
age (8.5 ± 3.2 years; 52.1% of female sex). In 37.6% at least 1 FGIDs were presented; the main
FGIDs being functional constipation in 15.9%; functional dyspepsia (FD) in 15.2%; irritable bowel
syndrome (IBS) in 3.1%; functional abdominal pain and aerophagia in 1.0%, respectively; nonretentive fecal incontinence in 0.7% and adolescent rumination syndrome and cyclic vomiting
syndrome in 0.3%, respectively. The prevalence of FGIDs was significantly higher in Rome IV (p =
0.003). Through the QPGS-IV, more children with FD (p=0.000) and less IBS (p=0.040) and
abdominal migraine (AM) (p=0.000) were identified than Rome III.
Conclusion: When comparing the prevalence of FGIDs according to the QPGS-IV versus the QPGSIII of a previous study conducted in Mexico, a higher prevalence for FGIDs was identified; allowing to
identify more children with FD and fewer children with IBS and AM; no changes in the relative
frequency of the other FGIDs; without being able to determine children with nausea and vomiting.
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Objectives and Study: To demonstrate the effectiveness of Biofeedback therapy in children with
functional chronic constipation refractory to pharmacological treatment in a Colombian Pediatric
Population.
Methods: In a private pediatric gastroenterology center, from April to December 2019, according to
Rome IV criteria, 25 patients were diagnosed with functional chronic constipation. They received
pharmacological treatment without response for more than 2 years. High-resolution anorectal
manometry was indicated; according to London criteria, 24 patients showed sensitivity disorders and 1
had normal manometry. Simple random allocation of patients with sensitivity disorders between
groups with and without Biofeedback was carried out. Recovery of chronic functional constipation was
defined as absences of Rome IV criteria after the intervention. χ2 and Fisher´s Exact Test were
performed.
Results: 25 patients between 4-17 years diagnosed with functional constipation, without response to
pharmacological treatment. Middle age 10.5 years (IQR 6), women 15 (60%), men 10 (40%).
Manometry parameters: sensation middle volume 100ml (IQR 60), discomfort 140 ml (IQR 120) and
urgency 150 ml (IQR 130); borderline rectal hypersensitivity 8 (32%), hyposensitivity 16 (64%) and
normal rectal sensitivity 1 (4%). Biofeedback group (n=12) received an average of 10 sessions;
hyposensitivity was present in 10 (83.3%) and borderline hypersensitivity 2 (16.7%). In the group
without biofeedback (n=12), 6 (50%) had hyposensitivity, and 6 (50%) borderline hypersensitivity. After
biofeedback, 10 (83.3%) had complete recovery of chronic functional, compared with 4 (33.3%)
without biofeedback. Biofeedback had a statistically significant association with the recovery of
functional chronic constipation, p = .03607.
Conclusion: Biofeedback therapy could be an effective approach in patients with chronic functional
constipation, impaired rectal sensitivity, and refractory response to pharmacological treatment. Further
research is needed.
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Objectives and Study: ACTG2 mutation as a genetic determinant of intestinal dysmotility was first
described in 2012. This was followed by additional reports describing ACTG2 mutations as a
monogenic cause of Chronic Intestinal Pseudo-obstruction (CIPO), with noticeable phenotypic
diversity. The aims of this study were to report additional cases and to describe the diverse phenotype
of ACTG2-related disorders through a systematic review of the literature.
Methods: Retrospective report of four patients with ACTG2 mutations and CIPO cared for at our
institution, and systematic review according to PRISMA guidelines on ACTG2-Related disorders. We
analyzed the population frequency (in gnomAD v2.1) and used in silico gene damaging predictions
(CADD phred score and dbNSFP v4.0 predictions) to assess variant deleteriousness. We also
explored genotype-phenotype correlations.
Results: 103 patients, identified from 14 publications, were included in the systematic review, 52.4%
were female. A total of 28 unique variants of ACTG2 were analyzed, all of which were not previously
reported in healthy populations and/or exceedingly rare, and 27 were predicted to be highly damaging.
The median CADD score in the studied population was 29.2 (interquartile range: 26.3-29.4) - a score
above 15 identifies potentially pathogenic variants. Megacystis-microcolon-intestinal hypoperistalsis
syndrome (MMIHS) was the most common diagnostic label (52.4% of cases). Most patients underwent
abdominal surgery (66%), just under half (47.5%) required intermittent bladder catheterization, while
more than half (53%) were dependent on parenteral nutrition (PN). Approximately one quarter of the
patients died (26.7%, median age of death was 18 years), and six underwent transplant (5.8%).
Females had a higher rate of microcolon (p=0.048), PN dependency (p=0.003), and death / transplant
(p=0.029) compared to males, despite having slightly lower CADD scores (respective median scores
of 28.10 vs. 29.20, p=0.023). There was no association between selected disease characteristics and
outcomes and CADD scores.
Conclusions: Rare damaging ACTG2 mutations are often associated with MMIHS phenotype.
Symptoms usually present in the perinatal period but can appear at a later age. The course of the
disease is marked by frequent need for surgical interventions, PN support and mortality. Poor
outcomes (PN dependency and death) are more common among females with ACTG2 mutations.
Genetic testing should be a routine diagnostic method in cases of CIPO and severe dysmotility and
should include the ACTG2 gene.
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Objectives and Study: Sleep is the primary activity of the brain during early development. Sleep
deficiency in children is linked to measurable changes in: cognitive performance, alertness, behavioral
function, memory and emotional regulation.Disrupted sleep is associated with an overall decline in
academic functioning. There also appears to be a relationship between the degree of sleep restriction
and worse academic performance.
One cause of inadequate sleep may be caused by fragmentation of sleep through brief arousals
(decreased sleep quality).
Patients who experience nighttime reflux are more likely to report having symptoms of sleep
problems/disorders such as irritability, sleep apnea, daytime sleepiness.
As swallowing occurs rarely during sleep, while the values of impedance remain usually stable, we
aimed at establishing a link between nocturnal sleep swallowing as detected through pH-MII and sleep
arousals.
This might create a new possibility to interpret pH-MII tracings relative to sleep disruptions in
symptomatic children.
Methods: We analyzed retrospectively 124 tracings from children that had undergone pH-MII
monitoring, grouped by age.Cases were divided into three age groups: < 12 months,12- 36 months
and> 36 months.
We identified sleep disruptions when at least 2 swallows were observed in a 5-min window of tracing
during sleep periods.
As sleep duration varies according to age, we used a special index: Index of arousals (IoA) = number
of windows with at least 2 swallows / total number of 5-min windows during the sleep period.
Thus, the resulting index is not influenced by the length of time the patient sleeps.
Results: Patients with esophagitis have had a mean number of arousals of 21, higher than in those
without esophagitisThe Index of Arousals was also positively associated with the presence of
esophagitis (Sig = 0,001)
Patients with esophagitis have had a mean IoA of 0,21, higher than in those without esophagitis (0,13)
According to age, patients aged between 12-36 months had a mean IoA of 0,25 (as compared to 0,13
in those without esophagitis - Sig = 0,006), and patients aged above 36 months had a mean IoA of
0,19 (0,11 in those without esophagitis, sig = 0,001
Considering the number of arousals and IoA clinically useful, we aimed at establishing the normal
values of these parameters by means of a ROC analysis.
By means of this analysis, we identified a cut-off value for sleep arousals of: 18 in patients aged 13-36
Mo and 14 in those 36 Mo and more.
Conclusion: pH-Impedance esophageal monitoring is able to reliably identify sleep arousals in
children with GERD.
In preverbal children, the analysis of the impedance-pH tracings during sleep periods might be useful
to estimate sleep disruptions in patients with GERD, helping to identify those patients in whom the
quality of life is lower and long-term neurobehavioral consequences are expected.
Producers of Impedance-pH monitoring systems could easily add software algorythms to their
products so to help fully automate such analysis.
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Objectives and Study: To update evidence on the efficacy and safety of using a restricted
fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (FODMAP) diet for the
management of children with functional abdominal pain disorders (FAPDs).
Methods: We performed a systematic review of randomized controlled trials (RCTs) that compared
the use a low-FODMAP diet with any comparator (i.e., standardized [i.e., average national] or other
diet or no intervention) in children with FAPDs (regardless of the definition). Studies that assessed the
exclusion of only one FODMAP component were also included. The Cochrane Library, EMBASE, and
MEDLINE databases and trial registries were searched up to September 2020. Conference abstracts
from the last 5 years and relevant reviews were also screened. The primary outcome was the
abdominal pain intensity. The Cochrane Collaboration's tool for assessing the risk of bias was used.
Results: Six full-length papers and one abstract (all RCTs) were included. However, only six RCTs
reported data on the primary outcome. All included trials had methodological limitations in at least
three domains.
Three RCTs evaluated children with irritable bowel syndrome. In the first trial (n=60), there was a
decrease in abdominal pain intensity measured using a 0-10 point Visual Analogue Scale (VAS) in the
low-FODMAP diet (less than 0.5 g of FODMAP per meal) group compared with a control group
(healthy diet with avoidance of chocolate, caffeine, acidic, spicy and high-fat foods) at the end of the 2month intervention (mean difference, MD 1.77 points, 95% confidence interval, CI, 1.23 to 2.31) and at
2 months after cessation of the diet (MD 1.34 points, 95% CI, 0.87 to 1.81). In two other trials, no
differences were found between low-FODMAP (0.15 g/kg/d; max. 9 g/d of FODMAP; n=33) and typical
American childhood diet (0.7 g/kg/d; max. 50 g/d of FODMAP; n=33) groups (MD -0.44, 95% CI, -1.94
to 1.06), or between low-FODMAP diet/fructans (0.5 g/kg/d, max. 19 g of FODMAP; n=21) and lowFODMAP diet/maltodextrin (in both cases 0.5 g/kg/d, max. 19 g) groups (MD 0.4, 95% CI, -0.66 to
1.46; n=21).
In children with any functional gastrointestinal disorder (1 RCT, n=10), there was a difference in
abdominal pain intensity (measured using a 0-10 cm VAS) between 3-day low-FODMAP diet (0.15
g/kg/d; max. 9 g/d of FODMAP) and typical Singaporean diet groups (MD -1.36 cm, 95% CI -2.38 to 0.34).
Two RCTs evaluated children with recurrent abdominal pain. In the first trial (n=103), there was a
difference in abdominal pain intensity (measured on a 0-10 point scale) between a fructose-restricted
diet and no intervention at 2 weeks (MD -1.35 points, 95% CI -2.39 to -0.31). In the second trial
(n=30), there was no difference in abdominal pain intensity (measured on a 0-4 point scale) between a
lactose-free diet/milk with hydrolyzed lactose group and a lactose-free diet/milk with aspartame group
within the 14-day follow-up (MD 3.4 point, 95% CI, -2.57 to 9.37).
Conclusions: There is insufficient evidence for or against the efficacy of using a low-FODMAP diet for
management of children with FAPDs.
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Epidemiology of functional gastrointestinal disorders in children and adolescents in Singapore
Li Nien Michelle Tan1, Ying Xuan Hong1, Marion Aw1,2
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Objectives and Study: To assess the prevalence of functional gastrointestinal disorders (FGIDs) in
children and adolescents from 0-17 years old according to the Rome IV diagnostic criteria in a tertiary
hospital in Singapore.
Methods: A cross-sectional study in which children and adolescents aged 0-17 years old were
surveyed at the National University Hospital paediatrics clinic over a 5-month period in 2019. Parents
filled up a standardized Rome IV questionnaire on Paediatric Gastrointestinal Symptoms depending
on child's age -- 0-4 years or 4-10 years whereas adolescents had to complete a self-reported
standardized Rome IV questionnaire. Questions on socio-demographic profile and medical history
were also asked.
Results: 438 questionnaires were filled - 196 (85 females) for children 0-4 years, 170 (76 females) for
children 4-10 years and 160 (72 females) for 10-17 years. The prevalence of FGIDs appeared to
increase with age; with 15.8% (n=31) in children 0-4 years, 17.6% (n=30) in children 4-10 years, and
29.4% (n=47) in children 10-17 years.
Amongst children 0-4 years, the FGIDs included 18 functional constipation, 7 infant regurgitation, 2
functional diarrhoea, 2 infant colic and 2 rumination syndrome. For children 4-10 years old, there were
13 functional constipation, 13 functional dyspepsia (comprising epigastric pain syndrome and postprandial distress syndrome), 7 irritable bowel syndrome (IBS), 3 functional abdominal pain, 3
aerophagia, 2 functional nausea, 1 functional vomiting and 1 abdominal migraine. 6 children from
aged 4-10 years had more than one FGID while none of the children less than 4 years had more than
one FGID.
Amongst the 10-17 years old who were surveyed, 26 had functional dyspepsia. Other FGIDs included
12 functional constipation, 9 aerophagia, 6 functional nausea, 5 functional vomiting, 3 abdominal
migraine, 2 irritable bowel syndrome, 2 functional abdominal pain, 1 non-retentive faecal incontinence
and 1 rumination syndrome. Of the 47 with FGIDs, 14 subjects had 2 or more FGIDs, most commonly
functional dyspepsia with concomitant functional nausea. Among those with FGIDs, 12 (25.5%) had
family history of GI problems and 25 (53.2%) reported stress level greater than 5 (out of 10) often in
relation to their studies/ major examinations.
Conclusion: Functional constipation was the most common FGID in children younger than 10 years
of age (31/61, 50.8%) whilst functional dyspepsia was the most common in the older children (26/47,
55.3%).
Among children less than 10 years old with functional constipation, more information on dietary habits,
lifestyle measures and possibly stool microbiota profile may be of interest in this predominantly Asian
group of children.
Based on Rome IV criteria, more than a quarter of adolescents seen at the clinic had FGIDs. It may be
of benefit to consider the behavioural approach or psychological aspect of adolescents who present
with these symptoms. Potential triggers such as irregular mealtimes, high stress levels and stress
coping mechanisms should be explored in the management of these patients.
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Prevalence of Functional Gastrointestinal Disorders in Chinese and Vietnamese Infants and
young children
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Objectives and Study: Functional Gastrointestinal Disorders (FGIDs) are clinical entities that are
characterized by chronic or recurring gastrointestinal symptoms in the absence of recognized organic
etiology. The prevalence of functional gastrointestinal disorders in young children, particularly from
Asia, is largely unknown. The aim of this study is to assess the prevalence of FGIDs in infants and
young children in a representative sample in China and Vietnam.
Methods: Two prospective, cross-sectional, community-based surveys were conducted among
healthy infants and young children between the ages of 0 - 4 years in China and Vietnam. The
subjects were recruited from the cities of Jinhua and Shanghai in China and Hanoi in Vietnam. A total
of 4115 subjects (1300 from Jinhua, 1304 from Shanghai and 1511 from Hanoi) completed a validated
questionnaire on pediatric gastrointestinal symptoms, which was translated into local language. FGIDs
in infants and young children were diagnosed using the Rome IV criteria.
Results: According to the Rome IV criteria, the prevalence of having a FGID in Chinese infants and
young children is 27.3% and only 10.0% in the Vietnamese group. In addition, 3.72% of infants have
more than one FGID in China while only 0.6% in Vietnam. Infant regurgitation was the most common
FGID among the 0-6 months old (33.9% in China and 9.3% in Vietnam), while functional constipation
was the most common among the 1 - 4 years old (7.0% in China and 5.6% in Vietnam) in both
countries. Risk factor analysis revealed that prevalence of infantile colic was higher with better
maternal education and low birth weight in China, whereas no associations were found in Vietnam. In
China, the prevalence of infantile regurgitation was significantly greater in males and those living in a
rural area while in Vietnam it was increased with the level of maternal education. Both, being
exclusively breast fed at least up to 4 months and starting formula feeds within the first month was
linked with higher prevalence of infant regurgitation for infants in China while the opposite was true in
Vietnam. Lastly, in China the risk of functional constipation was lower for infants who were delivered
vaginally. However, in Vietnam functional constipation was higher in prevalence in males and in
families with only one child.
Conclusion: FGIDs as defined by the ROME IV criteria, are common in Chinese and Vietnamese
infants and young children. In both the China and Vietnam, infantile regurgitation was the most
common FGID in infants while functional constipation was most prevalent among young children.
However, the differences in FGIDs prevalence and risk factors in both the countries show that it will be
beneficial to have more studies in the future in different regions and also to look more in-depth into
cultural and dietary factors in order to have a more complete understanding.
Disclosure of Interest: Serene Yaling Tan: Paid employee of FrieslandCampina
Contact e-mail address: serene.tan@frieslandcampina.com
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Use of aprepitant as an abortive therapy in pediatric patients with cyclical vomiting syndrome
Aravind Thavamani1, Sindhoosha Malay2, Senthilkumar Sankararaman1
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Objectives and Study: Cyclical vomiting syndrome is a recurrent debilitating illness characterized by
episodes of nausea and emesis with widely varied pharmacotherapy practices across the country.
Aprepitant is a Neurokinin - 1 antagonist which is now increasingly used in patients with CVS.
Methods: We analyzed all pediatric patients with a primary diagnosis of CVS using ICD 10 code in the
Pediatric Health Information System (PHIS) database of the Children's hospital association.
Demographic data, comorbid conditions including psychiatric illness, medications including antiemetics
and anxiolytics were recorded. Propensity score matching (PSM) was used to match CVS patients
who received Aprepitant during their inpatient hospitalization with patients without Aprepitant use.
Seven- and 30-day readmission rates (admitted to hospital or emergency department visit for CVS
only) were used as outcome variables to assess the effectiveness of Aprepitant in aborting an
episode.
Results: We analyzed a total of 1,775 patients of which 96 received Aprepitant during the ipatient
hospitalization. Aprepitant group were slightly older (13.5 vs 12 years), more often females (69% vs
60%), Caucasians (74% vs 59%) and had private insurance (59% vs 45%). Aprepitant group had
increased prevalence of comorbid conditions including anxiety, migraine, dysautonomia, Irritable
bowel syndrome whereas had decreased cannabis use, GERD, dyspepsia (Table). Further, Aprepitant
group had increased duration of hospital stay (5 vs 3 days) and total hospitalization costs ($11,790 vs
$6380). Despite increased comorbid conditions and likely sicker population in the Aprepitant group as
evidenced by prolonged LOS and hospital charges, there was no significant difference in the 7 day
(17% vs 16%, P=0.91) or 30 day (47% vs 38%, P=0.10) readmission rates. However, Aprepitant group
had significantly higher 6 (81% vs 68%, P=0.02) and 12 (85% vs 76%, P=0.01) month readmission
rates, further emphasizing the severe disease spectrum of CVS in which Aprepitant was used. PSM
did not reveal any significant difference in the 7 day (17% vs 17%, P=0.99) or 30 day (47% vs 41%,
P=0.38) readmission rates.
Conclusion: Aprepitant use was not associated with decreased readmission rates in pediatric patients
with CVS. However, this lack of association is likely due to its use in patients with severe disease
spectrum. Well-constructed prospective trials are needed to evaluate the role of Aprepitant as an
abortive therapy in CVS.
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[Demographics and clinical characteristics of the study population.]

Contact e-mail address: aravindjt@gmail.com

Volume 72, Supplement 1, May 2021

610

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-eP-291
How to position impedance-pH probes in pediatric patients
Kris Van De Maele1, Koen Huysentruyt1, Yvan Vandenplas1
1UZ

Brussel, KidZ Health Castle, Brussels, Belgium

Objectives and Study: Multichannel intraluminal -impedance (MII) - pH recording is used frequently
for the diagnosis of gastroesophageal reflux disease in children. The location of the probe is essential
to obtain a reliable recording. Since existing formulas for estimating the catheter's insertion are
insufficiently adequate, a new formula was developed.
Methods: We prospectively compared the location of the MII-pH probe in 127 children according to i)
the location according to fluoroscopy, at a distance of two vertebral bodies above the diaphragm,
which is considered the gold standard; ii) the location according to a formula developed by our nurses.
Prior to the fluoroscopic control, the nursing staff located the probe at a distance calculated according
to a simple formula: "distance (nose tip to ear canal) + (nose tip with head in neutral position to nipple
line) in cm". The probe was considered malpositioned if the distance of the formula differed more than
1 cm (i.e. the change of position caused by movements) when compared to fluoroscopic control.
Statistical analyses were done using R version 4.0.3. Mean error and 95% limits of agreement of
Bland-Altman plots were calculated. A p-value of < 0.05 was considered statistically significant.
Results: A total of 127 children (44.0% girls) were included, with a median (Q1,Q3) age of 6 (2.2,16.0)
months. Mean (SD) weight for age (WFA) and height for age (HFA) z scores were -0.19 (1.3) and -0.5
(1.1), respectively. When compared to fluoroscopic control, 77.2% were positioned correctly, 11.8%
were malpositioned by 1-2 cm and 11.0% by >2 cm. When the formula led to malpositioning, the probe
was most frequently placed too deep (22/29). The mean difference between the positions determined
by the formula vs fluoroscopic control was 0.41 cm with a lower limit of agreement (LOA) of -2.40 cm
and upper LOA of 3.21cm. There was no influence on the probability of malpositioning of sex (OR
1.48, 95% CI 0.59-3.73), an extreme (< -2 or >2) Weight For Age (OR 0.83, 95% CI 0.14;3.40) or
extreme Height For Age (OR 1.29, 95% CI 0.21;5.91). The median age of children with a correct probe
position tended to be younger (5.5 months vs 7.7 months, p = 0.052). A posteriori checking confirmed
the differences were due to inaccurate measurements, induced by the fact that the head had not been
in neutral position.
Conclusion: The formula developed in our unit is easy to apply and predicts in the majority of cases
the correct location of the MII-pH electrode, resulting in decreased manipulations and less radiation
exposure. However, because of inaccurate prediction -mostly due to inaccurate measuring- radiologic
control remains recommended.
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Improvement of regurgitation associated GI symptoms in infants with severe GI burden: post
hoc insights from a double-blind, randomized, controlled trial
Marc Bellaiche1, Thomas Ludwig2, Małgorzata Arciszewska3, Anke Bongers2, Cedric Gomes4,
Agnieszka Świat5,6, Faouzi Dakhlia7, Anne Piollet8, Raish Oozeer2, Yvan Vandenplas9
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Objectives and Study: Functional regurgitation has been reported to be frequently associated with
gastrointestinal (GI) symptoms such as inconsolable crying or hard and infrequent stools. The specific
combination of prebiotic short chain galactooligosaccharides and long chain fructooligosaccharides
(scGOS/lcFOS, ratio 9:1) and postbiotics derived from the Lactofidus TM fermentation process has been
found in clinical studies to positively impact gut microbiota function and improve stool consistency and
infant colic. It has been hypothesized that the addition of prebiotics and postbiotics in a thickened antiregurgitation (AR) formula could potentially improve, not only regurgitation, but also associated GI
symptoms. We aim to present a post hoc exploration of a double-blind, randomized controlled trial
(NCT03371615) that investigated the safety and GI tolerance of a novel AR formula with carob bean
gum (CBG), pre- and postbiotics.
Methods: Fully formula fed infants (n=182, 21-91 days old) with regurgitation (adapted Rome IV
criteria) were randomly assigned to receive the novel AR formula or control AR formula over a 4-week
main study phase with an optional 4-week extension. The novel AR formula contained CBG as
thickener (0.4g/100ml), postbiotics and scGOS/lcFOS (0.4g/100ml). The control AR formula has a
history of safe usage in multiple countries contained CBG (0.4g/100ml) and postbiotics, but no
scGOS/lcFOS. The primary outcome was the Infant Gastrointestinal Symptom Questionnaire (IGSQ)
sum score at week 4, providing a measure of overall GI symptom burden. Secondary outcomes
included IGSQ item scores, adverse events, growth parameters, stool characteristics, and
regurgitation severity.
Results: GI tolerance was similar for both formulas, with equivalence demonstrated for the IGSQ sum
scores of both groups at week 4. IGSQ sum scores improved significantly for both groups within 1
week of intervention (Mixed Model for Repeated Measures [MMRM], p< 0.001) and further improved
over the 4 weeks. The post-hoc subgroup analysis showed a more pronounced improvement in GI
symptom burden in infants with more severe GI symptoms at baseline (IGSQ sum score ≥35), when
receiving the novel compared to the control AR formula (MMRM, p=0.008). An exploratory analysis
showed significant improvements in all IGSQ item scores (stooling, spitting-up/vomiting, crying,
fussiness and flatulence) after 4 weeks compared to baseline (Item1: p=0.004; Item 2-13: p< 0.001). In
9 of 13 items, a significant improvement was observed within the first week. Both formulas were safe
based on reported adverse events, with fewer early terminations due to adverse events observed in
the group that received the novel AR formula compared to the group that received the control AR
formula.
Conclusion: The novel AR formula combining CBG with scGOS/lcFOS and postbiotics that is welltolerated and safe was found in this posthoc analysis to have a more pronounced beneficial effect on
GI symptoms in infants with more severe GI burden. Both AR formulas reduced regurgitation and
improved specific GI symptoms (stooling, spitting-up/vomiting, crying, fussiness and flatulence)
throughout the study. Addressing regurgitation-associated GI symptoms could improve the quality of
life of parents and children.
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Usefulness of the Chicago classification in pediatric esophageal motility disorder
Melquecidec Vargas Sandoval1,2, Yeison Hernando Vila Diaz1,2, Marcela Guapacha Montoya1
1Gastrokids
2Bosque

SAS, Risaralda, Pereira, Colombia
University, Cundinamarca, Bogota DC, Colombia

Objective: To describe the application of the Chicago 3.0 classification for the diagnosis of
esophageal motility disorders in patients from a paediatric gastrointestinal physiology center in the
Colombian “eje cafetero”.
Methods: Retrospective observational study with 50 paediatric patients (< 18 years old), with high
resolution esophageal manometry (HREM).
Results: There was a population of 50 paediatric patients, 46% female (23) and 54% male (27), with
an average age of 12,26 years (1-17 years old), with an indication of HREM associated with
Dysphagia in 60% (30), followed by Gastroesophageal Reflux (24%), Thoracic pain (10%), and
Postsurgical state (3%); the predominant symptom in there population was dysphagia (78%), followed
by heartburn (56%) and choking (32%). 78% (39) presented an alteration in the study, being the
majority diagnoses Achalasia (type I 2%, type II 14% and type III 2%) and ineffective esophageal
motility, with 18% (9) each, followed by the UEG exit obstructive pattern 8% (4), Jackhammer
esophagus 6% (3), distal esophageal spasm 2% (1). 52% of the population (26) had used some
pharmacological treatment. Three patients had a previous diagnosis of Down syndrome and one with
cerebral palsy.
Conclusions: Taking account that 83.3% of the cases of Dysphagia showed an alteration in the
manometry, it can be concluded that it is possible to use the Chicago 3.0 classification as a parameter
to generate a diagnosis of esophageal dysmotility in the pediatric population by using by HREM.
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Long-term follow-up in a sample of children with functional abdominal disorders
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Objectives and Study: Assessing 15 years after the diagnosis how a population of children who had
been diagnosed with FGID has evolved. Particularly if they have developed chronic gastrointestinal
disorders such as RCU, Crohn´s disease, celiac disease, psychiatric disorders such as depression,
anxiety disorders, schizophrenia or neurological disorders such as migraine.
Methods: 79 patients were enrolled (F=40; M=39) who were diagnosed with FGID between 2002 and
2010 using the Rome criteria at the Burlo Garofolo Hospital in Trieste. The age at remote diagnosis
was 9±5 years (M±SD), the current age at telephone follow-up was 23±5 years (M±SD). A telephone
interview was conducted, using a questionnaire created specifically for the study, to investigate
whether patients 15 years after diagnosis still suffered from FGIDs, whether they had developed
chronic intestinal or neuropsychiatric disorders.
Results: After 15 years, 45% of patients diagnosed with FGIDs in children still suffer from functional
gastrointestinal disorders. No association has been found between FGIDs and chronic gastrointestinal
disorders (MICI, celiac disease, other) but 43% have one or more neuropsychiatric disorders with a
clear prevalence for the female sex. The neuropsychiatric disorder most frequently found in the
population was anxiety disorder.
Conclusion: The figure of the paediatrician is therefore essential to identify among patients affected
by FGIDs those at risk, so that they and their families can be taken care of by the NPI to prevent the
development of neuropsychiatric pathologies. However, further studies are needed to assess whether
the early treatment of patients at risk with FGID by the NPI can prevent the onset of neuropsychiatric
disorders.
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Probiotics for management of functional abdominal pain disorders in children: A cochrane
collaboration systematic review
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Objectives and Study: ´Functional abdominal pain´ is pain occurring in the abdomen that is not
associated with detectable pathology, and is a significant cause of morbidity within the paediatric
population. It has been hypothesised that the use of microorganisms might change the composition of
bacterial colonies in the bowel and reduce inflammation, as well as promoting normal gut physiology
and thereby reducing functional symptoms. Given the increasing number of studies in this area, it is
important to have a focused and contemporaneous review of the efficacy of probiotics in the
management of functional abdominal pain disorders (FAPDs) in children.
We set out to evaluate the efficacy and safety of probiotic preparations in the treatment of FAPDs in
children.
Methods: We searched the literature for randomised controlled trials that assessed probiotic
preparations compared to placebo. Those included were aged 4-16 years and had a diagnosis of
FAPDs according to Rome II or III criteria.
Using Cochrane Collaboration methods we analysed the data against primary outcomes of treatment
success, severity of pain, and frequency of pain, as well as secondary outcomes including adverse
events.
Results: Our main analysis looking at treatment success comparing probiotics vs. placebo found 11
studies suitable for inclusion with a total of 941 participants. These results showed probiotics are
probably better than placebo for treatment success of FAPDs (RR 1.55 [95% CI 1.35, 1.79], moderate
certainty due to inconsistency). A sensitivity analysis after exploring heterogeneity and removal of one
significant outlying study authored by pharmaceutical employees found probiotics were better than
placebo for treatment success of FAPDs (RR 1.27 [95%CI 1.09, 1.48], high certainty, i 2 0%)
In addition, our analysis looking at severity of symptoms on completion of a course of probiotics vs
placebo found 10 studies with a total of 734 participants. This analysis found probiotics are probably
more efficient than placebo in reducing pain severity (MD -0.58 [95% CI -0.89, -0.26], moderate quality
due to inconsistency, i2 76%).
Data on adverse events for 11 studies, with a total of 888 participants showed there may be no
significant difference between probiotics and placebo (RR 0.97 [95% CI 0.67, 1.40], low certainty due
to sparse adverse event data). There were no serious adverse events reported in any of the included
studies.
Conclusion: There is high and moderate certainty evidence to suggest that probiotics are probably
better than placebo for treatment success in FAPDs of childhood. This result is robust on a number of
sensitivity and subgroup analysis. In addition, probiotics probably reduce severity of pain in children.
Our analysis suggests that probiotics may be safe, but due to the absence of serious adverse events
and the sparsity of any events, this is low certainty data.
There was insufficient evidence to recommend an individual probiotic preparation or dosing regimen. It
is well documented that the production of probiotics is completed under regulation as food
supplements which can lead to natural variation in dosing and constitutions of these agents. As such,
professionals, guideline committees and patients will need to consider if the analyses presented are
sufficient to recommend the use of these therapies.
Disclosure of Interest: Morris Gordon has received travel fees to attend international scientific and
training meeting such as DDW, Advances in IBD, ESPGHAN, BSPGHAN and Cochrane focused
international events from companies including: Abbott, Nutricia, Biogaia, Ferring, Allergan, Tillots.
None of these companies have had any involvement in any works completed by Morris Gordon and he
has never received any payments for any other activities from these companies.
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The modified Bristol Stool Form Scale: a reliable and valid tool to score stool consistency in
Dutch (non) toilet trained toddlers
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Hauke Smidt2, Clara Belzer2, Marc A. Benninga1
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Objectives and Study: To assess whether the modified Bristol Stool Form Scale (m-BSFS) is
reliable, valid and user-friendly to use by parents, grandparents and day childcare employees to
evaluate stool consistency in toilet and non-toilet trained toddlers in the Netherlands.
Methods: Translation to Dutch and validity of the m-BSFS (scoring 32 general stool pictures) for 1-3
year old toddlers (n=89) was evaluated by parents, grandparents and day childcare employees. A
subgroup of participants scored an additional seven pictures of stools in a diaper to validate the mBSFS for non-toilet trained toddlers (n=16). To determine inter-rater reliability, two-way random effects
single rater intraclass correlation coefficient (ICC)consistency was used. Intra-rater reliability was
measured by Cohen's kappa (κ) by rating the same pictures in random order twice, with at least one
week between the first and second scoring
Results: Inter- and intra-rater reliability of the m-BSFS were above recommended minimal standards
of 0.61 for the 32 general stool pictures as well as for the seven pictures of stools in a diaper.
ICCconsistency for the general stool pictures of the first and second ratings were 0.71 (n=89) and 0.79
(n=77), respectively, with a κ of 0.71 (n=77). ICCconsistency for the stools in diaper pictures of the first and
second ratings were 0.93 (n=16) and 0.93 (n=15), respectively, with a κ of 0.75 (n=15).
Conclusion: The m-BSFS is reliable, valid and user-friendly to use by Dutch-speaking parents,
grandparents and day childcare workers to evaluate stool consistency in both toilet and non-toilet
trained toddlers in the Netherlands.
Disclosure of Interest: C.A.M.W. is supported by a grant from TKI, FrieslandCampina and Sensus,
M.H.C.S. is an employee of FrieslandCampina, E.E.V. is an employee of Sensus (Royal Cosun), M.A.
Benninga has acted as a consultant for Shire, Sucampo, Astrazeneca, Norgine, Coloplast, Danone,
FrieslandCampina, Sensus and Novalac. For the remaining authors, there is no conflict of interest.
Contact e-mail address: c.a.wegh@amsterdamumc.nl
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Is there a difference in fecal calprotectin according to the severity of obesity in pediatrics with
irritable bowel syndrome?
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Objectives and Study: Irritable bowel syndrome (IBS) is a common chronic functional gastrointestinal
disorder in pediatric patients. It is characterized by recurrent abdominal pain and changes in bowel
habits. Many factors such as lifestyle, mental illness, and chronic inflammation are known to be
associated with IBS, and it is generally known that the incidence rate is higher in obese patients. Only
a few studies have confirmed the presence of inflammation in the intestine in obese pediatric patients
with IBS through objective inflammation markers. Therefore, the purpose of this study is to investigate
the relationship between obesity and IBS in pediatric patients through fecal calprotectin.
Methods: From January 2015 to April 2020, patients under 18 years of age who underwent fecal
calprotectin test for chronic abdominal pain at 4 hospitals were retrospectively investigated. According
to the body mass index (BMI), the patients were divided into group I (BMI < 85 percentile) and Group II
(BMI ≥85 percentile). Group II was divided into Group IIa: Overweight (85 percentile≤ BMI < 95
percentile) and Group IIb: Obesity (BMI ≥95 percentile). Each group was divided into childhood
(6≤Age< 12) and adolescent (12≤Age< 18).
Results: 277 patients were diagnosed as IBS and underwent fecal calprotectin test. 202 (72.9%) were
in Group I and 75 (27.1%) were in Group II. Fecal calprotectin was significantly higher in Group I
compared to Group II (75.60±103.48 vs 45.89±66.57, P=0.006). There was also a significant
difference between Group I and the other two groups (Group IIa and Group IIb) (75.60 ± 103.48 vs
45.45 ± 63.38, P = 0.028; 75.60 ± 103.48 vs 46.22 ± 69.59, P = 0.025). In childhood group, there was
a significant difference in calprotectin between Group I and Group II (85.69 ± 142.13 vs 32.04 ± 28.17,
P = 0.029), but there was no difference in adolescent group (69.07 ± 87.13 vs 49.95 ± 73.87, P =
0.139). Fecal calprotectin was lower when there was moderate or high fatty liver on ultrasound
findings than when there was normal findings (68.52 ± 97.22 vs 18.53 ± 18.56, P = 0.017).
Conclusion: Fecal calprotectin was higher in normal weight pediatric IBS patients than in obese
patients, and were more characteristic at young ages. In the obese young age, it is thought that the
influence of other factors is greater than the intestinal inflammation in pediatric IBS patients.
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impedance monitoring
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Objectives and Study: The aim of the study was to evaluate acid (GERA) and nonacid (GERNA)
gastroesophageal reflux in infants and school-aged children assisted in a pediatric gastroenterology
center with esophageal atresia (EA) using pH-impedance (pH-MII) monitoring.
Methods: Between January 1 2018 and December 31 2019, all 24-hour pH-MII studies performed in
infants (1 to 2 years) and school age children (8 to 10 years) with EA were included. Automatically
detected retrograde bolus movements were manually reviewed and modified/deleted if necessary.

Results: We included 17 children: 9 infants (Group 1) and 8 school-aged children (Group 2).
Those in group 1 received PPIs in the first year of life, and pH-IIM was performed off medication.
Those in group 2 were medicated with PPIs according to symptoms.
The variables analyzed were: study duration, phmetry results (number of GERA, reflux index-RI- and
longest episode) and impedance results (total reflux, GERA and GERNA, proximal reflux, acid and
non-acid, symptomatic index -SI - and probability of symptomatic association-SAP-).
In infants, 1 patient had pathological IR; 7 of the 8 had an increased number of GERNA, with
pathological impedance. 2 patients reported symptoms (drowning and regurgitation), with negative SI
and SAP.
In older children, 7 patients had PPIs. 3 patients with pathological IR and 4 with pathological
impedance. None reported symptoms at the time of the study.
We observed the increased presence of GERNA in both groups.
Conclusion: Although it is difficult to extrapolate results due to the low number analyzed, we consider
that these patients could benefit from additional treatments to PPI therapy alone.
We highlight the importance of multidisciplinary follow-up, for treatment and timely diagnosis of
complications of AE. Because the symptoms of GER reported by these children may be rare, the pHIIM is a very useful tool for the diagnosis and characterization of GER in these patients.
We believe that future work is necessary to protocolize follow-up intervals with pH-IMM shorter than
those proposed in the latest Guidelines.
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Pharmacogenetic analysis, clinical response and adverse effects of thalidomide in paediatric
patients with inflammatory bowel disease: a multicenter study
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Serena Arrigo6, Paolo Lionetti7, Salvatore Pellegrino8, Giuseppe Maggiore9, Giuseppe Toffoli4,
Gabriele Stocco10, Giuliana Decorti1,3
1Institute for Maternal and Child Health - IRCCS Burlo Garofolo, Laboratorio di Diagnostica Avanzata
Traslazionale, Trieste, Italy
2Institute for Maternal and Child Health - IRCCS Burlo Garofolo, Pediatric Gastroenterology, Trieste,
Italy
3University of Trieste, Department of Medical, Surgical and Health Sciences, Trieste, Italy
4Centro di Riferimento Oncologico (CRO), IRCCS, Experimental and Clinical Pharmacology Unit,
Aviano, Italy
5University of Milano Bicocca, FMBBM, San Gerardo Hospital, Pediatric Department, Monza, Italy
6Giannina Gaslini Research Institute and Children Hospital, Pediatric Surgery Unit, Genova, Italy
7Meyer Children's Hospital, University of Florence, Gastroenterology and Nutrition Unit, Florence, Italy
8Azienda Ospedaliera Universitaria di Messina, Regional Celiac Center, Messina, Italy
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Objectives and Study: Thalidomide is an effective therapy in children with inflammatory bowel
disease (IBD) refractory to standard treatment. However, thalidomide use is often limited by its safety
profile. Very few pharmacogenetic studies have been conducted on IBD paediatric patients to
investigate the determinants for predicting clinical response and the development of adverse effects
(AEs) during thalidomide therapy. This study aimed to evaluate the correlation of candidate single
nucleotide polymorphisms (SNPs) involved in thalidomide pharmacodynamics with the clinical
response and the risk of AEs.
Methods: This retrospective cohort study involved six tertiary paediatric gastroenterology centers in
Italy: patients with a diagnosis of paediatric IBD treated with thalidomide were enrolled from January
1998 to February 2019. Therapy efficacy and the development of AEs during thalidomide treatment
and the presence of genetic variants in 4 candidate genes: tumour necrosis factor alpha (TNFα;
rs1800629, rs1799964, rs361525), vascular endothelial growth factor A (VEGFA; rs3025039,
rs699947, rs2010963), interleukin-8 (IL8; rs1126647, rs4073) and interferon-gamma (INFG;
rs2069707, rs2430561) were evaluated. Efficacy was assessed after 12 weeks of therapy; clinical
remission was defined as Paediatric Ulcerative Colitis Activity Index or Paediatric Crohn's disease
Activity Index ≤10. DNA was extracted from peripheral blood and genotyping of variants was
performed by KASP assays. Univariate associations, odds ratio (OR) and confidence intervals (CI) of
variants with efficacy and AEs of thalidomide, were evaluated by logistic regression models.
Results: Seventy-seven patients were enrolled, 27 (35.1%) with ulcerative colitis, 49 (63.6%) with
Crohn's disease and one patient (1.3%) with undifferentiated IBD. Median age at diagnosis of IBD was
13 (range 2-20) years. Fifty-eight patients (75.3%) achieved clinical remission. AEs were reported in
56 (72.7%) patients: electromyography anomalies (46.7%), symptomatic neuropathy (32.4%) and
dermatitis (20.7%) were the most frequent.Logistic regression analysis showed that the variant
rs2010963 of the VEGFA gene was associated with the risk for developing dermatitis (OR 4.63, CI
1.28-16.68, p-value 0.02) and the variant rs4073 of the IL8 gene was related to a lower probability of
symptomatic neuropathy (OR 0.49, CI 0.25-0.98, p-value 0.04).
Conclusion: Our findings show an association between the variant rs2010963 in VEGFA gene and an
increased risk of dermatitis, which could be related to the presence of higher levels of VEGF that may
promote skin inflammation. The variant rs4073 of the IL8 gene was found to be protective for the
development of symptomatic neuropathy, probably because it reduces the production of IL8 involved
in several inflammatory diseases. None of the candidate variants were associated with thalidomide
clinical efficacy or with isolated electromyographic anomalies.If our results will be confirmed by further
studies, the analysis of these polymorphisms could predict the risk of developing neuropathy and other
AEs.
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Objectives and Study: The diagnosis of early onset inflammatory bowel disease (EOIBD) has been
increased, however the clinical course of the disease and response to treatment in this young
population still needs to be clarified. The aim of this study was to delineate the demographic and
clinical features of children diagnosed with inflammatory bowel disease (IBD) before age 10, and
compare the data with those who were diagnosed after 10 years of age (LOIBD).
Methods: The medical records of patients with IBD who were diagnosed between 2010 and 2019
were reviewed. Patients with an identified monogenic defect and those diagnosed as unclassified IBD
were excluded. Data of patients with ulcerative colitis (UC) and Crohn´s disease (CD) were compared
according to the age at onset of the disease. Disease activity assessed by the Pediatric Crohn´s
Disease Activity Index (PCDAI) or the Pediatric Ulcerative Colitis Activity Index (PUCAI) scores.
Results: A total number of 141 patients were enrolled to the study (30.5% EOIBD, 69.5% LOIBD).
The onset of disease was before 10 years in 29/79 (36.7%) of patients with UC and 14/62 (22.5%)
with CD. Among UC patients, 59.4% were female, whereas there was a slightly male dominance in CD
patients (56.4%). The extent of the disease in early onset UC was comparable with late onset UC,
However more patients with late onset UC had moderate to severe disease activity (PUCAI≥35) at
presentation than those with early onset (58% vs 28%, p< 0.05) Extraintestinal manifestations were
more common in early onset UC (31% vs 12%, p< 0.05). Most of the patients with CD (81%) had
moderate to severe disease activity (PCDAI>30) and it was not different between early and late onset
CD patients. None of the patients with early onset CD had terminal ileum and/or limited cecal
involvement (L1). Colonic (L2), ileocolonic (L3) and upper gastrointestinal involvement (L4) were
comparable in early and late onset CD. Perianal disease was significantly more common in late onset
CD (61.9% vs 25%, p< 0.05). There were no significant difference between early onset and late onset
patients regarding gender, rate of consanguinity and the presence of a positive family history of IBD in
patients with CD or UC.
Conclusion: These data support different phenotypes of inflammatory bowel disease according to the
age at onset of the disease. These differences in early and late onset IBD patients should be
contemplated before planning the treatment strategy.

Volume 72, Supplement 1, May 2021

622

GASTROENTEROLOGY - Inflammatory bowel disease
G-eP-301
NLRC4 mutation as a cause of Very Early Onset-Inflammatory Bowel disease (VEO-IBD)
refractory to treatment
Faisal Alhaffaf1, Awad Alqahtani1, Sarah Algubaisi1, Khaled Alqoaer2, Abdulrahman Asiri1, Sami Wali1,
Hamoud Alheby1
1PSMMC,
2King

Pediatric Gastroenterology and Hepatology, Riyadh, Saudi Arabia
Salman Armed Forces Hospital, Pediatric, Riyadh, Saudi Arabia

Objectives and Study: Very early-onset inﬂammatory bowel disease (VEO-IBD) is a subgroup of
inflammatory bowel disease (IBD) which occur below the age of six years. Infantile IBD is described
when the onset is in the first two years of life. Monogenic cause of VEO-IBD contribute to 20% of the
cases (1). Several autoinflammatory conditions can lead to VEO-IBD . A subset of these patients
present with a distinct phenotype and more severe disease than older children and adults .This
include mutations in NLRC4 (2). Mutant NLRC4 causes constitutive Interleukin-1 family cytokine
production and macrophage cell death. Infected patient macrophages are polarized toward pyroptosis
and exhibit abnormal staining for inflammasome components. These findings describe and reveal the
cause of a life-threatening but potential treatable autoinflammatory disease that underscores the
divergent roles of the NLRC4 inflammasome (3).This illustrates the unique etiology of VEO-IBD, and
the subsequent effects on therapeutic options and potential outcome.
Methods: Case report.
Results: Case Presentation
We report an infant who presented at 4 months of life with fever, bloody diarrhea, persistent fever,
failure to thrive, iron deficiency anemia with high inflammatory markers and severe pri-anal fistulizing
disease. The diagnosis of VEO-IBD was made. She had a complicated disease course and
unresponsive to medical therapy. The refractory nature of her disease, together with her young age of
presentation, prompted utilization of whole exome sequencing (WES) to detect A NLRC4 variant
c.2044A>C p.(Lys682Gln) gene. The genetic diagnosis of autosomal dominant autoinflammation with
infantile enterocolitis was made. Initially, She was started on steroid (2 Milligram per kilogram). After
starting steroid, the bloody diarrhea decreased in frequency and numbers but high inflammatory
markers persist with severe peri-anal disease. She was started on IL1 targeted drug (Anakinra) with
minimal improvement. For that, IL6 targeted drug (tocilizumab) was added. She showed some
improvement, The fever and irritability disappeared. She gained weight. However, perianal disease,
anemia and her inflammatory markers did not improve. IL 18 targeted drug was planned to be started.
However, The medication was commercially not available. After 9 months from her first presentation,
She developed generalized lymphadenopathy. The biological treatment were stopped and Excisional
biopsy was done which revealed non Hodgkin lymphoma. EBV PCR was negative. Unfortunately, She
died before starting treatment.
Conclusion: Mutant NLRC4 causes life-threatening and difficult to treat autoinflammatory disease. It
leads to VED-IBD and occasionally Macrophage-activation syndrome (MAS). Our case did not show
MAS but developed lymphoma which could be due to the original disease or the biological treatment
or could be augmented by both. This illustrates the unique etiology of VEO-IBD, and the subsequent
effects on therapeutic options and potential outcome.
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Introduction: Inflammatory bowel disease (IBD) and eosinophilic esophagitis (EoE) are chronic
immune-mediated diseases of the gastrointestinal tract with a complex pathogenesis. In IBD,
esophageal disease is rare and has different endoscopic and histological features from EoE.
Ulcerations and erosions are commonly seen in Crohn's disease (CD) while linear furrows, rings and
exudates are common in EoE. Histologically, lymphocytic infiltrate is typically seen in conjunction with
eosinophils in CD while only increased eosinophils are seen in EoE. Recently, there have been reports
of increasing concomitant IBD and EoE. Limketkai et al. recently reported 549/16,535 (3.3%) patients
had concomitant EoE and IBD with fewer EoE related disease complications in these patients. The
objective of this study was to (1) assess the prevalence of esophageal eosinophilia (EE) in the IBD
population at our center and (2) determine the number of IBD patients with EE that have features of
EoE.
Methods: We performed a retrospective chart review of all children diagnosed with IBD followed by
the Pediatric Gastroenterology section at Yale New Haven Hospital. Data collected from medical
records included current patients demographics, endoscopic and histological findings. The criteria
used to define esophageal eosinophilia (EE) was histological evidence for ≥ 15 eosinophils/high field
power on any of the esophageal biopsies.
The study was approved by the Human Research Protection Program of Yale University.
Results: We studied a total of 233 patients with IBD who are currently followed at Yale New Haven
Hospital. Primary clinical diagnosis based on clinical criteria at the time for the first endoscopic
evaluation for each disease among the 233 patients included CD 126/233 (54.1%), UC 95/233
(40.8%), indeterminate colitis (IC) 6/233 (2.6%), EoE 2/233 (0.8%), concomitant CD and EE 2/233
(0.8%), and finally concomitant UC and EE 2/233 (0.8%). Additional 15 patients (total n= 21) were
found to have EE on subsequent esophageal biopsies during the course of their IBD. EE, defined as ≥
15 eosinophils/high field power, was identified in 21 of 233 patients (9.0%), of which 15 were male and
6 were female (12 CD, 9 UC). Of the 21 patients, 9 had clinical features suggestive of EoE, seen in
both CD (n=6) as well as UC (n=3).
Discussion: This study demonstrates a 9% (21/233) prevalence of EE in patients with IBD, affecting
both those with CD and UC. Nine of the 21 patients with EE had clinical and/or endoscopic findings
consistent with a diagnosis of EoE, seen in both CD (n=6) as well as UC (n=3). This data suggests
prevalence of EoE in IBD of 9/233 (3.9%), similar to the results presented by Limtetkei et al., and Soon
et al.. None of the CD patients had endoscopic or histological findings suggestive of CD esophagitis.
In addition, none of the patients with EE had a history of food impaction. In our patient population, a
majority of the EE seen in patients with IBD were diagnosed as being a part of the underlying IBD
rather than concomitant EoE disease.
Conclusion: The prevalence of EE in our IBD population was 9% affecting both patients with UC and
CD. Further studies focused on overlapping epidemiology of IBD and EoE are needed to assess for
long-term progression of concomitant disease.
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Objectives and Study: Varicella-zoster virus (VZV) infections can be severe and life-threatening in
immunocompromised hosts. Children with a diagnosis of inflammatory bowel disease (IBD) early in life
are at a significant risk of infection due to their immunosuppression from both their underlying disease
and treatment. Our study aimed to determine the immunity and vaccination rates among paediatrics
patients with IBD at our hospital.
Methods: Retrospective analysis of the clinical information of the patients diagnosed with IBD, for
almost 8 years, from January 1, 2011, to September 30, 2019, at the Centro Hospitalar e Universitário
São João, Porto.
Results: There were 251 new diagnoses of IBD during this time. Two cases were excluded because
of no follow up. Of the 249 cases, 52,6% were males. Mean age was 13,8 years (range 10 months 18 years). Crohn's disease was present in 66,7% of the cases and 33,3% had ulcerative colitis. VZV
status was tested in 224 (90%) patients. Immunity to varicella was found in 83,9%, and in 2,2% of the
cases the tests were equivocal. In the group of unimmunised children, 9/31 (29%) had a history of the
disease and 14/31 (45,2%) received varicella vaccination after the diagnosis; in the remaining 17
cases, eight failed the recommendation of vaccination and nine with severe presentation of disease
did not had the opportunity because infliximab was started at the moment of diagnosis. One patient
under adalimumab had varicella during the treatment without complications.
Conclusion: The documentation of immunity to varicella should be done in all children and
adolescents with IBD, regardless of their immunization history. We demonstrate high rates of VZV
testing, however the potential for improvement is still present. Approximately half of the unimmunised
patients did not receive the varicella vaccine for different reasons. Recent studies suggest that live
vaccines may be tolerated in patients receiving long-term immunosuppressive therapies. However,
this topic remains controversial, and further studies are needed.
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Objectives and Study: Thiopurines exert a glucocorticoid-sparing effect for patients with inflammatory
bowel disease (IBD) but may induce leukopenia and red blood cell macrocytosis. Mean corpuscular
volume/white blood cell (MCV/WBC) ratio has been suggested as an instrument for therapeutic
monitoring. The authors aimed to assess MCV/WBC ratio for evaluating therapeutic response to
thiopurines with IBD.
Methods: We performed a retrospective analysis of the cohort at a tertiary care center, for all
consecutive patients with IBD from August 2010 to July 2019. Erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), fecal calprotectin,and clinical remission criteria were assessed among
paediatric patients taking thiopurines. We evaluated the association between MCV/WBC ratio and
analytical remission through partial correlation coefficients, and the association with clinical remission
through Mann-Whitney U test, at three different moments (3, 9 and 12 months of treatment). Receiver
operating characteristics (ROC) curve analysis was performed for MCV/WBC ratio, CRP, ESR and
fecal calprotectin. Association between MCV/WBC ratio and mono, double, triple and quadruple
therapy was computed by Kruskal-Wallis test. Significance level was defined as 5%.
Results: A total of 191 patients were recruited. Patients with remission revealed higher
MCV/WBCratios: T3 (median [quartile range] = 12.6 [4.4] with remission vs. 11.2 [4.1] without
remission); T9 (13.4 [5.6] vs.11.0 [6.7]); T12 (14.2 [5.8] vs. 10.5 [4.2]). The differences were
statistically significant at T12 (p = 0.003, while p=0.126 and p=0.107 T3 and T9, respectively). The
correlations between the MCV/WBCratio and other parameters were statistically significant, but weak
|< 0.4|. In the analysis of the ROC curve, the MCV/WBC ratio improved as a predictor of remission
during the treatment time (area under the AUC curve (95 CI): T3=0.588 (0.475-0.700), T9=0.595
(0.474-0.715), T12=0.729 (0.600-0.857)). The MCV/WBCratio has a significantly higher AUC at 12
months, compared to the other analytical parameters (p=0.003).
Conclusion: The MCV/WBCratio may reflect greater adequacy of the effective therapeutic dose and
be useful as a predictor of remission at 12 months of treatment. However, it showed no association
with other analytical parameters. The sample size may have influenced the impact analytical power.
The MCV/WBCratio may represent a non-inferior alternative in assessing the probable efficacy of
thiopurines in IBD.
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Objectives and Study: Iron deficiency anaemia (IDA) and iron deficiency (ID) are common forms of
manifestation of Inflammatory Bowel Disease (IBD). In 2017, our unit's protocol for ID and IDA
management and treatment in IBD was adapted to the 2015 European Consensus on the Diagnosis
and Management of ID and Anaemia in IBD (ECCO Consensus). Our aims are to present the results
of our unit's experience in IDA and ID's management and treatment and to evaluate the effectiveness
of this protocol in reducing the percentage of patients with ID and IDA.
Methods: The protocol was applied to 15 patients with Ulcerative Colitis (CU) and 46 patients with
Crohn´s disease (CD) followed at our unit. An initial analytical study was carried out, with control at 3,
6, 9 and 12 months, with measurement of Haemoglobin, C-Reactive Protein and Ferritin. We
determined which patients met the criteria for iron supplementation and which were supplemented.
Results: At the initial assessment, 61.4% of the CD patients and 80% of the CU patients met the
criteria for supplementation. The percentage of IDA/ID was at 3,6,9 and 12 months: 6.7%/6.7%,
6.7%/26.7%, 6.7%/20.0% and 13.3%/20.0% in the UC group; and 2.2%/10.9%, 4.3%/6.5%,
2.2%/10.9% and 6.5%/13.0% in the DC group.
The Cochran Q test determined a statistically significant difference in the number of patients with
criteria for iron supplementation over the study period in the group with CD (X2 (2) = 10.877; p=
0.028). In the group with CU this difference does not seem to exist (p = 0.157). In the CD group, the
McNemar post-hoc test with Bonferroni adjustments was only significant for the supplementation
criteria in the initial assessment vs at 3 months (p = 0.016).
Conclusion: The application of the 2015 ECCO Consensus to our sample, allowed to reduce the
percentage of patients with CD needing iron supplementation at 3 months.
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Introduction: Pediatric IBD (P-IBD) has increased in incidence and prevalence over the last few
decades but this has not been the same all over the world. This phenomenon has included children
less than 6 years of age, known as very early onset IBD (VEO-IBD), who may have a monogenic
basis.
Objectives: To review the clinical course and genetic profile of children with ulcerative colitis (UC),
IBD unclassified (IBD-U) and Crohn's disease (CD), both pediatric onset IBD and VEO-IBD, in the last
20 years diagnosed at Pediatric GI unit in a University Hospital in Buenos Aires.
Methods: A retrospective study of patients with P-IBD diagnosed between 2000-2019 was performed.
Diagnosis was established by Porto criteria and divided by age of onset (G1, 6-18 years vs G2 ≤5
years) with genetic studies to detect monogenic forms. The following variables were evaluated: age,
sex, IBD subtype, symptoms, location/severity, extra-digestive diseases and treatment.
Results: 208 pediatric patients with IBD were identified: 3 (1.4%) had monogenic disease. Out of the
remaining 205 patients, there were 151 patients classified as G1(74%), and 54 patients (26%)
classified as G2. Whole exome sequencing and targeted panels were performed on a subset of G2
without additional cases of monogenic IBD identified, although further analysis is ongoing.
Heterozygous variants (allele frequency < 0.1%) in Mendelian IBD genes were identified in MVK,
MEFV, NCF1, NOX1, DOCK8,ATM, SAMD9, IL10RA and DUOX2. Initial diagnoses included:132 UC
(63%, G1: 62%, G2: 70%), predominance of moderate activity(S2) and pancolitis were seen in both
G1 and G2; 67 CD (32%, G1:35%, 62: 25%), characterized as inflammatory (B1) and location was L3
localization, 6 IBD-U (3%). Five patients were later reclassified as UC. The male/female ratio in both
groups was approximately 1.3:1. The median age at diagnosis was G1: 13.13 years [10.51, 15.50],
G2: 3.05 years [1.85, 4.31]. Regarding clinical presentation, in G2 abdominal pain was less frequent
(G2 56.3% vs G1 31.5%, p=0.003) Extra-intestinal manifestations were much more frequent in the G2
group (G1 14.6% vs G2 37% p=0.001) with greater liver involvement (G1 9.3% vs G2 37%, p=0.001),
more frequent in UC(45%). G2 patients were more refractory to ≥1 biologic treatment (60%) as
compared to 25% refractory in G1.
Conclusion: In this small Argentinian pediatric cohort study most VEO-IBD patients had a polygenic
form and only in 1.4% a known genetic variant associated to pediatric IBD was established. Whether
local environmental conditions are responsible for this difference with international publications who
refer up to 15 to 20% known genetic variants cannot be determined by this study. In our country, UC is
still more frequent in both age groups.There were more extraintestinal manifestations with
hepatobiliary involvement and refractory disease in the G2 group as compared to the G1 group.
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Introduction: Inflammatory bowel diseases (IBD) are chronic disorders that require effective therapies
that allow adequate clinical management and prevent relapses without interfering with the child´s
growth. Thiopurines have been used for many years for its ability to reduce disease activity, maintain
remission, prevent flares and steroid sparing. It is an oral medication that does not require a complex
context and is cheaper than other alternatives. However, their adverse effects have raised concern
with numerous studies on the risk, cause and prevention of these events.
Objective: to analyze the risks of using thiopurines as a single treatment or in combination with
biologics in pediatric patients with IBD diagnosed in the last 20 years
Methods: Retrospective, observational study of patients between 0- 18 years old. The following data
were evaluated: age, sex, date of diagnosis, type of IBD, dose-dependent
toxicities(hepatotoxicity/myelosuppression) or dose-independent adverse reactions (pancreatitis,
gastrointestinal intolerance, fever, flu-like syndrome, myalgia, arthralgia and rash) and time of
exposure to thiopurines, maximum dose used, dose received at the time of the adverse effect, whether
it was used as a single drug or in combination with biologics. There was no dosage of drug levels or
methylation activity.
Results: Sixty patients were identified who received thiopurines, with a median age of 11.5 years (ICR
25-75 5.1-14.4). 24 patients (40%) presented some adverse effect, most frequently in the first two
years of treatment: at 12 months 23.9% of patients (95% CI 14.3-38.3%) and at 24 months 38.3%
(Figure 1). The adverse effects were mostly dose-dependent, most commonly myelosuppression
(83%) and hepatotoxicity (17%) ; 13% of patients had to stop the medication (1 bicytopenia, 1
pancytopenia, 1 deep leukopenia), 25% had to reduce the dose, 54% resolved the effect
spontaneously and could continue with the same dose. No dose-independent adverse effects were
reported. Two patients diagnosed with IBD in adolescence developed tumors, both were receiving
azathioprine monotherapy at usual doses and presented the complication at 20 years of age.One
presented a Burkitt´s Lymphoma (after 39 months of treatment) and another a chronic myeloid
leukemia (after 19 months of treatment), both with excellent response to specific chemotherapy. No
significant differences in adverse effects were found when thiopurine was used alone or together with
biological treatment (54% vs. 43%, p 0.42). 26% of the subgroup of children under 6 years old (VEOIBD) presented adverse effects vs. 43% of those over 6 years old (p 0.192), with a reduced
requirement for biological escalation (37% vs. 70%, p 0.013).
Conclusion: In this 20-year follow-up cohort, we found that the occurrence of adverse reactions to
thiopurine was similar to those published in international guidelines. The presence of two cases that
developed tumors even with a short time of exposure to the drug is one of the risks of it. Combined
therapy with biologics did not present in this series adverse effects. It is possible that if blood levels of
active metabolites are monitored, the number of dose-related complications would be reduced.
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[ Cumulative incidence of adverse effects to thiopurines by age group]
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Inclusion criteria of randomized controlled trials in pediatric inflammatory bowel disease do
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Objectives and Study: Pediatric randomized controlled trials (RCTs) have shown that biologic
treatment is highly effective for inducing and maintaining remission in both Crohn´s disease (CD) and
ulcerative colitis (UC). However, patients enrolled in the clinical trial setting are recruited with stringent
eligibility criteria, resulting in a population that may differ from the population treated in the clinics. We
aimed to compare the biologics treatment outcomes in the routine practice between children who
would and would not have been eligible to be enrolled in the original registration industry trials.
Methods: Children (0-18 years) with IBD who were commenced on either adalimumab, infliximab or
vedolizumab were prospectively enrolled. Explicit demographic and clinical data, laboratory results,
and medications use were recorded at starting biologics as well as 4 and 12 months thereafter. For
each patient we applied the eligibility criteria as defined in the RCTs of infliximab (i.e. REACH in CD
and T72 in UC), adalimumab (IMAgINE in CD) and vedolizumab, and evaluated the proportion of
patients that qualified to be included in the corresponding RCT. The primary outcome was 12 months
steroid-free remission (SFR), defined as weighted pediatric crohn´s disease activity index (wPCDAI) <
12.5 without steroids, switching biologic, or surgery. Primary non-response (PNR) was defined as
treatment switch or surgery prior to the four months visit.
Results: A total of 85 children (61 [72%], 24 [28%] UC) provided 182 initiations of anti-TNF regimes
(130 [71%] CD, 52 [29%] UC) and included in our study. In CD, 48 (37%) cases initiated with infliximab
as the first biologic, 63 (48%) with adalimumab and 19 (15%) with vedolizumab. In UC patients 27
(51%) were first treated with infliximab, 9 (17%) with adalimumab and 16 (32%) with vedolizumab.
Only 35 (29%) of those treated with anti-TNF, would have been qualified to be included in at least one
of the anti-TNF RCT studies. In those treated with vedolizumab, only 7 (19%) would have been
qualified to be included in their RCT. In most cases, the outcomes of potential eligible patients were
better compared to those who would have been excluded from the trials, but without statistical
significance (Figure).
Conclusion: Most children with IBD who are commenced on biologics would not have been eligible to
be included in the industry-initiated registration trials. The excluded children achieve worse outcomes
than those who would have been eligible. Clinicians should be aware that results presented in
registration pharma trials of biologics in pediatric IBD do not necessarily reflect the patient-mix in the
real world clinical practice and may be biased towards the easier-to-treat patients.
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Clinical and therapeutic predictors of growth outcomes in Asian children with IBD: data from a
multi-centre Asian PIBD registry
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Objectives and Study: Paediatric IBD (PIBD) is an emerging problem in Asia, yet there is paucity of
regional data on its treatment and outcomes. The Asian PIBD research network was set up in 2017 to
collate PIBD-related data on a central database across 11 paediatric gastroenterology centres in 7
Asian territories (Hong Kong, Malaysia, Philippines, Singapore, Sri Lanka, Taiwan and Thailand). We
aim to describe predictors for growth at diagnosis and at 12 months follow-up.
Methods: Data on demographics, symptoms/disease behaviour/severity, anthropometry and therapy
were collected at baseline and at 12 months post-diagnosis. Linear growth failure (LGF) was defined
as Height Z-score ≥ 2 SDs below mean and being underweight as Weight Z-scores ≥ 2 SDs below
mean. All anthropometric measures were standardised as WHO 2007 Z-scores. A generalised linear
model was built to identify growth predictors through multivariate regression analysis.
Results: 270 children (Crohn's[CD]:161, Ulcerative colitis [UC]:97, IBD-Unclassified: 12)were
analysed. 13.0% of the cohort had LGF and 27.8% were underweight at diagnosis. LGF and
underweight CD cases at baseline was significantly more common than in UC : 14.3% LGF in CD vs
10.3% UC (p=0.038) and 30.4% underweight CD vs 22.7% UC (p=0.012) respectively. At 12months,
82.0% of CD patients and 69.8% of UC were in clinical remission. While the proportion of underweight
CD was significantly reduced(30.4% to 14.1%,p< 0.0001), there was no significant change in
LGF(14.3% to 16.9%,p=0.31). There was no significant reduction in LGF or underweight children with
UC at 12 months. A subgroup analysis of CD patients at 12 months followup, comparing those who
had steroids for induction (n=88)vs. exclusive enteral nutrition[EEN]](n=73) showed no significant
difference in mean height Z-score(-0.81 steroid vs -0.58 EEN, p=0.53) and mean weight Z-scores(0.51 steroid vs -0.81 EEN, p=0.45).
On multivariate analysis, length of diagnostic delay was the single most significant factor negatively
influencing both height(coeff. -0.39, p< 0.001) and weight Z-score(coeff. -0.33, p< 0.001) at diagnosis.
Oral ulcers(coeff -0.77, p=0.015), chronic diarrhea(coeff. -0.73, p< 0.001) and pyoderma
gangrenosum(coeff. -3.38, p=0.025) were negative predictors of weight Z-score at baseline.
Although early biologic use (within 3 months of diagnosis) was uncommon[n=15/270, 5.3%], it was the
only factor positively influencing linear growth(height Z-score)[coeff. 1.1, p=0.045] at 12 months
follow-up, adjusting for baseline anthropometry, disease activity index, disease phenotype and steroid
exposure. Persistence of anorexia/loss of appetite at 12 months was the only negative predictor of
weight Z-score(coeff. -1.545, p=0.012).
Conclusion: Malnutrition(LGF and underweight) is more prevalent in CD than UC at diagnosis and
diagnostic delay is negatively correlated with it. In spite of a high clinical remission rate >80% and
improvement in weight score at 12 months, 16.9% of children with CD still exhibit LGF. The choice of
steroid versus EEN at induction did not have significant impact on mean growth Z-scores in CD at 12
months. Early biologic use appears to be the single most important factor to positively influence linear
growth.
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Objectives and Study: Primary Epstein Barr virus (EBV) infection in pediatric patients with
inflammatory bowel disease (IBD) during immunomodulation with thiopurines has been associated
with an increased risk for malignancies or hemophagocytic lymphohistiocytosis (HLH). We determined
the prevalence of positive EBV serology at IBD diagnosis and seroconversion rate during follow up in
a large single center cohort of children with IBD.
Methods: Patients with IBD continuously followed in our IBD clinic between 2003 to 2019 were
included. EBV serology results and patient characteristics were retrospectively retrieved from the
hospital documentation system. Patients who initially tested EBV seronegative were prospectively
retested to determine current EBV status.
Results: Of 413 patients, 194 (56.7% males, median age at diagnosis 12.0 years) had available EBV
serology results, thereof 102 (53%) were EBV-positive. Of 92 EBV negative patients, 66 were retested
with a seroconversion rate of 17% after a mean follow up time of 4.3 years. Three children treated with
azathioprine experienced acute clinical relevant EBV infection 2, 2.5 and 4 years after IBD diagnosis.
Three cases of malignancy occurred in the cohort, none was related to EBV infection.
Conclusions: Almost 50% of pediatric IBD patients were EBV naïve at diagnosis and hence might be
at risk to develop severe EBV infection during immunosuppressive therapy, potentially associated with
complications such as hemophagocytic lympho histiocytosis (HLH) or malignancy. Thiopurine therapy
as a treatment option for children with IBD should be critically evaluated.
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Bowel Disease
Elisa Blasi1, Fiammetta Bracci2, Giuseppe Stella1, Gaia Margiotta1, Francesco Proli1, Franco
Scaldaferri3, Antonio Gasbarrini3, Valentina Giorgio4
1Università

Cattolica del Sacro Cuore, Department of Pediatrics, Rome, Italy
Gesù Children's Hospital, IRCCS, Department of Pediatrics, Rome, Italy
3Fondazione Policlinico A. Gemelli IRCCS, Institute of Gastroenterology and Internal Medicine, Rome,
Italy
4Fondazione Policlinico A. Gemelli IRCCS, Department of Woman and Child Health and Public Health,
Rome, Italy
2Bambino

Objectives and Study: Paediatric Inflammatory Bowel Disease (IBD) is a growing concern in
paediatric health care. Several factors have been studied to identify predictors of primary and
secondary non-response to anti-TNFα drugs. We aimed to investigate if serum levels of ɣ-globulins
and IgG could predict response to Infliximab and Adalimumab in paediatric patients affected by IBD,
and if they could predict development of anti-drug antibodies (ADAs).
Methods: All children with IBD under therapy with anti-TNFα agents between November 2015 and
September 2020 were included. We described patients in according to clinical and/or endoscopic
remission during biological therapy: children with “mucosal healing” and/or “clinical remission” (REM)
at the time of study observation; children with lack of response to induction of remission (PNR) at 1214 weeks from the beginning of therapy; children with loss of response after an initial response
(SLOR). Clinical and laboratoristic data (serum ɣ-globulins, IgG, ADA) were collected at the beginning
of biological therapy, at the end of scheme of remission induction (3 months), at 1 year from anti-TNF
initiation, at the end of follow-up or at drug withdrawal of biological therapy in case of PNR or SLOR.
Results: 42 patients were included and 12 were PNR, 22 SLOR, 8 REM. Among SLOR, 10 patients
obtained clinical remission after intensification of biological therapy. Among all patients, 2 final
categories were identified: response (RES) and non-response (non-RES) at the end of observation
time (18 and 24 respectively). Clinical response/non-response at 3 and 12 months follow-up evaluated
with only PUCAI/PCDAI score was identified (res/non-res). High values of ɣ-globulins (>13 g/l) were
significantly prevalent in non-res (83,3%) vs 34,3% of res group at 3 months follow-up (p=0,024).
Moreover non-res group at 3 and 12 months follow-up presented higher ɣ-globulins values at start
therapy in comparison to res group (p=0,17 and 0,72). At the end of follow-up 33,3% of RES and 47%
of non-RES group presented ɣ-globulins >13 g/l at start therapy (p=0,461). At 3 months follow-up nonres group presented significantly higher IgG values at start therapy in comparison to res group
(p=0,048). At 12 months follow-up, 61,5% of res patients did not report ADAs >10 U/ml at 3 months
follow-up, but also none of non-res patients presented positive ADAs at 3 months follow-up (p=0,077).
Conclusion: ɣ-globulins and IgG could potentially predict lack of response at the end of induction of
remission and the need of modulating the therapeutic scheme. It seems that an intensified induction
strategy may be proposed to these patients. This finding has particular significance in hospital settings
with limited laboratory services, where 2 routinary, easy-to-perform tests such as γ-globulins and IgG
levels could be useful to predict anti-TNFα response and to personalize treatment strategy.
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Objectives and Study: A preceding prospective study conducted in Minho region during a 12 months
period (1 may 2008 to 30 april 2009) made by the last author was the first in the country to describe
the incidence of newly diagnosed PIBD patients, with PIBD incidence being 4.2/100 000, UC 1.5/100
000 and CD 2.7/100 000. A study conducted 7 years later showed an increase in incidence from
4.2/100 000 to 5.19/100 000. These findings led us to recollect the new cases being diagnosed and to
compare the results with the previous data. This study aims to characterize patients diagnosed with
PIBD and the different therapeutic options that were used in a Pediatrics Gastroenterology Unit of a
tertiary center from 2010 to 2019.
Methods: A prospective cohort study was designed involving patients with PIBD followed in that unit
between January 2010 and November 2019. Laboratory results were collected at the moment of
diagnosis.Treatment options were collected at the time of diagnosis and were uptated every time the
treatment was changed.
Results: During this period there were 120 new diagnosed cases of PIBD, 88 CD (73.3%), 31 UC
(25.8%) and 1 inflammatory bowel disease type unclassified (0.9%). From 2010 to 2014 there were 53
new IBD cases, and from 2015 to 2019 there were 67 new cases. Regarding sex distribution 65% of
PIBD were males, with a greater proportion of males in CD (60%) and a greater proportion of females
in UC (58%). Median age at presentation was 14.8 years for PIBD, CD 13.5/UC 14.2 years. There
were 4 cases of very early onset inflammatory bowel disease (VEO-IBD). The most common
symptoms at presentation were abdominal pain (65%), diarrhea (65%) and rectal bleeding (45%).
Weight loss was reported in 45 cases (37.5%). Fistula and perineal abcess at presentation was found
in 9 patients (7.5%), 2/9 in the period from 2010 to 2014 and 7/9 from 2015 to 2019. Mean Body Mass
Index at diagnosis was 20.36.
The diagnostic workup up revealed anemia (hemoglobin< 11.5 g/dl ) in 41 patients (34%), elevated Creactive protein (CRP >2.9 mg/L) in 80 (66.7%), elevated fecal calprotectin (>100 ug/ml) in 60/110
(54.5%) and low ferritin (< 20 ng/ml) in 47 (39%).
Regarding the treament, 45 patients (37.5%) needed biological treatments during the course of the
disease. From these, 27 patients (60%) were treated with infliximab, 13 (29%) with adalimumab, 4
(8.8%) with vedolizumab and 1 with ustecinumab (2.2%). Ultimately surgery was performed in 4
patients (3.3%).
Conclusion: This study showed a steady rise in the number of IBD diagnosed with an increase of
1.26 more patients diagnosed each year throughout the period of 2015 to 2019 comparing with 2010
to 2014. The severity of disease at presentation in this period was significant as well. From this series
we also acknowledge the small number of patients that needed surgery (4/120) comparing to the
severity of the cases.
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Objectives and Study: Calgranulin-C (S100A12) is a new faecal marker of inflammation that is
potentially more specific for Inflammatory Bowel Disease (IBD) than calprotectin, since it is only
released by activated granulocytes. In recent years it has been confirmed that the S100A12 has
comparable sensitivity and specificity to fecal calprotectin (FC) in adult patients with IBD. The aim of
our study was to evaluate concentration of faecal S100A12 and calprotectin (FC) to see which of the
two tests best correlated to inflammation in IBD children.
Methods: Between September 2019 and March 2020, we prospectively enrolled all IBD pediatric
patients, both Crohn's Disease (CD) and Ulcerative Colitis (UC). Blood and faecal samples were
collected in order to evaluate serological markers of inflammation, faecal S100A12A and FC. S100A12
and FC were determined by enzyme-linked immunosorbent assay (ELISA).
Results: One hundred seventeen consecutive children, 46 (39%) with CD and 71 (61%) with UC were
enrolled in the study. The mean age was 14.6 years (range:5-18), 44% female. Twenty three children
were in clinical relapse (20%). No significant differences in S100 A12A levels were found between the
UC and the CD groups (mean ±ds 25 ±32mcg/ml vs 34 ±27 mcg/ml respectively, p=0.22).
In the UC group we found a statistically significant correlation of both calprotectin and S100A12 with
CRP (r=0.253, p=0.044 and r=0.252, p=0.040, respectively). In CD group we found that both
calprotectin and S100A12 correlated with hemoglobin (r= -0.343, p=0,024; r=-0.401, p 0.008
respectively), hematocrit (r=-0.361, p=0,046; r=-0.434, p=0.015, respectively), fibrinogen (r=0.499, p<
0,001; r=0.325, p =0.038, respectively ), and white blood cells count (r=0.309, p=0.044; r=0.394,
p=0.021, respectively). Moreover, in CD group, FC correlated with CRP (r=0.431 , p=0.004) and
erythrocyte sedimentation rate (r=0.430, p=0.004). Finally, S100A12 correlated with platelet count both
in CD and UC group (r=0.351 , p=0.021and r=0.254 , p=0.038, respectively) IBD children in clinical
relapse had higher values of S100A12 and FC than patients in remission (66±47 mcg/ml vs 43±42
mcg/ml, p=0.05 and 260±192 mg/Kg vs 166±169 mg/Kg, p=0.046, respectively).
Conclusion: Our preliminary data show that both faecal S100A12 and FC are useful non-invasive
biomarkers which reflect inflammatory activity of IBD children. Our future aim is to evaluate the
correlation of S100A12 and endoscopic finding in order to further clarify its role in the diagnosis and
the management of pediatric IBD.
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Objectives and Study: Multiple pathways link vitamin D status with the risk of development and the
clinical course of Inflammatory Bowel Disease (IBD). However, limited studies have been conducted
on the relationship between vitamin D and disease activity in IBD, especially in pediatric population
and the results have been inconsistent. Moreover Vitamin D metabolites may provide a more precise
assessment of sufficiency and mineral metabolism than total 25-hydroxyvitamin-D (25(OH)D). The aim
of our study was toevaluate the concentrations of total 25(OH)D, 24,25-dihydroxyvitamin D
(24,25(OH)2D) and calcitriol (1,25-(OH)2D) to correlate these values with the disease activity markers.
Methods: We prospectively enrolled all IBD pediatric patients. Total 25(OH)D, 24,25(OH)2D and 1,25(OH)2D levels were measured by enzyme-linked immunosorbent assay (ELISA). In each patient with
IBD, the activity scores of disease and the main inflammation markers were correlated to Vitamin D
metabolites.
Results: One hundred twenty three consecutive IBD children were enrolled, 43% with Crohn Disease
(CD) ,55% Ulcerative colitis (UC) , 2% indeterminate colitis.No difference in 25(OH)D, 24,25(OH)2D
and 1,25-(OH)2D levels were found between CD and UC patients. A significant indirect correlation
was found between C reactive protein and 1,25-(OH)2D levels in patients with IBD (r=-0.275, p=0.046)
and in CD group (r=-0.477, p=0.039). Moreover, in patients with IBD and CD we found a significant
indirect correlation between erythrocyte sedimentation rate (ESR) and 25(OH)D (r=-0.212, p=0.024
and and r=-0.282, p=0.047 respectively). Instead, in the UC group we found only a direct correlation
for both fibrinogen and ESR with 1,25-(OH)2D levels (r=0.407, p 0.028 and r=0.446, p=0.013).
Conclusion: Our results suggest that both the active form and the total vitamin D levels are inversely
associated with disease activity especially in CD children. Further studies are needed to clarify the role
of Vitamin D deficiency as a consequence or a cause of inflammation.
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Introduction: Glucocorticoids (GCs) are used in all forms of paediatric inflammatory bowel disease
(IBD) for their anti-inflammatory and immunosuppressive effect. Prolonged GC treatment may
suppress the hypothalamic-pituitary-adrenal (HPA) axis causing secondary adrenal suppression
(SAS), despite using a weaning regime, necessitating the use of hydrocortisone for replacement. The
incidence and severity of SAS is poorly predictable and may be related to both the cumulative dose of
GCs, but also to individual factors. Standard and low dose short Synacthen tests (SST, LDSST) are
used to assess recovery of the HPA axis following a prolonged course of steroids.
Aims: To report:
(1) the incidence of SAS following GC treatment for IBD in our centre
(2) the time to HPA axis recovery in patients with SAS
(3) risk factors for SAS
Patients and methods: 33 children with IBD (19M, 10-18 years) previously treated with GCs, who
had been investigated for SAS from 01/01/2017 and 30/10/2020 were identified. Baseline information
including age, sex, somatometric parameters, IBD diagnosis, age at diagnosis and maintenance
treatment were collected. All their GC courses (n=47) in the defined period were reviewed, and those
that led to SAS were compared for length and GC doses, previous exposure to GC, tests for HPA axis
recovery and the requirement for hydrocortisone replacement therapy.
Results: Of the 33 children, 15/33 (45.5%) had ulcerative colitis (UC), 10/33 (30.3%) had Crohn's
Disease (CD) and 8/33 (24.2%) were unclassified (IBDU). 10 children that were tested using nonstandard tests for adrenal suppression were excluded.
23 children had their HPA axis recovery tested after 24 GC courses with LDSST (19/24, 79.2%) or
SST (5/24, 20.8%). 16/23 children had steroid courses of ≥12 weeks, and 7/23 had a shorter course (<
11 weeks) but had extended courses in the past (4/7) and/or high dose IV steroid (3/7). 14/23 (60.9%)
children had suboptimal response with peak cortisol range 129-441 nmol/L. 8/14 retests were
available in the study period, 5/8(62.5%) children recovered HPA axis function in a mean period of
6.83±SD2.4 months and 3/8 remained suppressed after a mean period of 4.6±SD2.7 months.
The mean duration of courses that induced SAS was 154± 86.8 days compared to 131.6±63 days in
those without SAS, t=0.44, p=0.33, and the previous days of exposure were 219±95 days for those
with SAS compared 316.5±154.2 days for those without SAS, t=-1.2, p=0.13.
High dose IV methylprednisolone (10-20mg/kg) was used in 5/24 (20.8%) courses with 5/5 (100%)
and 3/5 (60%) inducing HPA axis suppression on the first testing and retesting respectively. Standard
dose (1.6mg/kg) IV methylprednisolone followed by oral weaning GC course was used in 9/24 (37.5%)
courses and 5/9 (55.6%) induced HPA axis suppression. Standard dose oral prednisolone (1-2mg/kg)
was used in 10/24 (41.7%) of the courses and 5/10 (50%) induced SAS.
Conclusion: SAS was detected in 60.9% of our IBD patients who were tested after GCs therapy. Our
data support previous reports that additional factors to the duration of treatment with GCs, as the use
of high dose of intravenous GCs, may influence the risk of SAS.
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Adrenal Insufficiency
(n=14)

Normal Response (n=9)

p-value

• Crohn's Disease

4 (28.6%)

2 (22.2%)

0.56

• Ulcerative Colitis

8 (57.1%)

5 (55.6%)

0.63

• IBD unclassified

2 (14.3%)

2 (22.2%)

0.52

• GCs course≥12 weeks

11 (78.6%)

6 (66.7%)

0.43

• Previous GCs
course≥12 weeks

5 (35.7%)

7 (77.8%)

0.06

• Use of 10-20mg/kg
(high dose) IV
Methylprednisolone

5 (35.7%)

0

Serum Basal Cortisol,
mean (range) (nmol/L)

177.6 (<50-364)

246.6 (131-406)

Patients´ Characteristics
IBD phenotype, n(%)

Indication for test n (%)

0.05

[Patients with Inflammatory Bowel Disease tested with SSTs]
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Assessment of quality of life of children with inflammatory bowel disease and correlation with
their clinical course
Virginia Chatzidaki1, Laura Grey1, Sarang Tamhne1, Marcus Auth1, Fiona Cameron1, Manjula
Velayudhan Nair1, Jeng Haw Cheng1, Vaia Zouzo1, Stephen Allen1, Peter Grant1, Raj Parmar2,
Elizabeth Renji1
1Alder

Hey Children's Hospital, Paediatric Gastroenterology, Liverpool, United Kingdom
Children's Hospital, Paediatric Gastroenterology, Newcastle, United Kingdom

2Newcastle

Objectives and Study: Inflammatory bowel disease (IBD) activity impacts on children's emotional
well- being and health- related quality of life (HRQoL). QoL evaluation of children with IBD using
validated tools as the IMPACT III questionnaire, reflects the activity of their disease, the treatment
outcomes reported directly by the children and their parents and identifies the patients who require
early psychological intervention.
The study aimed to evaluate the HRQoL of children with IBD using self- and parental reports and
explore any existing associations with the type and onset of their disease, the disease activity at
present and in the last 6 months and the treatment with biologic agents.
Methods: Children diagnosed with IBD for more than 6 months and their accompanying parent were
invited to complete the IMPACT III QoL questionnaire during their routine outpatient visits. The total
and subdomains' scores of the questionnaires were compared among patients´ groups.
Results: Among the 43 children (27M, mean age 13.8 (9-18) years), who completed the
questionnaire, 22 (51.2%), 13 (30.2%) ,8 (18.6%) were diagnosed with Crohn's disease, Ulcerative
colitis and IBD unclassified (IBDU) respectively with mean time since diagnosis of 33.6±8.7 months.
70% were on treatment with biologics (73% of those with CD, 54% with UC and 75% with IBDU). 25
(58%) of the children were in clinical remission (59%, 54% and 62.5% of children with CD, UC, IBDU
respectively) and 18 (42%) of the participants (41%, 46% and 38% with CD, UC and IBDU) required
treatment escalation within the preceding six months.
Self-reported IMPACT III scores were significantly higher than the parental reported scores
(132.6±8.82 and 122.5±7.67 respectively, P=0.04). Interclass correlation coefficient indicated lower
concordance in the subdomain of emotional wellbeing (r=0.63, 95%CI 0.38-0.8) compared to other
subdomains as the bowel (r=0.85, 95%CI 0.72-0.92) and systemic symptoms (r=0.83, 95%CI 0.690.91). The responses of the children and their parents did not differ according to their age, the disease
duration or phenotype.
Although reported QoL was not shown to be associated with the disease activity in the last 6 months,
treatment with biologic agents was related to lower QoL scoring particularly in domains as emotional
wellbeing (26.1±2.4, vs 29.9±2.7, z= -2.23, p=0.02) and body image (10.03±0.7 vs 11.78±2.1, z=-1.77,
p=0.07). Parental QoL scores for children on biologic treatment were also lower (121.4±7.7 vs
134.4±10.4, z=-2.03, p=0.04) compared to parental responses of children naive to biologics and this
effect was shown in stratified analysis of the subdomains of emotional wellbeing, social functioning,
body image and treatment.
Conclusion: Our study findings suggest that parents tend to underestimate the quality of life and
emotional wellbeing of their IBD children. Although disease activity was not shown to impact
significantly on QoL, patients on biologic therapy were found more prone to report lower QoL related to
subdomains, other than the bowel or systemic symptoms. Therefore,children with severe phenotypes
on the spectrum of IBD may need early treatment escalation directed by patient reported outcomes
and goals of treatment.
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Very early onset inflammatory bowel disease; spectrum of clinical presentation, diagnostic
tools and outcome in children
Huma Arshad Cheema1, Muhammad Nadeem Anjum 1, Anjum Saeed1, Zafar Fayyaz1, Muhammad
Arshad Alvi1, Syeda Sara Batool Hamdani1, Nadia Waheed1
1The

Children's Hospital & Institute of Child Health, Division of Pediatric Gastroenterology, Hepatology
& Nutrition, Department of Pediatric, Lahore, Pakistan
Objectives and Study: Very early-onset inflammatory bowel disease (VEO-IBD) is defined as
diagnosis of Ulcerative Colitis (UC) or Crohn's Disease (CD) in children under six years of age.
Genome wide association studies have linked a strong genetic component responsible for VEO-IBD.
Approximately, 30-40% children of VEO-IBD have underlying immunodeficiency states. We aimed to
study the spectrum of presentation, underlying monogenetic defects and outcome in VEO-IBD.
Methods: This was a descriptive study conducted at division of Gastroenterology, the Children´s
Hospital & the Institute of Child Health, Lahore, over 2 years. Children developing features of IBD
under six years of age were included. Data included demography, clinical presentation, diagnostic
tools and outcome. Gastroscopy and colonoscopy were performed in all patients in addition to basic
work up for associated immunodeficiency states and molecular genetics were sent. SPSS version 21
was used for analysis.
Results: There were 26 (43.3%) children diagnosed as VEO-IBD and 13 (50%) of them had
underlying monogenic defect. Majority of the VEO-IBD children had ulcerative colitis (16/26, 61.5%)
followed by crohn´s disease (8/26, 30.7%) and indeterminate colitis (2/26, 7.6%). There were 22
(84.6%) males and none of them in both the groups had family history of IBD. The median (IQ) age in
monogenic IBD was 1.5 (11) months versus 24 (43) months for non-monogenic IBD (P < 0.05). In
monogenic group isolated rectal bleeding was the major presentation followed by failure to thrive and
bad peri-anal disease versus non-monogenic who presented mainly with failure to thrive, rectal
bleeding and diarrhea. Poor treatment response to cow´s milk protein allergy, celiac disease,
abdominal tuberculosis and other abdominal conditions were also investigated for VEO-IBD. Upper
and lower endoscopies with histopathology had good diagnostic yield and inflamed colon with
inflammatory infiltrates were the major findings. XIAP, PRKDC, PIK3CD, RAG-1, LRBA, DOCK8,
TTC7, MEFV and EPCAM were mutations detected in the monogenic form and 30.7% also had
underlying immunodeficiencies sates. Mortality was significantly higher in the monogenic group than
non-monogenic (7/13 versus 2/13). A summary of demographic, clinical presentation and outcome is
given in the table 1.
Conclusion: VEO-IBD is a rare genetic disease with diverse clinical spectrum of presentation in
children and should be suspected when conventional management fails to rectify common disease
mimickers. Testing for underlying immunological defect and genetic mutation would be helpful for
managing these rare disorders.

Non-monogenic VEOIBD (#13)

P-Value

Median (IQ) age of onset
1.5 (11)
(months)

24 (43)

0.019

Consanguinity

13 (100%)

2 (15.3%)

<0.0001

Bloody diarrhea

13 (100%)

5(38%)

0.0008

Failure to thrive

10 (77%)

13 (100%)

0.07

Perianal disease

3 (23%)

1 (7.6%)

0.26

Extra-intestinal
manifestation

2 (15.3%)

-

0.14

Characteristics

Monogenic VEO-IBD
(#13)
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Mean serum albumin
level

2.4±.01g/l

3.5±.06g/l

<0.0006

Percentage of patients
with abnormal
Immunoglobulin levels

30.7%

0

0.03

Expired

7 (53.6%)

2 (15.3%)

0.0442

[. Demographic, clinical presentation and outcome of children with monogenic and non-monogenic
IBD.]
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Neonatal IBD: a new phenotype of RIPK1 mutation.
Maria Chierichetti1, Maria Eliana Keller1, Maria Del Pilar Hidalgo1, Ignacio Uriarte2, Sandra Isabel
Scarafoni1
1Hospital

2Hospital

Materno Infantil Victorio Tetamanti, Gastroenterología Pediátrica, Mar del Plata, Argentina
Materno Infantil Victorio Tetamanti, Inmunología Pediátrica, Mar del Plata, Argentina

Objectives and Study: To describe the clinical case of a female patient with very early onset IBD (
VEO-IBD) who presented severe perianal disease at 15 days of life with biallelic mutation in RIPK1.
Results: We reported a 15-day-old female newborn with non-cosanguineous healthy parents. She
was admitted to our hospital for deep mouth ulcers. During the following days she added severe
perianal involvement with rectal vulvar and skin ulcers and fistulas. She had no signs of
lymphoproliferation on physical examination and no other extraintestinal manifestation. Cultures and
serology were negative. With suspicion of VEOIBD we performed a biopsy of the oral lesions (nonspecific chronic inflammatory reaction). Calprotectin was MF 190 mcg/gr, EGD (normal) and
rectosigmoidoscopy (marked inflammatory reaction with polymorphonucleases and lymphocytes,
cryptitis foci and apoptotic bodies). MRI of the pelvis reported a fistulous pathway without collections.
The evaluation by immunology showed normal DHR, lymphocyte populations and response to IL-10
(phosphorylation of STAT3) also normal. The exome sequencing showed biallelic mutations in
RIPK1(receptor-interacting serine/threonine-protein kinase 1 is a key signaling molecule controlling
inflammation and cell death). She started with amino acid formula, corticosteroids and azathioprine,
showing complete resolution of oral lesion and improvement of perianal lesion . We could succesfully
weaned steroids She had a severe Clostridium Difficile infection when she was one year old but now
she is two has not relapsed ever since then. Her growth has been acceptable with normal laboratory
and she has not present any new perianal lesions. We are planning to start antiIL-1 treatment after a
new endoscopic evaluation.
Conclusion: Very early-onset inflammatory bowel disease refers to a subgroup of pediatric patients
with IBD diagnosed before 6 years of age. This unique subgroup accounts for 4% to 15% of pediatric
IBD with an increasing prevalence. It is genotypically and phenotypically different as compared with
older-onset IBD patients, with higher morbidity and mortality, requiring different therapeutic strategies.
As a pediatric gastroenterologist it is important to have a high index of suspicion for timely diagnosis
and proper management together with immunology due to its high association with primary
immunodeficiencies.Advances in sequencing techniques for genetic diagnosis are a fundamental
piece in this group of patients since the identification of the genetic defect allows achieving a targeted
therapy. To the best of our knowledge this is the first patient with RIPK1 mutation without
immunodefiency and this phenotype.
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[severe perianal disease in a newborn]
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Vedolizumab is safe and efficacious for the treatment of paediatric-onset inflammatory bowel
disease patients who fail a primary biologic agent
Su Jin Choi1, Eun Sil Kim2, Yiyoung Kwon2, Mi Jin Kim2, Byung-Ho Choe1, Yon Ho Choe2, Ben Kang1
1Kyungpook

National University School of Medicine, Paediatric, Daegu, Korea, Republic of
Medical Center, Sungkyunkwan University School of Medicine, Paediatric, Seoul, Korea,
Republic of
2Samsung

Objectives and Study: Vedolizumab (VDZ) is a humanized monoclonal IgG1 antibody against α4β7integrin that inhibits the binding of leukocytes to the endothelium of blood and lymphatic vessels
located in the gastrointestinal tract. It is currently licensed for use in patients ≥18 years for the
treatment of inflammatory bowel disease (IBD), namely ulcerative colitis (UC) and Crohn's disease
(CD). We aimed to investigate the clinical course of paediatric-onset IBD who had received VDZ as a
≥secondary biologic agent. We also aimed to investigate factors associated with secondary loss of
response (LOR) during VDZ treatment and factors associated with the durability of VDZ treatment.
Methods: Paediatric-onset IBD patients who had been diagnosed < 18 years, and received VDZ as a
secondary biologic agent were included in this retrospective, observational study conducted at the
Department of Paediatrics of two centers in Korea. Comparative analysis was conducted between
groups divided according to the development of secondary LOR during VDZ treatment.
Results: Overall, 24 patients (CD 10, UC 14; M 19, F 5) were included. The mean diagnosis age was
14.6 ± 2.5 years, and the mean age of VDZ start was 20.5 ± 2.8 years. Nine patients (37.5%) had
experienced two or more biologic agents before starting VDZ. During a median of 0.9 years follow up
from VDZ start, 9 patients (37.5%) had experienced LOR requiring interval shortening, and 4 patients
(16.7%) had changed to a different biologic agent. According to multivariate Cox proportional hazard
regression analysis, a history of two or more biologic agents before VDZ treatment was the only factor
positively associated with LOR [hazard ratio (HR)=5.6, 95% confidence interval (CI)=1.026-30.56,
P=0.047], while LOR was the only factor negatively associated with VDZ durability (HR=0.003, 95%
CI=0.00-0.08, P < 0.01). No adverse events were observed during treatment with VDZ.
Conclusion: VDZ is safe and efficacious for the treatment of paediatric-onset IBD patients failing a
primary biologic agent. The durability of VDZ may also be enhanced by introducing VDZ earlier in the
disease course. Relevant prospective studies in children are required in the future.
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Increase in the prevalence of Pediatric Intestinal Inflammatory Disease through three decades multicentric study in Argentina
Monica Beatriz Contreras1, Julieta Gallo2, Soledad Arucci2, Vilma Cirincioni3, Cecilia Ternina3, Mariela
Antoniska1, Marina Orsi2
1Hospital

Garrahan, Gastroenterology, Caba, Argentina
Hospital, Gastroenterology, Caba, Argentina
3Ricardo Gutierrez Hospital, Gastroenterology, Caba, Argentina
2Italian

Objective: Analyze the characteristics and behavior of the Inflammatory Bowel Disease (IBD) in
children treated in three reference hospitals for three decades. Evaluate if there are differences
between the first two decades with respect to the last.
Material and method: A multicenter, retrospective analytical study was conducted on a cohort of
children between 0 and 21 years old, with a diagnosis of IBD: Ulcerative Colitis (UC), Crohn´s Disease
(CD) or Unclassified Inflammatory Bowel Disease (IBIS), followed in two Public Pediatric Hospitals and
a Private University Hospital. The population was divided into 2 groups: Group 1: patients diagnosed
between 1987-2007 and Group 2: between 2007-2017. The diagnosis was made according to the
criteria of Porto (based on the clinic, laboratory, endoscopic evaluation, histology and images,
excluding infections, malformations and tumors).A reference for each center carried out the loading of
Group 1 data between 2006-2007 and Group 2 between 2016-2017. The information included the
following variables: sex, type of disease, institution, age at onset of symptoms, age at diagnosis,
diagnostic delay, clinical presentation, extension, location and behavior in both entities, presence and
type of extradigestive manifestations.
Results: 761 patients were included: 430 CU (56.5%), 253 CE (33.24%) and 82 EIINC (10.7%), who
were diagnosed between 1987 - 2017. G 1: 424p (263CU / 62% - 103EC / 24.3% -58 EANC13.7%), G
2: 337p (163 CU / 48.3% -150 EC / 44.51% - 24EANC / 7.12%).The median age at diagnosis in G 1:
11 years (r 0.08-21.1) and G 2: 9 years (r 0.8-19) with a diagnostic delay in G 1: 7 months and G 2: 4
months. The male / female ratio of 1.3: 1 vs. 1.13: 1 between both periods with a slight predominance
of men with CD without statistical significance.In G 2, there was an increase in patients < 6 years, with
those < 2 years presenting statistical significance (G 1: 3.5% vs G 2: 8%).In relation to the type of
disease G 1 vs G 2 with CD < 2 years 46.6% vs 63%, 2-6 years 10.8% vs 42%, 7-10 years 28.4% vs
45.8% and in> 10 years 26.10% vs 42 %. Regarding CU < 2 years 46.6% vs 29.6%, 2-6 years 69.8%
vs 50.62%, 7-10 years 55.68% vs 44.44%,> 10 years 62.44% vs 52.69%.Regarding the location of
CD: ileocolonic 46% vs 36%, colon 31% vs 37.3, ileal-ileocecal 13% vs 13.3% TGIS 11% vs 10%.
Inflammatory behavior 77% vs 80%, stenosant 5% vs. 9.33%, fistulizing 18% vs 6%, perianal 13.3%
and extension in UC: pancolitis 77% vs 60.74%, left colitis 17% vs 19%, rectum 6% vs 19.63%There
were no significant differences with respect to location, extension or extraintestinal manifestations
between periods, with liver and joint being the most frequent.An incidence of 14 new cases per year
was observed between 1987-1997, 32 new cases from 1998-2007 (p 0.0001) amounting to 33 annual
cases in the last decade with changes in UC: CD ratio of 3.9: 1, 2: 1 and 1.1: 1 respectively.
Conclusions: This multicenter study with 30 years of follow-up corroborates the increase in the
prevalence of IBD in children in our country, with CU still predominant. Although the EC is the one that
registers the greatest increase, particularly in minors, the relationship has not yet been reversed as
observed in countries where these diseases are more prevalent
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Familial, environmental and clinical factors affecting progression to colectomy in children with
severe ulcerative colitis
Sarah Cooper1,2, Ilona Csizmadia1,2, Lenin Patrick Ekpotu2, Karen O'Driscoll2, Aileen Robinson2, Maria
O'Connell2, Siobhain Kiernan2, Michael McDermott3, Maureen O'Sullivan3, Shoana Quinn2, Annemarie
Broderick1,2,4, Billy Bourke1,2,4, Séamus Hussey1,2,4
1National

Childrens Research Centre, Childrens Clinical Research Unit, Dublin, Ireland
at Crumlin, Gastroenterology, Hepatology and Nutrition, Dublin, Ireland
3CHI at Crumlin, Histopathology, Dublin, Ireland
4University College Dublin, Paediatrics, Dublin, Ireland
2CHI

Objectives and Study: The incidence of paediatric inflammatory bowel disease (PIBD) including
ulcerative colitis (UC) has increased significantly worldwide and in Ireland over the last 20 years. A
subset of children with severe UC will fail to respond to medical management and ultimately progress
to colectomy. The reasons for this remain largely unknown. The aim of this study was to probe for risk
factors for progressing to colectomy in children with severe UC.
Methods: The Republic of Ireland is in the unique situation of having a single referral centre for all
children under investigation for PIBD in Children's Health Ireland (CHI) at Crumlin, Dublin. Between
January 2012 and August 2018, children under investigation for PIBD in CHI at Crumlin were recruited
to the DOCHAS (Determinants and Outcomes in Children and Adolescents with Inflammatory Bowel
Disease) study. Familial, environmental and clinical features at diagnosis were compared between
patients with severe UC who progressed to colectomy versus those who were medically managed.
Independent categorical variables were compared using Chi-squared analysis.
Results: 243 patients with UC were recruited, 85 (35%) of these were diagnosed with severe UC. 74
(87.1%, M:F ratio: 1.1:1) were managed medically and 11 (12.9%, M:F ratio 0.6:1) progressed to
colectomy. Urban dwelling (90.9% vs 48.6%, p < .01) and NSAID use in the 6 month period prior to
diagnosis (90% vs 56.5%, p < .05) were significantly higher in the colectomy versus medically
managed group. Although significance was not reached, a higher proportion of patients in the
colectomy group than the medically managed group needed IV steroid therapy at diagnosis (72.7% vs
45.9%, p < .1). No significant association was seen with age at diagnosis, gender, disease extent at
diagnosis, breastfeeding, caesarean section delivery or smoking exposure. Although significance was
not reached, patients in the colectomy group were less likely than those in the medically managed
group to have a family history of IBD or autoimmune disease and more likely to have a personal
history of autoimmune disease.
Conclusion: This study demonstrates an association between both urban dwelling and NSAID use
and an increased likelihood of colectomy in children with severe UC in Ireland. Although trends were
seen in other areas, no significance was seen. A larger population and longer study duration may yield
more significant results. Further examination of this is warranted in both paediatric and adult
populations.
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Short-term response of the accelerated induction guide in severe acute ulcerative colitis
María Belén Coronel Arismendi1, Gemma Pujol Muncunill2, Beatriz Mínguez Rodríguez2, Sara Feo
Ortega2, Laura Nathalia Guevara Caviedes2, Silvia Urraca Camps2, Víctor Vila Miravet2, Javier Martín
de Carpi2
1San Joan de Deu University Hospital, Unit for the Integral Care of Intestinal Inflammatory Disease
(UCIEII-P), Section of Paediatrics Gastroenterology, Hepatology and Nutrition, Barcelona, Spain
2San Joan de Deu University Hospital, Unit for the Integral Care of Intestinal Inflammatory Disease
(UCIEII-P), Barcelona, Spain

Objectives and Study: The accelerated induction regimen of Infliximab (IFX) with doses of 10 mg /
kg, at 0, 1 and 4-5 weeks, is considered an effective therapeutic option in patients with severe acute
ulcerative colitis (CAG) with failure to conventional treatment that need to start the second line of
treatment due to the rapid clearance of IFX in this group of patients. The aim of our study is to
describe the evolution of patients with CAG who have received an accelerated induction regimen in
our Unit.
Methods: A descriptive, retrospective study, through review of medical records. Demographic, clinical,
analytical and treatment data were collected from patients with CAG who received treatment with
accelerated induction with IFX. The short-term response is analysed after the accelerated induction
regimen and at 3 months, by activity indexes (Paediatrics Ulcerative Activity Index (PUCAI)) and
analytical parameters (Haemoglobin, C Reactive Protein (CRP), Globular Sedimentation Rate (ESR)
and albumin).
Results: Six patients (5 men, 1 woman) with a median age at diagnosis of 10.5 years (Range: 2-15
years) were included. At the onset of the disease, 5/6 patients presented a pan colonic involvement
(E4) and the remaining patient an extensive involvement (E3) with an average PUCAI of 55 points.
The mean time between the onset of the disease and the severe acute outbreak was 22.6 months. At
the time of the severe acute outbreak, the PUCAI mean was 65 points, with pan colonic involvement in
all patients. At the analytical level, 50% had anaemia, 66.6% alteration of acute phase reactants (CRP
and / or ESR) and 50% hypoalbuminemia on admission. In all of them, an accelerated regimen was
administered with IFX at 10 mg / kg at 0, 1 and 4 - 5 weeks without presenting in fusional reactions.
Following the induction regimen, an average decrease in PUCAI of 27.5 points was observed, with
clinical response in 5/6 patients, requiring a single colectomy case 30 days after the start of the
accelerated regimen. At the analytical level, the patients who responded after induction normalized
inflammatory parameters, haemoglobin number and albumin levels. Three months after the start of
treatment, 1/5 patients required a therapeutic target change due to in fusional reaction to IFX, initiating
Vedolizumab. In the remaining 4 patients who continued treatment with IFX, one was in clinical
remission (PUCAI 10) and the other 3 presented mild activity (PUCAI 20-25), all of them with analytical
parameters within the limits of normality.
Conclusion: In the presented cohort of patients treated with accelerated induction with IFX, 83.3% of
our patients with CAG did not require colectomy, being able to consider a valid therapeutic option to
avoid surgery. Larger, prospective and comparative studies with a control group are needed to
determine the efficacy of this strategy in reducing the colectomy rate, both in the short and long term.
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Potential factors influencing the exclusive enteral nutrition non-adherence in children with
Crohn's disease: a multicenter retrospective study
Marialaura Cuomo1, Giovanna Zuin2, Matteo Bramuzzo3, Sara Lega3, Antonio Marseglia4, Francesco
Graziano5, Marta Carfagna6, Naire Sansotta1, Alessandra Quagliarella2, Lorenzo D'Antiga1, Lorenzo
Norsa1
1Hospital Papa Giovanni XXIII, Paediatric Hepatology, Gastroenterology and Transplantation Unit,
Bergamo, Italy
2University of Milano-Bicocca, Fondazione MBBM/Ospedale San Gerardo, Department of Paediatrics,
Monza, Italy
3Institute for Maternal and Child Health - IRCCS 'Burlo Garofolo', Gastroenterology, Digestive
Endoscopy and Nutrition Unit, Trieste, Italy
4IRCCS Casa Sollievo della Sofferenza San Giovanni Rotondo, Gastroenterology Unit, Department of
Paediatrics, San Giovanni Rotondo (FG), Italy
5A.O.O.R. 'Villa Sofia-Cervello', Paediatric Unit, Palermo, Italy
6Università Politecnica delle Marche, Department of Paediatrics, Ancona, Italy

Objectives and Study: There is clear evidence that nutritional therapy is highly successful in the
treatment of Crohn's disease (CD). The strongest evidence for the role of diet in CD comes from the
use of exclusive enteral nutrition (EEN) as induction therapy, inducing remission in up to 80% of
cases. Its use as first‐line therapy is mainly based on recent studies showing that EEN leads to
mucosal healing trough a direct anti-inflammatory effects on intestinal microbiota. Although successful,
EEN is very restrictive, requires prolonged use and is characterised by poor palatability, involves
complete food avoidance, all favouring poor adherence. Few studies have been carried out on nonadherence in this setting.
This study aimed to identify potential factors of non-adherence to EEN as first line induction therapy in
a cohort of paediatric CD patients.
Methods: We conducted a retrospective multicentre study that included paediatric patients newly
diagnosed with CD to whom EEN was proposed as first-line induction therapy, in 6 paediatric IBD
centres in Italy between 2010-2020. All patients were diagnosed according to the ESPGHAN Revised
Porto Criteria. Briefly, all the patients were asked to drink exclusively a commercial polymeric formula
(Modulen IBD®, Nestlé or Alicalm®, NUTRICIA) with the optional addition of flavours (cocoa, Nescafé,
vanilla) in order to improve palatability. A specific case report form (CRF) recorded information,
including patients' demographics and clinical characteristics, laboratory parameters at diagnosis, type
of formula, route of administration, duration of EEN, and perceived barriers to adherence.
Furthermore, clinical CD activity was evaluated using PCDAI score at diagnosis and after the EEN
induction.
Results: Overall, 139 patients (60% males) with a median age at diagnosis of 13 years (IQR: 10-14)
were enrolled. The median PCDAI at diagnosis was 32.5 (IQR: 25-40). Primary refusal of EEN
regimen was recorded for 5 patients (4%). Among the remaining 134 patients which started EEN, in
total 23 (17%) failed to complete a minimum period of 4 weeks of treatment due to poor compliance
(non-adherent); whereas 11 (8%) were discontinued from EEN during the fourth week, due to lack of
clinical response. In total 100 patients (72%) successfully completed a course of EEN for 4,5-8 weeks.
Baseline characteristics of the examined cohort divided by outcome is presented in Table 1.
Non-adherent patients showed statistically significant higher PCDAI score and lower levels of
haemoglobin, hematocrit and albumin at diagnosis (data not shown). Colonic inflammation at first
endoscopy was associated with poor EEN- adherence and response.
Conclusion: This study demonstrates that at least 80% of paediatric CD patients can adhere to EEN.
The majority (72%) successfully completed 8 weeks course of EEN. EEN may be less effective in a
more aggressive CD at baseline resulting in higher rates of EEN non-adherence or no-response.
Colonic CD involvement may be associated with a lower EEN adherence and response. In the threat
to target era where new dietetic treatments are possible for induction of remission of CD, this analysis
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may lead to more specific characterization of those patients to be offered alternative dietetic treatment.

Variables

EEN adherent
(n°100 - 72%)

EEN non-adherent
(n°28 - 20%)

EEN no remission
(n°11 - 8%)

p-value

Sex: Male (%)

58 (70%)

19 (23%)

9 (7%)

0.625

Age at diagnosis,
years#

13 (10-15)

12 (10-14)

14 (10-15)

0.675

PCDAI at
diagnosis#

30 (20-37.5)

37.5 (28-47.5)

40 (32.5-47.5)

0.001*

L1

21 (88%)

2 (8%)

1 (4%)

L2

7 (58%)

3 (23%)

3 (23%)

L3

54 (67%)

22 (27%)

5 (6%)

L4

17 (85%)

1 (5%)

2 (10%)

Paris classification:
0.048*

[Table 1: Possible factors influencing EEN adherence at diagnosis - #Values are presented as median
(interquantile range) * Statistically significant]
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Tracheal stenosis as extraintestinal manifestation of Crohn´s disease
Prisca Da Lozzo1, Matteo Bramuzzo2, Grazia Di Leo2, Egidio Barbi2
1University
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Objectives and Study: We present the case of a 13-year-old male with Crohn's disease (CD) who
was incidentally diagnosed with IBD-related tracheal stenosis.
Methods: Case report.
Results: The patient had pancolic CD since 8 months of age. Diagnostic workup for very early-onset
Inflammatory Bowel Disease (IBD) excluded immunologic and genetic associated conditions. Over the
years he was treated with multiple therapeutic regimens including mesalazine, corticosteroids,
azathioprine, infliximab and thalidomide, most of them withdrawn because of limited efficacy or due to
side effects. Since two years of age, he also had recurrent episodes of epistaxis; endoscopic and
histopathologic examination of the nasal mucosa showed granulomatous inflammation, compatible
with nasal localization of CD. Several episodes of salbutamol-responsive nonallergic bronchospasm
were also reported during childhood.Re-staging the disease at 12 years of age after 2 years of therapy
with thalidomide showed marked inflammation and stenosis of the transverse colon associated with
growth failure so he was scheduled for surgical resection of the stenotic colon; however, surgery could
not be performed because of impossible tracheal intubation. A computed tomography (CT) scan of the
upper airways with 3D reconstruction showed circumferential tracheal subglottic stenosis with a
thickened irregular aspect of the left bronchus (image 1). Pulmonary function test showed airway
obstruction and flow-volume curve showed extrathoracic airway obstruction.
After the exclusion of infections, tuberculosis, sarcoidosis and vasculitis, tracheal stenosis was
attributed to an extraintestinal manifestation of CD. The patient received daily boluses of
methylprednisolone 2 mg/kg ev for 3 days, followed by oral prednisolone 25 mg per day; subsequent
imaging after 2 weeks of steroid therapy showed only mild improvement of the subglottic tracheal
stenosis with no modification of the left bronchial stenosis. Rigid bronchoscopy with balloon dilatation
was performed, allowing for the intubation of the patient and surgical resection of the stenotic
transverse colon. After surgery, the patient obtained clinical remission and partial laboratory response
on maintenance therapy with adalimumab; he remained asymptomatic from a pulmonary stand-point
and spirometry assessments showed progressive improvement.
Conclusion: Respiratory involvement in IBD is rare (< 1%), and in adults the spectrum of
manifestations includes airway disease and, less frequently, lung parenchymal, vascular and serosal
involvement. Fifteen paediatric cases have been reported: one having large airways involvement, the
remaining showing lung parenchymal disease. In most cases pulmonary manifestations are detected
by pulmonary function test and high-resolution computed tomography; given the low prevalence of
pulmonary involvement in children with IBD, we suggest that investigations should only be performed
in the presence of chronic respiratory symptoms with no other apparent cause, especially if
concomitant nasal localization of CD is present. CD-associated pulmonary disease usually improves
with high dose systemic steroids; in refractory cases, if airway narrowing is present, rigid
bronchoscopy balloon catheter dilation could be used to reestablish airway patency.
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[Image 1. 3D CT reconstruction of circumferential tracheal subglottic stenosis]
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Gender may influence the immunosuppressive actions of glucocorticoids in paediatric patients
with IBD
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Objectives and Study: Although the use of glucocorticoids (GC) is well established, the therapeutic
response to these agents often shows important interindividual differences among paediatric patients
with inflammatory bowel diseases (IBD). Steroid resistance is common with an incidence of 6-16% of
subjects, in addition, around one third of patients who initially responded cannot discontinue therapy
as disease activity recurs when the dosage is reduced (steroid dependent). Currently, GC resistance
or dependence cannot be predicted by clinical or laboratory findings. The aim of this study was to
investigate the association of gender and age with GC efficacy and the expression of GILZ, a gene
involved in GC pharmacodynamics, in young children with IBD.
Methods: One hundred thirty patients (mean age at enrolment 12.6 years, 53 Crohn's disease, 70
males) were enrolled in this retrospective study. IBD patients with active disease despite GC up to 2
mg/kg/day over a period of 4 weeks, were defined as steroid resistant. Patients unable to reduce
steroids within 3 months of therapy start were considered steroid-dependent. Total RNA was extracted
from biopsies of 14 patients (9 males) and levels of GILZ were evaluated by real-time PCR.
Association between pharmacological phenotypes and the considered demographic variables was
evaluated using linear mixed effects model.
Results: After 4 weeks of treatment, 112 patients were sensitive to GCs and 18 were resistant; at this
time-point, resistant patients were older than sensitive ones (mean age: 14.9 vs 12.1 years
respectively, p=0.01). After tapering (12 weeks), 42, 71 and 12 patients were sensitive, dependent and
resistant respectively; at this time-point, females were more prone than males to develop GC
dependence vs a good response (p=0.028; OR: 2.44; CI: 1.10 - 5.26) while age had no effect.
Age was associated with response both at 4 and 12 weeks in the subgroups of females: resistant
patients were older than sensitive ones at 4 weeks (mean age: 15.8 vs 11.6 years respectively;
p=0.02). Likewise, at 12 weeks of therapy dependent patients resulted older than sensitive ones
(mean age: 15.5 vs 12.6 respectively, p=0.05). No association of age with GC response was found in
males.
In a subgroup of 14 patients (5 females, 3 CD), GILZ levels were higher in males in comparison to
females (fold change: 2.5; p=0.031), highlighting a different activity of the GC receptor between
genders. Patients with unfavourable response (7, dependent or resistant) presented lower GILZ
expression at disease onset in comparison to the sensitive group (7, p=0.017), supporting the
important role of GC receptor transcriptional activity in steroid ineffectiveness.
Conclusion: Older females with IBD have a higher incidence of GC unfavourable response. The
study of the molecular basis underlying the sexually dimorphic actions of GCs may help us to design
more personalized treatment strategies, accounting for gender.
Contact e-mail address: priscadalozzo@gmail.com
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Failure to develop neutralizing antibodies following SARS-CoV-2 infection in young patients
with inflammatory bowel disease receiving biologics
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Objectives and Study: SARS-CoV-2, a novel coronavirus causing the pandemic clinical disease
COVID-19, is generally associated with mild disease in most young patients with inflammatory bowel
disease (IBD) despite their receiving immunosuppressive therapy. The aim of this study was to
longitudinally evaluate characteristics of clinical and serologic response to SARS-CoV-2 infection in a
cohort of young patients with IBD receiving biologics.
Methods: Starting May 2020 we obtained serum on patients with IBD at the time of infusion with either
infliximab or vedolizumab, along with baseline demographic and clinical data, as well possible SARSCoV2 exposure history (patient, family member). To measure antibodies to SARS-CoV-2, we used a
fluorescent bead-based immunoassay that takes advantage of the high dynamic range of fluorescent
molecules using flow cytometry. We immobilized biotinylated SARS-CoV-2 Spike protein receptor
binding domain (S-RBD) or Nucleocapsid protein of SARS-CoV-2 (N) to detect specific IgG antibodies
to the virus in patient serum. Spike protein-RBD-specific antibodies were detectable in serial dilutions
up to 100,000-fold of serum samples. Titration curves from COVID-19 convalescent and healthy
controls were used to normalize the area under the curve (AUC) values to quantitate the antibody
levels. Antibody isotypes were measured using anti-Ig (IgG, IgA, IgM, IgG1-4) specific secondary
antibodies conjugated to a fluorescent tag. We used a sensitive and high throughput SARS-CoV-2
neutralization assay using a lentivirus that expresses Spike protein to assess specific inhibition of viral
entry. The results shown reflect the first serum sample obtained from unique patients.
Results: 410 subjects were studied (mean age 17 years, 59% male, 305 (74%) Crohn's disease, 105
(25%) ulcerative colitis/IBD-U, 341 (83%) on infliximab, 69 (17%) vedolizumab, 13% concomitant
methotrexate. 27/410 (6.6%) were positive for S-RBD and Nucleocapsid specific IgG. AUC values
varied from 3150 to 285724 (Fig 1). S-RBD specific IgA+ 4/27 (15%) and IgG1+ 20/27 (74%) were
found. Other isotypes undetectable. Patients' serum efficiently neutralized the virus at up to 10,000fold serial dilution in only 10/27 (37%). (Fig 2). No differences in age, gender, diagnosis, or specific
therapies were noted for (+) vs (-) anti-SARS-CoV-2 antibody status. 13/27 (48%) patients were
asymptomatic. Non-exclusive symptoms were rhinorrhea 9 (33%), headache 8 (30%), sore throat 4
(15%). cough 4 (15%), diarrhea 4 (15%), chills 3 (11%), loss of smell/taste 2 (7%), fever 1 (4%). No
patient was hospitalized. 4 (15%) had a family member with PCR+ COVID-19.
Conclusions: We found a significant prevalence of anti SARS-CoV-2 antibody in our IBD population
with the majority of + patients having non-neutralizing antibody. The role of biologics in mitigating
clinical and serologic response to SARS-CoV-2 requires exploration.
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[SARS-CoV-2 spike protein specific antibodies in 27 patients with IBD on infliximab or vedolizumab]
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Long-term impact of premedication with intravenous steroids on infliximab efficacy and
durability in childen with inflammatory bowel disease
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Marina Aloi1
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Objectives and Study: Infliximab (IFX) is an antiTNF inhibitor approved for its use in children with
inflammatory bowel diseases (IBD). Whether a premedication with intravenous steroids might impact
on the long term efficacy and durability of the treatment has not being investigated yet.
Methods: Single-center, retrospective analysis of all pediatric patients with IBD receiving IFX between
December 2008 and March 2020. Patients receiving premedication with intravenous (IV) were
compared to those receiving only IFX. At 6, 12, 18, 24 and 30-month follow up, rate of treatment
discontinuation, adverse events, reason of IFX discontinuation, clinical remission rate and
pharmacokinetics data were recorded.
Results: One-hundred 39 patients were included [median age 11,1±3,8 years, 64 females (46%)]; 66
patients (48%) Crohn's disease, 71 (51%) ulcerative colitis e 2 (1%) IBD unclassified. Seventy-one
patients (51%) received IV CS prior to each IFX infusion (group 1) and 68 (49%) no premedication
(group 2). The cumulative probability of IFX discontinuation resulted significantly lower in group 1 (log
rank p = 0.01), with a rate of loss of response (LOR) significantly higher in group 2 (30% vs 4% of
group 1, p =0.03). A significantly higher number of patients in group 2 needed CS at 12 months [45/68
(59%)], compared to 33/71 (46%) in group 1 (p=0.02).
Conclusion: Premedication with IV steroids, seems to be related to a longer durability of IFX therapy
in children with IBD, possibly reducing the occurrence of a loss of response. Further prospective,
randomized trial are needed to conclude on this topic.
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Objectives and Study: The incidence and prevalence of Inflammatory Bowel Disease (IBD) have
been constantly increasing showing a significant rise with onset in the paediatric age group (PIBD).
Clinical registries have been proven as a vital tool to further research concerning rare diseases like
PIBD as they aggregate a sufficient amount of data for a better understanding of pathological
processes and the support of clinical trials.
[CEDATA-GPGE®] is a clinical registry for children and adolescent with PIBD focusing on the
improvement of the care. As high data quality is an essential aspect for developing and maintaining
clinical registries, one aspect of the CED-KQN project is the analysation and assurance of the data
quality in [CEDATA-GPGE®].
Methods: Verification of data quality in the [CEDATA] registry was done in two phases. First, already
existing data was exported from the database and analysed for pre-existing errors. Features were
analysed individually regarding the expected value-type, value or value ranges and their connection to
other features. The results were persisted in a feature catalogue. An algorithm was implemented to
match each field to the corresponding feature constrains in the catalogue. Erroneous entries were
corrected either by collecting data from the original medical records of the corresponding clinic or by
deleting unrecoverable values. The corrected data was then migrated back into the registry. In a
second step, the previously identified fields where categorised by cause of error. For frequently
occurring mistakes, validation patterns like autocorrection, warning labels and dynamically disabled
form components were conceived. These were implemented directly in the registry's entry forms as an
efficient strategy to prevent the input of false data.
Results: When correcting the [CEDATA] registry we defined 443 plausibility rules for the registry
features asserted. In the initial visitation form, 17 field were erroneous at least once in contrast to 560
fields with no identified error. In the follow-up form 97 of the features were found to contain errors in at
least one data row compared to 614 errorless columns.
The most common mistake was a missing decimal point in features such as weight which therefore is
recorded in the wrong unit. Other common errors are data from single-choice components whose
value does not match the defined array of possible data for this feature. After a corrective migration no
further errors were identified.
Data validation patterns are realised using a component-based form system. This system employs
questionnaire elements specifically engineered to the feature type and its related error groups. This
enables an expandable architecture that can utilize different ways of user interaction to assure
continuous data quality and live feedback on entry.
Conclusion: Adapting a property catalogue for the features of the digital [CEDATA-GPGE®] registry,
a highly efficient system for error recognition, live data validation and feedback was implemented
providing an efficient strategy for entering high quality data. This concept can be applied to other
clinical registries.
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Machine learning classification of inflammatory bowel disease in children
Jan de Laffolie1, Klaus-Peter Zimmer1, Keywan Sohrabi2, Nicolas Schneider3, CEDATA-GPGE® Study
Group
1Justus-Liebig-University

Giessen, Department of General Pediatrics and Neonatology, Giessen,
Germany
2Technical University of Applied Sciences Mittelhessen, Faculty of Health, Giessen, Germany
3Justus-Liebig-University Giessen, Institute of Medical Informatics, Giessen, Germany
Objectives and Study: The rising occurrence of pediatric inflammatory bowel diseases (PIBD)
facilitates the need for new methods of improving diagnosis latency, quality of care and
documentation. The [CED-KQN] Project aims to further research and patient care based on the clinical
digital PIBD registry [CEDATA-GPGE®]. Machine learning models have shown to be capable of
classifying PIBD when using histological data or extensive serology. This study aims to evaluate the
performance of classification algorithms based only on promptly available data more suited to clinical
applications.
Methods: Data of inflamed locations of the bowels from initial and follow-up visitations and common
laboratory values are extracted from the registry and two follow-up sets are split off containing only
input from 2017 and 2018. Pre-processing excludes patients in remission and encodes the categorical
data numerically while other values are standardized. For classification of PIBD diagnosis a support
vector machine (SVM), a random forest algorithm (RF), extreme gradient boosting (XGBoost), a dense
neural network (DNN) and a convolutional neural network (CNN) are utilized. A grid optimization
advances the accuracy of the CNN as best performing model.
Results: The derived datasets include up to 1314 visitations, for the overall follow-up dataset, which
contains 768 entries of patients afflicted by 'Crohn's disease' and 546 of 'Ulcerative colitis' afflicted
patients. The achieved accuracy of the optimized neural network reaches up to 90.57% on data
inserted into the registry in 2018. Less performant methods reach 88.78% for the DNN down to
83.94% for the XGBoost model. The accuracy of prediction is highest for the 2018 follow-up dataset
which underwent a more thorough validation process on entry into the registry. Neural networks yield a
higher standard deviation with 3.45 for the CNN compared to 0.83 - 0.86 of the support vector
machine and ensemble methods.
Conclusion: While an application in a clinical environment requires a further improvement of
performance, the displayed accuracy of the convolutional neural network proofs the viability of
machine learning classification in PIBD diagnostics using only timely available data.
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Objectives and Study: To induce remission in luminal paediatric Crohn's Disease (CD) the
ESPGHAN 2020 guideline recommends treatment with exclusive enteral nutrition (EEN) or oral
prednisolone. To maintain remission azathioprine (AZA) usually is started. We hypothesize that
induction by EEN or prednisolone followed by AZA maintenance often provides insufficient disease
control in children with moderate-to-severe paediatric CD.
Methods: Induction of remission by conventional treatment was a secondary outcome parameter in
the “TISKIDS” study, a randomised control trial comparing first-line infliximab to conventional
treatment. All patients treated with conventional treatment were included in this study.1 Inclusion
criteria were; age 3-17 years and new-onset, untreated luminal CD with weighted paediatric CD
activity index (wPCDAI) >40. Induction treatment consisted of EEN (polymeric feeding for 6-8 weeks
after which normal diet was gradually reintroduced within 2-3 weeks) or oral prednisolone (1 mg/kg
daily with a maximum of 40 mg for 4 weeks, followed by tapering down 5 mg per week until stop). At
the same time AZA as maintenance treatment was introduced in all patients. The choice for EEN or
prednisolone was up to the patient and parents, in accordance with the treating physician. Patients
with loss of response during AZA monotherapy stepped up to infliximab therapy after checking AZA
metabolites and optimizing dosing in case of suboptimal levels. Ten weeks after treatment initiation,
rates of clinical remission (wPCDAI < 12.5), endoscopic remission by endoscopy (SES-CD < 3) and
faecal calprotectin (FC) levels (< 250 ug/g) were assessed. Treatment success at 14 weeks was
defined as clinical remission without treatment escalation at this time point.
Results: 27/47 patients received EEN and 20/47 prednisolone. At baseline, demographics and
disease activity were similar in the two treatment groups. At 10 weeks, 9/26 (35%) patients treated
with EEN and 8/20 (40%) patients treated with prednisolone (p=0.71) were in clinical remission. At this
time point, 29/47 (62%) consented to repeat endoscopy. Endoscopic remission rates were 3/16 (19%)
in EEN treated patients and 1/13 (8%) in prednisolone treated patients (p=0.945). Likewise, a minority
of patients had FC levels < 250 µg/g (EEN: 4/21 (19%) vs. prednisolone: 4/16 (25%) p=0.66). At 14
weeks, 13/27 (48%) EEN and 5/20 (25%) prednisolone treated patients received additional CD related
therapy (p=0.11, Figure 1). In univariate analysis ESR and CRP levels at baseline were both
prognostic for treatment success at week 14 (p=0.05 and p=0.05). At one year after start of therapy,
the SDS height for age deteriorated in 19/27 (70%) of the EEN-treated patients and in 10/19 (53%) of
the prednisolone-treated patients (p=0.22).
Conclusion: Children with newly diagnosed moderate-to-severe CD had low clinical, biochemical and
endoscopic remission rates at 10 weeks following initiation of EEN or prednisolone induction
treatment. Our data suggest that patients with higher inflammatory markers at baseline are less likely
to achieve treatment success at 14 weeks. Identification of specific patients who will benefit from EEN
or prednisolone induction treatment is necessary, because patients should receive maximal effective
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treatment from diagnosis onwards.

[Figure 1: Treatment overview depicted per treatment groups during the first year. Proportion of
patients receiving each treatment option from 6 weeks ]
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Objectives and Study: Ustekinumab is a monoclonal antibody directed against p40 sub-unit, shared
by both IL12 and IL23. So far, Ustekinumab is known to be efficient in adult patients suffering from
moderate to severe Crohn disease (CD), resistant to anti-TNFα. However, studies evaluating
Ustekinumab in pediatric inflammatory bowel disease (IBD) are scarce. Then, in this multicentric study
we described the clinical course in all French pediatric IBD patients treated with Ustekinumab.
Methods: This study includes all patients under 18 years of age and treated by at least one
Ustekinumab injection for IBD (CD, ulcerative colitis (UC) and IBD-undetermined (IBD-U)), from
January 2016 to December 2019. Nine university hospitals have participated in this study: Amiens,
Bordeaux, Le Havre, Lyon, Paris (Necker and Robert-Debré hospitals), Rennes, Strasbourg et Tours.
Clinical, biological and endoscopic data were retrospectively collected.
Results: Fifty-three patients were included, 15 boys and 38 girls. Among them 47 (88,6%) patients
were suffering from CD, 5 (9,4%) from UC and 1 (2%) from IBD-U. 65% of those patients presented
ileo-colitis whereas 24% among them colitis. Perineal disease was observed in 20/48 (41,7%)
patients, among them 9 were treated by surgical intervention.
All patients were resistant to anti-TNF before receiving the first Ustekinumab injection. 51% have
presented psoriasis (17 patients) or anaphylactic reaction (5 patients), side effects linked to anti-TNF.
The average PCDAI at induction was 28,7 [5 - 85], 18,7 [0 - 75] at 3 months of treatment and 10 [0 35] at the last follow-up. The average PUCAI at induction was 47 [25 - 65], 25 [15 - 40] at 3 months of
treatment and 18,3 [0 - 35] at the last follow-up. Any severe side effect was observed during the
follow-up.
Conclusion: As expected, Ustekinumab is safe in paediatric patients resistant to anti-TNFa.
Interestingly, PCDAI has largely improved in severe patients under Ustekinumab biotherapy.
Moreover, no severe adverse effects were reported in our patients. Finally, Ustekinumab appeared to
be a serious therapeutic option in resistant anti-TNFa pediatric patients.
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Objectives and Study: Vedolizumab is an anti-integrin antibody which may be a therapeutic option in
children. There are more and more trials, which prove efficacy, safety and tolerability of vedolizumab
in children. Since the drug has not been approved in the paediatric inflammatory bowel disease (IBD)
so far, it is still considered to be the last chance therapy.
Therefore, we report outcome of vedolizumab therapy in Polish paediatric patients with very early
onset inflammatory bowel disease (VEO IBD), defined as IBD diagnosed in children under the age of 6
y.o.
Methods: Twelve patients with severe VEO-IBD (5 female, 7 male), both CD (Crohn's Disease) and
UC (Ulcerative colitis) were included into the study at week 0 - 4 patients with CD and 8 patients with
UC.
In the CD group: the mean age was 3-14 y.o. (median - 9,5 y.o.). In the UC group: the mean age was
2-8 y.o. (median - 5 y.o.).
Median age at the time of diagnosis for all patients was 2 y.o.(1-4 y.o.). Their median age at week 0
(first dose of vedolizumab) was 6,5 y.o. (2-14y.o.). Clinical activity scores and laboratory parameters
were collected at weeks 0, 2, 6 and then every 8 weeks.

Results: All patients were anti-TNF-alfa exposed, 9/12 patients were exposed to infliximab and
adalimumab, and 3/12 were exposed only to infliximab.
In the group of 12 children, 2 patients entered clinical remission following the second dose, 1 patient after the third dose, 3 patients - after 4th dose, 1 patient after 5th dose, and 1 patient after 7th dose.
Two children did not enter clinical remission after 3-4 doses, but they are still receiving their therapy.
Two patients were disqualified from the further treatment because of the failure.
During observation few adverse events have been reported - 6 episodes of nasopharyngitis, 2
episodes of pyrexia, 2 episodes of arthralgia and 1 episode of pneumonia.
Conclusion: There are more and more data on vedolizumab therapy in paediatric IBD. In our study,
we have analysed very challenging group of VEO-IBD. The results are promising. The limitation of this
study is a small number of analyzed patients.
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Epstein-Barr virus serological status in paediatric patients with inflammatory bowel disease
Sara Feo Ortega1, Gemma Pujol Muncunill1, Beatriz Mínguez Rodríguez1, Laura Álvarez Carnero1,
Laura Nathalia Guevara Caviedes1, María Belén Coronel Arismendi1, Víctor Vila Miravet1, Javier
Martín de Carpi1
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Sant Joan de Deu, Department of Paediatric Gastroenterology Hepatology and Nutrition,
Barcelona, Spain
Objectives and Study: The impact of Epstein-Barr virus (EBV) infection on the clinical outcomes of
children and adolescents with inflammatory bowel disease (IBD) is not well known. The aim of the
study is to evaluate the seroprevalence, seroconversion rate and complications associated with EBV
infection in a cohort of paediatric IBD patients at a tertiary care hospital.
Methods: A descriptive study was performed collecting demographic, clinical and treatment data from
medical records as well as EBV serological status of paediatric IBD patients from 2012 to 2018. In
seronegative patients, seroconversion rate was evaluated. Complications associated with primary EBV
infection were described. From September 2016, EBV serology was included into the initial work-up
for IBD patients. For those patients who did not have EBV study at IBD onset, it was performed during
follow-up.
Results: A total of 307 patients with IBD were diagnosed between 2012 and 2018. EBV status was
available from 131 (43%). Of those patients 57% had Crohn´s Disease, 41% Ulcerative Colitis, and
2% IBD unclassified (66% males; median age at IBD diagnosis: 13.2 years (IQR: 0.8-17.8)). In 102
patients, serological EBV status was determined at IBD onset; while in 17 patients it was performed
during the follow-up. Overall EBV seroprevalence was 67%, and no differences were observed
regarding age (over or under 10 years-old). EBV seroprevalence was higher in females than in males
(80% vs. 60.5%, p=0.02). Regarding IBD treatment, 84% had received immunosuppressive treatment
[thiopurines (32%), anti-TNF (9%) and combined treatment (59%)], without differences in the
seroprevalence rate according to the treatment modality. Forty-three patients were seronegative, and
12 of them had a second determination during follow-up. Overall, 5 patients showed seroconversion
(42%) after a mean follow-up of 24 months (IQR: 22-26). All these patients had received treatment
with thiopurines: 2 patients presented a symptomatic mononucleosis with neutropenia, requiring
hospital admission and withdrawal of immunosuppressive treatment and 3 patients had asymptomatic
primary infection.
Conclusion: EBV seroprevalence in our paediatric IBD cohort is similar as previously described in the
literature. EBV status study in patients with IBD, especially prior to initiation of thiopurines, may be
useful to plan subsequent follow-up since a non-negligible percentage of them could present with
complicactions of primary EBV infection under immunosuppressive treatment.
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Bone mineral density in paediatric inflammatory bowel disease without exposure to
corticosteroid treatment
Marina Mitrogiorgou1, Feneli Karachaliou1, Nikitas Skarakis1, Vassiliki Papaevangelou1, Melpomeni
Peppa2, Konstantinos Triantafyllou3, Smaragdi Fessatou1
1University

General Hospital Attikon, Medical School, National and Kapodistrian University of Athens,
Third Department of Paediatrics, Athens, Greece
2Endocrinology Clinic, Attikon University Hospital, Athens, Greece, Fourth Department of Internal
Medicine, Athens, Greece
3Hepatogastroenterology , National and Kapodistrian University of Athens, University General Hospital
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Objectives and Study: Children with inflammatory bowel disease (IBD) are at high risk for low bone
mineral density (BMD). The exact cause of this reduction is not known and is often attributed to
corticosteroid use. The aim of the study is to evaluate the status and the nutritional status in our
paediatric population. The aim of the study was to evaluate bone mineral density in children with IBD
at diagnosis of IBD without previous corticosteroid exposure.
Methods: Children who diagnosed with IBD recruited at the Department of Paediatrics of a tertiary
hospital in Athens, in the last year, without corticosteroid exposure. Lumbar spine and total body BMD,
and body composition were assessed by dual energy x ray absorptiometry (DXA) at the time of
diagnosis. Additional demographic data were collected: growth and pubertal development, disease
activity and calcium metabolism were recorded. Bone mass measurements were performed and zscores were adjusted for bone age.
Results: 19 patients were included (10 girls and 9 boys). 68% Crohn´s Disease (CD), 32% Ulcerative
Colitis (UC). The median age at diagnosis was 14 years (range 8-17). Osteopenia was defined as zscore ≤-1SD and osteoporosis as z-score ≤-2.5SD. 8 of the 19 patients (42%) had lumbar spine and
total BMD z -score ≤- 1SD and only 1(5%) with z-score ≤-2.5SD with severe CD (PCDAI=38.5).
Children with IBD had significantly reduced mean lumbar spine BMD and total BMD lower than
reference values (p< 0.001). The mean (±SD) levels for calcium (Ca) in UC and CD were in the normal
range. The mean (±SD) levels of ALP and 25-OH vitamin D in both the groups were in the normal
range, and in comparison between groups (UC and CD), no significant differences were observed (P =
0.20 for ALP and P = 0.45 for 25-OH vitamin D). 55% of children had 25OHvitD levels ≤ 20ng/ml.
There was not any association between bone density and children's auxological data or 25OHvitD
levels. No fractures were observed at diagnosis of IBD.
Conclusion: A reduction of BMD is common in children and adolescents with IBD. Osteopenia but not
osteoporosis is present at diagnosis in pediatric IBD patients and there is no difference between CD
and UC.The inflammatory disease contributes to impaired bone mass and delayed puberty may
consitute one of the mechanisms.
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Association between the PCDAI score and the outcomes of perianal disease in Paediatrics
Fistulising Crohn's disease in the era of biologics - Experience from a single centre
Hee Wei Foo1,2, Patricia Khoo1, George Alex1, Jeremy Rosenbaum 1
1The
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2Selayang

Objectives and Study: Recurrent complex perianal fistula in Paediatrics Crohn's disease have been
managed by combining non-cutting setons and pharmacological agents. However, the optimal timing
of seton removal is not always predictable and can be a challenge for treating physicians. We
retrospectively examined Paediatrics Crohn's Disease Activity Index (PCDAI) during early phase on
biologic agent to determine if associated with outcome in relation to perianal fistula severity and risk of
recurrence after setons removal and/or seton in-situ.
Methods: Data of patients with perianal fistulising disease on combined biologics (infliximab or
adalimumab) and seton(s) from 2012-2018 were collected retrospectively. Data was extracted from
patient files were reviewed. PCDAI score of each patient was retrospectively calculated after
completion of the induction therapy - approximately 12-week after initiation of biologics (6 weeks
following third dose for infliximab, and after 12-week for adalimumab); in-conjunction with assessment
for application of continuing Pharmaceutical Benefits Scheme (PBS) subsidised biological agents for
complex refractory fistulising Crohn's disease in Australia. Data at 12-month after setons removal was
also reviewed.
Results: 18 patients were identified. 55% were male (M:F=10:8) with age ranging from 6 -17 year old
(median age: 12). Majority presented with complex fistulae: Parks type 2: 66% (n=12); Parks type 3:
17% (n=3); Parks type 4 (n=1) and 5 (n=1) -5% respectively. 1 patient (5%) developed superficial
fistula (Parks type 1). 22% (n=4) had ano-vaginal involvements. Two (11%) had isolated perianal
disease. The disease location (as per Paris Classification) of the remaining 16 patients were - L3: 33%
(n=6); L3+L4a: 17% (n=3); L2: 28% (n=5); L4a: 5% (n=1) and L4b: 5% (n=1). 4 had setons inserted at
diagnosis and the others had setons inserted during initial/later phases of disease. A single seton was
inserted into 83% (n=15) of patients and 27% (n=3) had 2 setons inserted. 83% (n=15) received
infliximab, 17% (n=3) received adalimumab as the first biologic agent. All patients received oral
antibiotics with median duration of 7 weeks (range of 2-7 weeks). 72% (n=13) had PCDAI score < 10;
5% (n=1) had PCDAI score 10-27.5; 17% (n=3) had PCDAI 30-37.5 and 5% (n=1) had PCDAI score of
> 40. At 12-month review after seton removal, all patients with PCDAI score of < 10 (n=13) did not
develop recurrence. Of which, 30% (n=4) had their setons removed within 3 months (3 dislodged, 1
removed due to healed lesion); 23% (n=3) within 6-9 months - 2 due to healed lesion, another
dislodged; 26 % (n=3) within 10-12 months - all due to healed lesion; 7% (n=1) within 13-18 months
due to healed lesion, and lastly, 15% (n=2) within 19-24 months - 1 healed, and another dislodged.
The remaining patients with PCDAI score >10 (n=5) developed recurrence of active fistulising disease,
and 2 out of 5 developed complications when the setons were in-situ.
Conclusion: An improvement in the PCDAI score after initiating biologics appears to indicate which
patients have better outcomes after seton removal. PCDAI could be used as a tool to guide timing and
readiness for setons removal in paediatrics fistulising Crohn's disease. A larger cohort study is needed
to confirm this finding.
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The gut and autoinflammatory sydromes: keep your eyes open
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Objectives and Study: Autoinflammatory diseases (AIDs) often present with major gastrointestinal
(GI) manifestations and objective GI involvement typical of a definite GI disorder. A high index of
suspicion is thus required to make the correct diagnosis.
Methods: We report 3 patients who were first seen for prominent GI complaints and had a clinical
picture fulfilling the criteria of known GI diseases, but in whom genetic testing for periodic fevers
showed AIDs.

Results:
Case 1) A 12-year-old Italian girl presented with monthly attacks of nocturnal vomiting, abdominal
pain, headache, lethargy, diarrhea, and photophobia since age 2. A thorough clinical and laboratory
investigation ruled out organic and metabolic disorders and she fulfilled the Rome criteria for cyclic
vomiting syndrome (CVS). Every attack was preceded by signs and symptoms of an upper respiratory
infection such as mild fever, sore throat, pharyngitis, raised serum CRP and ESR, which
spontaneously subsided within a few days. Genetic testing for MVK gene showed a compound
heterozygosity c.[694G>A(;)1129G>A], indicating Mevalonate Kinase Deficiency. Subsequent attacks
were treated successfully with prednisone. Case 2) A 14-year-old Pakistani girl born from
consanguineous parents presented with chronic diarrhea, vomiting, abdominal pain, growth delay,
rickets, and arthralgia. Laboratory testing showed high anti-transglutaminase IgA, raised CRP, ESR,
fecal calprotectin, raised gammaglobulins and low albumin. Upper and lower GI endoscopy with
biopsy confirmed celiac disease and showed ileocolonic Crohn's disease. Nephrotic syndrome was
also found and kidney biopsy showed renal amyloidosis. Genetic testing showed a homozygous
MEFV gene mutation c.[623G>C];[623G>C] which has been previously reported in a distinct
phenotype not resembling Familiar Mediterranean Fever but defined as a pyrin-associated
autoinflammation and neutrophilic dermatosis (PAAND) syndrome. She was treated with infliximab
and gluten free diet, with remission of GI disease, decrease of CRP and serum amyloid A, and
stabilization of kidney disease.
Case 3) A 24-day-old formula-fed baby girl was admitted for regurgitation and vomiting, food refusal,
urticaria and failure to thrive. Cow's milk protein allergy was suspected and she was treated with
hydrolyzed formula, but this had only minor effects on symptoms and growth. Stool culture, total and
specific serum IgE were normal, routine biochemistry was unremarkable except for neutrophilic
leukocytosis. Upper endoscopy with biopsy ruled out an eosinophilic GI disorder. Enteral feeding was
started and every attempt of oral feeding resulted in oral hypersensitivity. A skin biopsy showed
neutrophilic dermatitis. Brain MRI was normal, lumbar puncture showed neutrophilic pleiocytosis, and
ophtalmologic evaluation showed hypovision. Serum amyloid A was increased, even with normal CRP
and ERS. Genetic testing showed the c.1043C>T variant in NLRP3 gene, indicating CINCA syndrome.
Treatment with anakinra was followed by rapid resolution of urticaria but little benefit on GI symptoms.
Conclusion: Pediatric Gastroenterologists should be aware of the clinical overlap between GI
disorders and AIDs, since some clinical clues and specific genetic testing could help make the correct
diagnosis.
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A single-centre prospective observational study comparing proactive with reactive therapeutic
drug monitoring (TDM) in two cohorts of children with inflammatory bowel disease (IBD)
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Ian Sanderson1, Protima Deb1
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Objectives and Study: Primary non-response (PNR) and secondary loss of response (LoR) to antiTNF therapy constitute a significant challenge in up to 45% of patients with IBD. Therapeutic drug
monitoring (TDM) refers to the practice of measuring anti-TNF trough level and anti-drug antibody to
guide clinical decisions. Reactive TDM is performed in response to a disease flare, whereas proactive
TDM consists of periodic TDM to allow treatment optimization and prevention of possible flares. In the
main, GI centres recommend the use of TDM as opposed to an empirical management of patients on
anti-TNF. However, there are a limited number of studies that have addressed whether proactive TDM
leads to improved clinical outcomes in comparison to reactive TDM.
The aim of this study was to investigate if proactive TDM improves patient disease management by
reducing the risk of treatment failure due to LoR and/or development of anti-drug antibody.
Methods: We conducted a single-centre prospective observational study to accrue data on proactive
TDM between June 2019 and June 2020. We compared this group to a historical cohort of patients
with IBD treated at the same centre using reactive TDM between 2014 and 2017.
Results: 30 children with IBD (16 M, mean age at diagnosis 11.47 years +/- SD 2.93, median 12,
range 3-16) started on anti-TNF treatment between June 2019 and June 2020, were prospectively
recruited (current follow-up duration: average 7.1 months +/- SD 3, median 6.4, range 3.1-13). 10 had
ulcerative colitis (UC), 19 had Crohn's (CD) and one had IBD-U CD-like.
37 children (20 M), 6 with UC and 31 with CD, were included in the retrospective cohort managed with
reactive TDM. More patients in the proactive TDM cohort (22/30) were managed by escalating the IFX
regime (i.e. 10 mg/Kg 8 - 6 or 4 weekly) compared to the reactive TDM cohort (14/37) (chi-square
8.396, P 0.00376).
In the cohort managed with reactive TDM, a higher number of patients developed high titre anti-IFX
antibody (> 50 U/ml) post induction (12/37 vs 3/30) (chi-square 4.798, P 0.0285).
The need for switching to different biologics was significantly higher in the reactive TDM cohort (22/37)
compared to the proactive TDM cohort (1/30) (chi-square 23.15, P < 0.00001).
Conclusion: The introduction of proactive TDM resulted in a significant reduction of patients requiring
switch of their primary biologic and saw an increase in mean trough levels due to timely dose
escalation. The results of this study are early indicators that proactive TDM offers a better method of
managing children with IBD on IFX therapy compared to reactive TDM with the potential of additional
clinical benefits such as reducing the risk of developing adverse drug reactions due to high antibody
titres.
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Objectives and Study: Crohn's Disease (CD) is a complex multifactorial disease responsible of
relapses resulting in disabling symptoms and intestinal lesions. So far, gut microbiota has been
describe as a major constituent of CD's physiopathology. Recent advance in virome sequencing
highlighted mandatory links between virus and intestinal inflammation. Moreover, among all the
constituents of gut virome, Anellovirus Torque Teno Virus (TTV), a persisting eukaryotic singlestranded circular DNA virus family, has previously been study as an immunologic marker. Thus, we
evaluated TTV plasmatic viral load in a CD adult cohort.
Methods: Quantitative Polymerase Chain Reaction (qPCR) for the plasma TTV load was performed
on 30 plasma samples (10 relapsing CD patients, 10 remitting CD 10 healthy individuals). Groups
comparison was based on gender, age, type of treatments and smoking state. We then compared the
plasma virome between patients in remission and relapse and controls using high-throughput
sequencing.
Results: On preliminary PCR analyses, prevalence rate of TTV among CD patients was 63% and
60% in controls. CD patients had an average TTV viral load of 1.97 log10 copies/mL versus 0.72 log10
copies/ mL in healthy individuals (p= 0.1140). The average TTV viral load was 1.91 log10 copies/mL in
relapsed patients compared to 2.02 log10 copies/mL in patients in remission (p=0.2743). This trend
was found on sequencing analyses of TTV reads. TTV prevalence rate was 50% in relapsed patients,
70% in patients in remission and 60% in controls. Average TTV reads in relapsed patients was 6.32
log2 copies/ml versus 7.05 log2 copies/ml in patients in remission (p=0.9910), and 5.55 log2 in healthy
controls compared to 7.05 log2 in patients in remission (p=0.9290).
In-Depth analyses showed variations in Torque Teno Midi Virus (TTMDV) reads, member of the
Gammatorquevirus genus within the family Anelloviridae. TTMDV reads were 3.46 log2 copies/ml in
healthy individuals versus 2.66 log2 copies/ml in CD patients in remission (p=0.971). Average of
TTMDV reads of relapsing CD patients was 1.63 log2 copies/ml versus 2.66 log2 copies/ml for
remitting CD patients (p=0.941).
Conclusion: Our study suggests a link between anelloviridae viral load and CD's activity. Moreover,
our results imply TTV as a new parameter to evaluate mucosal permeability and by extension serve as
biomarker of relapse in CD.
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Objectives and Study: Methotrexate (MTX) represents an option for the achievement of steroid free
remission in children with Crohn's disease (CD) at risk for poor disease outcome, being used as
primary maintenance therapy or in thiopurine failure. In contrast, MTX is rarely considered in pediatric
ulcerative colitis (UC). The aim of the current study was to assess the efficacy and the safety of MTX
in the maintenance of remission of pediatric IBD.
Methods: this was a retrospective, monocentric study. All the children with a confirmed diagnosis of
CD and UC receiving MTX between January 2006 and January 2019 with a minimal six-month followup were recruited. Children with a diagnosis of IBD-unclassified were excluded from the analysis. At
diagnosis, 6, 12 and 18 months after the introduction of MTX, the following data were collected:
demographic data; clinical activity defined by Pediatric Crohn Disease Activity Index (PCDAI) and
Pediatric Ulcerative Colitis Activity Index (PUCAI); extraintestinal manifestations; disease location
based on Paris classification; therapeutic history before MTX therapy; short and long-term outcomes,
including the achievement and the maintenance of clinical remission, MTX failure and subsequent
therapeutic management.
Results: Seventy-six children affected by IBD were enrolled [Median age at MTX starting: 14,1 years;
CD: 51 (67.2%); UC: 25 (32.8%); M/F: 35/41]. At diagnosis, most patients presented with extensive
disease [CD: L1 23.5%, L2 17.6%, L3 58.8% L4a 23.4%]; UC: E1 8%, E2 20%, E3 32%, E4 40%];
disease phenotype for CD was inflammatory in 41 (87.2%), stricturing in 5 (10.6%) and penetrating in
1 patient (2.2%). Perianal involvement at diagnosis was found in 9 CD patients (19.1%).
MTX was started at diagnosis as primary maintenance therapy in 11/76 [CD: 9 (17.6%); UC: 2 (8%)];
in 57/76 [CD 39 (76.4%); UC 18 (72%)] MTX was introduced for disease's relapse or uncontrolled
disease; in particular in 29/51 CD patients MTX was used as first immunomodulatory maintenance
therapy, whereas in UC children MTX was used only after azathioprine's (AZT) failure (p< 0.0001).
Finally, in 8/76 [CD: 3 (5.8%); UC 5 (20%)] cases MTX was introduced after AZT suspension for
adverse drug reactions or a therapy longer than 5 years.
Six months after the introduction of MTX, a significant higher number of children affected by CD
maintained clinical remission when compared with UC patients [39/51 (86%) vs 15/25 (65.8%),
p=0.05]. At 12 months of follow up, clinical remission was maintained in 24/28 CD patients compared
to 11/14 UC (85.7 vs 78.6%, p=0.6). At 18 months of follow up all the 11 children affected by CD
maintained clinical remission compared with 5/7 with UC (100% vs 71.4%, p=0.1). The survival
distributions at 18 months demonstrated that 64.1% of children affected by CD in therapy with MTX
[95% confidence interval (CI)= 8.1-15.6%] maintained clinical remission versus 30.9% (95% CI=2.910.8%) of patients with UC (logrank test p=0.04) (Figure).
Conclusion: MTX is an effective medication to maintain clinical remission in pediatric CD at 18
months and it may be therefore recommended as first line immunomodulatory treatment. In UC
children, although less efficacious than in CD, MTX can be considered as a second line after AZT
failure and/or intolerance.
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cholangitis: a case report
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Introduction: Primary sclerosing cholangitis (PSC) is an immunomediated chronic inflammatory
disease of the intra and extrahepatic bile ducts. The association between PSC and inflammatory
bowel disease (IBD) is well established in adults, and up to 80% of patients with IBD present ulcerative
rectocolitis (URC), and it is even considered a specific phenotype of IBD. Surveillance for colon
neoplasia, through tumor markers and ileocolonoscopic examination, is part of the follow-up of these
patients. In the pediatric population, data are more scarce, however, the association between PSC
and IBD is also frequent, and like adults, periodic surveillance for colorectal cancer is also
recommended. The Natural History of PSC in children was recently described in a multicenter study
and the evolution to portal hypertension, biliary complications and cholangiocarcinoma was 38%, 25%
and 1%, respectively. There is currently no formal recommendation for the bile duct neoplasia
screening in this context and specific population. The case described below is a report of an
adolescent patient with PSC and URC who evolved into primary adenocarcinoma of the biliary tract
and pancreas.
Summary of the report: 13-year-old female patient diagnosed with ulcerative rectocolitis of very early
onset, using Infliximab and Mesalazine. Two years after the follow-up in the tertiary reference service,
she was diagnosed with primary sclerosing cholangitis: p-ANCA reagent, cholangio resonance
showing irregular intra and extrahepatic bile ducts, with points of narrowing and dilation. During the
follow-up, the patient evolved with an increase in liver enzymes, alkaline phosphatase, GGT and direct
bilirubin, and then the hypotheses of hepatotoxicity to Infliximab or neoplasia were raised. During the
investigation, tumor markers were altered (Ca 19.9 and carcinoembriogenic antigen) and infiltrative
lesions were present in the hepatic hilum with unresectable intrahepatic and biliary extension, as well
as concomitant clinical deterioration. Patient evolved with ascites, submitted during hospitalization to
diagnostic paracentesis and evidenced neoplastic cells in the fluid. The biopsy revealed histological
and immunohistochemical findings compatible with primary adenocarcinoma of the biliary tract and
pancreas. Patient died one week after initiating neoadjuvant palliative chemotherapy.
Conclusion: Data on the Natural History of PSC in children are limited and the emergence of
cholangiocarcinoma in this context is a rare event, as well as a diagnostic challenge. However, the
report of this single case in our service is of great relevance given the reserved prognosis of
cholangiocarcinoma. We also emphasize the need for further studies on surveillance for bile duct
neoplasia in children with PSC, either associated or not to IBD.
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Objectives and Study: Crohn's disease (CD) and ulcerative colitis (UC) are two chronic inflammatory
bowel diseases (IBD) which are highly prevalent in North America. The Coronavirus disease-2019
(COVID-19) pandemic has led to a change in hospital access, endoscopic workflow during and after
the lockdown beginning in March 2020 in Québec. Therefore, we aimed to study the impact of the
COVID-19 pandemic and lockdown on diagnosis delay and disease severity in newly diagnosed IBD
pediatric patients admitted to our hospital at time of diagnosis.
Methods: During the study period, the CHU Sainte-Justine IBD cohort included a total of 646 patients.
IBD newly diagnosed children and adolescents between March 1st and November 30th 2019 (n=85)
were compared to patients diagnosed between the same period of 2020 (n=87). In patients who were
admitted at time of diagnosis, the following items were compared between the two years: symptoms
duration prior to diagnosis, need for hospitalization at diagnosis or after diagnosis, duration of
hospitalization, disease severity (assessed by IBD endoscopic score, serum levels of C-reactive
protein (CRP), sedimentation rate, hemoglobin and albumin).
Results: Demographic features, endoscopic/phenotypic assessment results, and biochemical values
are reported in Table 1.
In 2019, 25/85 (29%) newly diagnosed IBD patients were hospitalized within three months of
diagnosis as compared to 17/87 (19%) in 2020 (p=0.09, χ2 test). The median (interquartile range
(IQR)) symptoms duration before admission for diagnosis was 64 (37-123) days (year 2019) vs 90.5
(54-134) days (year 2020) (p=0.33). Endoscopic procedures were performed in a similar interval
between the two groups after the hospitalization (median: 1 day, IQR: 0-3 in 2019 vs median: 0 day,
IQR: 0-3 in 2020). The Simple Endoscopic Score for CD (SES-CD) was lower in patients diagnosed in
2019 as compared to 2020 (median score 8 vs 20) but this was not statistically significant (p=0.14).
The median serum CRP level was 25.6 mg/L (IQR: 18.8-58.5) in the 2019 group, higher than the 2020
group (12.5mg/L; IQR: 9.7-64.3) but not statistically significant (p=0.61). The duration of admission
was similar between the two groups (median (IQR): 7 (5-12) days vs 6 (5-13) days) respectively in
patients from years 2019 and 2020).
Conclusion: COVID-19 led to major consequences on human health and induced devastating socioeconomic issues worldwide. Although endoscopic procedures slowed down significantly in our center
during the pandemic, we did not find a significant level of disease severity and diagnostic delay in
hospitalized patients in 2020 as compared to 2019 in our IBD pediatric cohort.

Year 2019 (March-November)
N=25

Year 2020 (March-November)
N=17

Age (years, median; interquartile
range (IQR))

16.5 (12.4-13.7)

16 (12.5-16.3)

Gender (Female:Male)

14F:11M

5F:12M

IBD type

20 CD: 5 UC

11 CD: 6 UC

Endoscopic localisation

Ileal (40%), ileo-colonic (40%) and Ileo-colonic (64%) and colonic
colonic (20%) in CD; pancolonic
(36%) in CD; pancolonic (67%) in
(80%) in UC
UC

Endoscopic scores & phenotype
(% of patients)

SES-CD 8 (median); inflammatory SES-CD 20 (median);
(60%); fistulising (25%); stenosing inflammatory (64%); fistulising
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(15%) in CD. Mayo score 3 (80%) (18%); stenosing (18%) in CD.
in UC
Mayo score 3 (83%) in UC
CRP (mg/L, median; IQR)

25 (11.8-58.5)

12 (9.7-64.3)

Sedimentation rate (mm/h,
median; IQR)

37 (18-46)

32.5 (20-41)

Hemoglobin (g/L, median; IQR)

109 (92-116)

109 (97-116)

Albumin (g/L, median; IQR)

32 (29-38)

29 (27-33)

[Table 1. No significant difference found in demographics, endoscopy & laboratory results of newly
diagnosed and hospitalized IBD patients (2019-2020)]
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Orbital myositis as the primary symptom of Crohn´s disease in a male child
Andreas Heilos1, Christina Zachbauer1, Rebecca Schaupp1, Bettina Bidmon-Fliegenschnee1, Amedeo
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Purpose: We describe a case of orbital myositis that is associated with underlying Crohn´s disease
(CD) in a paediatric patient.
Observations: A 11-year-old male with no previous medical history presented in A&E in August 2020
with an one week history of diplopia, periorbital swelling and right-sided headache, located frontal and
occipital. The neurological status showed sixths nerve palsy. The patient´s family history was negative
for any neurological or autoimmune diseases. Brain MRI and CT scan showed a right orbital mass. To
exclude malignancy, a biopsy was taken, and an abdominal MRI performed for staging. Histological
results showed skeletal muscle fibrosis with granulomatous inflammatory reaction. An orbital
inflammatory involvement in the context of an underlying disease was suspected. In the abdominal
MRI, no masses were detected, but thickening of the terminal ileum wall was found. To confirm the
diagnosis of CD, faecal calprotectin was determined (1102µg/g), and an endoscopy was performed,
where only terminal ileitis was macroscopically involved. Histology revealed a florid ulcerating, partly
granulomatous ileitis. In a MR enteroclysis, to quantify involvement of inflammation in small bowel, a
10 cm long wall thickening from terminal ileum to the coecal pole was shown. A more detailed
anamnesis for CD revealed recurrent abdominal pain and episodes of intermittent diarrhea. After
extensive literature research, a connection between orbital myositis and inflammatory bowel disease
(IBD) was assumed. For that reason, a therapy with Adalimumab was started in combination with a
short course of low dose steroids to improve visual impairment. After induction of therapy the patient
had no diplopia, no gastrointestinal symptoms and faecal calprotectin was 35µg/g.
Conclusion and Importance: Associations between orbital pathology and CD are very rare.
Typically, uveitis or periscleritis are more common extraintestinal manifestations in CD. Only one
paediatric case with orbital myositis has been described so far. Interesting is the fact that in adult
studies, IBD patients exhibited an orbital myositis when the therapy was discontinued for any reasons.
However, paediatric gastroenterologists and paediatric neurologists should be aware of this
connection when a child presents with idiopathic diplopia secondary to orbital myositis and
granulomatous inflammatory reaction in histology. A more detailed history for CD and faecal
calprotectin may be a first helpful step. Treatment and control of CD may help to reduce recurrence
rates of orbital pseudotumor. Additional studies need to be performed to better understand the
association between the two diseases.
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Acceptability and perceived utility of inflammatory bowel disease tests and procedures: a
paediatric bicentric trial
Rime Hicham1, Anne Sixtine Genest2, Aurélie Sabard3, Laure Bridoux-Henno2, Swellen Gastineau2,
Anne-Sophie Fergon4, Emilie Carré2, Gauthier Foulon2, Alain Dabadie2, Stéphanie Willot3
1Royal
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Objectives and Study: Paediatric inflammatory bowel disease (PIBD) represents an important public
health problem in industrialized countries. Achieving mucosal healing as a treatment goal needs a
close monitoring and generates heavy burden of tests and procedures. Only few studies have
evaluated patient's perception of the tools used for monitoring their disease. This study aimed to
assess patients´ and their parents´ acceptability and perceived utility of the monitoring procedures
used in IBD.
Methods: A questionnaire was prospectively submitted to 127 PIBD patients and their parents in two
French medical centers. We asked them to score a Visual Analogue Scale (VAS) for acceptability and
perceived utility of each procedure, including blood tests, stool collection for faecal calprotectin,
ultrasonography (US), rectosigmoidoscopy, esogastroduodenoscopy (EGD), colonoscopy, magnetic
resonance enterography (MRE). Then, for each procedure, we questioned patients about the factors
that decreased their acceptability with a multiple choice questionnaire.
Results: From children´s perspective, US (VAS = 8.6 [7.5- 9.2]) and venipuncture (VAS = 8.5 [6.99.1]) were the most acceptable tests whereas colonoscopy (VAS = 4.5 [2.0-7.3]) and
rectosigmoidoscopy (VAS = 2.9 [1.0-6.3]) were the least acceptable procedures. For parents, the most
acceptable procedure was US (VAS = 8.4 [7.2-9.1]) whereas rectosigmoidoscopy (VAS = 5.6 [3.0-7.5])
was the least acceptable procedure. All monitoring tools were considered as highly useful by patients
with IBD (VAS> 7.5 for all procedures). Decreased acceptability was related to embarrassment
(49.6%) and collection (27.6%) for stool collection, bowel preparation (80.8%) for colonoscopy,
abdominal discomfort (75%) and rectal enema (69.4%) for rectosigmoidoscopy, and ingestion of
contrast agent (46%) for MRE. The acceptability of stool collection, colonoscopy, MRE and
rectosigmoidoscopy was significantly higher for parents than for children. Parents' perceived utility for
stool collection, US, MRE was significantly higher than for children.
Conclusion: Among the IBD monitoring tests and procedures, endoscopy had the lowest acceptability
for children and their parents, especially for rectosigmoidoscopy. Use and development of non
invasive tools to monitor disease activity remains essential. Identifying the factors that decrease their
acceptability is the first step to improve patient´s experience. With a significantly higher acceptability
and utility scores for most procedures, parents appear like a strong care partner to support their child's
adherence to disease monitoring. The perceived utility of all the procedures was overall good, showing
a good confidence of the patients in their care.
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Real-world data regarding maintenance therapy for paediatric onset Crohn's disease during 3
years of follow-up: Analysis of the Japanese PIBD Registry
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Objectives and Study: There are distinct disease phenotypes of paediatric inflammatory bowel
disease (IBD) in Eastern vs Western countries; those factors can affect the difference in treatment
strategy and efficacy among countries. This study aimed to evaluate how patients with Crohn's
disease in Japan are treated by using the Japanese PIBD Registry, a prospective nationwide
multicenter cohort.
Methods: Twenty-five hospitals in Japan have participated in the registry. Newly diagnosed pediatric
IBD patients between 2012 and 2018 were registered in the study. The treatments received were
prospectively recorded every 6 months from the onset of disease. Patients whose follow-up data were
recorded for longer than 3 years were enrolled. The longitudinal change in treatments used for
maintenance therapy during the first 3 years of follow-up were analyzed.
Results: Among 191 registered Crohn's disease patients, 73 had follow-up data for longer than 3
years. The median age was 12 years (0-17 years). During the study period, enteral nutrition,
mesalazine, thiopurines, and biologics were used in 71 (97%), 62 (85%), 41(56%), and 40 (55%)
patients, respectively. Enteral nutrition was continued throughout the observation period by 51 of the
71 (72%). Mesalazine was discontinued by eight of the 62 (13%) within 1 year. Eighteen patients
(25%) were treated without thiopurines or biologics throughout the follow-up period. Thiopurines were
introduced in 30, 37, and 41 patients by 1, 2, or 3 years of follow-up, respectively. Regarding biologics,
24, 35, and 40 patients were introduced by 1, 2, or 3 years of follow-up period, respectively. In
treatments with thiopurines or biologics, 15 patients received thiopurines alone, 14 received anti-TNF
alone, and 26 received both thiopurines and anti-TNF agents (combo therapy). Among the 26 patients
who received combo therapy, azathiopurine and anti-TNF agents were preceded in 13 (50%) and six
patients (24%), respectively. Four of the 40 patients switched to second biologics during the follow-up
period. There were no significant differences in disease location, behavior, growth, and the physician's
global assessment between patients who did or did not require combo therapy. Seven patients had
received surgical intervention, including seton drainage. None of them had received biologics at the
time of their surgery. All but one patient who received surgical therapy started anti-TNF agents
immediately after surgery.
Conclusion: The majority of our patients received enteral nutrition therapy for the maintenance of
their disease. More than 70% of our patients required either thiopurines, biologics, or both. In Japan,
thiopurines were more likely to precede treatment with biologics.
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Faecal amino acid analysis in de novo treatment-naïve paediatric inflammatory bowel disease:
a multi-centre case-control study
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Objectives and Study: Faecal metabolomics have been described to differ between paediatric
inflammatory bowel disease (IBD) patients and controls, and therefore may serve as a non-invasive,
diagnostic biomarker. In the present study, we have aimed to assess the potential of faecal amino
acids in the diagnostic work-up of de novo IBD compared to controls. Secondary aims were to explore
differences in amino acid composition between IBD phenotypes and disease localisation.
Methods: In this case-control study, performed in two tertiary centres, we included treatment-naïve,
de novo paediatric IBD patients and a non-IBD control group, matched based on sex and age.
Disease activity in IBD patients was assessed by the physician global assessment score (PGA)
combined with the biomarkers faecal calprotectin, C-reactive protein, erythrocyte sedimentation rate,
and albumin. Baseline faecal amino acid profiles were assessed using a targeted high-performance
liquid chromatography technique (HPLC), specifically amino acid analysis (AAA). A random forest
classifier method was used to develop a prediction model differentiating IBD from controls, and to
predict IBD phenotype, based on amino acid composition. The association between IBD localisation
and levels of amino acids was computed by using a cumulative link model.
Results: Totally, 78 de novo IBD patients (40 Crohn's disease (CD), 38 ulcerative colitis (UC)), with a
median age of 13.9 [IQR, 11.2-15.5], and 105 controls without IBD and a median age of 11.9 [IQR,
9.1-15.0], were included. IBD patients could be discriminated from controls with an accuracy of 82%
(sensitivity 63%, specificity 97%). 29 out of 42 different amino acids measured, were included in the
prediction model. Increased levels in IBD subjects of tryptophan, taurine, ornithine, histidine, valine,
leucine, alanine, and arginine were the most discriminating features in the prediction model. Children
with CD could be discriminated from the controls with an accuracy of 80% (sensitivity 56%, specificity
91%), while UC patients could be correctly separated from controls with an accuracy of 90%
(sensitivity 80%, specificity 94%). CD patients could not be discriminated from UC patients. Levels of
tryptophan and valine were positively associated with more extended diseased in UC patients (p <
0.05). No association was found between localisation of CD and amino acids levels.
Conclusion: Faecal amino acids seem a promising, non-invasive, adjuvant diagnostic biomarker for
paediatric IBD, and may enhance understanding of the pathophysiology of IBD.
Disclosure of Interest: Nanne de Boer has served as consultant and principal investigator for TEVA
Pharma BV and Takeda. Johan van Limbergen reports consulting, travel and/or speaker fees and
research support from AbbVie, Janssen, Nestlé Health Science, and Novalac. Jasmijn Jagt, Eduard
Struijs, Ibrahim Ayada, Abdellatif Bakkali, Erwin Jansen, Jürgen Claesen, Marc Benninga, and Tim de
Meij have nothing to declare.
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Objectives and Study: The incidence of SRUS should be far more than we observe today if accepted
theory related to increased intrarectal pressure due to constipation is completely true since
constipation is a common health problem during childhood. Thus we suggest that disease itself maybe
a distinct or a new subtype of chronic inflammatory bowel disease. We aimed to identify clinical,
endoscopic and histopathological findings of 12 patients that were followed up over a 12-year period.
Methods: Patients diagnosed between 2006 and 2019 with SRUS were retrospectively reviewed.
Presenting symptoms, laboratory values, endoscopic findings, treatment results and outcomes were
also analysed.
Results: Twelve patients diagnosed with SRUS were included to the study. Four patients were female
while 8 patients were male. The median age at diagnosis was 14 (range from 9 to 17) years and
median follow-up time was 5.5 (range from 0.5 to 12) years. Family history was positive three out of 12
patients including Crohn's disease, ulcerative colitis and colon cancer. The most common presenting
symptoms were rectal bleeding (80%), passage of mucus (80%), abdominal pain (46.6%) and
straining stool (53.3%). Full blood count sedimentation rates and CRP levels were normal in all
patients. All patients had endoscopic abnormalities that were limited to distal rectum and mostly within
10 cm from anal verge. Ulcer with various sizes and numbers were observed in all patients. Specific
histological findings for SRUS especially fibromuscular hyperplasia of lamina propria, thickening of
muscularis mucosa and capillary ectasia were present in all specimens from rectum. Moreover
inflammation at different levels (low or high) were observed in all patients in colonic mucosa and nonspecific ileitis were detected in 2 patients (16%) either at the time of diagnosis or during follow-up
despite totally normal endoscopic appearance. In one patient, Crohn's disease occurred after two
years of remission with local treatment and the patient responded well to infliximab therapy. Three
patients are newly diagnosed and have < 1 year follow up with local treatment thus we could not
assess the treatment response yet. Four out of 12 patients (1 patient with Crohn's disease) that were
responded well to medical treatment, 3 of 4 patients (75%) received systemic treatment. Five out of 12
patients did not respond to medical treatment including stool softeners, oral or rectal aminosalicylates
and rectal steroids.
Conclusion: Experience in children with SRUS is so limited with usually poor clinical outcomes. In this
study, we tried to highlight the inflammation detected in colon and ileum in patients with SRUS either
at the time of diagnosis or during follow up that only responded well to systemic antiinflammatory
treatment. In conclusion, SRUS could be both a distinct type or a one step before diagnosis for IBD
thus patients should be followed up regularly regarding IBD and more importantly patients who are
unresponsive to standard therapy should receive a more intense systemic therapy such as infliximab
at the time of diagnosis.
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Objectives and Study: Children with perianal fistulizing Crohn's disease (CD) require intensive
medical management but also have a higher risk for subsequent surgical interventions. We performed
a retrospective study to identify patient factors and perianal anatomic features by pelvic MR
associated with surgical interventions in these children.
Methods: Children with CD and perianal fistula who underwent pelvic MR with available, archived
images were identified. Demographic, clinical and laboratory data was collected. Pelvic MR exams
were reviewed by radiologists, with Park's classification and additional anatomic features of perianal
fistula identified, including fistula branching, horseshoe ramifications, abscess, inflammatory mass,
supraelevator extension, anal sphincter damage, proctitis, and involvement of the posterior anal
space. Univariate and subsequent multivariate analysis was performed to determine features
associated with subsequent surgical intervention.
Results: Ninety-nine children with CD underwent pelvic MR. In this cohort, 69 children had no prior
surgical interventions prior to baseline MRI, with subsequent median clinical follow-up of 5.5 years.
Univariate analysis demonstrated that branching (p=0.009), supraelevator extension (p= 0.015), and
anal sphincter damage (p= 0.031) were significantly associated with subsequent surgical intervention.
Age at baseline MRI was also associated with intervention [OR (every 5 years): 2.13; 95% CI: 1.183.83, p = 0.012]. A multivariable model identified only fistula branching (HR: 2.305; 95% CI: 1.2814.151; p= 0.0054 and age (HR: 5.184; CI: 1.568-17.136; p=0.0070) as independent predictors of
subsequent surgery. No demographic, clinical or laboratory parameter predicted subsequent surgical
intervention.
Conclusion: Age and anatomic MR features indicating fistula complexity (branching, supraelevator
extension) and sphincter damage confer a higher risk of subsequent surgical intervention in children
with perianal Crohn's disease.
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Objectives and Study: Efficacy of biologics in Crohn's disease (CD) is affected by drug
concentrations. We aimed to evaluate the importance of albumin and globulin which are known to be
associated with drug concentrations as prognostic biomarkers in paediatric patients with CD.
Methods: Total 121 patients with paediatric CD who had received anti-TNFα therapy for at least 1year were retrospectively examined between January 2010 and February 2019. The association
between relapse and factors were assessed.
Results: Total 121 patients were enrolled and relapse was observed in 48.8% (59/121) patients.
Albumin-to-globulin ratio (AGR) at 1-year of anti-TNFα therapy was the only factor associated with
relapse (OR=0.0002, P=0.003) and also the only factor associated with time-to-relapse (HR=0.02, P<
0.001). The optimal AGR cut-off value associated with relapse was 1.47 (AUC=0.916, P< 0.001).
Median infliximab trough levels (TLs) at 1-year of infliximab treatment were significantly lower in
patients with AGR< 1.47 than in those with AGR≥1.47, however, median adalimumab TLs showed
same trend which was not statically significant. Analysing association of anti-drug antibodies (ADA)
concentrations and AGR, ADA concentrations was negatively correlated with AGR at 1-year of antiTNFα therapy.
Conclusion: We found that AGR was a useful surrogate marker for predicting relapse. Patients with
AGR< 1.47 at 1-year after anti-TNFα therapy are more likely to develop ADA and have low TLs, which
increases the possibility of relapse than patients with AGR≥1.47. Therefore, if AGR at 1-year after antiTNFα therapy is below 1.47, clinicians should monitor the disease with caution and determine
appropriate therapeutic strategies.
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Objectives and Study: We investigated the therapeutic drug monitoring of adalimumab (ADL) on
clinical remission (CR) and mucosal healing (MH) rates in paediatric patients with Crohn's disease
(CD). Furthermore, long-term treatment efficacy of ADL in paediatric CD was evaluated through 3-year
follow-up.
Methods: We conducted a prospective study of 31 patients with CD who received ADL maintenance
therapy and underwent endoscopic evaluation of MH and pharmacokinetic analysis. Patients in CR
were identified based on paediatric CD activity index scores less than 10. Patients with MH were
identified based on simple endoscopic scores for CD of less than 2.
Results: At 4 months and 1 year of ADL treatment, 28 and 26 patients, respectively, were under CR;
13 and 17 patients, respectively, achieved MH. The median trough levels (TLs) of ADL were higher in
patients in CR (7.6±3.5 µg/mL) than in patients with active disease (5.1±2.2 µg/mL). ADL TLs were
significantly higher in patients who achieved MH than in those who did not (14.2±7.6 vs. 7.8±5.2
µg/mL). The optimal cut-point for predicting MH at 1 year of ADL treatment was 8.18 µg/mL. During
long-term follow-up, ADL TLs were stably maintained over 10 µg/mL; not only CR and MH but also
histologic remission was obtained at a high rate. ADL administration maintained a positive effect on
growth during the maintenance period.
Conclusion: ADL TLs were significantly higher in paediatric patients with CD who achieved CR or
MH. ADL treatment showed long-term stable efficacy and positive effects on growth indicators.
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Objectives: The incidence of pediatric inflammatory bowel disease (PIBD) in Korea is not well
studied. We conducted a nationwide study using health-care big data to investigate the epidemiologic
features of PIBD in Korea.
Methods: The database of the National Health Insurance System of Korea from 2005 to 2016 was
analyzed. Patients diagnosed between the ages of six to seventeen were included and age- and sexadjusted annual incidence rates per 100,000 of Crohn's disease and Ulcerative colitis were calculated.
The temporal trend and regional differences of incidence rates were also estimated assuming Poisson
distribution.
Results: After removing washout period, a total of 2,720 patients (CD 1,924, UC 796) were diagnosed
with PIBD in Korea from 2005 to 2016. Age- and sex-adjusted annual incidence rates per 100,000 of
CD and UC had increased from 0.9 and 0.6 to 3.7 and 1.8 during the study period and male to female
ratio of CD and UC were 2.5:1 and 1.2:1, respectively. The standardized incidence rates of CD and
UC in metropolitan areas were 2.7 and 1.1 per 100,000, while that in non-metropolitan areas were 2.3
and 1.0 per 100,000. The incidence rate of pediatric CD in the metropolitan area was significantly
higher than in the non-metropolitan area (p< 0.01).
Conclusion: The incidence of PIBD in Korea had increased over the recent decade especially in male
children with Crohn's disease. There were higher incidence rates of pediatric Crohn´s disease in the
metropolitan city than in the non-metropolitan area. The cause of this difference will be further
investigated.
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[Standardized-incidence rates of PIBD in Korea;(A) National incidence rates, (B) Regional differences]
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Objectives and Study: IBD under 6 years, defined as very early onset (VEO)-IBD, represent atypical
manifestations including isolated and extensive colonic involvement and poor response to the
conventional therapies compared to older children. However, the incidence of VEO-IBD in Korea is not
well studied. We conducted a nationwide study using health-care big data to investigate the
epidemiologic features of VEO-IBD in Korea.
Methods: We analyzed data from the National Health Insurance Service of the Korean government
and the Korean Statistical Information Service from 2005 to 2016 among those from 2002 to 2017
excluding 4 years of wash out. Patients diagnosed under ages of 6 years were included and age- and
sex-adjusted annual incidence rates per 100,000 of Crohn's disease and ulcerative colitis were
calculated. The temporal trend and regional differences of incidence rates were also estimated
assuming Poisson distribution.
Results: From 2005 to 2016, 43 children (22 males and 21 females) were diagnosed with IBD before
the age of 6 years. The incidence of IBD over the entire study period was 0.130/10 5 in children under 6
years of age. In each age group, the incidence rates were 0.124/105 for IBD, 0.088/105 for CD, and
0.036/105 for UC in the infantile group and 0.132/105 for IBD, 0.084/105 for CD, and 0.048/105 for UC
in VEO group. The CD to UC ratio was 3.4:1 in males and 1.1:1 in females. The male to female ratio
was 1.87:1. The ratio was 1.55:1 in CD and 0.5:1 in UC. In temporal trend analysis, the incidence of
infantile-IBD remained stable during the whole period (0.200/10 5 in 2005-2008 and 0.120/105 in 20132016, p=0.611). The same trend was shown in the VEO group (0.125/105 in 2005-2008 and 0.165/105
in 2013-2016, p=0.17).
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[(a) Temporal trend of incidence rates (b) Age- and sex- standardized incidence rates]
There was no difference in the incidence rates of VEO-CD and VEO-UC between metropolitan and
non-metropolitan areas.
Conclusion: Our study showed that the incidence of infantile- and VEO-IBD has been remained
stable in the Korean population. As for regional difference of incidence rates of infantile- and VEO-IBD,
there was no difference in metropolitan and non-metropolitan areas.
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Objectives and Study: In the current paradigm in which mucosal healing (MH) is accepted as a
treatment target for patients with inflammatory bowel disease, the need for tailored therapy through
appropriate phenotypic classification is emerging. Small bowel involvement is considered a poor
prognostic factor for surgical intervention, but there are no practical guidelines for determining the
modalities and timing to identify and evaluate small bowel MH. This study was conducted to small
bowel capsule endoscopy(SCE) usefulness for assessing small bowel involvement and MH
achievement.
Methods: We collected changes in clinical and biochemical indexes and MH achievement before and
after 8 weeks of EEN(Elemental028) treatment in 20 Crohn´s disease patients diagnosed under 18
years from April 2018 to May 2020. Clinical remission(CR) was defined as Pediatric Crohn's Disease
Activity Index (PCDAI) 10 or less, and biochemical remission(BR) was defined as when erythrocyte
sedimentation rate(ESR), C-reactive protein (CRP), and fecal calprotectin(FcP) met all 15 (mm/hr), 0.
(5 mg/dL) and 250(ng/dL) or less, respectively. Small bowel MH was defined as a Lewis Score(LS) of
135 or less in the SCE.
The correlation between the change in clinical and biochemical indexes and the LS before and after
EEN treatment was analyzed. This analysis was conducted individually for the total LS and each
component (e.g., villi, ulcer, and stenosis scores). Next, groups were divided according to the small
bowel MH achievement and analyzed whether there was a significant difference between clinical and
biochemical indexes and cut-off value, which capable of predicting MH between individual groups. The
statistical analysis process was performed with Spearman correlation, t-test and ROC analysis using
SPSS 25.0.
Results: The gender of the patients was male dominant (80%), and the median age was 14.25 years
(range from 8.58-16.08). According to the Paris classification, L3 is 12, L1 is 6, and 2 patients did not
show colonic involvement, and L4 a + b all met. The 16 had B1, 3 had B2, and 1 had B2,3. All patients
were found to be positive for ASCA, and 40% of patients had a perianal fistula. The BMI was identified
with a median Z score of -1.25 (ranging from -3.93 to -1.63). The EEN treatment resulted in a CR of 20
(100%) and a BR of 14 (70%). The MH was 8 (40%). BR and CR were satisfied in 7 patients (87.5%),
excluding 1 of MH achieved patients. Correlation analysis of the changes in each LS and total LS
score and the changes in clinical and biochemical indexes only had shown a significant correlation
between the total LS and PCDAI changes. There were no statistically significant clinical and
biochemical differences between the MH and non-MH groups. No significant cut-off values in postinduction state for MH prediction have been identified
Conclusion: For accurate phenotypic classification of PIBD patients, SCE using LS is a feasible
component of the initial evaluation. In addition, SCE should be considered the only modality for
assessing small bowel MH achievement as there are no recommendable clinical and biochemical cutoff values to predict small intestine MH after induction therapy.

Total (n=20)

Non MH (n=12)

MH (n=8)

p-value

Male(%)

16(80)

11(91.67)

5(62.5)

0.18

Non
B1(%)

4(20)

4(33.33)

0(0)

0.08

BR(%)

14(70)

7(58.33)

7(87.5)

0.15
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PCDAI

po
st

pre

post

pre

post

pre

post

pre

26.23±11.68

6.00±4.76

28.92±12.81

5.00±5.64

22.18±9.01

7.50±2.67

0.2
0.2
2

ESR(mm/
38.95±23.59
Hr)

8.20±10.26 43.92±23.21

10.33±12.54 31.50±23.63

5.00±4.38

0.2 0.2
6
7

CRP(mg/
dL)

0.14±0.08

0.13±0.07

0.14±0.09

0.7 0.8
4
0

1.51±1.52

1.61±1.62

1.37±1.46

FcP(mg/k 2717.85±391 334.95±561 2820.17±342 446.17±693. 2564.38±482 168.13±215 0.8 0.2
g)
9.03
.46
0.12
74
2.74
.24
9
9
LS

2236.20±177 539.50±943 2937.75±183 843.17±1133 1183.88±109 84.00±51.8 0.0 0.0
9.57
.87
2.77
.84
9.05
5
2
4

[Baseline characteristics and variables comparison between MH and non-MH group; subdivided by pre
and post-induction treatment.]
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COVID-19 pandemic: Interim results of an anonymous survey in Germany
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Objectives: The coronavirus pandemic affects clinical care, daily life and well-being of paediatric
patients with inflammatory bowel disease (IBD). We aimed to capture changes in medical care,
psychosocial stress and factors related to perceived risk of COVID-19 in IBD children and their
families.

Methods: With the 2nd infection wave in Germany, families with children having Crohn´s disease (CD),
ulcerative colitis (UC) or IBD-u were invited to a nation-wide, anonymous online-survey. We
announced the link on the patient organization website and to members of the German Paediatric IBD
registry. Questions included demographics, vaccinations, IBD course and medication, use of
telemedicine, changes in medical care, daily life (nutrition, physical activity, sleeping behaviour etc),
and psychosocial stress during the pandemic. COVID-19 related questions included testing (PCR,
serology) in patients and household members, perceived risk for a COVID-19 infection and a severe
disease course on a scale from 1 to 7, and interest in SARS-CoV-2 vaccination. We designed our
survey to compare the data with a population-based cohort of healthy young people and an IBD cohort
of >500 adults and children in Munich. We report preliminary data of the ongoing survey.
Results: Until mid-November, surveys were available on 155 IBD children (46% male, 58% CD, 34%
UC, and 8% IBD-u), median age 14 years (IQR: 12 - 17) and median IBD duration 3 years (IQR: 1-4).
Reported maintenance therapy included none or only mesalazine in 13%, immune modulators (IM,
thiopurines or methotrexate) in 21%, any biologic in 29%, and combo-therapy (IM & biologic) in 21%.
Of 51 patients tested for SARS-CoV-2 by PCR (n=46), serology or both none was positive. This
included 5 from 8 families with PCR positive members. Since the pandemic, telemedicine replaced
outpatient visits in 38% of patients, thereof most were satisfied with tele-consultancy. Furthermore,
45% of families wished for more telehealth during the pandemic and thereafter. Home schooling
affected 90% of patients, who rated it less negative compared to their parents (p< 0.001). Parents
judged the impact of pandemic restrictions on the daily-life of their IBD child worse compared to the
effect on the family (p< 0.001). One third of the parents expressed major worries for health of family
members, 11% and 18% for loss of jobs or income; 26% and 29% expressed pandemic related major
worries about their child's future career and social development, respectively. When parents rated
their child's risk to acquire COVID-19, results were similar to a cohort in healthy young people, while
the perceived risk for a severe disease course was higher for IBD patients. In this interim analysis,
higher risk perception was not related to IBD factors like disease duration and activity or type and
number of IBD drugs, but was significantly associated with positive vaccination behaviour (higher
influenza vaccination rate and toward a future anti-SARS-CoV-2 vaccine).
Conclusions: The survey reveals concerns and preferences of IBD children and their families during
the pandemic. To improve patient care, close monitoring with telemedicine should be implemented in
the future. With rising numbers of participants, more robust results will be available.
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disease (CLARA study)
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van den Berg1
1University

Greifswald, Community Medicine, Greifswald, Germany
of Gießen, General Pediatrics and Neonatology, Giessen, Germany
3Technical University of Applied Sciences Mittelhessen, Health, Giessen, Germany
4University Giessen, Medical Informatics, Giessen, Germany
2University

Objectives and Study: Patient registers have become increasingly relevant worldwide and in
Germany in the last two decades of patient care research. Since 2004, German and Austrian
paediatric gastroenterologists can document diagnostic and treatment data of their patients with
paediatric inflammatory bowel disease (PIBD) in the patient register (CEDTA-GPGE®), which is
managed by the association of paediatric gastroenterology and nutrition (GPGE). The aim of the
CLARA study is to investigate the influence of individual, register-based feedback in the (CEDATAGPGE®) patient register on the quality of health care for patients with PIBD.
Methods: The design of the CLARA study is cluster randomized. Paediatric patients with a newly
diagnosed IBD of participating gastroenterology centers can be enrolled in the CLARA study between
03/01/2019 and 28/02/2021. Participating centers are randomized into an intervention group and a
control group. Centers of the intervention group document the diagnostic and treatment data of their
patients in the patient register (CEDATA-GPGE®). They receive patient-specific feedback on
documented diagnostic and treatment data from the register. The feedback is based on automated
algorithms. The centers of the control group do not document diagnostic and treatment data in the
patient register. They just continue their usual documentation and don´t receive any feedback to their
documentation. After the observation period (12-moth-follow up), the diagnostic and treatment data will
be retrieved retrospectively and transferred to the register. At the end of the observation period,
centers of the control group can also participate to the register if they want to. The primary endpoint of
the CLARA study is the number of care deficits after 12 months (1 care deficit = 1 given register-based
feedback). Secondary endpoints are inflammatory activity, therapy episodes, complications, physical
development, quality of life, nutritional deficiencies and the time between treatment recommendation
and treatment adjustment.
Results: We have recruited 46 paediatric gastroenterological centers in Germany. Currently, 170
patients are enrolled in the study. At the end of the recruitment process on 01/03/2021, there will be
more than 200 recruited patients in the study.
Conclusion: The CLARA-study is part of the CED-KQN project, supported by the German innovation
fund. The purpose of this project is to improve health care based on the patient register (CEDATAGPGE®) by using new technologies and innovative approaches. The CLARA study will provide the
scientific basis to this.
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Objectives and Study: Paediatric inflammatory bowel diseases (PIBD), comprising Crohn's disease
(CD), ulcerative colitis (UC) and inflammatory bowel disease unclassified (IBDU) are immunemediated disorders characterized by dysregulated immune responses leading to tissue damaging
inflammation. The treatment regimens for patients with IBD often involve immunosuppressive therapy
and increase susceptibility to infections, many of which can be prevented by vaccinations. The aim of
our study was to analyze the immunization status of children diagnosed with IBD and identify factors
affecting the immunization coverage.
Methods: Single centre retrospective study. Medical records of all patients with IBD treated in our
department in the period September 2013 - November 2020 were reviewed. The immunization status
of the enrolled patients was assessed as per the national immunization programme.
Results: A total of 107 children (52 girls and 55 boys) were included in the final analysis. The median
age of the study participants was 14 years (range 2-17 years), 56.1% (60/107) were with UC and
43.9% (47/107) with CD. The overall immunization coverage with traditional vaccines (hepatitis B,
tuberculosis, poliomyelitis, diphtheria, tetanus, pertussis and 1st dose measles, mumps and rubella)
was very good. Thirty-two percent (34/107) of the study participants had incomplete immunization
course against measles, mumps and rubella. Eighty-five percent (91/107) of them were nonimmunized against Haemophilus influenzae type b disease and pneumococcal disease (Both vaccines
are part of the Bulgarian childhood immunization programme since 2010 and the vaccination rates are
still low). Despite having a full course of hepatitis B vaccination in the infancy, 46.7% (50/107) of our
patients had undetectable antibody titers (anti-HBs negative). Only three girls had a human
papillomavirus (HPV) vaccination. None of the children was vaccinated against varicella (The varicella
vaccine is part of the routine Bulgarian childhood immunization programme since 2020). Child's age at
disease onset was the main factor affecting the immunization coverage.
Conclusion: The assessment of the immunization status at IBD diagnosis is a critical step in the
treatment planning process. It is important to administer all necessary vaccinations as soon as
possible before the initiation of an immunosuppressive therapy.
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Objectives and Study: The introduction of anti-tumour necrosis factor (anti-TNF) therapy has greatly
changed the treatment paradigm in the management of patients with inflammatory bowel disease
(IBD). Anti-TNF agents are indicated in moderate to severe IBD and not only reduce the disease
symptoms but also result in healing of the inflamed intestine. However, anti-TNF drugs are not
effective in all patients. Some patients do not respond to or do not tolerate them. The aim of this study
was to present our 7-year experience with anti-TNF therapy in paediatric patients with IBD.
Methods: Single centre retrospective study including all IBD patients on anti-TNF therapy treated in
our department in the period September 2013-November 2020. We assessed the proportion of
patients in clinical remission at Month 6, the proportion of patients in deep remission at Month 12, the
proportion of patients in long term deep remission, the proportion of patients with therapy escalation
and the proportion of patients who switched therapy due to any reason. Clinical remission was defined
as Paediatric Ulcerative Colitis Activity Index < 10 points and Paediatric Crohn´s Disease Activity
Index < 10 points in patients with ulcerative colitis (UC) and Crohn's disease (CD), respectively. Deep
remission was defined as clinical remission and normal mucosa at endoscopy. Long term deep
remission was defined as deep remission more than 1 year. In addition, we analyzed all drug related
adverse events reported within the study period.
Results: Totally 130 children with IBD (68 girls and 62 boys: median age 15 years, range: 10
months-17 years) were treated in our department in the period September 2013-November 2020. AntiTNF agents were administered in 32.3% of our patients (30 patients with CD, 10 patients with UC and
2 patients with very early onset-IBD). Of the patients on anti-TNF therapy 47.6% were treated only
with infliximab, 28.6% only with adalimumab and 23.8% with more than one biologic agent. All patients
but one had immunomodulation therapy. At Month 6 clinical remission was achieved by 31 of study
participants. Deep remission at Month 12 was achieved by 18 of them and 14 achieved a long term
deep remission. Twenty two percent of our patients treated with anti-TNF drugs required a therapy
escalation and 23.8% of them switched to another biologic agent due to adverse event, primary nonresponse or secondary loss of response (16.7% switched to a second anti-TNF and 7.1% switched to
an anti-integrin agent). During the study period were observed the following adverse drug reactions: 3
cases of anaphylactic reaction, 1 case of allergic rash, 1 case of severe herpes simplex infection, 1
case of herpes zoster infection and 2 cases of drug-induced psoriasis.
Conclusion: Anti-TNF agents are an important therapeutic alternative for paediatric patients with IBD.
Further studies are necessary to identify predictors of an adequate response to treatment with these
drugs in order to increase their effectiveness and to reduce the potential adverse events.
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Objective and Study: Pediatric onset Crohn´s Disease (CD) is a lifelong chronic disease. The aim of
our study was to describe the long-term outcome of Pediatric CD patients following transition to adult
care and identify risk factors for complicated disease behavior.
Methods: Patients diagnosed with CD between 1998 and 2014, who had long-term follow-up and
were under the age of 19 at the time of diagnosis were included. Baseline data included age, gender,
weight/ height/ BMI percentiles, ethnicity and family history of IBD (Inflammatory Bowel Disease).
Disease characteristics (Paris classification), laboratory testing, imaging, treatment at diagnosis and
throughout disease course were documented using hospital records and a national computerized
database. Outcome data at the last follow-up included, subsequent medical treatment, number of
relapses, evidence of stricturing or penetrating disease, hospitalizations, surgical intervention,
malignancy, co-morbidities and mortality.
Results: Ninety-three patients were included, mean age at diagnosis 13.5 years (+/-3.2 SD),
51(54.8%) were male, with a median follow-up of 10.3 years (+/-4.1 SD). Location of disease at
diagnosis: 29 (31.2%) distal ileal, 17 (18.3%) colonic, 40 (43.0%) ileo-colonic. Seven (7.5%) had upper
gastrointestinal involvement and 36 (38.7%) had perianal disease. At diagnosis, 68 (73.1%) presented
with inflammatory behavior (B1- non-stricturing, non-penetrating) and 25 (26.9%) with complicated
behavior [(B2 (stricturing) and/or B3 (penetrating)]. At the end of follow-up, 20 (23.2%) of patients with
B1 at diagnosis evolved to B2 and/or B3. Of the 45 (48.4%) patients with complicated disease
behavior, 23 were classified as B2, 19 as B3, and 9 both. Throughout follow-up, 67 patients (72%)
were hospitalized at least once due to disease exacerbations, 20 underwent CD related surgery [11
(11.8%) bowel resection, 4 (4.3%) abscess drainage and 5 (5.4%) fistulotomy]. There was no mortality
in our cohort. Malignancy was reported in two patient. In a multivariate cox model, growth delay (HR,
5.02 [1.10-22.85], p=0.037) and low albumin levels (HR, 3.97 [1.32- 11.97], p=0.014) at diagnosis
were predictors of complicated disease in adulthood.
Conclusions: Over a quarter of pediatric CD patients present with complicated disease behavior.
During a median follow-up of 10 years, another quarter progress to complicated behavior with over
20% requiring surgery. Delayed growth and low albumin at diagnosis were predictors of progression to
complicated disease.
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Objectives and Study: The aetiology of bone alterations in inflammatory bowel disease (IBD) is
complex. Although several studies have focused on the bone health in paediatric IBD, the debate on
risk factors of diminished bone mineral density in IBD is continuing. The aim of the study was to
assess bone mineral density (BMD) in IBD children and to identify relationships between BMD and
IBD related factors.
Methods: In the study group we enrolled consecutive children with IBD hospitalized at the Department
of Paediatrics and Gastroenterology. Bone mineral density (BMD) was assessed using dual-energy Xray absorptiometry (DXA) of the lumbar spine (L1-L4). Low BMD was defined as BMD z-score ≤-2SD.
Blood testing included serum calcium, phosphate, magnesium, alkaline phosphatase, 25-hydroxy
vitamin D (25(OH)D), C-reactive protein, total protein and albumin. The statistical analysis was
performed using Statistica v. 13 software. Statistical significance was defined as p< 0.05.
Results: Study group comprised of 73 children with inflammatory bowel disease including 46 (63%)
with ulcerative colitis and 27 (37%) with Crohn's disease. The majority of patients were at IBD onset
and treatment naïve (42; 57.5%). There were 35 (48%) boys and 38 (52%) girls in study group. The
mean age of patients was 13.8±2.9 years old.The mean BMD z-score for IBD children was 0.832±1.085 with a range of -3.3 to 1.0 and median value -0.7. Low BMD was observed in 18 (24.7%)
children with IBD.
There was no significant difference in BMD z-score between children with Crohn's disease (0.841±1.06; median: -0.6) and ulcerative colitis (0.826±1.11; median: -0.7) (p=0.8). Diminished BMD
was stated in 11 out of 46 children (24%) with ulcerative colitis and 7 out of 27 children with Crohn's
disease (26%).
Low BMD was recognized in 7 out of 42 (17%) treatment naïve IBD patients and in 11 out of 31 (35%)
previously treated IBD patients. The difference in the frequency of osteoporosis determined by
patients' treatment status almost reached significance (p=0.06).
There were no correlations between BMD z-score and serum calcium, phosphate, magnesium,
alkaline phosphatase, 25-hydroxy vitamin D or C-reactive protein.
Conclusion: Low bone mineral occurs in almost 25% of IBD children, particularly frequently in
patients previously treated for IBD than treatment naïve. It appears to be essential to evaluate bone
mineral density at IBD onset and follow it up. However, further studies are needed to determine time
interval between repeat DXA study.
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Objectives and Study: Wireless Video Capsule Endoscopy (VCE), Magnetic resonance enterography
(MRE) and Small Bowel ultrasound (SBUS) are well-established diagnostic tools, used to evaluate
small bowel disease in paediatric inflammatory bowel disease (IBD) patients. The aim of this study
was to compare VCE findings with those of MRE and SBUS and evaluate discrepancies between
them.
Methods: VCE examinations were conducted in histologically confirmed paediatric IBD patients in a
period of 19 months (March 2018 - November 2019) in a tertiary centre. The VCE findings were
retrospectively compared to relevant findings on MRE and SBUS, collected from electronic data
records.
Results: 34 patients were included in the study (16 males, 18 females). The age range of the patients
at the moment of diagnostic assessment was between 4-17 years (median 12 years). 21 patients were
diagnosed with Cohn´s disease (CD), 9 patients with Ulcerative Colitis (UC) and 4 patients with IBD
Unclassified (IBD-U).
8/34 (23.5%) patients were found to have all three diagnostic investigations, 21/34 (61.8%) had MRE
and 21/34 (61.8%) had SBUS. Concordance between the three modalities were seen in 5/8 (62.5%)
patients. Of these, 3/5 (60%) had no small bowel disease identified on VCE, MRE and SBUS, while in
2/5 patients (40%) the same distribution of small bowel disease was identified using all three
diagnostic modalities. When comparing VCE to MRE, differing distributions of disease were seen in
10/21 patients (47.6%). 6/10 (60%) had terminal ileitis, 2/10 (20%) had ceacal disease and 3/10 (30%)
jejunal disease noted on MRE, but with no disease identified on VCE. 1/10 patient (10%) had a normal
MRE but duodenal and proximal jejunal ulceration was reported on VCE. VCE and SBUS had a higher
concordance (71.4%) in identifying disease distribution. In 6/21 patients (28.5%) there was a
discrepancy in the findings reported on SBUS when compared to VCE. Of these, 4/6 (66.7%) had a
normal SBUS but small bowel disease (jejunal and ileal disease) on VCE. 1/6 patient (16.7%) had
caecal inflammation and 1/6 (16.7%) had active terminal ileitis on SBUS, which was not reported on
their VCE.
Conclusion: The identification of small bowel disease is essential in the diagnosis and subsequent
management of paediatric IBD. VCE, MRE and SBUS are established modalities to detect intestinal
disease. This study demonstrates that a diagnostic strategy using all three modalities increases
diagnostic yield in detecting small bowel inflammatory bowel disease in 'real world' use.
References:
1. S. Subramaniam, J. Makanyanga, L. Whitley, C. Murray, N. Shah, T. Watson, S. McCartney, F.
Kiparissi Diagnostic yield of MR enterography versus Wireless Video Capsule Endoscopy in
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2. Kopylov U., Young D., Engel T., Vijayan S., Harnoy O., Katz L., Avni T., Eliakim R., Ben-Horin S.,
Koulaouzidis A. Diagnostic yield of capsule endoscopy versus magnetic resonance enteropgraphy and
small bowel contrast ultrasound for evaluation of small bowel Crohn's disease: a systematic review
and meta-analysis
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Objectives and Study: Ustekinumab is a recently introduced biologic medicine that inhibits the p40
subunit of interleukins 12 and 23 for the treatment of patients with Crohn's disease. The clinical use of
the trough concentration of ustekinumab is not as standardized as that of infliximab. We aimed to
introduce the estimation method and the results of trough concentrations of ustekinumab for clinical
application for the first time in Korea.
Methods: Ten adult patients diagnosed with paediatric-onset Crohn's disease and who underwent
treatment with ustekinumab from March 2019 to July 2020 were included in the study. The patients
received about 6 mg/kg of ustekinumab intravenously at week 0, followed by 90 mg subcutaneously at
week 8 for induction therapy. We implemented a maintenance schedule with 8-week intervals for
patients whose clinical outcomes were not improved by treatments at 12-week intervals. We measured
ustekinumab trough concentrations before each maintenance treatment injection. Plasma
ustekinumab concentrations and antibodies were measured using the ustekinumab drug level ELISA
kit (kit A) and a diluted ELISA kit (kit B).
Results: The median trough concentration estimated by kit A was 0.26 and 0.38 by kit B (diluted). The
sedimentation rate (ESR), C-reactive protein (CRP), albumin levels, and calprotectin were significantly
correlated with the trough level of ustekinumab. The area under the receiver operating characteristics
(AUROC) curve of kit B (0.743) was greater than the AUROC of kit A (0.633). The optimal cut-off value
of kit B was 0.396.
Conclusion: The trough concentration of ustekinumab, measured for the first time in Korea using two
ELISA kits, correlated with clinical factors. The trough concentrations measured by the diluted ELISA
kit could predict the clinical response to treatment with ustekinumab. As a later study, the aim is to
conduct a study comparing the clinical effects of the 8-week interval and the 12-week maintenance
interval group.
Abbreviations: AUROC: area under the receiver operating characteristics
ELISA: enzyme-linked immunosorbent assay
The medical records of the patients were reviewed retrospectively with the approval of the Clinical
Research Ethics Committee, and the requirement for written informed consent was waived. (IRB File
No. SMC 2020-10-064).
Keywords: Ustekinumab; Therapeutic Drug Monitoring; Crohn's Disease
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Introduction of bowel ultrasonography for follow-up of pediatric inflammatory bowel disease: a
single-center experience
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Zedek Medical Center, Pediatric Gastroenterology, Jerusalem, Israel
Hebrew University of Jerusalem, Faculty of Medicine, Jerusalem, Israel

Objectives and Study: Bowel ultrasonography (BUS) for imaging of inflammatory bowel disease
(IBD) is increasingly recognized as a prominent noninvasive tool to supplement, and in some cases
replace traditional endoscopic and imaging modalities, with high sensitivity and specificity. The
increasing number of gastroenterologists trained to perform BUS has transformed BUS into a bedside
tool to guide routine clinical decision making and accurately monitor response to treatment. However,
this process is still in its infancy in pediatric IBD. As traditional modalities such as colonoscopy and
MRE are more challenging in children than in adults, BUS is a particularly attractive option for pediatric
IBD assessment. We present here data on the first 2 years of implementation of BUS performed by a
pediatric gastroenterologist (RLT) at the pediatric IBD center at Shaare Zedek Medical Center in
Jerusalem. We aim to describe trends, results and clinical implications of the US studies performed
during this period.
Methods: The electronic medical record system was searched for all BUS studies performed on IBD
patients by RLT as part of his weekly IBD clinic between 2017-2019. Studies performed on other
caregivers' patients were excluded to ensure uniform documentation and nomenclature. Findings were
classified as normal (wall thickness < 3 mm), mild (wall thickening 3-4 mm and blood flow < Limberg 3)
or significant signs of inflammation (wall thickness ≥4 mm or 3-4 mm with Limberg ≥3). Charts were
reviewed to assess impact of BUS findings on clinical management.
Results: A total of 83 bedside BUS studies were performed on 55 IBD patients (42 with Crohn's - CD)
during the study period, with mean age of 15.1±3.7 years. 34 had one study (23 with CD), 15 had two
(13 with CD) and 6 had three or more (all with CD). Overall, 32 studies were normal, 20 showed mild
findings and 30 showed significant inflammation. Four studies found stenosis and one showed an
abscess. Follow-up studies of initially active disease showed 10/16 (63%) with improvement, including
9/16 (56%) with sonographic remission. 22/83 (27%) studies were felt upon review to have had a
direct impact on clinical decision-making. These included decisions not to switch therapy due to
normal BUS despite symptoms, admission due to discovery of an abscess, decision to escalate
therapy due to lack of sonographic improvement, and decision to continue adalimumab in the
presence of a stricture due to favorable prognostic characteristics as per the CREOLE study.
Conclusion: Bedside BUS is a practical and useful tool that can be integrated into a pediatric IBD
clinic, with the ability to provide relevant information in real time and thus impact on day-to-day patient
management.
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Astragaloside IV alleviates the the symptoms of experimental ulcerative colitis by inhibiting the
remodeling of intestinal immune microenvironment by STAT signaling pathway
Yan Lin1, Lian-Lian Tian1, Jun-Long Zhao2, Shi-Bo Guo1, Xun Jiang1
Hospital, Air Force Medical University, Department of Paediatrics, Xi’an, China
Force Medical University, Department of Genetics and Developmental Biology, Xi'an, China

1Tangdu
2Air

Objectives and study: Ulcerative colitis (UC) is a chronic and relapsing inflammatory intestinal
disease. Although the morbidity of UC has increased notably in recent years, effective therapeutic
treatment remains unsatisfactory. Astragaloside IV (ASIV), a monomeric compound isolated from the
traditional Chinese medicine herb Ligusticum chuanxiong, exhibits anti-inflammatory effects. However,
the mechanism of ASIV on UC remains unclear. Thus, this study aimed to investigate the therapeutic
effects and mechanism of ASIV on experimental UC.
Methods: Experimental colitis model was established by administration of dextran sodium sulfate
(DSS) drinking water. After making model, ASIV was administrated once daily by gavage for 10 days.
On day 15, colon tissue was collected for macroscopic and histological examination, ELISA, q-PCR,
Western blot, flow cytometry and Immunohistofluorescence analysis. In vitro, the changes of
polarization phenotype of macrophages were observed by ELISA and q-PCR after BMDM was
induced to differentiate into M1/M2 and treated with ASIV, respectively. In addition, macrophage
polarized transcription regulators were detected by q-PCR, Western blot, etc.
Results: ASIV decreased the disease activity index scores, and increased colon lengths in dextran
sulfate sodium induced UC mice. ASIV also decreased the levels of the proinflammatory factors MPO,
IL-1β,TNF-α, IL-6,IL-12, iNOS, and upregulated the expression of Mrc, IL-10,Ym1, Arg1. In addition,
ASIV was effective in ameliorating experimental UC via the downregulation of STAT1 signaling.
Conclusion: ASIV can inhibit the pro-inflammatory macrophages by inhibiting STAT1 signaling
pathway and promote proresolving macrophage by activating STAT6 signaling pathway to reshape the
intestinal immune microenvironment to alleviate the pathological progress of UC.

Contact e-mail address: 43961190@qq.com

Volume 72, Supplement 1, May 2021

700

GASTROENTEROLOGY - Inflammatory bowel disease
G-eP-364
Signal regulatory protein (SIRP) α negatively regulates macrophage activation in experimental
IBD
Yan Lin1, Jun-Long Zhao2, Lian-Lian Tian1, Hong-Wei Guo1, Jiang Xun1, Bao-Xi Wang1
1Tangdu
2Air

Hospital, Air Force Medical University, Department of Paediatric, Xi’an, China
Force Medical University, Department of Genetics and Developmental Biology, Xi’an, China

Objectives and study: Inhibitory and activating Ig-like receptors provide counter regulatory signals
that balance immune responses to extrinsic stimuli. Dysregulation of the inhibitory signal can lead to
the inflammatory bowel diseases (IBD). Little is known about negative regulation of innate intestinal
immune activation. We examined the role of the inhibitory receptor Signal regulatory protein (SIRP) α
in the regulation of macrophage function in innate intestinal immunity.
Methods: We examined the susceptibility of myeloid-specific SIRPα blockade (Lyz2-Cre-SIRPαf/f, with
Lyz2-Cre-SIRPα+/f as a control) to dextran sodium sulfate (DSS)-induced colitis. We assessed
proinflammatory cytokine release and MAPK and NF-κB activation in Lyz2-Cre-SIRPαf/f and Lyz2-CreSIRPα+/f macrophages following E. coli stimulation. Macrophage transfer experiments were performed
to define the role of SIRPα in the negative regulation of macrophage function in DSS-induced colitis.
Results: Lyz2-Cre-SIRPαf/f mice had increased susceptibility to DSS-induced colitis. In vitro analysis
demonstrated increased production of IL-6 and TNF-α and activation of MAPK and NF-κB in Lyz2-CreSIRPαf/f macrophages following bacterial activation. Adoptive transfer of bone marrow-derived Lyz2Cre-SIRPαf/f macrophages into WT mice was sufficient to increase disease susceptibility.
Conclusion: SIRPα negatively regulates macrophage functions in response to pathogenic bacteria
and chronic intestinal inflammatory responses. SIRPα might be used as therapeutic targets for
treatment of patients with IBD.
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The distinct phenotype of Pediatric PSC-IBD is confirmed histopathologically
Rebecca Little1, Juan Putra2, Binita M. Kamath1, Anne Griffiths1, Iram Siddiqui3, Amanda Ricciuto1
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Toronto, Canada
2The Hospital for Sick Children, University of Toronto, Pathology, Toronto, Canada
3The Hospital for Sick Children and University of Toronto, Pathology, Toronto, Canada
Objectives and Study: Eighty percent of paediatric patients with Primary Sclerosing Cholangitis
(PSC) have underlying inflammatory bowel disease (IBD), usually with a distinct clinical phenotype
(PSC-IBD). The predominance of colitis with greater right-sided activity endoscopically is
characteristic, but histologic findings have not been critically examined.
Methods: We aimed to delineate the histologic phenotype of paediatric PSC-IBD. 50 PSC-IBD
patients (66% male) underwent ileocolonoscopy at time of IBD diagnosis (median age 13.2 years),
when disease activity (measured by PUCAI) was remission/mild/moderate/severe in
16%/56%/26%/2%, but Mayo endoscopic scores were quiescent/mild/ moderate/ severe in
8%/34%/46%/12%. Two experienced pediatric GI pathologists independently reviewed pre-treatment
mucosal biopsies to assess histologic activity and presence/absence of individual features associated
with IBD. Inter-rater reliability of individual signs of inflammation (Table 1) and of the Nancy Index (NI)
in right and left colon were assessed using, respectively, Fleiss' Kappa and intra-class correlation
coefficient (ICC) with 95% confidence intervals. Construct validity of the NI in PSC-IBD was assessed
using global endoscopic severity (GES) as gold standard. Spearman correlations were used to
determine which specific histological descriptors best correlated with GES.
Results: Histopathologically, pancolitis was present in 42 (84%) patients, and backwash ileitis in 26
(53%) patients. Inflammation was right side predominant in 48%, left side predominant in 16% and
similar throughout the colon in 36%. Rectal histology was normal in 6%. Frequencies of individual
histologic features in the right and left colon, with inter-rater reliability, are summarized in Table 1.
Right NI mean was 2.1 (SD 0.78, range 0-4, comparable to the left colon NI (mean 2.1, SD 0.76, range
0-4). NI inter-rater reliability was very high (ICC 0.94, 95% CI 0.90-0.97 right colon; ICC 0.96, 95% CI
0.94-0.98 left colon). The right and left colon NI were weakly correlated with each other (r=0.38,
p=0.01). Right and left NI correlated poorly with clinical activity represented by PUCAI score (r=0.120.13, p>0.05). The left NI correlated moderately with GES (r=0.61, p< 0.001), while the right NI
correlated less well with GES (r=0.38, p=0.01). Amongst the histologic features in Table 1, chronic
inflammation correlated most strongly (more strongly than markers of acute inflammation) with GES in
the right (r=0.54, p< 0.001) and left (r=0.61, p< 0.001) colon.
Conclusion: The unique macroscopic phenotype of PSC-IBD with pancolitis, backwash ileitis and
frequent right-sided predominance was observed at a histologic level in our pediatric cohort. The NI
correlates moderately with GES in PSC-IBD but poorly with PUCAI, in keeping with the concept that
clinical activity is a poor marker of mucosal inflammation in PSC-IBD.
Table 1. Histologic features present in the right and left colon, and inter-rater reliability.

N (proportion)
Descriptor

Right colon

Right colon

Left colon

Cryptitis 0=none
5 (11%) 33 (73%) 7 3 (6%) 37 (77%) 8
1=mild 2=moderate (16%)
(17%)

0.83 (0.60-1.05)

0.95 (0.72-1.18)

Crypt abscesses
0=none 1=mild
2=moderate

18 (40%) 25 (56%)
2 (4%)

16 (33%) 26 (54%)
6 (12%)

0.66 (0.40-0.93)

0.68 (0.46-0.91)

Ulceration/erosion
1=present

2 (4%)

3 (6%)

1.00 (0.71-1.29)

0.79 (0.51-1.07)
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Surface villiform
change 1=present

15 (33%)

12 (24%)

0.85 (0.56-1.14)

1.00 (0.72-1.28)

Eosinophilia
1=present

N/A

36 (72%)

N/A

0.82 (0.54-1.09)

Lamina propria
predominant
neutrophils
1=present

12 (26%)

12 (24%)

0.94 (0.65-1.23)

1.00 (0.72-1.28)

Chronic
inflammation
0=none 1=mild
2=moderate
3=severe

2 (4%) 3 (6%) 17
(37%) 24 (52%)

2 (4%) 9 (18%) 23
(46%) 16 (32%)

0.89 (0.67-1.11)

0.79 (0.60-0.98)

Basal
plasmacytosis
1=present

42 (91%)

46 (92%)

0.88 (0.59-1.17)

0.88 (0.60-1.16)

[Table 1. Histologic features present in the right and left colon, and inter-rater reliability.]
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A prospective study on safety and immunogenicity of the multicomponent meningococcal
serogroup B vaccine (4CMenB) in pediatric inflammatory bowel disease (IBD)
Monica Malamisura1, Salvatore Rocca2, Emma Manno2, Veronica Santilli2, Filippo Mondi'2, Erminia
Francesca Romeo1, Simona Faraci1, Francesca Rea1, Giulia Angelino1, Paola De Angelis1, Andrea
Finocchi2
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Gesù Children's Hospital, IRCCS, Digestive Endoscopy and Surgery Unit, Rome, Italy
Gesù Children's Hospital, IRCCS, Immune and Infectious Diseases Division, Rome, Italy

Introduction and objectives: IBDs are immune-mediated disorders treated in several case with
immunosuppressive drugs (among 40% of case), with consequent immunocompromised status of the
patient. The most appropriate measure to prevent, diagnose and manage the risk of infections in IBD
patients is to consider the vaccination program for all patients soon after the diagnosis of IBD.
Meningitis and septicemia caused by N. meningitidis continue to be an important health concern
worldwide, with high incidence in pediatric age. In the 2015 a four-component MenB vaccine
(4CMenB) developed to address the need for a vaccine that granted durable protection against a wide
range MenB strain in healthy controls, otherwise no studies have been conducted in patients with IBD
and patients with immunosuppressive treatments.
The aim of our study is to evaluate the safety and immunogenicity of meningococcal B vaccine in
children and young adults with IBD.
Methods and Materials: Study was conducted on patients diagnosed and followed for IBD at in
Bambino Gesù Children´s Hospital from November 2018 and November 2019. Subjects with no
vaccination for B meningococcal that meeting the enrolment criteria have been proposed for the study
and received informed written consent.
All patients enrolled to the study received two doses of 4CMenB at T0 and T1, at two months intervals.
Blood samples to assess immune response were taken immediately prior to vaccination on T0 and 21
days and 21 days after the second vaccination on T2. Phenotypic characterization of the B-cell
compartment was performed by flow cytometry on the whole cohort at T2. The different CD19+ B-cell
subpopulations were defined as follows: resting memory, switched memory, unswitched memory,
naïve, double negative, mature activated and antigen (fHbp)-specific B cells.
Results: Eighteen patients with IBD and 23 healthy controls met criteria and accepted to participate at
the study were enrolled consecutively with progressive number. Sixty one percentage of patients were
male (11/18). Median age at enrollment was 13 years (IQR 11,5-16). In our series HC group (92%)
expired more side effects than IBD patients group (16%) with significate difference (p< 0.01). No
participants in IBD group experienced disease exacerbation during the study. Bcell phenotypic
characterization revealed no differences in frequencies of antigen specific B-cells (CD19+Cd27+IgDIgG+fHbp+) in IBD patients and in HC.
Interesting we found a significantly difference in the frequencies of switched memory B-cells that are
lower in IBD than HC (p=0.026). About unswitched memory we found a significantly difference in
frequency between CD and UC (p=0.038) with median lower rate for CD of 4% than UC with median
value of 10.2 % and HC (p=0.005).
Conclusions: According to our knowledge this is the first study reporting the safe and efficacy to
4CMenB vaccination in pediatric IBD. This study suggests that 4CMnB vaccine is safe in pediatric IBD
patients, as well as they assumed immunosuppressive drugs. Further findings are needed to establish
immunogenicity and long term coverage. Interestedly we found alterations in B-cell maturation, a
larger population are needed to cerify these data.
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Metabolic changes during exclusive enteral nutrition in pediatric Crohn's disease patients
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Objectives and Study: Exclusive enteral nutrition (EEN) is recognized as a successful first-line
treatment in active pediatric Crohn's Disease (CD), but its mechanism of action is still not quite clear.
We aimed to assess the alteration in the metabolic profile of newly diagnosed pediatric CD patients
prior and during EEN therapy.
Methods: Plasma samples from 15 CD patients (mean age ± SD = 13.5 ± 2.2 years, 8 boys, 12 newly
diagnosed), before and after 3-4 weeks starting on EEN treatment, were analyzed with HPLCQTOF/MS using electrospray ionization in negative ionization mode (ESI-) and auto MS/MS
acquisition mode. Quality control samples were created by pooling aliquots from the study samples
and used to ensure reproducibility in the method. Detected features were filtered by frequency and
only those present in 100% of samples were retained for statistical analysis. Orthogonal Partial Least
Squares Discriminant Analysis (Orthogonal PLS-DA) was used for mining significant features.
Results: After quality control, 322 annotated compounds were used to build the Orthogonal PLS-DA
model. Statistically significant metabolites related to the differences between the groups were
identified using the S-plot, comprising the combination of magnitude (covariance), with the effect and
reliability (correlation) for the model variables concerning model component scores. A cut-off value of 3.6 / +3.6 was used to filter the most significant features. Among the 13 compounds which decreased
during the course of EEN, the majority is related to diet, such as food additives and phytochemicals,
and the most significant in the model was a phosphatidic acid (PA(15:1(9Z)/18:0)). Another metabolite
reduced post-treatment, bacteriohopane-32,33,34,35-tetrol, is related to bacterial metabolism. During
EEN 10 metabolites increased, mostly lipids, comprising four phospholipids: two
phosphatidylethanolamines (PE(17:2(9Z,12Z)/20:2(11Z,14Z)) and PE(24:1(15Z)/24:1(15Z))),
ceramide- phosphoethanolamine (PE-Cerd(16:2(4E,6E)/23:0)), and lactosylceramide
(LacCer(d18:1/14:0)), and one secondary bile acid (N-[(3a,5b,7b)-7-hydroxy-24-oxo-3-(sulfoxy)cholan24-yl]-Glycine) related to bacteria activity. The most significant differences were found for the
compounds 1,3-Benzenedisulfonamide and 2-Methylpropanoyl.
Conclusion: Untargeted metabolomics identified major alterations in the plasma metabolic profile of
pediatric patients treated with EEN. Food additives and other phytochemicals were the major classes,
which decreased during EEN therapy, while many lipids showed a marked increase. We speculate
that these changes contribute to the anti-inflammatory mechanism of EEN therapy.
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Exclusive enteral nutrition for induction of remission in paediatric Crohn´s Disease:
comparison between a disease-specific formula and standard polymeric formulas
María Angeles Martínez Ibeas1, Silvia Rodríguez Manchón1, Irene Bacelo Ruano1, Marta Velasco
Rodríguez-Belvís1, Javier Francisco Viada Bris1, Elvira Cañedo Villarroya1, Consuelo Pedrón Giner1,
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Infantil Universitario Niño Jesús, Paediatric Gastroenterology and Nutrition Department,
Madrid, Spain
Objectives and Study: Exclusive enteral nutrition (EEN) is recommended as the first line of treatment
to induce remission in children and adolescents with acute active Crohn´s disease (CD). The main aim
was to demonstrate the non-inferiority of an age-appropriate normocaloric polymeric formula (F0)
versus an inflammatory bowel disease (IBD) specific normocaloric polymeric formula (F1) to induce
remission in paediatric patients newly diagnosed with CD. Secondary objectives were to evaluate the
nutritional status and analyze the percentage of withdrawal before 8 weeks, their causes and the need
of other treatments.
Methods: This observational, descriptive and retrospective study included patients under 18
diagnosed with CD from September 2008 to December 2018 in the paediatric IBD Unit of a tertiary
care hospital in whom EEN was indicated to induce remission at diagnosis. Patients were divided into
two groups (EEN with F0 or EEN with F1), comparing clinical, analytical and anthropometric data at
diagnosis, and after 2 and 8 weeks of EEN. Clinical remission was defined as a Paediatric Crohn´s
Disease Activity Index (PCDAI) ≤10.
Results: We included 29 patients, 31% women and 69% men with a mean age of 9.9 years (2.1-17.5)
at diagnosis. 11 patients (38%) received F0 and 18 (62%) F1. The mean duration of EEN was 56.3
days (18-78). 1 patient (3.5%) refused the treatment and required tube feeding and 6 (20.7%) dropped
out from EEN before 8 weeks (33.3% F0 and 66.7% F1). Among 6 withdrawals, 5 developed a
fistulizing perianal disease (40% F0 and 60% F1) and 1 did not respond to EEN with F1. The PCDAI
mean value was 36.4 (20-52.5) at diagnosis in the F0 group and 31.5 (12.5-57.5) with F1. After 2
weeks, 62.5% of patients with F0 and 56.3% with F1 reached clinical remission. After 8 weeks, 91% of
patients with F0 and 77.8% with F1 maintained clinical remission. There were no statistically
significant differences between the 2 groups at both endpoints. The C-reactive protein (CRP) mean
value at diagnosis, and after 2 and 8 weeks was 7.7 mg/dl (0.2-27.3), 1.7 and 1.1 respectively in the
F0 group, and 5.6 mg/dl (0.2-12.8), 1.2 and 0.9 in the F1 group, without statistically significant
differences (p=0.7; 0.93; 0.34 respectively). After 8 weeks, median CRP decreased significantly in F0
group (p=0.01) and F1 group (p< 0.0005). The mean erythrocyte sedimentation rate (ESR) at
diagnosis, at 2 and 8 weeks was 39.1 mm (11-69), 26 and 17 mm respectively in the F0 group, and
42.4 mm (11-78), 23.2 and 14.6 mm in the F1 group, without statistically significant differences
(p=0.65; 0.64; 0.43). Median ESR decreased significantly at week 2 with F1 (p=0.001) but not with F0
(p=0.17), but there was a significative reduction in both of them at week 8 (p< 0.05). Weight and body
mass index (BMI) improved with F0 and F1, but only the F1 group reached statistical significance
(p=0.007 for weight and p=0.003 for BMI), and not the F0 group.
Conclusion: The use of F0 was not inferior to F1, without any statistically significant differences in the
percentage of patients in clinical remission after 2 and 8 weeks with EEN, nor in the decrease of CRP
and ESR after 8 weeks. Faster ESR reduction was found in patients treated with F1 and only these
ones presented a statistically significant improvement in their nutritional status.
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Is azathioprine safe as long-term treatment in paediatric patients with inflammatory bowel
disease?
María Angeles Martínez Ibeas1, Irene Bacelo Ruano1, Silvia Rodríguez Manchón1, Marta Velasco
Rodríguez-Belvís1, Javier Francisco Viada Bris1, Gloria Domínguez Ortega1, Rosa Ana Muñoz
Codoceo1
1Hospital Infantil Universitario Niño Jesús, Paediatric Gastroenterology and Nutrition Department,
Madrid, Spain

Objectives and Study: The thiopurine drugs azathioprine (AZA) and 6-mercaptopurine are one of
several options for the maintenance treatment of paediatric inflammatory bowel disease (IBD). Toxicity
of these drugs includes myelosuppression, infections, pancreatitis, photosensitivity, and hepatotoxicity.
The aim of this study was to describe the adverse effects profile of azathioprine as long-term treatment
in paediatric IBD.
Methods: An observational, descriptive and retrospective study was performed in the paediatric IBD
Unit of a tertiary care hospital from September 2008 to December 2018. It was included patients under
18 diagnosed with IBD who were treated with AZA during their follow-up. We recorded epidemiological
data, thiopurine methyltransferase (TPMT) enzyme activity, AZA side effects, and the dosage the
patients were receiving when these effects took place. Bone marrow suppression (BMS) was defined
as leukopenia, thrombocytopenia and/or anaemia. Acute pancreatitis (AP) induced by azathioprine
was considered when two of these criteria (Atlanta 2012) were met: lipase increase (> 3 times normal
value), congruent signs and symptoms and/or echographic findings, without other possible etiology
and with complete recovery after AZA withdrawal.
Results: We included 52 patients, being 31 men (59.6%). A total of 38 patients (73%) were diagnosed
with Crohn´s disease (CD), 11 (21%) with ulcerative colitis (UC) and 3 (6%) with IBD-unclassified. The
median TPMT activity was 17 U/ml (14.2-19.2). Up to 33 patients (63.5%) developed adverse effects
by AZA with a median time from the beginning of treatment of 11.4 months (2.6-26.4) and a median
dosage of 2 mg/kg/day (1.7-2.3). The most frequent side effect was BMS in 27 patients (51.9%): 25
(48.1%) developed lymphopenia (severe in 5), 14 (26.9%) leukopenia, 7 (13.4%) anaemia and 6
(11.5%) neutropenia (4 mild and 2 moderate). These patients had a median TPMT activity of 16.9
U/ml (14.2-18.9), the median duration of treatment was 14.15 months (3.9-27.7), and the median
dosage was 2 mg/kg/day (1.8-2.5). BMS was more frequent in patients with UC (p 0.04) and longer
treatment (p 0.08). No differences were found according to age, sex or TPMT activity. Six patients
(11.5%) developed AP, the median duration of treatment until its appearance was 1.53 months (0.743.3) and the median dosage of AZA was 2 mg/kg/day (1.5-2.5). No differences were found related to
age, sex, diagnosis or dosage. Other side effects were: 3 patients with flu-like symptoms (2 associated
to AP); 3 opportunistic infections; 2 patients with elevated aminotransferases > 2 times normal value;
and 1 patient with elevated pancreatic enzymes and hyperbilirubinemia. AZA was discontinued in 14
patients (43.8%): in 6 patients due to AP, in 4 due to severe lymphopenia, in 2 because of EpsteinBarr virus infection, in 1 due to flu-like symptoms and in 1 with several adverse effects.
Conclusion: More than half of the patients treated with AZA presented side effects, mainly BMS,
although most of them were mild and temporary, and the withdrawal of the drug was not necessary. It
seems that TPMT activity is not useful to predict BMS, but this adverse effect could be related to a
longer treatment. These results need to be further investigated with prospective studies of bigger
sample size.

Contact e-mail address: mary_peque_18@hotmail.com

Volume 72, Supplement 1, May 2021

707

GASTROENTEROLOGY - Inflammatory bowel disease
G-eP-371
Secondary loss of response to TNF antagonist after stepping to monotherapy in paediatric
inflammatory bowel disease
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Objectives and Study: Tumour necrosis factor (TNF) antagonists feature an effective treatment in
IBD, however from 23 to 46% of the patients can show a loss of response (LOR) to anti-TNF during
maintenance treatment. The most common cause is the immunogenicity against anti-TNF; the
concomitant use of another immunosuppressant (IS) helps to maintain adequate drug levels and to
prevent formation of antibodies against them. Our aim is to describe the secondary LOR (understood
as clinical relapse or need for treatment intensification) after stepping to monotherapy in our paediatric
IBD patients.
Methods: Retrospective descriptive study of IBD patients that, after receiving combined treatment
(anti-TNF and thiopurines), stepped to monotherapy with Infliximab (IFX) or Adalimumab (ADA) from
October 2012 to January 2019 or until transfer to an adult Unit. Demographic and clinical data,
outcomes after stepping to monotherapy, evolution of drug levels anti-drug antibodies (at 3, 6 and 12
months), and LOR management, were collected.
Results: A total of 33 patients (28 Crohn's Disease, 5 Ulcerative Colitis; 60% males) stepped to
monotherapy with anti-TNF during this period; 19 (58%) with Adalimumab, 14 (42%) with Infliximab.
Median time of combined treatment before stepping to monotherapy was 18 months (range: 6-50
months). Before stopping thiopurines, patients were in clinical, endoscopic and biological remission.
Median follow-up in monotherapy was 23.5 months (range: 1- 75 months). Six patients out of 33 (18%)
experienced a secondary LOR to anti-TNF: 4 patients (66.6%) treated with IFX (1 UC, 3 CD) and 2
patients (33.3%) with ADA (2 CD). Four patients with LOR presented with a clinical relapse (2/4 with
low drug levels), and in two sub-therapeutic drug levels were detected without symptoms. One of
these patients showed positive antibodies against IFX. In 2 patients that presented with clinical
relapse, a new endoscopy showed activity. After verifying secondary LOR, anti-TNF treatment
intensification was done in all of the patients, with IS being reinitiated in 2/6 (one with antibodies
against anti-TNF). After treatment optimization, five patients regained response (83%) as well as
therapeutic drug levels. The patient that did not regained response showed clinical and endoscopic
activity with adequate drug levels, so a change to a new biologic (ustekinumab) was done. The
probability of failure with ADA in CD patients was of 10% and with IFX 30% (p= 0.15). A relation
between clinical severity at diagnosis and LOR with monotherapy was not found (p= 0.28).
Conclusions: In this cohort we have observed a secondary loss of response to anti-TNF in 18% of
the patients, inferior to the one described in the literature. In all cases treatment intensification was
done, followed by reinitiation of immunosupressive therapy. Treatment optimization was an effective
strategy to regain response in the majority of our patients. No relation was found between secondary
LOR and the anti-TNF used neither with the clinical severity at the time of the diagnosis.
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Review the diagnosis of IBD in children with AILD (Auto immune liver disease) -8 years'
experience in a tertiary centre
Maria Misiou1, Huey Minn Lee1, Ben Hope1, Marianne Samyn1, Babu Vadamalayan1
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Objectives and Study: The association of autoimmune liver disease (AILD) and inflammatory bowel
disease (IBD) is well documented. IBD affects about 45% of children with autoimmune sclerosing
cholangitis (AISC) and about 20% of those with autoimmune hepatitis (AIH). The aim of this study was
to describe the clinical features of AILD associated with IBD and to evaluate the role of fecal
calprotectin and the time to look for inflammatory bowel disease in patients with primary diagnosis of
AILD.
Methods: We have conducted a retrospective review of paediatric patients with primary diagnosis of
autoimmune liver disease and inflammatory bowel disease between 2010 and 2018. Patients who
were referred or diagnosed with IBD first were excluded. Diagnosis of IBD was based on clinical
history, endoscopic appearance and histology findings. AILD patients were classified to AIH or AISC
according to histology, radiology results and circulating antibodies. Patients demographics, clinical
symptoms, FC, blood tests, timing before IBD diagnosis and treatment were collected.
Results: 114 patients with AILD were identified: 74 (64%) had screening with FC, 48/74 (64%) had
abnormal and 26 (35%) normal test. 67% of FC performed at the diagnosis of liver disease. 48
patients had at least one endoscopy, 25(52%) were diagnosed with IBD, 8 patients had normal
endoscopy but positive FC of mean value 162, ( range 60-332). 15 had no endoscopy despite
abnormal FC. 6/26 patients with normal FC underwent endoscopy which was normal. Reason was
persistently elevated liver enzymes, relapse of AILD or ongoing bowel symptoms as loose stools and
abdominal pain. 25/114 (21%) patients were diagnosed with IBD, 14/25 (56%) had AISC, the rest AIH.
25% had family history of autoimmunity. Mean FC at diagnosis of IBD was 646 (range 60-4004). 14
were males and the mean age at diagnosis was 10 years. 18/25 (78%) had ulcerative colitis(UC), 2/25
(0.8%) Crohn´s disease and 5/25 (2%) indeterminate colitis(IBDU). 12/14 patients with AISC had UC
and 2 IBDU. 40% of patients had simultaneous diagnosis of AILD and IBD, all of them presented with
symptoms of bowel disease and abnormal GGT and/or aminotransferase activity (6/10 had PR
bleeding). 15 (60%) patients were diagnosed with AILD and concomitant IBD after 19 months (mean
time). In 7/15 gut symptoms improved since immunosuppresive treatment started but FC was raised,
3/15 had no gut symptoms but raised FC on screening and 5/15 developed bowel symptoms after liver
diagnosis, in 3 of them FC was raised since liver diagnosis. Endoscopic features included pancolitis in
60% and ileitis in 20%. Histological features were more consistent with those of mild to moderate
ulcerative colitis (78%). All patients diagnosed with AILD were started on steroids, 9/25 were already
on Azathioprine before the endoscopic assessment for IBD.
Conclusion: 20% of patients with primary diagnosis of AILD had IBD. 40% had simultaneous
diagnosis; all of them raised FC since AILD was identified. We recommend faecal calprotectin
routinely in children with AILD for the early diagnosis of IBD. Colonoscopy should be considered in
patients with symptoms of IBD and the ones with clearly elevated FC. The timing of the assessment is
of paramount as immunosuppresive treatment can mask symptoms and change the disease activity .
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Combination oral antibiotics in acute severe colitis: a single centre experience in Asian
children
Norashikin Mohd Ranai1,2, Sean Yee Wong2, Chee Liang Choong2, Kee Seang Chew2, Ruey Terng
Ng2, Way Seah Lee2
1Faculty of Medicine, Universiti Teknologi MARA (UiTM), Department of Paediatrics, Sungai Buloh,
Malaysia
2University Malaya Medical Centre, Department of Paediatrics, Kuala Lumpur, Malaysia

Objectives and Study: The pathogenesis of inflammatory bowel disease (IBD) is related to intestinal
dysbiosis and altered immune response in genetically susceptible individuals. Combination oral
antibiotics have been used in moderate-to-severe acute colitis not responding to corticosteroid therapy
in paediatric IBD (PIBD). We report our experience in using combination oral antibiotics in treating
children with severe colitis.
Methods: We conducted a retrospective review on all PIBD with acute moderate-to-severe colitis not
responding to corticosteroids and were started with combination oral antibiotics (amoxycillin,
metronidazole, vancomycin and doxycycline; ciprofloxacin in children < 7 years old), managed in our
unit from January 2017 - October 2020. Duration of antibiotic was based on clinical and biochemical
responses. Paediatric ulcerative colitis (UC) activity index (PUCAI) or paediatric Crohn's disease (CD)
activity index (PCDAI) score, haemoglobin, albumin and inflammatory marker C-reactive Protein
(CRP) were collected prior to (day 0), at day 14, day 30 and 3 months after commencement of
antibiotic. Remission was defined as PUCAI < 10 for UC and PCDAI < 10 for CD, respectively.
Results: Of the 14 patients (mean age at presentation 8 ± 4 years) with moderate-to-severe acute
colitis, 9 (64%) had UC and 57% were female. Mean (range) PUCAI and PCDAI score at day 0 were
45± 15 (20-70) and 35± 20 (7.5-55), respectively. Duration of antibiotic ranged from 7 - 64 (mean 29±
17) days. Median (± IQR) PUCAI score for the 9 patients with UC at day 0 was 40.0 (± 22.5) and 5.00
(± 30.0) at day 30 (p=0.025). 44% (n=4) of the 9 patients with UC were in remission at day 14 of
antibiotics, increasing to 67% (n=6) at day 30. In the remaining three; one had refractory disease and
underwent colectomy at 50 days after commencing antibiotics, the second patient only showed partial
response (PUCAI reduced from 35 to 20), while the third patient developed systemic vasculitis 3
months after commencing antibiotic and succumbed to septic shock with multiorgan failure. Of 5
patients with CD, one had a reduction of PCDAI score ≥ 20 at day 30, the second one was in
remission at day 14 but subsequently became refractory, while the remaining three patients were
refractory to antibiotics. Mean PCDAI score at day 0 was 35 (±20) vs. 20 (±15) at day 30 (p=0.248).
No significant difference between day 0 and day 30 were observed for CRP (Z = -1.423, p=0.155),
mean (± S.D.) haemoglobin (10±2 g/dL vs. 11±1 g/dL; p=0.094), and mean (±S.D.) albumin day (32±4
g/L vs. 32±7 g/L; p=0.782).
Conclusion: In children with moderate-to-severe acute colitis not responding to corticosteroids,
combination oral antibiotics is not an effective therapeutic option in inducing remission in children with
CD but showed more favourable short term outcome in some patients with severe UC.
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Efficacy of thiopurines in preventing infliximab antibody formation when used in dual therapy:
Experience from a single tertiary paediatric gastroenterology department
Muhamad Azim Muhamad Amin1, Varsha Datta1, Danica Hapuarachchi1, Loveday Jago1, Andrew
Fagbemi1, Ahmed Kadir1
1Royal

Manchester Children's Hospital, Paediatric Gastroenterology, Manchester, United Kingdom

Objectives and Study: There is evidence that shows addition of an immunomodulator (azathioprine
or mercaptopurine) to Infliximab (IFX) therapy reduces antidrug antibodies, however, published
evidence remains quite limited in paediatric population. We conducted a review to observe whether
there is any correlation between the drug level of azathioprine metabolites, that is 6-thioguanine
nucleotides (6-TGN) and development of anti-IFX antibodies (Abs) in inflammatory bowel disease
(IBD) patients.
Methods: This is a retrospective study of patients with IBD based on a single tertiary paediatric
gastroenterology department that had their levels monitored from March 2016 until March 2020. We
defined maximum drug efficacy based on consensus on ESPGHAN management of IBD in paediatric
and our lab references (235-450 pmol/8 x 108). In order to maintain consistencies, we included
patients on 8 weekly 5mg/kg of Infliximab infusion regimen who had their azathioprine metabolites
measured within 3 months from starting. Fishers test and Pearson correlation were used to test the
correlation between the drug level of azathioprine metabolites and development of IFX Abs.
Results: 36 (58%) out of 62 patients were included in this study based on the above criteria (median
age 14.25). Mean level of 6-TGN was lower in anti-IFX Abs-positive patients compared to anti-IFX
Abs-negative patients (316.2 vs 322.8) with 6.607±57.51 (CI -123.5-110.3, p=0.91). There is a positive
correlation between positive Anti-IFX abs with lower level of Azathioprine metabolites with coefficient
at 0.47 (p=0.05).
Conclusion: Our data demonstrates there is positive correlation between lower levels of azathioprine
metabolites and positive anti-IFX abs level, hence suggestive of the importance of adherence to
treatment to ensure longevity usage infliximab in IBD patients.
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A systematic review of monogenic inflammatory bowel disease: Clinical characteristics and
management strategies
Ryusuke Nambu1,2,3, Neil Warner1,2, Daniel J Mulder1,2, Daniel Kotlarz4, Dermot PB McGovern5, Judy
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Objectives and Study: Advances in genomic technologies have led to an increase in reports of
monogenic inflammatory bowel disease (IBD). The majority of the studies on monogenic IBD have
focused only on young children aged < 6 years. There are no detailed reports containing a
comprehensive picture of monogenic IBD with specific numbers on the clinical features, genetic
profiles and disease course. Since each gene-specific cause of monogenic IBD is rare, it is difficult to
collect cases in a single study even with international cohort studies. To elucidate a comprehensive
picture of monogenic IBD, we conducted a systematic review of all reported cases of monogenic IBD.
Methods: A systematic review of MEDLINE articles published between January 2000 and December
2019 was conducted. 661 monogenic IBD cases were identified from 272 eligible articles. Data on
clinical manifestation, genotype, and management were collected.
Results: The most frequently reported genes causative of monogenic IBD patients were IL10RA,
CYBB, IL10RB, and TTC7A (Figure). In total, 64.8% of patients developed IBD before six years old,
15.6% between ages 10 and 17.9 years, and 11.6% at age 18 years or older. Only 32.7% had any
history of extra-intestinal manifestation (EIM) before IBD onset. There was substantial difference in the
onset age groups and the underlying monogenic disorders. 76.6% developed at least one EIM during
their clinical course. The most common EIMs were atypical infection (44.2%), dermatologic
abnormality (39.0%), autoimmunity (22.5%) and lymphoid organ abnormality (11.3%). Autosomal
recessive (62.9%) was the most common inheritance pattern, and missense-variants (44.3%) were the
most identified type of genetic variants. Deletions including CNVs, intronic, synonymous and inversion,
which have the possibility to be overlooked by whole exome sequencing were shown in some cases.
Bowel surgery, biologics, and hematopoietic stem cell transplantation were performed in 28.4%,
32.8%, and 24.4% of patients, respectively.
Conclusion: Monogenic IBD diagnosis and management is a challenging clinical problem across age
groups; the EIMs are more diverse and the management is evidently more difficult compared to nonmonogenic IBD. An improved understanding of the characteristics of the genes and underlying
disease processes in monogenic IBD is necessary for effective management.
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Increasing incidence of paediatric inflammatory bowel disease in Japan: A prefecture-wide
survey for 20 years
Takuya Nishizawa1, Takashi Ishige1, Shigeru Nomura2, Yoshiko Igarashi1, Maiko Tatsuki1, Reiko
Hatori1, Takeshi Tomomasa3, Takumi Takizawa1
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Objectives and Study: An increasing incidence of childhood-onset inflammatory bowel disease (IBD)
has been reported worldwide. In Japan, an increase in the prevalence of these diseases has been
previously reported; however, incidence data have not been reported. We aimed the study to estimate
the incidence and its trend of paediatric IBD in Japan by calculating annual incidence of Gunma
prefecture, a prefecture located in the middle of Japan.
Methods: Medical records of two tertiary paediatric hospitals and 8 regional hopitals in Gunma
prefecture were retrospectively reviewed. Disease type, age at onset, and residential area were
extracted. The annual incidence of paediatric IBD were calculated based on the number of patients
with onset of age < 15 years who visited either of the hospitals between January 2000 and December
2019. Prefectural population data were obtained from statistics information of the prefectural
government.
Results: A total of 77 patients were identified [45 patients with ulcerative colitis (UC), 22 with Crohn's
disease (CD), and 10 with unclassified IBD (IBD-U)]. Calculating from the number of children aged <
15 years in Gunma Prefecture, The incidence(per 100,000 people/year) of the first 3 years (20002002) and the last 3 years (2017-2019) increased from 0.22 to 1.4 in UC, and 0 to 1.55 in CD,
respectively. The most common location for UC was E4 (60.5%), with pancolonic involvement as the
major type. L3 was the most common disease activity location for CD (59.1%), with ileocolonic
involvement being common.
Conclusion: Our study suggests that the incidence of paediatric IBD in Japan is comparable to that of
Western countries. The CD to UC ratio is lower than that in Western countries and Korea, whereas the
ratio seems to be increasing.
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Health-related quality of life in adolescents and young adults (AYA) with inflammatory bowel
disease and its correlations with demographic, clinical, laboratory and therapeutic evaluations
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Mariana Deboni1, Aderson Damião2, Clóvis Silva1
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Objectives and Study: Our objective was to evaluate the HRQoL in adolescents and young adults
(AYA) patients with IBD and compare with a peer´s health control and investigate the variables which
can be attributed to HRQoL in these patients.
IBD, including Crohn´s disease (CD) and ulcerative colitis (UC), are chronic recurrent inflammatory
diseases of the gastrointestinal tract, most often diagnosed in adolescence and young adulthood.
Extra-intestinal manifestation (EIM) may be present initially in up 50% or before IBD is diagnosed. IBD
and its complications are associated with morbidity and has considerable impact upon patients´ health
related quality of life (HRQoL). HRQoL is an essential complement to the examination of clinical
symptoms and functional limitations and has emerged as an important outcome measure to evaluate
an individual´s adaptation to a chronic medical condition like IBD.It is known the neurocognitive
maturation that support integration of executive and emotion systems are not fully mature until 25
years, making this period a time of socio-emotional vulnerability and adjustment.
Methods: 59 AYA IBD patients (13-25y) and 60 AYA healthy controls (13-25y) completed the
Pediatric Quality of Life Inventory 4.0 (PedsQL4.0), Short Form Health Survey (SF-36) questionnaires
and pain visual scale, according to age. After we compared HRQoL between Crohn´s disease (CD) vs.
UC (ulcerative colitis) in AYA population. The demographic data, extra-intestinal manifestation, overlap
syndromes, disease active status, treatment and outcomes were also evaluated.
Results: PedsQL4.0 domain "school/ work" and SF-36 domain "general health perception" was
reduced in IBD AYA patients compared with healthy controls (p< 0.05). However, no difference in all
domains and pain scale was observed between CD and UC AYA patients. Disease activity as well
extra intestinal manifestations, overlap syndromes, treatments and outcomes did not influence the
HRQoL of the AYA patients. Autoimmune sclerosing cholangitis and the use of prednisone were
significantly higher among UC patients, whereas previous gut surgery was higher between CD
patients. However, these disease factors did not significantly influence the HRQoL between CD
Conclusion: HRQoL was significantly lower among IBD AYA patients when compared to healthy
controls. Disease factors did not influence HRQoL between CD and UC AYA patients. These results
highlight areas to focus clinical attention for assessment and future interventions among AYA with IBD.
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Normal calprotectin: A negative predictive value in diagnosis of inflammatory bowel disease?
Oluwakemi Ogunmoye1, Hany Banoub1, Mashhood Ayaz1, Sonny Chong1
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Objectives and Study: Research has demonstrated faecal calprotectin (FC) as a useful predictive
biomarker of intestinal inflammation in the diagnosis, follow-up and management of inflammatory
bowel disease (IBD). Raised FC in combination with other inflammatory markers C-reactive protein
(CRP) and Erythrocyte sedimentation rate (ESR) as well as clinical history; prior to endoscopy and
histological evidence can be strongly suggestive of a diagnosis of IBD. Pooled FC sensitivity and
specificity from meta-analysis of previous prospective studies have been demonstrated to be 93% and
96% respectively. We present a cohort of confirmed IBD cases with normal inflammatory markers.
Method: Retrospective analysis of IBD patients from a Gastroenterology department of a busy District
General Hospital over a period of 4 years is included. FC, CRP, ESR were correlated with endoscopic,
histological and radiological findings at the time of diagnosis. Magnetic Resonance Imaging (MRI)
and/or Ultrasound of the small bowel were used for radiological investigations. FC range used was:
Normal < 150µg/g and Raised >150µg/g.
Results: A total of 71 patients were diagnosed with inflammatory bowel disease (IBD) of which 50
were Crohn's Disease (CD) and 21 were Ulcerative Colitis (UC). From the Crohn's group were 22
males, 28 females with mean age at the time of diagnosis of 13 years (6.3 - 16.9) years. From the UC
group were 7 males, 14 females with mean age at the time of diagnosis 10.9 years (1.7 -17.3) years.
Faecal calprotectin, ESR and CRP were normal in 9 patients (4 Crohn's (44.4%); 5 UC (55.6%)). Of
these, 100% had histological confirmation of IBD. 3 (33.3%) had radiological changes in keeping with
diagnosis of Crohn's Disease.
Amongst the raised FC, was a subset with FC ranging between 150-200; these were classed as
Borderline. There were 5 within the Crohn's group and none in the UC group. All of them had normal
CRP/ESR values. Radiological abnormalities were detected in 1(20%); with normal findings in 2 (40%)
whilst 2 (40%) did not have radiological investigations.
Conclusion: Faecal Calprotectin remains a very useful non-invasive biomarker with good specificity
and sensitivity. However, this cohort demonstrates 12.6% of diagnosed inflammatory bowel disease
with normal FC (or 19.7% including the borderline FC). Perhaps given a strong clinical history, an
isolated normal faecal calprotectin should not deter from further investigations in ruling out
inflammatory bowel disease
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Anti-saccharomyces cerevisiae antibodies in a paediatric population with Crohn's disease
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Objectives and Study: Anti-Saccharomyces cerevisiae antibodies (ASCA) positivity has been
associated to early onset of disease, ileal involvement and fibrostenosis in Crohn's disease (CD). This
retrospective study aimed to assess the association between ASCA status, clinical characteristics and
treatment options in a Portuguese paediatric population with CD.
Methods: The study population comprised paediatric population with CD diagnosed in the past 9
years (August 2010 to September 2019) in our hospital. Statistical analyses with SPSS®, significance
value p< 0.05.
Results: During the study period, there were 290 new diagnosis of Inflammatory Bowel Disease, 187
of which were CD. Among those with CD, 85 patients had ASCA measurement at diagnosis. Positive
ASCA status (IgA or IgG) was present in 50 patients (58.8%), and both antibody titers were positive in
29 (34.1%). Median age at diagnosis was 14 year (11months-18 years), predominance of male sex
(60%). Median PCDAI at diagnosis 20 (5-99), and calprotectin levels of 786 (29-12870). Those IgApositive also had a more complicated disease behavior (64% vs. 38.6%, p=0.021) and higher PCDAI
at diagnosis (p=0.043). For patients in follow-up for at least 6 months, those with ASCA IgA-positive
status required more often biological therapy with Infliximab when compared to IgA-negative,
respectively (73.7% vs. 47.4%, p=0.019). A similar trend occurred with adalimumab as a 3 rd line
therapy (13.2% vs. 0%, p=0.054) but without statistical significance. We found no association between
positive ASCA and endoscopic extent of the disease according to the Paris classification, dose of
azathioprine, age of onset and calprotectin levels at diagnosis.
Conclusion: Complicated disease behavior and ASCA IgA-positive status at diagnosis seem to be
related. However, extension of the disease at diagnosis may not bear a strict association with ASCA
status. There may be association between ASCA IgA status and need for 2 nd line therapy with
biologicals, although association may be less relevant regarding 3rd line therapy with Adalimumab,
probably due to the small sample size. Further studies are needed to corroborate the potential of these
serological markers not only as a determinant of biological therapy need but also as biomarker of
disease behavior and prognosis in children with CD.
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Objectives and Study: Fecal microbiota transplant (FMT) significantly improves rates of clinical and
endoscopic remission in adult ulcerative colitis (UC). Its role in Crohn's disease (CD) is less studied.
Small, open-label case series have shown high rates of clinical remission using FMT but protocols
varied across studies, and no randomized controlled trials (RCT) have been performed. We present
our protocol for the first pilot RCT of FMT in pediatric CD. We will test the hypothesis that a
combination colonoscopic + oral capsular FMT protocol using healthy donor stool can improve clinical
disease activity and inflammatory biomarkers. We will measure clinical, and feasibility measures to
inform power calculations for future study design.
Methods: Patients 3-17 years old with active CD on stable medication doses for 4 weeks will be
eligible. Patients will have a baseline colonoscopy during which they will receive a colonoscopic
infusion into the terminal ileum of normal saline (placebo) or healthy adult donor stool (RBX2660;
Rebiotix®, Roseville, USA). This will be followed by a 6-week course of bi-weekly oral capsular
therapy containing cellulose (placebo) or lyophilized healthy adult donor stool (RBX7455; Rebiotix®).
Patients will be followed over 24 weeks. Randomization is 2:1 to control or active arms. Sample size is
45.
Feasibility will be assessed through: recruitment, completeness of sample collections, adverse events
and hospitalizations. Clinical outcomes will be assessed through: Pediatric Crohn's Disease Activity
Index (PCDAI), fecal calprotectin, bloodwork, and Simple Endoscopic Score for Crohn´s Disease
(SES-CD) at baseline. Stool metagenomics and urine metabolomics profiles will be conducted on stool
and urine samples. End-of-study endoscopy will be assessed if available. Patients who complete the
control arm will be eligible to enter an open-label extension.
Results will be analyzed through ITT and PP analyses. Proportions and percentages will be reported
on feasibility outcomes; odds ratios, mean differences and 95% confidence intervals will be reported
on clinical outcomes as preliminary estimates of efficacy.
Results: Recruitment commenced April 2019 . 23 patients have been screened, of which 7 (30.4%)
were randomized into FMT or placebo treatment arms. 16 declined enrollment: 1 2.5% (n=2) withdrew
interest after reviewing study protocol, 12.5% (n=2) received alternate treatment and entered clinical
remission before enrolment, 31% (n=5) no longer met inclusion criteria due to other reasons, and 44%
(n=7) could not participate due to geographic constraints . We will expand recruitment to a second
center by Year 2.
Conclusion: This is the first RCT of FMT in the treatment of CD. This study is novel for its blinded trial
design and combination of oral and colonoscopic FMT delivery method. Results will offer preliminary
estimates of efficacy for FMT based therapies in pediatric CD. This study may support expansion to a
larger, future multicenter RCT using a validated study protocol.
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Assessment of the nutritional status of pediatric inflammatory bowel disease patients
according to disease activity
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Muñoz Codoceo1
1Hospital

Universitario Niño Jesús, Gastroenterology and Nutrition Department, Madrid, Spain

Objectives and Study: To determine the nutritional status in patients with inflammatory bowel
disease (IBD) and its possible relationship with the activity of the disease.
Methods: We performed a cross-sectional and descriptive study of patients with previously diagnosed
or suspected IBD under 18 years who underwent upper endoscopy (EGD) and colonoscopy, blood
tests, stool cultures and MR Enterography (MRE) in a 15 days range, from October 2018 to February
2020. The clinical and endoscopic situation were assessed with the activity indices
PUCAI/PCDAI/shPCDAI and the activity scores UCEIS/Mayo/SES-CD.
Results: We recruited 21 patients and 12 of them were males (57%). A total of 12 patients had
Crohn´s disease (CD) (57%), 3 had ulcerative colitis (UC) (14%), 6 had IBD unclassified (IBDu) (28%).
The age at the time of the evaluation was 14.2 ± 0.7 years and the progression time of the disease
was 3.9 ± 0.6 years. A total of 16 patients showed clinical remission (76%), and 6 of them (28%) also
had endoscopic and histological remission. Eight patients were receiving biological treatment (38%).
Rotavirus, adenovirus, Clostridium difficile toxin analysis and stool culture were performed in 14
patients, all of them were negative. The mean weight was (mean values ± SD) 55.7 ± 20.71 kg, the
mean size was 159.1 ± 15.0 cm and the mean BMI was 21.5 ± 5.6. A total of 7 patients (58%) had
malnutrition, 3 (14%) were overweight and 2 (10%) were obese. We found no significant differences in
BMI according to the underlying diagnose.
The results of the blood analysis with nutritional profile were (mean values ± SD) : folic acid 12.3 ± 7.2
ng/ml, vitamin B12 455.2 ± 200.6 pg/ml, ferritin 36.9 ± 16.7 ng/ml, total protein 7.6 ± 0.5 g/dl, albumin
4.4 ± 0.4, prealbumin 22.7 ± 7.0 mg/dl, retinol binding protein 2.2 ± 1.0 mg/dl, vitamin A 0.3 ± 0.1
mg/L, effective vitamin E 4.6 ± 0.7 mg/g, 25(OH) vitamin D 20.1 ± 6.2 ng/ml, vitamin B1 6.1 ± 1.2
mcg/dL, vitamin B6 28.3 ± 9.8 ug/L, IFG-1 312.1 ± 124.1 ng/ml, IGFBP-3 4.4 ± 0.6 µg/ml, PTH 54.9 ±
2.7, Selenium 88.7 ± 23.1, Zinc 99.4 ± 9.3, copper 96.0 ± 11.5 ug/dL.
The albumin levels showed no statistically significant correlations with the PCDAI/ shPCDAI/PUCAI
values. We found a significant negative correlation between the IGF-1 levels and the SES-CD values,
and between prealbumin levels and Mayo score values (p < 0.05). However, no significant correlations
were found between other nutritional values and endoscopic scores.
We found a significant negative correlation between the BMI values and the shPCDAI (p < 0.05), but
no significant correlation was found with the clinical score used for UC and IBDu (PUCAI). No
differences in analytical markers or BMI were found between patients receiving biological treatment
and those who were not.
Conclusion: More than half of the teenager patients with IBD showed some kind of nutritional
disturbance that did not seem to be related to the underlying diseas. The analytical nutritional markers
which related more closely to the endoscopic activity were IGF-1 and prealbumin. The alteration of the
clinical score was related to alterations in the BMI in CD but not in the UC patients. The pIBD patients
are a vulnerable population and their nutritional status should be carefully monitored by their
physicians.
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Objectives: To validate the MaRIA Score in the pediatric population and determine if it would be
possible to monitor inflammatory bowel disease (IBD) without invasive tests in some cases.
Material and methods: We performed a cross-sectional and descriptive study of patients with
previously diagnosed or suspected IBD under 18 years who underwent upper endoscopy (EGD) and
colonoscopy, blood tests, stool analysis and MR Enterography (MRE) in a 15 days range, from
October 2018 to February 2020. The clinical and endoscopic situation were assessed with the activity
indices PUCAI/PCDAI/shPCDAI and the activity scores UCEIS/Mayo/SES-CD respectively, according
to the underlying pathologies. We considered analytical remission as FC< 250 mcg/g, ERS< 20 mm
and CRP< 1 mg/dl. The MRE results were assessed with the Magnetic Resonance Index of Activity
(MaRIA Score) that includes de evaluation of enhancement, ulcers, mural T2 signal in ileum and colon
and is validated for adults.
Results: We recruited 21 patients and 12 of them were males (57%). A total of 12 patients had
Crohn´s disease (CD) (57%), 3 had ulcerative colitis (UC) (14%), 6 had IBD unclassified (IBDu) (28%).
The age at the time of the evaluation was 14.2 ± 0.7 years and the progression time of the disease
was 3.9 ± 0.6 years. A total of 16 patients showed clinical remission (76%), and 6 of them (28%) also
had endoscopic and histological remission. Eight patients were receiving biological treatment
(38%).The measured acute phase reactants were (mean values ± SD): CRP 0.9 ± 0.5 mg/dl, ESR
13.7 ± 2.6 mm, α1 acid glycoprotein 95.5 ± 1.1 mg/dl and fecal calprotectin (FC) of 1154.3 ± 254.8
mcg/g. Rotavirus, adenovirus, Clostridium difficile toxin analysis and stool culture were performed in
14 patients, all of them were negative.
The MaRIA Score values were 54.3 ± 53.3 (mean values ± SD), being 0 in 11 cases. All the patients
with MaRIA Score> 0 were CD except one, diagnosed with UC. No significant correlations were found
between the CRP, ESR, FC and α1 acid glycoprotein values and the MaRIA Score. We found no
differences between the MaRIA Score and the analytical remission. We found a significant correlation
between the MaRIA Score and the PUCAI value (p < 0.05), but not other clinical scores were
correlated. Patients in clinical remission showed a tendency to have a lower MaRIA Scores, but these
differences were not statistically significant (p = 0.09).
The MaRIA Score showed significant differences regarding endoscopic and histological involment (p <
0.05), with lower MaRIA Score values for those with endoscopic and histological remission.
No significant differences were found in the MaRIA Score between patients receiving biological
treatment and those who were not. Out of the 15 patients with endoscopic/histological involvement, 10
presented a MaRIA Score> 0. Five if the 11 patients (45%) in whom the MaRIA Score was 0 did not
have endoscopic and histological remission, only one of them had a diagnosis of CD.
Conclusions: The MaRIA Score was significantly correlated with endoscopic scores in pediatric IBD
patients, especially in CD. However, based on the results of this study, the MRE should not replace
the EGD and colonoscopy in order to thoroughly evaluate the disease activity.
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Assessing the vaccination and immunization status in paediatric inflammatory bowel disease
at diagnosis
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Objectives and Study: Paediatric inflammatory bowel disease (PIBD) patients are especially prone to
vaccine-preventable diseases and opportunistic infections. The aim was to evaluate the immunization
and vaccination status in PIBD.
Methods: Descriptive and retrospective study that analyzes the immunization and/or vaccination for
measles, mumps and rubella (MMR), hepatitis B virus (HBV), chickenpox, cytomegalovirus (CMV) and
Epstein-Barr virus (EBV) of PIBD patients in a tertiary paediatric hospital (Jan 2015- Oct 2019) in the
first 6 months after diagnosis.
Results: Amongst 57 patients, 17 (30%) had ulcerative colitis (UC), 35 (61%) Crohn´s disease (CD)
and 5 (9%) unclassified IBD (uIBD). Up to 35 (61%) were male and the mean age at diagnosis was
10.2±4.1 years. A total of 18 (32%) were currently on biological treatment and 45 (79%) on
immunosuppressants. The disease location in CD patients was L3 (Paris classification) in 22 (63%)
and L4a in 13 (37%). Only 2 (6%) showed perianal involvement. From the UC patients, 11 (65%) were
E4. A delayed growth was observed in 6 (10%), all CD patients.At diagnosis, 37 (65%) were HBVvaccinated, 13 of them (35%) had a serological response and 22 (59%) had no response. Amongst
the latter, 18 were re-vaccinated and 9 (50%) had a documented serological response. Up to 34
patients (60%) were MMR-vaccinated and 13 (38%) showed a complete response. Only 6 patients
could be re-vaccinated. Up to 30 (52%) showed chickenpox immunization. Only 4 of the nonimmunized patients could be vaccinated and all of them responded to a single dose. Regarding CMV
and EBV, 17 and 16 patients (46 and 43%) were IgG positive respectively, all of them were IgM
negative.Patients with CD were more likely to need HBV re-vaccination than other IBDs (p< 0.05).
Regarding chickenpox, CD patients without growth delay (G0) needed less re-vaccination than those
whose growth was affected (G1) (p< 0.05). However, UC patients with extensive disease (E4) needed
less re-vaccination than those with limited disease (p< 0.05). Male patients seemed to be less likely to
need re-vaccination, with no significant differences.
Conclusion: The serological assessment of vaccine-preventable diseases immunization yielded poor
results. Remarkably, a high percentage of HBV and MMR vaccinated patients showed no response.
CD patients tended to more likely need revaccination, especially in the most severe cases (G1).
Surprisingly, severity was not related with vaccination response in UC. Our results suggest that less
than half of the patients had been previously infected by CMV or EBV. Based on this, it seems
reasonable to serologically check the immunization status in PIBD patients in order to, when
appropriate, re-vaccinate before starting immunosuppressive therapies.
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Isolated complex perianal disease in children - is anti TNF therapy an option?
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Objectives and Study: Isolated simple perianal fistula in adults is often managed surgically (eg.
fistulotomy, fistulectomy), but perianal abscesses and fistulae in children even in the absence of
luminal symptoms prompt evaluation for Crohn's disease (CD). In patients with confirmed CD, anti
Tumor necrosis (TNF) is recommended as first-line therapy in presence of complex perianal fistulas
(CPFs). Reports of isolated CPF in children, however, are sparse. We aimed to describe our
experience in anti TNF therapy in such children.
Methods: We retrospectively reviewed charts of patients with isolated CPFs who were treated with
anti TNF agents between 2011 and 2019 in a tertiary center. CPFs were defined as fistulae which
involve the sphincter muscle / anorectal ring or multiple fistulae or branches. Patients´ demographic
characteristics, clinical symptoms, treatments, surgical interventions, MR pelvis (MRP) findings prior to
anti TNF initiation, during disease course and at the end of follow- up were extracted. Outcomes
included clinical remission defined as sustained absence of discharge or closure of fistula on physical
exam and radiological response (defined as a >/= 4 point change in MAGNIFI score) or radiological
resolution (defined as complete resolution of previous high signal tract or subtle, narrow caliber
intermediate signal residual tract) based on MRP findings at end of follow-up.
Results: Overall, 17 patients were identified,[10 males (59%), mean age at anti TNF initiation
13.4±2.9 years]. Median time from perianal disease onset to anti TNF was 16.5 months (IQR 9.436.4). Three patients (18%) had familial history of CD, 4 had positive Anti-Saccharomyces cerevisiae
antibodies (ASCAs) and 3 had a granuloma in biopsies from the intestinal tract but without histological
inflammation. None of the patients had endoscopic / histological luminal inflammatory disease or
extra-intestinal manifestations (EIMs). All of the patients were treated with several courses of
antibiotics prior to anti TNF therapy without sufficient improvement of symptoms and 9 underwent
surgical drainage ± seton insertion. Nine patients (53%) were treated with infliximab (among them 7
received combo-therapy with low dose oral methotrexate) while 8 (47%) received adalimumab.
Thirteen patients (77%) continued antibiotics after initiation of anti- TNF therapy. Median duration of
follow-up was 30.7 months (IQR=12.7-44.8). Most prevalent imaging findings prior to anti TNF therapy
were high intersphincteric or transsphincteric fistulas. During follow-up, 5 patients underwent surgical
drainage of perianal abscess and seton insertion. Four patients, experienced loss of response due to
development of anti drug antibodies and treatment was switched within class. At the end of follow-up 9
patients (53%) achieved sustained closure of perianal fistulae. When comparing MRP prior to and
after anti TNF therapy initiation, 29% (4/14) had radiologic response based on MAGNIFI score, of
whom 2 (14%) achieved radiologic resolution.
Conclusion: In children with isolated CPF, anti TNF agents could be an effective and safe treatment
option even in absence of luminal CD. Whether these patients should be considered part of the CD
phenotypic spectrum or a distinct entity is unclear.
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Elevated liver enzyme in pediatric inflammatory bowel disease
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Objectives and Study: Elevated liver enzyme (ELE) is an often benign and temporary phenomenon
that occurs in most patients with inflammatory bowel disease (IBD). In some cases, it can be due to
medication or IBD related liver disease. This study aimed to investigate the prevalence and causes of
ELE in children with IBD referred to the Mofid children´s hospital in Tehran from 2015 to 2019.
Methods: In this cross-sectional study, from 120 patients with confirmed diagnosis of IBD, 18 patients
who experienced elevated liver enzymes at the time of diagnosis or during the treatment course were
enrolled. Patients´ demographic information such as age, sex, and other clinical and laboratory data
such as type of IBD, disease activity score, AST, ALT, and GGT enzymes´ levels, ultrasound, MRCP,
and liver biopsy findings were extracted from patient´s medical records and analyzed.
Results: Fourteen patients (77.8%) had ulcerative colitis, 3 patients (16.7%) had Crohn´s disease,
and one patient had IBD unclassified. The mean age of patients was 9.16 ± 3.39 years, and 61% were
male. The prevalence of ELE in IBD patients was 15%. ELE was mild (ALT< 100 U/L) in most of the
patients (78%). ELE was severely elevated (ALT>1000) only in 5%. There were no significant
relationships between age and sex of patients with liver enzyme levels. Liver enzymes were higher
than the normal level in 6 patients (33%) at the time of diagnosis. In 12 patients (67%) liver enzyme
had risen during treatment course. There was no significant relationship between IBD activity and the
duration of ELE in the patients. The most common ultrasound findings in patients were fatty liver
(27.8%) and Gallbladder stone (5.6%). Five patients (28%) had a chronic liver disease associated with
IBD. Three of them had primary sclerosing cholangitis, one patient had autoimmune hepatitis and one
patient had autoimmune sclerosing cholangitis The incidence of chronic liver disease associated with
IBD in patients with elevated liver enzyme at the time of diagnosis was significantly higher than the
patients who experienced elevated liver enzymes during treatment.
Conclusion: This study revealed that ELE in patients with IBD at the time of diagnosis is a significant
factor in the occurrence of chronic liver disease. Therefore regular monitoring of liver enzyme levels in
IBD patients and appropriate therapeutic interventions can prevent liver disorders in these patients.
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paediatric ulcerative colitis
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Objectives and Study: Paediatric ulcerative colitis (UC) is characterized by low sustained remission
rates and frequent extension of disease even if clinical remission is obtained with therapy. Moderate to
severe endoscopic activity is a risk factor for relapse while prospective evidence regarding early
mucosal healing or persistence of inflammation after remission in children is not available. Our aim
was to evaluate if significant inflammation is common after clinical remission and could explain the
high relapse rate in paediatric UC.
Methods: Paediatric UC patients with clinical remission, defined as paediatric UC activity index
(PUCAI) scores < 10, were prospectively assessed for mucosal healing by endoscopy 3-5 months
after remission was documented. Mayo score was assessed for each segment by a blinded adult
gastroenterologist using central reading. Symptomatic patients prior to sigmoidoscopy were excluded.
Sustained remission was assessed retrospectively at 18 months follow-up.
Results: Forty-two children were screened, 28 children in continuous clinical remission at time of
sigmoidoscopy were included. Mayo 0 was present in 12/28 (42.86%), Mayo 1 in 2/28 (7.1%) and
Mayo 2-3 in 14/28 (50.0%) endoscopies. Among 23 patients with follow-up through 18 months,
remission was sustained in 6/12 (50.0%) with Mayo score 0-1 versus 2/11 (18.18%) of patients with
Mayo 2 and 3.
Conclusion: Over 50% of children assessed for mucosal healing 3-5 months after clinical remission is
obtained have endoscopic disease, primarily moderate to severe Mayo 2-3 inflammation which was
associated with lower sustained remission.
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Long-term outcomes of pediatric isolated ileal Crohn's disease
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Objectives and Study: Pediatric Crohn's Disease (CD) often presents with extensive and a frequent
pan-enteric phenotype at onset, with isolated ileal Crohn's disease thought to be an uncommon
presentation at diagnosis in children and adolescents. Long-term follow up data regarding this
selected subset of CD patients are scarce in children.
Methods: A retrospective analysis was performed on patients affected by CD who were followed up
for at least 12 months at two referral centers. Only patients with isolated ileal involvement (L1 of Paris
Classification) were included in our cohort. Surgery and Anti-TNF-free cumulative survival rates were
calculated. Endoscopic disease progression and Mucosal Healing (MH) rates at the end of follow up
were appraised.
Results: Fifty-six patients were identified according to inclusion criteria. Ten patients (17.8%) had
structuring disease behaviour at diagnosis, 3 (5.4%) of them had penetrating disease, while
theremaining 43 (76.8%) patients displayed inflammatory phenotype. Median age at diagnosis was 13
years (IQR: 4 years). Patients were followed up for a median time of 54 months (minimum-maximum:
12-108 months). Twenty-one patients (37.5%) underwent abdominal surgery with a cumulative
surgery-free survival rate of 55%. Twenty-seven patients (48.3%) were treated with Anti-TNF-alpha
agents (ATA). At the end of follow-up, only 19 patients achieved MH (defined as a SES-CD value < 3),
whereas 12 (21.4%) patients showed endoscopic disease extension at last follow-up.
Conclusion: We reported long-term outcomes of a selected group of children and adolescents with
isolated ileal disease showing high rates of abdominal surgery requirement, along with a relative small
proportion of patients who achieved MH.
Disclosure of Interest: P.L. has served as speaker and as an advisory board member for Abbvie,
Janssen and Sandoz. The other authors disclose no potential financial or nonfinancial conflict of
interests.
Contact e-mail address: luca.scarallo@gmail.com

Volume 72, Supplement 1, May 2021

725

GASTROENTEROLOGY - Inflammatory bowel disease
G-eP-388
Serum infliximab level using rapid test on pediatric inflammatory bowel disease and its
correlation with disease activity index, C-reactive protein, fecal calprotectin, and colonoscopy
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Objectives and Study: This study aimed to determine the serum infliximab level using the Quantum
Blue® Infliximab rapid test in children and adolescents with inflammatory bowel disease; to correlate
serum infliximab level with Crohn´s disease and ulcerative colitis activity index, C-reactive protein,
fecal calprotectin, and colonoscopy; and to report the occurrence of adverse reactions related to
infliximab infusion.
Methods: This was a prospective study, which consecutively evaluated 29 children and adolescents
with inflammatory bowel disease, who were in the maintenance phase of infliximab treatment,
respecting the following parameters: serum infliximab level by the Quantum Blue® Infliximab rapid test,
disease activity index, C-reactive protein, fecal calprotectin, and colonoscopy.
Results: The mean age of the patients was 13.7±4.1 years; 51.7% male; 89.7% Crohn´s disease. The
median Quantum Blue® Infliximab rapid test serum level was statistically lower in patients with altered
disease activity index (p< 0.001), altered C-reactive protein (p=0.006), altered fecal calprotectin
(p=0.006), and altered colonoscopy (p=0.018) when compared with those in remission. The ROC
curve determined the cut-off point of serum infliximab level equal to 1.05 µg/mL as the best
combination of sensitivity and specificity for disease activity index, C-reactive protein, fecal
calprotectin, and colonoscopy. Only one adverse reaction has been reported in a patient with normal
serum levels.
Conclusion: The serum infliximab level of the Quantum Blue® Infliximab rapid test correlated with
disease activity index, C-reactive protein, fecal calprotectin and colonoscopy, and it was possible to
determine the cut-off point of 1.05 µg/mL for this test. One adverse reaction was observed.
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tertiary care IBD referral center for 16 years
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Objectives and Study: To evaluate the use of infliximab and adalimumab in pediatric inflammatory
bowel disease patients at a tertiary care IBD referral center for 16 years.
Methods: This was a prospective study for 16 years that analyzed demographic characteristics of
patients who received infliximab and adalimumab, with Crohn´s and ulcerative colitis, comparing the
two biologics according to the age that biologics therapy started, the mean time between the diagnosis
and initiation of biological therapy, the mean time that biologic therapies were used, the optimization of
the biologics, and the reasons of biologics therapies discontinuation.
Results: Out of the 324 patients with inflammatory bowel diseases, 114 (35.2%) used infliximab and
46 (14.2%) adalimumab. 59% and 52% were male (p = 0.550) using infliximab and adalimumab,
respectively. 77.7% (87/112) and 88.9% (40/44) with Crohn disease used infliximab and adalimumab,
respectively (p = 0.083). When infliximab and adalimumab were initiated, the mean age was 12.3±5.2
and 13.3±5.6 (p = 0.312), respectively. The youngest patient was eight months old when infliximab
started. The mean time between the diagnosis and the start of infliximab was shorter (1.6±2.5 years)
compared to adalimumab (3.8±2.9 years), p < 0.001. 80.4% (37/46) of patients with adalimumab
previously used infliximab. The average time of use of infliximab was 3.2±2.9 years and of
adalimumab 3.7±2.8 years (p> 0.005). The proportion of patients who optimized the biological was
higher (p = 0.033) among those who received adalimumab (41.3%; 27/46) compared to infliximab
(22.8%; 26/114). Five patients optimized the infliximab twice, and one patient three times. On the other
hand, four patients optimized the adalimumab twice, and two patients three times. Infliximab was
discontinued in 42.1% (48/114) patients: 24.6% (28/114) loss of response, 6.1% (7/114) anaphylaxis,
6.1% (7/114) another adverse reaction, 3.5% (4/114) without venous access, 1.8% (2/114) death acute lymphoid leukemia and primary sclerosing cholangitis. The average age of patients who had
anaphylaxis was 8.9±5.0 years of age.
Conclusion: The proportion of pediatric patients who used infliximab was high, the majority of patients
who used adalimumab had been previously used infliximab, adalimumab was optimized in a high
proportion, and the proportion of patients who discontinued infliximab was high, mainly due to loss of
response.

Contact e-mail address: sdepanian@unifesp.br

Volume 72, Supplement 1, May 2021

727

GASTROENTEROLOGY - Inflammatory bowel disease
G-eP-390
Serum infliximab level in children and adolescents with inflammatory bowel disease:
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Objectives and Study: There is an evidence for therapeutic infliximab monitoring in inflammatory
bowel disease, but there is a lack of studies regarding a rapid infliximab quantification test in pediatric
population. To compare the Quantum Blue® Infliximab rapid test for serum infliximab level with the
ELISA RIDASCREEN® IFX Monitoring test in pediatric patients with inflammatory bowel disease.
Methods: This was a prospective study that consecutively analyzed 29 children and adolescents with
Crohn´s disease and ulcerative colitis undergoing infliximab maintenance treatment. The samples
were first analyzed by the Quantum Blue® Infliximab rapid test at the Fleury Group Laboratory and
then sent for analysis by the ELISA RIDASCREEN® IFX Monitoring method and by the Quantum
Blue® Infliximab rapid test in Switzerland.
Results: The mean age of the patients was 13.7 ± 4.1 years; 51.7% male; 89.7% with Crohn´s
disease and 10.3% with ulcerative colitis. Serum infliximab levels measured by the Quantum Blue ®
Infliximab performed at Fleury, and those performed in Switzerland, had good reproducibility, with
Intraclass Correlation Coefficient = 0.819. There was a positive linear correlation (p < 0.001) between
Fleury and Switzerland rapid tests and between the ELISA RIDASCREEN® IFX Monitoring and both
Quantum Blue® Infliximab tests, by Pearson´s correlation coefficient.
Conclusion: The Quantum Blue® Infliximab rapid test and the ELISA RIDASCREEN® IFX Monitoring
test are comparable and presented very good correlation for serum infliximab level, in pediatric
patients with inflammatory bowel disease. As a consequence, Quantum Blue® Infliximab rapid test is
a reliable alternative to the ELISA gold standard method.
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Objectives and Study: Experimental colitis models may mimic inflammatory bowel activity similarly to
Crohn´s disease and ulcerative colitis.This study aimed to evaluate the effect of vitamin D3
supplementation on the histology, shortening of the colon, and the cytokine expression in Wistar rats
with acute colitis induced by Dextran Sodium Sulfate (DSS).
Methods: Sixty Wistar rats were divided into four groups: untreated colitis (CO), vitamin D3-treated
colitis (COD; 100 IU/day), mesalazine-treated colitis (COM) and a control group (C). All animals were
submitted to induced colitis by DSS for five days, except for the control group. After euthanasia, the
colon´s size and weight were quantified, and an evaluation of the histology and the cytokines tissue
concentration IL-6, IL-10, IL-17, TNF-α, and TGF-β was performed.
Results: The COD group presented a smaller proportion of histological damage than the CO and
COM groups. The COD group experienced a recovery in colon length. The treatments with vitamin D3
or mesalazine decreased the inflammatory cytokine TNF-a in rats with colitis.
Conclusion: Vitamin D3 supplementation in Wistar rats submitted to DSS-induced colitis reduced
histological damage, recovered the colon length, and suppressed the cytokine TNF-α expression.
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Application of revised Paediatric inflammatory bowel disease (PIBD) classes criteria to the
Korean PIBD patients
Minsoo Shin1, Jin Gyu Lim1, Min Soo Kim1, Soo Young Moon1, Jong Woo Hahn1, Do Hyun Kim 1, Jin
Soo Moon1, Jae Sung Ko1
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National University College of Medicine/Seoul National University Children's Hospital,
Paediatrics, Seoul, Korea, Republic of
Objectives and Study: In 2017, Porto group of ESPGHAN published the PIBD classes criteria, a
diagnostic classification criteria for PIBD by conducting multi-center study, and the revised PIBD
classes criteria were released in 2020 after multi-center verification. Consisting of 19 items classified
into a total of 3 classes, this criteria classifies PIBD into UC, atypical UC, CD, and IBD-U through an
algorithm. The purpose of this study is to examine the appropriateness of diagnosis and criteria by
applying the revised PIBD classes-criteria for PIBD patients diagnosed in a certified tertiary hospital.
Methods: Among 156 new patients aged 1-18 years old diagnosed with PIBD at Seoul National
University Children´s Hospital from January 1, 2014 to August 18, 2020, 102 patients who had no
underlying disease, did not administer drugs that affect the immune system, whose key items of PIBD
classes criteria (upper and lower gastrointestinal endoscopy, gastrointestinal imaging, pathology, etc.)
and basic demographic characteristics were verified were analyzed retrospectively through electronic
medical records.
Results: Of the 102 PIBD patients, 85 (83%) were initially diagnosed with CD, 15 (15%) with UC, and
2 (2%) with IBD-U by clinicians. Of the 102 patients, 69 (68%) were male, and the age of first
diagnosis was 11.5±3.7 years. After applying the revised PIBD classes criteria, the diagnosis was
changed to CD for 2 IBD-U patients, IBD-U for 7 UC patients, and CD for 1 UC patient. Finally, the
diagnosis was changed to 86 (84%) CD, 8 (8%) UC and 7 (7%) IBD-U. The two patients whose
diagnosis was changed from IBD-U to CD satisfied the items of Class 1, so the diagnosis was
changed. All 7 patients whose diagnosis changed from UC to IBD-U did not satisfy all the items of
Class 1, but most of the items 'Focal active colitis on histology in more than one biopsy´ (6/7) and
'Focal enhanced gastritis on histology' (7/7) of class 3 criteria were satisfied, and the diagnosis has
changed.
Conclusion: As a result of applying the PIBD class criteria, there was no significant change in the
diagnosis of CD, but the diagnosis of UC decreased by 73% and the diagnosis of IBD-U increased by
5 times. In this study group, the positive rates of items ´Fistulising disease´, '´Thickened jejunal or ileal
bowel loops on radiology or other evidence of significant small bowel inflammation on capsule
endoscopy', 'Focal active colitis on histology in more than one biopsy´ and 'Focal enhanced gastritis
on histology' tended to be significantly higher than those of the previous study. So, Further validation
and confirmation are needed.
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Crohn's disease exclusion diet and exclusive enteral nutrition: real life data
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Objectives and Study: An innovative approach to nutritional treatment of CD called Crohn's Disease
Exclusion Diet (CDED) that combines a specific whole-food diet with partial enteral nutrition (PEN) has
been introduced. Few studies have been conducted regarding the efficacy of CDED + PEN in inducing
remission in children with CD. Therefore, the aim of this study was to provide real life data and to
compare the efficacy of CDED on remission induction in children compared to exclusive enteral
nutrition (EEN).
Methods: A retrospective analysis of data of children diagnosed with CD who were on CDED + PEN
or EEN as therapy for remission induction was performed. Based on the clinician's decision, EEN or
CDED + PEN (preceded by 1 to 2 weeks of EEN in patients with moderate to severe disease) was
introduced. For all children medical chart was thoroughly reviewed and data were extracted for two
time points - just before the introduction of EEN or CDED + PEN phase 1 and after the 6 weeks of
EEN and end of phase 1 CDED + PEN. The following data were collected: age, gender, weight and
height for age standard deviation score (SDS), body mass index (BMI) SDS, symptoms duration prior
to diagnosis, wPCDAI (weighted Pediatric Crohn's Disease Activity Index), inflammatory markers,
disease location and type of nutritional therapy (EEN or CDED + PEN).
Results: A total of 48 patients (31.3% females, median age 14.2 years (min 8.7 years, max 18.0
years)) were included in this study; 36 (75%) children achieved remission, 23 (71.9%) on EEN and 13
(81.3%) on CDED + PEN. There was no significant difference in failure of nutritional therapy and need
for corticosteroid use between patients on EEN and CDED+PEN (Table 1). Furtheremore, there was
no significant difference in disease location (L1 p=0.401; L2 p=0.391; L3 p=0.869), presence of upper
gastrointestinal (p=0.683) or perianal disease (p=0.355) and change in inflammatory markers after
EEN/CDED + PEN between groups. Patients on CDED + PEN had significantly higher weight gain
compared to patients on EEN (Table 1).
Conclusion: CDED + PEN has comparable efficacy to EEN therapy and leads to better weight gain.
Moreover, CDED + PEN is acceptable and well tolerated option for treatment of CD in paediatric
patients. However, further studies are needed to confirm these preliminary results.
EEN (n=32)

CDED + PEN (n=16)

P-value

Gender (female/male)

10/22

5/11

1.000

Age (years), median
(min, max)

14.2 (8.7, 17.9)

14.3 (8.8, 17.9)

0.735

Duration of symptoms
before diagnosis
(months), median (min,
max)

5.0 (0.0, 96.0)

2.5 (0.5, 12.0)

0.184

Weight change after
EEN/CDED + PEN (kg),
median (min, max)

0.0 (-7, 10.2)

1.7 (-3.1, 5.3)

0.048

BMI Z score change after
-0.1 (-1.1, 1.7)
EEN/CDED + PEN,
median (min, max)

0.2 (-0.4, 1.0)

0.060

wPCDAI change after
EEN/CDED + PEN

-26.3 (-57.5, -5)

0.974

-23.8 (-75, 0)
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(score), median (min,
max)
EEN failure (n, %)

9 (28.1)

3 (18.8)

0.480

Need to step up to
corticosteroids (n,%)

9 (28.1)

2 (12.5)

0.225

[Difference between patients treated with EEN and CDED + PEN.]
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Anti-Saccharomyces cerevisiae antibodies as a prognostic marker in pediatric Crohn's disease
Cristina Becheanu1,2, Daniela Pacurar1,2, Roxana Smadeanu1,2, Irina Dijmarescu1,2, Alexandra
Coroleuca1
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Objectives and Study: Anti-saccharomyces cerevisiae antibodies (ASCAs) are an useful tool in
differentiating Crohn's disease (CD) from ulcerative colitis (UC). We aimed to explore the diagnostic
utility of these antibodies and to assess whether serology can predict disease phenotype in pediatric
CD.
Methods: This is a single-center cross-sectional study which comprised 44 patients with inflammatory
bowel disease. Patients were divided in UC and CD group. In the latter, patients were divided
furthermore in three groups according to disease severity at diagnosis (PCDAI between 10-27.5 points
classified as mild disease, 30-37.5 moderate disease and >40 points as severe disease). Continuous
variables were reported as mean and standard deviations. Independent sample t-test was used to
compare the means between the UC and CD subgroups. ANOVA analysis was used to determine the
association between the disease's severity and ASCAs titers. Pearson correlation investigated the
association between ASCAs values and the age at diagnosis and the duration of the evolution until
diagnosis. Furthermore we investigated the linear relationship between disease severity and ASCAs
titers.
Results: The initial study group included 59 patients; 15 patients were excluded due to insufficient
data. Between the 44 remaining patients (19 males, 43.18%), 19 were diagnosed with CD (43.18%).
Mean age at inclusion was 15.18 years±3.44 and mean age at diagnosis was 13.11 years ±4.07.
ASCAs (both IgA and G) were useful in diferentiating CD from UC (ASCAs IgA 47.71U/ml ±77.76 vs.
2.7U/ml±6.7 respectively, p=0.006 and ASCAs IgG 47.13UI ±65.16U/ml vs 4.03±7.2 respectively,
p=0.002).
In the CD group 52.63% (N=10) were ASCAs-positive (either IgA or IgG) while in the UC group only
8.3 (N=2) of the patients meet this criteria. In the CD group, mean titer of ASCAs was 50.3U/ml±79.17
for IgA and 49.66U/ml±66.08 for IgG. Between the three groups (based on severity) there were no
differences regarding the mean ASCAs titers both for IgA (47.71U/ml±77.76 for severe disease
vs.37.5U/ml±60.45 for moderate disease respectively 39.40U/ml ±64.16 for mild disease, p=0.258)
and IgG (47.13U/ml±65.16 for severe disease vs. 38.27U/ml ±47.51 for moderate disease respectively
41.27U/ml±49.90 for mild disease). No correlations between the ASCAs values (IgA or IgG) and
neither the age at diagnosis (p=0.074 respectively p=0.107) nor the duration of the disease evolution
until diagnosis respectively (p=0.661 respectively p=0.641) were identified. The univariate regression
analysis highlighted the fact that there is no linearity between the dependent variables and the
independent ones. However, following the graphical representation of data, processing methods
specific to non-linear analysis were attempted, i.e aproximation by curves with known equations, nonlinear regression methods, etc. all his leading to promising preliminary results. Furthermore, these
processing methods will be investigated in order to make a disease prognosis hypothesis based on
the ASCAs titers.
Conclusion: ASCAs titers are an excellent biomarker in distinguishing between UC and CD. Although
in adult patients ASCAs status described a more severe phenotype, we failed to identify this
association in pediatric CD patients.
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Evaluation of final adult height in a cohort of paediatric-onset IBD patients
Marialuisa Andreozzi1, Francesca Paola Giugliano1, Sabrina Cenni1, Chiara Avitabile1, Lucienne
Pellegrini2, Fabiana Castiglione2, Pasquale Dolce3, Annamaria Staiano1, Caterina Strisciuglio4
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of Naples Federico II, Department of Translational Medical Science, Section of Pediatrics,
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Objectives and Study: Linear growth impairment in paediatric-onset disease is one of the major
complications of Inflammatory Bowel Disease (IBD), but there are limited data on final adult height. We
aimed to evaluate adult height in a cohort of patients with paediatric-onset IBD compared to their
genetic target and to find a possible correlation with clinical data.
Methods: We enrolled adult patients diagnosed with IBD, between the ages 1 and 18 years, at the
Departments of Paediatrics of the Federico II University of Naples. We also enrolled age and sex
matched healthy controls (HC) among the students of Medicine School of the Federico II University of
Naples. At the same time we measured parents of both groups and from parental measurements we
calculated the genetic target. Clinical data were retrospectively collected from the records.
Results: We recruited 29 patients affected by Crohn´s Disease (CD) (21 males) and 29 patients
affected by Ulcerative Colitis (UC) (14 males). Mean age at diagnosis was 12.7 ± 3.7 years, whereas
the mean age at the time of final measurement was 21.5 ± 3.3 years. We also enrolled 92 HC (49
males). Mean age at time of measurement was 25.8 ± 1.9 years. In the IBD group, the mean final
adult height was 159.4 (± 6) cm in females and 174.5 (± 6) in males, significantly lower than in the HC
where the registered values were 164.8 (± 7) cm and 177.4 (± 7) cm (p= 0.02 and p=0.04 for females
and males, respectively). In the IBD group a significantly higher percentage of patients didn't attain the
target height compared to HC (p=0.003). Among the IBD patients whose final height did not reach the
target range, 66 % were females. When considering the mean parental height, IBD parents showed
lower values compared to HC parents (p=0.002 and p=0.003 for fathers and mothers, respectively). In
the IBD group there were no significant differences regarding the final height when comparing CD and
UC patients. We didn't find any correlation with age at diagnosis, stage of puberty, endoscopic
features, use of systemic steroids, immunosuppressant or biologic therapy.
Conclusion: Adult patient with childhood onset IBD are shorter than HC and the final height
compared to the genetic target is also sensibly lower in IBD compared to HC. However, other
investigations in a larger cohort are needed in order to evaluate the impact of the disease course on
the final patients height.
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Characteristics of lipid mediators in paediatric inflammatory bowel disease with new onset
Maiko Tatsuki1, Reiko Hatori1, Takashi Ishige1, Takeshi Tomomasa2, Takumi Takizawa1
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Objectives and Study: Recent studies have indicated that an individual's genetic susceptibility,
environment, intestinal microbiota, and immune system are involved in the pathogenesis of
inflammatory bowel disease (IBD), but an exact etiology or underlying cure has not yet been found. In
the acute inflammatory phase, ω-6 fatty acids are converted into inflammatory lipid mediators together
with inflammatory cytokines, which enhance inflammatory changes. ω-3 fatty acids regulate acute
inflammation and promote resolution. We aimed to determine the lipid mediator expression profiles in
new cases of pediatric IBD (PIBD) and identify putative biomarkers that may be used to diagnose and
evaluate the disease status of PIBD.
Methods: We enrolled consecutive patients younger than 16 years of age diagnosed with IBD (either
Crohn´s disease (CD) or ulcerative colitis (UC) based on the Porto criteria) at the Department of
Pediatrics of Gunma University Hospital in Japan between 2017 and 2020. Data on clinical
characteristics and treatment received were obtained from medical records. The disease location was
based on the Paris classification. Disease activity was assessed using the Pediatric CD Activity Index
or Pediatric UC Activity Index.Liquid chromatography-mass spectrometry was used to measure 158
lipid mediator compounds, including eicosanoids, docosahexaenoic acid (DHA), and eicosapentaenoic
acid (EPA) derived from the arachidonic (AA) cascade. Serum samples were frozen at −80 °C
immediately after collection and stored until analysis.
Results: In total, 14 patients were diagnosed with IBD: 6 with CD (median age, 12.9 years) and 8 with
UC (median age, 12.5 years). No differences in age at diagnosis or sex were noted between the CD
and UC groups. C-reactive protein (CRP) levels were higher in the CD group than in the UC group (p<
0.05). The terminal ileum (L1) was observed in 66.7% of patients with CD, whereas 87.5% of patients
with UC had pancolitis (E4). Most patients with IBD had moderate to severe disease activity.
We compared the lipid mediator levels between the active and remission stages in patients with CD.
The lipid mediator levels of 2-HEPE (EPA), 8-HDoHE (DHA),14-HDoHE (DHA), and 12-HETE (AA)
were significantly higher in the active stage group than in the remission group (p< 0.05, Mann-Whitney
U test). No lipid mediators were significantly different in patients with UC. The levels of the four lipid
mediators and CRP with discriminatory power were as follows (area under the curve, 95% confidence
interval): 12-HETE: 0.96, 0.84-1.0; CRP: 0.92, 0.74-1.0; 12-HEPE, 14-HDOHE, and 8-HDOHE: 0.88,
0.64-1.0.
Disease activity and serum concentrations of any lipid mediators, as well as lipid mediators and CRP
levels for the assessment of disease activity were not correlated in both the CD and UC groups.
Conclusion: 12-HETE (AA) is a useful non-invasive marker to distinguish CD from UC in new cases
of PIBD. There is insufficient evidence that inflammatory lipid mediators are an appropriate marker to
determine disease activity in patients with PIBD.
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national GETAID pédiatrique survey among children with inflammatory bowel disease in
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Objectives and Study: Chronic abdominal pain occurs frequently in paediatric patients with
inflammatory bowel disease (IBD) in remission. These symptoms can lead to unnecessary treatment
escalation. We aimed to assess the prevalence and associated risk factors of Functional Abdominal
Pain Disorders among IBD children in remission (IBD-FAPD).
Methods: We conducted a cross-sectional survey among patients with IBD for > 1 year, in clinical
remission for at least 3 months, between April 2018 and March 2020 within a national IBD network
(GETAID pédiatrique). IBD-FAPD were assessed using the Rome III questionnaire criteria. We used
the following patient- or parent- reported outcomes: self-reported questionnaires of anxiety,
depression, health-related quality-of-life (HR-QoL)(IMPACT-III), fatigue (Peds FACIT-F), parental
anxiety and depression (STAI-Y and BDI, respectively).
Results: Among 102 included patients, 57 (56%) were boys, mean age (DS) was 15.0 (± 2.0) years
and 75 (74%) had Crohn's disease. Twenty-two patients (22%, 95% confidence interval (CI) [14 to
30%]) had at least one Functional Gastrointestinal Disorder and 17 (17%, 95% CI [9 to 24%]) had at
least one IBD-FAPD. Past severity of disease or treatments received and level of remission were not
significantly associated with IBD-FAPD. Patients with IBD-FAPD reported more fatigue (score: 35.9 ±
9.8 vs. 43.0± 6.9, p=0.01) and a lower HR-QoL (76.5 ± 9.6 vs. 81.6 ± 9.2, p=0.04) than patients
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without FAPD. There was no significant difference in anxiety and depression between groups. Parents
of patients from the IBD-FAPD group had higher anxiety levels than parents from the No IBD-FAPD
group using STAI-Y-A and STAI-Y-B (p=0.006 and p=0.003, respectively).
Conclusion: Prevalence of IBD-FAPD was low in this cohort of IBD children in remission. IBD-FAPD
was not associated with past severity of disease, but with fatigue and lower QoL.
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Inflammatory bowel disease in pediatric patients - challenges during the COVID pandemic
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Objectives and Study: The COVID-19 pandemic proposes a challenge for health services,
particularly in chronic diseases.
The objective of the study carried out by a pediatric Gastroenterology Unit of a level III hospital in
Portugal was to organize an action plan for the care of inflammatory bowel disease (IBD) during the
pandemic.
Methods: Retrospective analysis of the healthcare movement during the months of April, May and
June 2020, which included the implementation of teleconsultation, scheduling of endoscopic
examinations and maintenance of immunomodulatory or biological treatments. In the admissions to
perform an endoscopy or for hospitalization, a previous screening of COVID-19 was carried out.
Parents were assured of permanent contact with the team via phone or email and information on
COVID-19 and IBD was provided. Subsequently, a telephone questionnaire was carried out to the
parents about the care received during these months.
Results: In this period, 811 pediatric Gastroenterology consultations were held. The consultation of
IBD were 171, 56% face to face and 44% by telephone, without any cancellation by the medical team.
85% performed analyzes and 14% performed urgent endoscopy. All patients maintained the
treatment, with 11% having to carry out biological treatment at home. In the day hospital, 132
treatments with biologicals were carried out during this period, 4 started biological due to loss of
effectiveness of the previous treatment and 1 made a change of biological. Only one patient delayed
treatment at the day hospital for fear of the pandemic. There were 32 relapses, none due to lack of
contact with the team or lack of care. There were 7 hospitalizations and 7 new IBD diagnoses. 18
transition consultations were carried out for the adult gastroenterology consultation. Regarding the
telephone questionnaire, a response was achieved in 56% (total n = 102). The parents who responded
showed high satisfaction (Table 1).
Conclusion: The plan complied with international recommendations, maintaining the same level of
care and care activity. The results confirm that it is possible to safely guarantee hospital care with
adequate control of the disease, preserving the trust of patients and their families. This experience
should be extrapolated and it is recommended that the services create or update contingency plans
that ensure the right to health.
% of positive
responses
from parents
who
responded to
the
questionnaire
1. During the
months of
March to
31%
June, did your
child´s illness
get worse?
2. Were you
contacted by
the medical
91%
team before
the scheduled
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consultation
to decide the
therapeutic
plan?
1

2

3. Was the
telephone
support
received
satisfactory
for the needs
you had?
4.Was the
face-to-face
support (if
provided)
satisfactory
for the needs
you had?

2%

3

4

5

Average

2%

15%

83%

4.8

2%

6%

90%

4.92

3.5%

96.5%

4.96

4-satisfied

5- very
satisfied

5.What trust
do you have
in the medical
team that
accompanies
your child?
Satisfaction
scale:

1- very
dissatisfied

2- dissatisfied 3- neutral

[Table 1]
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Objectives and Study: Inflammatory bowel disease (IBD) in children is commonly associated with
malnutrition and growth failure. Body composition alternations, such as bone mass deficits, decreased
bone mineral density (BMD) and reductions in lean body mass (LBM) have been described. Physical
activity (PA) plays an important role in normal growth and development. Moderate-to-vigorous PA
(MVPA) has beneficial effects on bone health and physical fitness, later due to muscle mass accrual,
increased muscular strength and endurance. Data regarding PA amongst children and adolescents
with IBD are scarce. The aim of our study was to evaluate the relationship between PA and body
composition in children with IBD in remission.
Methods: A total of 33 paediatric IBD patients in remission (20 boys) aged 15.6 ± 1.9 years were
included in the study (disease type: Crohn´s disease (CD), n=16, ulcerative colitis (UC), n=15,
inflammatory bowel disease-unclassified (IBD-U, n=2). Total body less head (TLBH) dual energy X-ray
absorptiometry (DXA) was used to measure BMD, expressed as age- and sex-based Z-scores, and to
assess fat mass (FM) and LBM, expressed in grams and as age-, sex- and height-based Z-scores.
Patients wore a triaxial accelerometer for five consecutive days for objective PA quantification. Daily
caloric intake, as well as daily protein, calcium, phosphorus and vitamin D intake were assessed using
a three day food intake record.
Results: Mean BMD Z-score was -0.41±0.88; a third of patients had osteopenia. Mean FM was
15718±6367.2 g; fat mass index (FMI) Z-score -0.40±0.96; LBM 37031.2±8596.4 g; mean lean body
mass index (LBMI) Z-score -1.83±1.27. On average, patients spent 38 minutes per day in MVPA. BMD
Z-score positively correlated with body height (coef. 0.502, p=0.003), body weight-for-age Z-score
(coef. 0.742, p< 0.001), body mass index (BMI) z-score (coef. 0.558, p=0.001). BMD Z-score positively
correlated LBMI Z-score (coef. 0.758, p< 0.001) and minutes spent in MVPA (coef. 0.513, p=0.004).
LBMI Z-score positively correlated with body weight-for-age (coef. 0.731, p< 0.001), BMI z-score (coef.
0.726, p< 0.001) and BMD Z-score (coef. 0.758, p< 0.001). However, it was negatively correlated with
cumulative corticosteroid dose (mg/kg/y) (coef. -0.436, p=0.011). FMI Z-score positively correlated
with body weight-for-age Z-score (coef. 0.614, p< 0.001) and BMI z-score (coef. 0.771, p< 0.001). No
differences regarding aforementioned anthropometric and body composition parameters were
observed between types of IBD. Female patients had statistically lower total LBM compared to male
patients, but there was no difference in LBMI Z-scores. No correlation was found between daily caloric
intake, daily protein, calcium, phosphorus and vitamin D intake and anthropometric, body composition
and bone health parameters.
Conclusion: Positive correlation was found between BMD and lean body mass, as well as between
BMD and minutes spent in MVPA. Intervention studies investigating a causal relationship between PA
and favourable body composition in paediatric patients with IBD are warranted.
Disclosure of Interest: Ivana Trivić, Sara Sila and Ana Tripalo Batoš have no potential conflict of
interest to declare. Zrinjka Mišak has received travel grants and lecture fees from Abbvie, Wurth,
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AbbVie, Fresenius, Mead and Johnson, Nestle, Nutricia, and Oktal Pharma.
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Objectives and Study: To evaluate the presence of autonomic nervous system abnormalities (ANS)
in children with irritable bowel syndrome (IBS) and quiescence inflammatory bowel disease (IBD)
comparing to controls.
Methods: Consecutive children with quiescence IBD, IBS and aged and sex matched healthy controls
(HC) were referred for the evaluation of dysautonomia (IBD: N=24, mean age 15.7 yrs, 16 females;
IBS: N=18, mean age 14.8 yrs, 9 females; HC: N=18, mean age 14.2 yrs, 9 females). Dysautonomia
was evaluated subjectively with the Composite Autonomic Symptom Score (COMPASS 31), and
objectively with the following autonomic tests: heart rate (HR) and blood pressure (BP) responses to
the Valsalva maneuver, heart rate response to deep breathing (RSA), blood pressure response to
passive tilt, and quantitative sudomotor axon reflex test (QSART). Additionally, heart rate variability
(HRV) analysis was performed by Kubios HRV 2.2. Following HRV parameters were compared
between the groups in supine and tilted positions: total power of low (LF) and high frequency domain
components (HF), normalized HF (HFnu), low-to-high frequency ratio (LF/HF), standard deviation of
normal-to-normal intervals (SDNN) and percentage of successive RR intervals that differ by more than
50 ms (PNN50).
Results: Children with IBS scored highest on COMPASS-31, followed by patients with IBD and HC
(median 15.6, 8.7 and 2.3, respectively, p< 0.001). Similar differences were observed in the orthostatic
intolerance and gastrointestinal domains of the COMPASS-31. No differences between groups were
observed in HR and BP responses to the Valsalva maneuver, RSA and BP response to passive tilt.
Children with IBS had higher sweat volumes on proximal lower leg on QSART (median IBD 0.9, IBS
1.5, HC 0.8 µL; p=0.039). There was no difference in the HRV parameters between groups. However,
children with IBS had significantly higher drop in LF (p=0.01) and SDNN (p=0.03) and lowest drop in
PNN50 (p=0.01) during tilt test compared to children with IBD and HC.
Conclusion: We found significant subjective and objective ANS abnormalities in children with IBS
compared to children with IBD and HC.
Disclosure of Interest: Antonella Jerković, Anamari Junaković, Ivana Trivić, Sara Sila, Magdalena
Krbot Skorić and Mario Habek have no potential conflict of interest to declare. Iva Hojsak received
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Objectives and Study: Pediatric Crohn's Disease (CD) patients need to be monitored frequently in
order to detect disease activity timely. Point of Care Intestinal Ultrasound (POCUS) may provide useful
information in addition to other surrogate markers of disease activity, such as fecal calprotectin (FC).
We aimed to assess how often POCUS leads to a different classification of disease activity than FC.
Methods: In this ongoing prospective cohort study, consecutive CD patients aged 3-17 years visiting
the outpatient department undergo a POCUS examination, in addition to FC tests. POCUS is
performed within two weeks of FC analysis without change in treatment. FC results are categorized in
three categories: low (0-250 mg/kg), uncertain (250-500 mg/kg) and high (>500 mg/kg). An abnormal
POCUS is defined as: increased bowel wall thickness (BWT) (>2.5 mm) combined with either
hyperemia and/or mesenteric fat proliferation. In case of borderline BWT without other signs of
inflammation, POCUS is defined as uncertain. Treating physicians are blinded to POCUS results,
unless a stenosis/fistula/abscess is noted, or unless treating physicians need the result in order to
choose the right (e.g. local vs. systemic) treatment.
Results: A total of 35 CD patients were included in this interim analysis (mean (SD) age: 16 (2) years,
range 9-17, 18 (51%) male. FC levels were low, uncertain and high in 20 (57%), 4 (11%) and 11 (31%)
patients respectively. Of the patients with low FC levels, nine (45%) had a normal POCUS, five (25%)
an uncertain and six (30%) an abnormal POCUS. Of the patients with an uncertain FC level, one
(25%) had a normal and three (75%) an abnormal POCUS. Of the patients with a high FC level, 10
(91%) had an abnormal- and one (9%) an uncertain POCUS. POCUS results were disclosed in 4
(17%) patients; one time because of a stenosis, and in the other cases the physician needed the
POCUS results to choose the right treatment.
Conclusion: POCUS leads to a more severe classification of disease activity in one third of pediatric
CD patients with a low FC level and demonstrates inflammation in the majority of patients with an
uncertain FC level. These results suggest that regular POCUS provides useful additional information
about disease activity in children with CD. More research on the clinical implications of discrepancy in
classification of disease activity is needed.
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Objectives and Study: Health-related quality of life (HRQOL) is a multi-dimensional concept
commonly used to examine the impact of health status on their global well-being. The IMPACT-III is a
35-item questionnaire specifically designed to evaluate the quality of life of patients with paediatric
Inflammatory Bowel Disease (pIBD), considering physical, emotional and social well-being, as well as
body image. This questionnaire had its origin in 1999 in Canada (Otley et al.) and, since then, it has
been simplified and adapted to make its content more accessible to a paediatric population immersed
in a multicultural environment.The objective of this study was to assess the quality of life of pIBD
patients using the IMPACT-III questionnaire and to identify specific needs according to the patient´s
profile.
Methods: An observational, descriptive and retrospective study was carried out in November 2020,
including the pIBD patients undergoing follow-up in a tertiary hospital that have previously completed
the IMPACT-III questionnaire. Epidemiological and clinical data were anonymously retrieved from the
electronic medical records. We established three blocks of IMPACT-III items according to whether
they referred to physical, emotional and social well-being, or to the perception of body image. The
results of each block, as well as the totals, were compared according to gender, age, diagnosis, time
of evolution, degree of activity and treatment.To make the comparison, the Mann-Whitney U test for
independent samples for 2 groups and the Kruskal-Wallis test for 3 or more independent groups were
used, as the dependent variable did not follow a normal distribution. The statistical analysis was
performed using SPSS software and the results were considered statistically significant when reaching
a bilateral critical level (p) ≤ 0.05, with a 95% confidence interval.
Results: We included a total of 40 patients. There were no significant differences in the IMPACT-III
scores according to gender, type of IBD or type of treatment. The group of adolescents obtained a
higher score in the body image block (p = 0.009), with a tendency to a higher total score. Patients with
over two years of evolution of the disease obtained statistically significantly higher scores in the
physical well-being block (p = 0.027), with a tendency to a higher score in the emotional, image and
global sphere, without reaching statistical significance. In patients who filled out the questionnaire
during a flare, the scores on questions of physical well-being (p = 0.007), emotional and social (p =
0.037), as well as total (p = 0.012) were significantly higher. Overall, 31 patients (77.5%) answered
that IBD had negatively affected their family and, by contrast, no patients had been marginalized by
their condition, and only 3 (7.5%) felt ashamed of it.
Conclusion: Our data suggest that patients with a longer evolution time, adolescents and patients
suffering an active flare seem to report a worst HRQOL. Despite the limitations of the retrospective
design and the scarce number of patients, our results indicate that family-centered care should be a
priority. Patients with the mentioned characteristics constitute a vulnerable population with special care
needs that should be addressed from an interdisciplinary point of view.
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Objectives and Study: Childhood obesity is a growing challenge of the 21st century with prevalence
increasing at an alarming rate. Early problems with weight control have a long-standing impact, as
overweight and obese children are likely to stay obese into adulthood. Similarly to the general
population, obesity is emerging as a significant problem among individuals with IBD. Literature on
obesity in paediatric IBD is limited but it is known that obesity can negatively affect activity and
outcome in autoimmune chronic diseases. A recent cohort study showed no impact of overweight or
obesity on Crohn's disease outcome at one year after diagnosis. Given the scarce evidence on this
topic, we aimed to determine the prevalence of overweight and obesity in our large paediatric
population with IBD and to assess the impact of overweight and obesity on disease phenotypes and
clinical outcomes.
Methods: The Swiss Inflammatory Bowel Disease Cohort Study has been including IBD patients from
all regions of Switzerland with paediatric enrolment starting in 2006. Ethics approval was obtained for
the study protocol by the ethics committee of the cantons in which patients were included, as well as
individual consent of patient and parents. Patients included in the SPIBDCS undergo structured
assessment of disease activity at enrolment and during annual follow-up visits. Detailed
questionnaires are completed by the patient, the caregivers (parents), and the respective IBD
physician. For the present analysis, we included normal weight, overweight and obese IBD paediatric
patients. The following inclusion criteria were applied:
1) diagnosis of CD, UC or IBDU;
2) enrolment into the SPIBDCS between 2006 and 2020.
3) available data on weight, height, body mass index (BMI), gender and age at enrolment and during
follow-up.
Results: A total of 327 paediatric patients were included of whom 12 (3.7%) were underweight, 274
(83.8%) had normal weight, 25 (7.6%) were overweight, and 16 (4.9%) were obese. Disease behavior
was comparable between obese/overweight and normal weight CD patients. No difference in terms of
disease location and extent was seen between obese/overweight and normal weight UC patients.
Clinical and biological disease activity showed equivalent remission rates between obese/overweight
and normal weight patients in both CD and UC/IBDU subgroups. Fistulizing and stricturing phenotypes
were similar in CD obese/overweight patients when compared to those with normal weight. We
observed a difference in terms of medical resource consumption with higher rates of hospitalization in
the past 12 months between obese/overweight and normal weight patients in UC (31.8% versus
11.5%, p 0.019) but not in CD. Overweight and obese CD were as likely to develop a complicated
disease course as normal weight controls during a median follow-up of 12 years. Surprisingly
overweight and obese UC/IBDU had better complication-free survival than normal weight controls.
Conclusion: While disease activity was similar in overweight and obese IBD paediatric patients, we
did not observe differences with regards to the development of complicated disease course over a 12year follow-up period in CD patients. Conversely complicated-free survival was higher in overweight
and obese UC/IBDU patients compared to normal weight controls.
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Objectives and Study: Gut microbial dysbiosis and altered metabonomics have been implicated in
the pathogenesis of Crohn's disease (CD). The aim of our study was to characterize the gut
microbiome structure and metabolic activities in pediatric CD patients with different clinical outcomes
after infliximab (IFX) therapy.
Methods: Fecal samples were collected from 20 healthy children and 29 newly diagnosed pediatric
CD patients. 16S rRNA/ITS2 gene sequencing, and targeted metabolomics analysis were applied to
profile the gut bacterial microbiome, mycobiome, and metabolome, respectively.
Results: Pediatric CD patients exhibited lower relative abundances of short-chain fatty acids (SCFAs)producing bacteria including Faecalibacterium, Clostridium clusters IV and XIVb, Roseburia, and
Ruminococcus, which were correlated with reduced fecal levels of SCFAs. Decreased unconjugated
bile acids (BAs) pool size and a lower unconjugated/conjugated BAs ratio were associated with
reduced relative abundances of Bifidobacterium and Clostridium clusters IV and XIVb which contain
bile salt hydrolases (BSH) genes. IFX treatment enriched the BSH-producing bacteria in CD subjects,
which may explain a decreased level of conjugated BAs and an increase in unconjugated BAs as well
as the unconjugated/conjugated BAs ratio. Furthermore, a sustained response (SR) of IFX therapy
was associated with higher abundances of Methylobacterium, Sphingomonas, Staphylococcus and
Streptococcus, and higher fecal concentrations of amino acids, including L-Aspartic acid, Linoleic acid,
and L-Lactic acid at baseline.
Conclusion: Our study suggests that the effects of IFX might be partially mediated by enriching
bacteria taxa that producing SCFAs and BSH thereby inhibiting inflammation and restoring the BA
metabolism. Some fecal bacteria and metabolites may be predictive of outcomes of IFX therapy for
pediatric CD patients.
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Background: Pathophysiological mechanisms active in inflammatory bowel disease (IBD), such as
mucosal barrier repair, innate and adaptive immune responses, intestinal motility and gut microbiome,
all exhibit diurnal variations. Chronic disruption of the molecular clock augment inflammatory
response. We have shown that newly diagnosed, naïve to treatment, young IBD patients showed
reduced clock gene expression in both inflamed and non-inflamed intestinal tissues and in peripheral
White Blood Cells (WBC). This reduction correlated with disease activity. Our aim in this study was to
determine whether certain clock genes correlate with disease activity scores or inflammatory markers
in Crohn's disease (CD) vs. Ulcerative Colitis (UC).
Methods: 17 CD and 13 UC patients, 8-22 years old, were recruited. Patients were evaluated upon
diagnosis and during medical treatment. Disease activity scores, C-reactive protein (CRP) and fecal
calprotectin (Fcal) levels were measured and WBC were analysed for clock gene (CLOCK, BMAL1,
CRY1, CRY2, PER1 and PER2) expression. Clock gene expression levels were correlated to disease
activity scores (clinically active vs. remission), CRP levels (< 5 mg/l vs. >5 mg/l) and Fcal levels (< 250
µg/mg vs. >250 µg/mg) in CD and UC patents.
Results: In UC, BMAL (p< 0.008), CLOCK (p< 0.02), CRY1 (p< 0.002), CRY2 (p< 0.0009), PER1 (p<
0.003) and PER2 (p< 0.003) showed decreased expression when Fcal levels were > 250 µg/mg.
When compared with clinical status and CRP levels, only BMAL1 showed reduced expression (p<
0.003 and p< 0.001, respectively). In CD, clinical status correlated with clock gene expression:
CLOCK (p< 0.035), PER1 (p< 0.001) and CRY1
(p< 0.028) were reduced in active disease. CRP and Fcal did not correlate with clock gene expression.
Conclusions: Altered levels of certain clock genes were demonstrated in young CD and UC patients
in exacerbation vs. remission. In UC, Fcal levels inversely correlated with all major circadian genes
and partially with clinical status and CRP levels. In CD patients, clock gene expression inversely
correlated with clinical status.
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Objectives and Study: Endoscopic assessments of disease activity are important for the diagnosis
and evaluation of treatment responses in patients with Crohn's disease (CD). However, the
invasiveness of endoscopy limits the application of this technique in the routine examination. There is
increasing interest in noninvasive surrogate markers to predict endoscopic CD activity.
Methods: We retrospectively analyzed new-onset pediatric patients with CD from January 2013 to
December 2018 in Zhejiang University Affiliated Children's Hospital. And were scored according to the
Crohn´s Disease Endoscopic Index of Severity (CDEIS). Routine blood tests were determined
individually. Clinical activity was assessed based on the Pediatric Crohn's Disease Activity Index
(PCDAI).
Results: A total of 91 patients with CD underwent one or more ileocolonoscopies (n=146), the mean
CDEIS for all pediatric patients with CD was 7.0 (95% CI: 5.7-8.2), and the mean PCDAI was 20.9
(95% CI: 18.3-23.5). Pearson linear analysis of the CDEIS and PCDAI in pediatric patients with CD
showed a moderate correlation (r = 0.508, P < 0.001). There were weak correlations between the
PCDAI and CDEIS at first diagnosis (r = 0.408, P < 0.001) and after completing induction therapy (r =
0.286, P < 0.05). Routine blood tests also did not correlate well with The CDEIS.
Conclusion: This study identified weak correlations between the PCDAI and CDEIS in assessing
pediatric patients with CD severity both at first diagnosis and after induction therapy. A comprehensive
assessment of PCDAI, CDEIS and multiple laboratory factors should be undertaken at diagnosis and
during the follow-up of patients with CD.
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Background: Ulcerative colitis (UC) is an inflammatory bowel disease (IBD) whose pathophysiology is
poorly understood. It can be associated with extra-intestinal manifestations (6%-46%) and with
autoimmune diseases, such as arthritis, uveitis, erythema nodosum, primary sclerosing cholangitis,
and others. Within the spectrum of haematological disorders, UC is frequently associated with iron
deficiency anaemia, usually resulting mucosal blood loss. Conversely, Autoimmune Cytopenias (AIC),
and particularly Autoimmune Haemolytic Anaemia (AIHA), are rare complications, sporadically
described, the latter occurring in 0.2-0.7% of cases. The association between AIC and UC has been
poorly investigated, leaving many unanswered questions about the pathophysiology and the
management of patients with AIC and IBD.
Case report: A 14-year-old male with a fifteen-months history of UC, in clinical and endoscopic
remission, was admitted to our Unit with fever spikes and weakness lasting 5 days. In the last 12
months, he was taking Azathioprine (AZT) 2 mg/Kg. On admission the patient was pale with no other
symptoms. Blood tests showed anemia with hemolysis: Hemoglobin (Hb) 9.1 g/dl (3-days before was
12.3 g/dL), Red Blood Count (RBC) 2.800.000/mmc, Reticulocyte count 118.900/mmc, lactate
dehydrogenase (LDH) 1027 UI/l, haptoglobin 4.2 mg/dl, a positive polyspecific DAT. A complete
immune-hematologic work-up was performed. Monospecific DAT with anti-IgA, -IgG, -IgM, -C3c and C3d antisera, showed a strong positivity for anti-C3d antisera. The Donath-Landsteiner test was
negative. Tests performed at 4 °C, 20 °C and 37 °C, obtained by mixing patient serum with autologous
and homologous red blood cells, showed a class of IgM cold autoantibody. Notably, EBV DNA qPCR
performed at the time of admission, revealed more than 4 million/mL of copy. AZT was discontinued
and Methylprednisolone (MP) was started (2 mg/Kg/daily). Hb rapidly increased, while LDH and
haptoglobin still showed persistence of hemolysis. Nine days after starting the MP therapy, Hb level,
red blood cells and reticulocytes normalized; a colonoscopy confirmed a complete remission of UC.
Six weeks after the onset of AIHA, the immune hematologic assessment was in normal range. AZT
was resumed 2 months after the episode of AIHA and MP gradually steroid tapered. After 5 months of
AZT treatment, both UC and hemolytic anemia were still in remission.
Conclusions: This is the first case in literature of a cold agglutinin AIHA, as extraintestinal
manifestation, in a young boy with inactive UC. Usually, AIHA associated with IBD is characterized by
warm IgG autoantibody. Cold AIHA are usually associated with infections (Mycoplasma Pneumoniae
and Epstein-Barr virus), autoimmune disorders or hematologic malignancies. The rarity of a cold
agglutinin AIHA, makes the treatment decision extremely challenging. To date, there is no established
effective treatment in the small setting of IBD patients experiencing a cold agglutinin disease because
of the possible spontaneous evolution of cold AIHA as well as the small number of treated patients. A
major role of the gut mucosa has been suggested in the production of red blood cells auto-antibodies.
Though, being the timing of activation of the two diseases different, this theory remains still
controversial.
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Objectives and Study: Both mycobiome and bacteriome are important for PIBD development.
However, the fungal-bacterial correlation has never been examined, especially in paediatric Crohn's
disease (CD). The aim of this study was to dissect the correlation between mycobiome and
bacteriome in CD.
Methods: We include 30 healthy subjects and 16 CD patients in which 10 were in flare stage of CD
and 6 were in remission stage after treatment. Faecal samples were collected and extracted to be
used for 16S rRNA and ITS2 sequencing. Specific fungi and bacteria were selected from sequencing
analyse and treated on DC to evaluated the IL10 and IL6 expression.
Results: Both bacteria and fungal diversities of CD remission were significantly decreased (ANOVA
test, P=0.0001 and 0.05) while CD flare had no difference from HS. In fungal-bacterial correlation
network, CD flare was observed decrease relevance than HS and CD remission. Moreover, specific
fungal-bacteria Saccharomyces-Dorea was calculated to show negative association in CD remission
(Spearman correlation, P=0.038). The antagonistic effect of Saccharomyces and Dorea was confirmed
by stimulating the DC. Saccharomyces was proved to compete the proinflammatory role of Dorea by
decrease the RNA expression of IL6 (ANOVA test, P=0.01) with no obvious change in IL10.
Conclusion: CD possesses a specific inter-kingdom fungal-bacterial correlation pattern which might
be closely related to disease progression. And a distinct interaction effect of Saccharomyces and
Dorea was also observed. These findings provide an evidence that specific fungal-bacterial correlation
could use for the clinical management of CD.
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Objectives and Study: Gut microbiota dysbiosis and bile acid (BA) metabolism alteration is closely
associated with Crohn's disease (CD). Exclusive enteral nutrition (EEN) is widely used to treat
pediatric CD; however, the community structure and function of gut bacterial and fecal BA during EEN
treatment in Chinese children with CD remains obscure. This study aimed to investigate the dynamic
changes of the fecal microbial community and BA metabolism in pediatric CD patients during EEN
therapy.
Methods: We performed a metagenomic shotgun sequencing to determine the compositions of
microbial communities in a pediatric CD cohort undergoing EEN therapy to induce disease remission.
And we assessed their association with the fecal levels of primary and secondary BAs.
Results: We found characteristics of fecal BA composition in pediatric CD patients before EEN
treatment were represented by lower unconjugated BAs and secondary BAs, including 3epideoxycholic acid, deoxycholic acid, β-hyodeoxycholic acid, lithocholic acid, isolithocholic acid and
taurodeoxycholic acid. EEN treatment increased unconjugated secondary BAs and shifted its
composition as well as its functional capabilities in the pediatric CD patients toward a healthy status.
The variable importance in projection (VIP) score for BA showed that hyocholic acid (HCA) contributed
significantly to CD patients' clinical remission. However, whole-genome shotgun sequencing showed
no significant difference in bacterial alpha and beta diversity between individuals with CD before and
after EEN treatment.
Conclusion: Fecal BAs are linked to CD development and response to EEN therapy. The
characteristic of children with CD is correlated with low concentration of unconjugated BAs and
secondary BAs in the gut. EEN diminished the CD-associated BAs dysbiosis but was deficient in
increasing HCA.
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Objectives and Study: To describe thalidomide use in paediatric patients with severe/refractory IBD.
Methods: All the children with IBD treated with thalidomide between August 2008 and June 2019 in a
tertiary Paediatric Children Hospital were enclosed in the study. All the children were diagnosed with
Crohn's Disease (CD) or Ulcerative Colitis (UC) according to the revised Porto Criteria and previously
failed anti-TNF, steroid and immunosuppressive therapy. Clinical and endoscopic activities were
evaluated at the beginning of the therapy with thalidomide (T0), after 3 and 12 months (T3 and T12)
and at the end of the follow-up (60 months - T60), using validated scores (wPCDAI/PUCAI and SESCD/UCEIS for CD and UC, respectively). Patients started thalidomide at the daily dose of 50, 100, or
150 mg for children with body weight (kg) less than 30, between 30 and 60, and over 60 (kg),
respectively. Steroids, immunosuppressants and anti-TNF agents were stopped within 2 weeks after
the start of thalidomide. An electromyography (EMG) was performed every 3 months because of the
known risk of peripheral neuropathy. A strict Programme of Pregnancy Prevention was planned for
each patient.
Results: Twenty-one patients were identified, 10 with CD and 11 with UC. Median age (range) at
diagnosis was 9.9 years (1.5-16.2) and at T0 was 14.3 years (3.2-17.9). All CD patient presented
ileocolic localization, 4 of them had perianal disease. Five patients had non stricturing/non penetrating
disease behaviour, 3 only stricturing and 2 of them both stricturing and penetrating. Of UC patients,
10/11 had pancolitis and 9/11 presented at least one attack of severe disease. At T3, thalidomide
induced clinical remission in 6/10 CD children (wPCDAI< 12.5); moreover the wPCDAI score
[mean(sd)] was significantly lower at T3 than T0 [12.02(10.4) vs 35.35(20.71)]. In the UC patients,
treated with thalidomide, 7/11 reached remission at T3, 2 were considered responders (PUCAI
reduction > 20 points) and 2 non responders (PUCAI reduction < 20 points). There was a significant
reduction of mean endoscopic activity, either for CD patients and UC ones between T0 and T12-T60
month, with complete mucosal healing achieved in 5/9 CD patients and in 2/7 UC. A significant
reduction, compared to the pre-treatment period, was observed during the thalidomide treatment of the
rate of outpatient visits [0.65 (0.25) vs 0.32 (0.24); mean (ds)] and of days of hospital stay [1.4 (1.5) vs
0.2 (0.3)] (p < 0.05). During long term follow-up, 70% of CD children maintained clinical remission;
50% of UC were still relapse-free after 36 months and only mild relapses were seen in 5 UC patients
in the first year of therapy. Mild EMG abnormalities, without clinical signs, were observed in 14/21
patients between the 7th and the 38th month of treatment. In all cases a dose reduction was
performed. In 3 cases thalidomide was discontinued: 2 due to relapses and 1 for an acute neurologic
event (migraine, amnesia, hypostenia), which resolved spontaneously in a few days and recurred one
year after the suspension of the therapy.
Conclusion: Although small, this series confirms the potential efficacy and safety of thalidomide in
paediatric IBD-patients with severe and/or refractory disease.
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Objectives and Study: Helicobacter pylori is usually acquired in early childhood. The systematic use
of standard eradication therapy regimes has resulted in a rising prevalence of antibiotic-resistant
strains and a decreasing efficiency of H. pylori eradication therapy. The latest ESPGHAN guidelines
(2016) suggest only investigating H. pylori in paediatric patients who would benefit from treatments
and to base the eradication therapy on susceptibility testing.
Our local practice has been to test symptomatic children with H. pylori stool antigen and to treat with a
standard triple therapy as a first line. If a second attempt at eradication fails, children have
oesophagogastroduodenoscopy (OGD) on a dedicated gastroenterology/microbiology H. pylori culture
list. Subsequent antibiotic therapy is then based on antibiotic sensitivity.
Our primary objective was to study the benefit of H. pylori eradication therapy based on culture and
sensitivity in our population. Our secondary objective was to describe the sensitivities of the
enumerated H. pylori.
Methods: We retrospectively included all paediatric patients who had undergone OGD for H. pylori
culture in Royal Hospital for Children, Glasgow, between 2014 and 2020. We collected data from
patient electronic records. H. pylori colonisation was based on the presence/absence of the organism
on histopathology. Eradication was assessed by either H. pylori stool antigen or subsequent gastric
biopsy histopathology.
Results: In total, 20 patients were included with a median age of 10.1 [7.6-12.4] years. In keeping with
our local practice they had a median of 2 attempts at eradication therapy before being referred for H.
pylori culture. On these 20 patients, 15 patients (75%) had a confirmed colonisation by H. pylori on
histopathology. 14 of these patients (93%) had successful culture of H. pylori, 1 (7%) had a failed
culture.
On these 14 cultures, 1(7%) had initial growth but failed sensitivities. 3 H. pylori cultures (21% of
positive culture) were fully sensitive to amoxicillin, metronidazole and clarithromycin. 4 (28%) were
resistant to a single agent (50% to metronidazole and 50% to clarithromycin). 5 (35%) were resistant
to both clarithromycin and another agent (80% to metronidazole and 20% to amoxicillin) and 1 (7%)
was fully resistant to these 3 antibiotics.
After sensitivity-based eradication therapy, 7 patients (50% of positive cultures) had ongoing H. pylori
colonisation (3 confirmed on repeated OGD, 4 confirmed on a positive stool antigen), 4 (28%) had
confirmed eradication (3 confirmed on repeat OGD and 1 on negative stool antigen), and 2 results are
still awaited. Out of the 7 patients who failed eradication, 6 (85%) patients had resistant organisms and
the remaining patient had poor treatment compliance.
Conclusion: Our dedicated H. pylori list has excellent culture recovery (93%), but its set-up can be
challenging.
Our approach to restricting culture to two therapy failures may explain our high rates of targeted
antibiotic failure (50%), but these patients may also be biased towards therapeutic non-compliance.
Having a better knowledge of the positivity rate of stool antigens in our paediatric population and
eradication rate after first-line therapy would be helpful to consciously consider our results.
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Objectives and Study: Helicobacter pylori infection is the leading cause of paediatric peptic ulcer
disease and chronic gastritis. Furthermore, it is defined as a type I carcinogen by WHO. Chronic H.
pylori infection may initiate a cascade of progressive inflammation leading to gastric atrophy, intestinal
metaplasia (IM), and ultimately result in gastric cancer. Recently, there is growing evidence that
another lineage of metaplasia, spasmolytic peptide-expressing metaplasia (SPEM), is an alternative
precursor to gastric cancer. Up to now, there has been scarce reports in gastric precancerous lesions
among paediatric patients in children with H. pylori infection. This study aims to evaluate the
histopathological pattern of H. pylori gastritis in children and the extent of the precancerous lesions
including IM and SPEM.
Methods: This study enrolled patients aged 0-18 years with H. pylori infection in National Cheng Kung
University Hospital from 1998 to 2019. The diagnosis of H. pylori infection was confirmed by either a
positive culture or both histology and rapid urea test showed positive results. During
esophagogastroduodenoscopy examination, two biopsy fragments were collected from the gastric
antrum for the rapid urease test and culture, respectively. Four biopsy samples of the gastric mucosa
were further collected, two from gastric corpus (lesser and greater curvature) and two from gastric
antrum (lesser and greater curvature). Biopsies were evaluated for the presence and degree of
chronic inflammation, the activity and severity of gastritis, H. pylori density, glandular atrophy, and IM
according to the modified Updated Sydney System. Besides, the trefoil factor 2 (TFF2)
immunohistochemistry was executed to assess SPEM in the gastric tissues collected for each case
using rabbit anti-human TFF2 antibody.
Results: A total of 92 children with H. pylori infection and adequate gastric mucosa biopsies were
enrolled. Their mean age was 13.0 ± 3.2 years (ranged from 2 to 18 years) with a male-to-female ratio
of 1.4. The esophagogastroduodenoscopy findings were 39 (42.4%) with duodenal ulcers, 11 (12.0%)
gastric ulcers, 41 (44.6%) gastritis, and 1 (1.1%) negative finding. Mild to moderate IM was identified
in 4 patients (4.3%). The SPEM was found in 8 patients (8.7%) with a significantly higher incidence
among female patients (15.8% vs. 8.7%, p=0.031). Gastric atrophy presented in 28 patients (30.4%)
and high-grade atrophy was more common in female patients (3.2% vs. 1.9%, p=0.031).
% (no.)

Total (92)

Male (54)

Female (38)

P-value

Age [year (mean ± SD)]

13.3 ± 3.2

13.0± 3.2

13.8± 3.2

0.294

DU

42.4% (39)

55.6% (30)

23.7% (9)

0.003

GU

12.0% (11)

13.0% (7)

10.5% (4)

1.0

Gastritis

44.6% (41)

31.5% (17)

63.2% (24)

0.003

Atrophy

30.4% (28)

25.9% (14)

36.8% (14)

0.263

Endoscopic
finding

Histological
finding

OLGA stage

IM

4.3% (4)

3.7% (2)

5.3% (2)

0.718

SPEM

8.7% (8)

3.7%(2)

15.8%(6)

0.031

I/II

33.7% (31)

24.1% (13)

13.2% (5)

0.194

III/IV

6.5% (6)

1.9% (1)

13.2% (5)

0.031
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[Demographic data and histological finding]

Conclusion: The prevalence of gastric precancerous lesions in children with H. pylori infection were
30.4% for gastric atrophy, 4.3% for IM and 8.7% for SPEM, respectively. SPEM and high-grade
atrophy were shown to be more common in female patients.
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Objectives and Study: The recommended standard triple therapy for Helicobacter pylori (H. pylori)
containing one proton pump inhibitor (PPI) + amoxicilin/metronidazole + clarithromycin still remains the
most widely used eradication regimen. Since the efficacy of triple therapy decreased with increasing
antibiotic resistance, H. pylori eradication rate has continued to decline over the years. Thus, new
treatment regimens have been emerged to reach high eradication rates. In the present study, we
aimed to evaluate the efficacy of Saccaromyches boulardii (S. boulardii) in addition to standard triple
therapy on eradication of H. pylori.
Methods: The study included 363 patients attended to Pediatric Gastroenterology Department at
Mersin University Hospital between January 2006-January 2017 and aged between 2-18 years who
diagnosed with H. pylori infection by histologically and rapid urease test and/or urea breath test (UBT)
and/or H. pylori stool antigen test (HpSA). Demographic findings, clinical presentation, laboratory and
histopathological results were collected from patients' charts and prospectively analysed. Group I
consists of 202 patients who were treated between January 2006- December 2012 with only triple
therapy while group II consists of 161 patients who received S. boulardii in addition to standard
therapy between 2012-2017. Patients were re-evaluted 4 weeks after the end of treatment and
treatment efficacy was assessed by HpSA and/or UBT.
Results: In 363 patients, 208 of them were female (57.3%) while 155 of them were male (42.7%). The
mean age at the diagnosis was 11.45±3.37 (range from 3 to 18) years. The most common presenting
symptoms were abdominal pain (78.2%), upper gastrointestinal bleeding (8%) and vomiting (3.9%).
Others were anemia (3.3%), epigastric pain (1.7%) and failure to thrive (1.7%) respectively. All
patients undergone to upper gastrointestinal endoscopy and H. pylori was confirmed histologically.
The most common endoscopic findings were gastritis in 264 patients (72.7%), peptic ulcer in 64
patients (17.6%) and duodenitis in 44 patients (12.1%). In the present study, the overall eradication
rate was 60.8%. However, 109 (53.3%) out of 202 patients were eradicated in group I while 112 out of
161 patients (69.5%) were eradicated in group II. The eradication rates were higher in group II when
compared to group I and the difference was statistically significant (p=0.014).
Conclusion: As far as we know our study includes one of the largest series of paediatric patients in
the literature. The current study showed that S. boulardii has a remarkable positive effect on reducing
the colonization of H. pylori despite the poor eradication rates due to high antibiotic resistance thus S.
boulardii can be used additionally to standard triple therapy.
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Introduction: Helicobacter pylori (H. pylori) was proved to bind the gastric epithelial cells activating
the host innate immune system via toll-like receptors (TLRs). TLR9 is involved in the recognition of
bacterial DNA.
The aim of this study was to assess the relationship between TLR9 rs352140 and H. pylori-induced
chronic gastritis in children, assessing also the socio-demographic characteristics and laboratory
parameters.
Material and methods: We performed a prospective study on 155 children admitted in a tertiary
hospital from Romania, between March 2016 and July 2018. The children were divided into 2 groups
according the histopathological exam: group 1- 48 children with H. Pylori-induced chronic gastritis and
group 2 - control group, 107 children without any pathological changes.

Results: We found a similar mean age among the children included in the 2 groups with a female
predominance independently of the group. Nevertheless, H. pylori-induced gastritis was more frequent
among children originating from the rural area. We found a positive serological test for H. pylori
(Immunoglobulin A) in 62.5% of the children included in the study group as compared to 2.8% in the
control group. Moreover, 64.5% of the children with H. pylori-induced chronic gastritis presented a
positive rapid urease test as compared to 15.01% in the control group. The CT allele of TLR9
rs352140 was the most frequent in both groups. In terms of laboratory parameters, we found
significantly higher leukocyte and neutrophil counts among children with H. pylori-induced chronic
gastritis (p=0.011/p=0.028), while the value of alanine transferase was significantly higher among
control group (p=0.044). We found a positive correlation between the TT allele of the TLR9 rs352140
polymorphism and both leukocytes and neutrophil counts (p=0.022/p=0.029).
Conclusions: The serological and rapid urease tests might be useful diagnostic tools for H. pylori
chronic gastritis in children. Leukocyte and neutrophil count are important markers for detecting the
systemic inflammatory status associated to H. pylori chronic gastritis in pediatric patients, and the
carriers of TT allele of the TLR9 rs352140 could associate a more severe inflammation with potential
life-threatening long-term complications.
This work was partially supported by the University of Medicine, Science and Technology 'George
Emil Palade' of Târgu Mureș Research Grant number 293/6/14.01.2020: 'Evaluarea TLR2, TLR9 și
NLRP3 în cazul gastritei determinate de infecția cu Helicobacter pylori la copii'
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Objectives and Study: Evaluation of antimicrobial resistance and first-line treatment in children with
H. pylori gastritis.
Methods: Case series with all patients diagnosed H.pylori positive gastritis at Children's Hospital 2
from April 2017 to April 2018.
Results: 126 cases with H. pylori gastritis in Gastro-Enterology Department, Children's Hospital 2
were enrolled in this study. The girl to boy ratio was 1,17:1. The mean age was 7,3 years, of note
86,5% of patients were from five to ten. Pain abdomen was the most common symptom (97,5%). The
result of upper endoscopy found that lesion of nodular inflammation stayed the highest rate (95,3%),
less common were lesion of hyperemic inflammation (39,7%). Lesions located in antrum were the
most common (96,8%), followed by lesions in the body of stomach (59,5%). The histopathological
results showed that there were 100% biopsie samples with lymphocytic infiltration, 81,5% with
neutrophilic infiltration and 36,5% with lymphoid follicles. 42,1% of patients infected with H.pylori CagA
positive strain. 100% of cases infected with H.pylori carried VacA genotype, of which the rates of
s1m1, s1m2 and s2m2 were 60,3%, 38,1% and 1,6% respectively. Clarithromycin resistance occupied
the highest rate (95,3%), followed by amoxicillin resistance (50,5%); 43,9% levofloxacin resistance;
25,2% metronidazole resistance; resistance of tetracycline had the lowest rate (1,9%). The overall
eradication rates of first-line antibiotic regimens were 62,7%, of which the eradication success rates
within treatment based on antibiogram and without antibiogram were 60,8% and 73,7%, respectively.
The rate of symptomatic patients after treatment remarkably decreased lower than before treatment.
Nausea, vomiting significantly declined from 48,4% to 4,8% (p=0,03). Belching, heartburn falled from
47,6% to 6,3%, with statistical significance (p< 0,001). Epigastric pain dropped from 97,5% to 31,7%
and flatulence - dyspepsia from 24,6% to 0,8%. In group of treatment based on antibiogram, the
eradication success rate in children with bismuth was statistical significantly higher than those without
bismuth (PPI-AchMB 75% vs PPI-AchM 55%, PPI-AcMB 86% vs PPI-AcM 48%) (p=0,04). In group
with bismuth, patients treated with high-dose amoxicillin had a higher eradication rate as compared
with standard-dose amoxicillin, with statistical significance (p=0,04). In the group amoxicillin
resistance, using high-dose amoxicillin had 38,5% of eradication failure rate. The eradication failure
rate in patients infected with H.pylori CagA positive strains was significantly higher than those with
H.pylori CagA negative (53,3% vs 46,7%; p=0,04). The eradication failure rate in children with
treatment without bismuth was significantly higher in comparison to those treated with bismuth (86,7%
vs 13,3%; p=0,003).
Conclusion: The resistance rates to clarithromycin and amoxicillin stayed high (95,3% and 50,5%,
respectively). The overall eradication rate of first-line antibiotic regimen was low (62,7%). The
eradication success rate in patients with bismuth was significantly higher than those without bismuth.
In the group using the combination of bismuth therapy, there was a statistical significance of the
eradication success rate in children with high-dose amoxicillin which was higher than standard-dose
amoxicillin
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Objectives and Study: Helicobacter pylori (H. pylori) infection remains a major cause of
gastroduodenal diseases into the human population, especially in high prevalent countries. In
Vietnam, available data about H. pylori infection in symptomatic paediatric patients indicate a high
variability of the prevalence (14.7% to 82.7%) maybe due also to different diagnostic criteria or
different performance of referral tests used by healthcare settings. Diagnosis of H. pylori infection in
children should be based on gastric biopsy-based methods according to the latest
ESPGHAN/NASPGHAN guidelines published in 2016. Our aim was to evaluate the prevalence of H.
pylori infection in paediatric patients referred for upper digestive endoscopy to provide an update on
the current status of this burden from a tertiary children hospital.
Methods: This study was conducted at City Children's Hospital in Ho Chi Minh City from October
2019 to October 2020. Consecutive children referred for upper gastrointestinal endoscopy were
included. All patients were asked to stop proton pump inhibitors at least 2 weeks and antibiotics 4
weeks prior to endoscopy. Endoscopic findings and histological features were defined using the
updated Sydney classification system. The diagnosis of H. pylori infection was based on either positive
culture or the combination of histological examination and of at least one other positive biopsy-based
test (rapid urease test or polymerase chain reaction (PCR) assay of urease gene-ureA). The study
was approved by the Ethics Committee and written informed consent obtained from both parents or
legal guardians.
Results: Ninety patients aged 2-16 years were recruited. Mean age was 10.0 years ± 2.9 years and
47 (52%) were boys. The prevalence of H. pylori detection by positive culture, histology, PCR ureA or
rapid urease test were 48%, 81%, 87% and 91% respectively. Using ESPGHAN/NASPGHAN criteria,
the proportion of infection was 72%. Of these H. pylori-positive patients, 5/65 (8%) were between 2-6
years, 41/65 (63%) between 6-12 years and 19/65 (29%) between 12-16 years. No association was
found with age and gender. A nodular and inflammatory aspect of the gastro-duodenal mucosa with or
without erosions was found in 89/90 (99%) patients, mainly in the antrum. Among these patients, H.
pylori infection was more frequent in patients with nodular mucosa (81%) and with peptic erosion
(81%) compared with other inflammatory endoscopic aspects (57%). In addition, peptic ulcers were
detected in 17 (19%) children, 16 (94%) of whom had duodenal ulcers and concurrent gastritis. In
general, H. pylori infection was higher in patients with peptic ulcers (82%) than with non-ulcer diseases
(70%).
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Conclusion: Prevalence of H. pylori is high (72%) in Vietnamese children undergoing endoscopy for
gastrointestinal symptoms assessment as well as duodenal ulcer disease. Except for culture,
ESPGHAN/NASPGHAN criteria show a lower proportion of H. pylori infection than any single biopsy
diagnostic method. Further studies are needed to understand the discrepancies between the
diagnostic criteria.
Footnote:*ESPGHAN: European Society for Paediatric Gastroenterology Hepatology and Nutrition
NASPGHAN: North American Society for Paediatric Gastroenterology, Hepatology and Nutrition
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Objectives and Study: An association between Helicobacter pylori (HP) infection and iron deficiency
has been reported in children. There is no consensus regarding the benefit of HP eradication in such
children. Our aim was to assess association between successful HP eradication and resolution of
unexplained iron deficiency.
Methods: The medical records of children diagnosed with HP infection (based on histopathology),
without significant upper gastrointestinal source of blood loss, at Emek Medical Centre, from 2005 to
2020, were retrospectively reviewed for presence of iron deficiency anemia (IDA) or non-anemic iron
deficiency (NAID). Among those with IDA/NAID a, hemoglobin and ferritin levels were compared prior
and 6-9 months post successful HP eradication. Patients with overt bleeding or subsequent iron
supplement therapy post HP diagnosis were excluded. Predictors of resolution of iron deficiency
following HP eradication without iron supplements therapy were assessed.
Results: Among 60 included children who fulfilled the inclusion criteria (median age 14.8, IQR12.3-16;
62% males), Twenty percent were symptomatic (Headache, dizziness or weakness) and 40% received
iron supplement therapy prior to HP diagnosis. Eight patients did not have any GI symptoms and were
evaluate for HP solely on the basis of IDA/NAID. Prior to HP eradication, 21 patients (35%) had IDA
while the remainder 65% had NAID. Following successful eradication 60% of all 60 patients
normalized their iron status. Prior to HP eradication, mean Hgb and ferritin levels were 12.3 g/dl and
6.3 µg/l, respectively compared to 13 g/dl and 15.1 µg/l post HP eradication (P< 0.001). In Multivariate
logistic regression older age was the only factor associated with resolution of anemia following HP
eradication: (OR 1.65, 95% CI 1.16-2.35, P = 0.005).
Conclusion: Successful HP eradication could be helpful in improving iron status among children with
NAID/IDA. Older age and NAID are positive predicting factors
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Helicobacter Pylori infection and antimicrobial resistance. New perspectives of approach and
detection
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Jesús Balboa Vega1, Yolanda Castillo Reguera1
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Objectives: Helicobacter Pylori (HP) infection in pediatrics is a frequent reason for consultation, being
sometimes difficult to treat due to current resistance. It is a labile microorganism, with a complex
culture that must be done immediately for the technique to be sensitive. Currently, molecular methods
have been developed that allow the detection of DNA and the identification of mutations for the
creation of resistance to different antibiotics used. The objective of this work was to compare in our
biopsies the conventional culture and the molecular method as the most effective technique to detect
H.P and know the sensitivity profile.
Material and methods: 56 gastric biopsies obtained from patients between 5 and 14 years old from
March to December 2019 were analyzed. The samples were processed in parallel for the culture of H.
pylori in Pylori agar medium (Biomeriuex®), with incubation for 10 days in a microaerophilic
atmosphere at 37ºC and using the commercial molecular method of CPR GenoType HelicoDR (Hain
Lifescience®). The sensitivity study of the isolates obtained in the positive cultures was carried out by
diffusion with gradient strips (Biomerieux®) in Mueller-Hinton medium supplemented with blood
(Oxoid®) for 24 hours at 37ºC. The clinical category was established following the recommendations
of EUCAST v 9.0. The percentage of agreement between both methods was calculated using IBM®
SPSS® Statistic version 26.
Results: In 62.5% (35/56) of the samples, H.P. DNA was detected by molecular identification,
obtaining a positive culture in 16/56 (28.5%). The percentage of general agreement between both
methods was 62.5%. Clarithromycin resistance was detected both by culture and by CPR in 4 samples
(7%), being possible in 11 samples (19%) with negative culture, to detect mutations to clarithromycin.
The only resistance to quinolones was found by molecular techniques without obtaining growth in
culture. Resistance to metronidazole was detected with a positive culture (2/16) due to the lack of
CPR.
Conclusions: In the sample, 21/56 (37%) of the H. pylori isolates showed a profile of complete
sensitivity to the antimicrobials studied. Resistance to clarithromycin was more frequent (26%),
followed by metronidazole (5.4%) and fluoroquinolones (1.7%). In our study, and despite being limited
by a small sample size, molecular methods were more sensitive to detect the presence of HP and
antimicrobial resistance than the traditional culture, so it would be interesting to expand our sample to
be able to extrapolate data and demonstrate its usefulness and implications when optimizing the
therapeutic approach to this pathology.

Contact e-mail address: dra.car.rivero@gmail.com

Volume 72, Supplement 1, May 2021

761

GASTROENTEROLOGY - Peptic disease and helicobacter pylori
G-eP-421
Efficacy of the eradicator treatment of Helicobacter pylori under antibiogram. Is it applicable?
Oscar Segarra1, Marina Alvarez1, Lidia Goterris2, Vanessa Cabello1, Susana Redecillas1, Marta
Garrido Pontnou3, Virginia Rodriguez Garrido2, Sandra Mayola1
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Objectives and Study: The current ESPGHAN/NASPGHAN guidelines for the management of
Helicobacter pylori (Hp), published in 2017, incorporated some changes and new recommendations
with respect to the previous ones (2011). Given the progressive decline in eradication rates, one of the
most important aspects were trying to achieve eradication rates> 90% through knowing the antibiotic
resistance patterns and applying individualized therapies. The aim of the study was to assess the
applicability and efficacy of the Hp eradication treatment in our center, based on its antibiogram.
Methods: Prospective study of patients undergoing upper gastrointestinal endoscopy for symptoms
suggestive of Hp (January 2018 - January 2020). The diagnosis was based on the
ESPGHAN/NASPGHAN recommendations: number and location of biopsies, AP study (HE staining
and histochemistry with Diff-Quick), microbiological study (Helicobacter BD agar and Schaedler
medium, antimicrobial sensitivity by gradient diffusion technique on agar Mueller Hinton), treatment
under antibiogram and post-radical control with indirect test (13C-urea or monoclonal in feces).
Demographic and clinical data, previous antibiotic treatments received degree of correlation between
positivity by PA and culture, % antibiotic resistance, and % eradication rate were analyzed.
Results: 35 endoscopic procedures were performed with this indication and 17 cases were positive
for Hp both histologically and microbiologically. The histological/microbiological correlation reached
94.3% of the cases (kappa 0.886): 1 case had positive staining and negative culture, and 1 case had
negative staining and positive culture. The antibiogram was achieved in 16/17 cultured cases (94.1%);
only 1 case had a non-viable strain. Resistance to amoxicillin in 5/16 (31.2%), to clarithromycin in 6/16
(37.5%) and to metronidazole in 8/16 (50%). Resistance to 1 antibiotic in 5/16 (31.2%), to 2 antibiotics
in 4/16 (25%) and to 3 antibiotics in 2/16 (12.5%). Only 9 of the cases were treated: 8/9 cases with
guidelines adjusted to antibiogram: B-OCA, OCL, OMA, prob-B-OLR, prob-OCA, B-ECA, B-OMA, BOLA and 1/9 with Pylera®, due to non-viable strain. All treated cases had a clinical improvement
(100%). Post-radical control was done by indirect technique in 7/9 cases (2 with 13C-urea and 5 with
monoclonal stool); in 2/9 cases it has not yet been done. The case empirically treated with Pylera®
had a positive post-radical control. The provisional eradication rate (under antibiogram) until now is
83.3% (5/6) pending the 2 cases in which it is still pending confirmation.
Conclusion: Given the current rate of antibiotic resistance, in those centers where it is possible to
ensure a reasonable % positivity in the culture of Hp and its subsequent study of antibiotic sensitivity,
the treatment of Hp based on its antibiogram could be a promising approach.
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Effect of Helicobacter pylori paediatric infection in macrominerals and trace elements - a
systematic review and meta-analysis
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Objectives and Study: Helicobacter pylori (Hp) infection is highly prevalent worldwide. Hp is an
aetiologic factor for gastric and extra gastrointestinal disorders in children and adults, including iron
deficiency. Micronutrient deficiency is of public health concern due to its impact on children's health
outcomes. This study aimed to determine the effect of Hp infection on zinc, copper, calcium,
magnesium, phosphorus, and iodine status in the paediatric population, which was not systematically
investigated so far.
Methods: A literature search was performed on Embase, PubMed MEDLINE and Web of Science,
including all studies in English, Spanish and Portuguese languages from inception to September 2020.
Additionally, a manual search of reference lists of included studies was conducted. Primary studies
describing at least one micronutrient status in Hp positive and Hp negative or control children were
included. Studies with serologic Hp diagnosis or including participants with other gastrointestinal
disorders were excluded. PRISMA recommendations were applied. Pooled mean differences (MD)
and 95% confidence intervals (CI) were estimated using a random-effects model.
Results: The literature search yielded 1011 citations. Six cross-sectional studies were included in the
systematic review and in the meta-analysis. No publications regarding phosphorus and iodine status
were identified. Meta-analysis for magnesium status was not performed due to insufficient data. Five
studies presented a low risk of bias. Included studies in meta-analyses comprised an overall age
range of 4-18 years, with Hp positivity ranging between 29.5% and 72.3%. A more detailed description
is available in Table 1. Meta-analytic data demonstrated a lack of evidence of an association between
Hp positive and Hp negative children regarding serum zinc (MD -1.36, 95% CI -10.68 to 7.96), copper
(MD -0.83, 95% CI -10.21 to 8.55), and calcium (MD 0.09, 95% CI -0.03 to 0.22) status. A similar
result was obtained regarding this association in serum zinc status between Hp positive and control
children (MD 326.22, 95% CI -340.04 to 992.47). Moderate to high heterogeneity (I2 ranging from 50%
to 99%) was identified in three meta-analyses. No heterogeneity (I2=0%) was detected in calcium
status meta-analysis.
Conclusion: Meta-analyses demonstrated a lack of evidence of an effect of Hp infection on serum
zinc, copper, and calcium status. The calcium status meta-analysis presents the most reliable result
due to the absence of heterogeneity. The reduced available data exclusively from cross-sectional
studies restricts further conclusions. Additional studies assessing an association between Hp infection
and magnesium, phosphorus and iodine status are warranted. We also recommend this association to
be further evaluated in larger and well-controlled studies to assess a possible causal effect of Hp
infection on micronutrient status.
Protocol registered on PROSPERO: identification CRD42020205132.

Micronutrient assessed in metaanalysis
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Target population

Number of studies

763

Zinc
(Hp positive and Hp negative)

477 patients
Overall age range of 4-18 years
29.5% were Hp positive

3

Zinc
(Hp positive and control)

90 patients
57.7% were Hp positive

2

Copper
(Hp positive and Hp negative)

626 patients
Overall age range of 4-16 years
42.5% were Hp positive

2

Calcium
(Hp positive and Hp negative)

292 patients
Overall age range of 4-18 years
72.3% were Hp positive

2

[Table 1. Detailed description of target population and number of studies for each micronutrient
assessed in meta-analysis]
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The role of NR1H4 gene variability in the development and course of non-alcoholic fatty liver
disease in children
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Objectives and Study: To investigate the association of SNP rs11110390 NR1H4 gene with the
probability of development, cytokine profile, and bile composition in non-alcoholic fatty liver disease
(NAFLD) children.
Methods: The study included 76 children aged 9-17 years. According to the transient elastography
data with controlled attenuation parameter (CAP) measurement, children were divided into 2 groups: 1
group (main) consisted of 40 patients with NAFLD, 2 group (control) consisted of 36 patients without
hepatic steatosis. We genotyped children for SNP rs11110390 within NR1H4 gene. According to
molecular genetic testing children with NAFLD were divided into 3 subgroups - children with CCgenotype, children with CT-genotype, children with TT-genotype SNP rs11110390 NR1H4 gene.
Quantitative determination of the serum concentration of IL-6, IL-10, TNF-α was performed using
enzyme-linked immunosorbent assay. Taurocholic (TCA), taurodeoxycholic (TDCA), glycocholic
(GCA), and glycodeoxycholic (GDCA) bile acids content in hepatic and gallbladder's bile was
evaluated by thin-layer chromatography. All patients and their parents had given their agreement to
participation in the study.
Results: The frequency of detection of the TT-genotype SNP rs11110390 NR1H4 gene in children
with NAFLD was 17.5% versus 2.8% in the control group (p˂0.05). In children with TT-genotype SNP
rs11110390 NR1H4 gene the average values of liver parenchyma stiffness (p = 0.05) and CAP (p =
0.1) were higher than in patients with CC- and CT-genotypes. Patients with the TT genotype SNP
rs11110390 NR1H4 gene differed from patients with the CC-genotype with lower levels of IL-10 (p =
0.05) and a shift in the cytokine balance towards pro-inflammatory state (increase in TNF-α / IL-10, p =
0.05). An increase in the concentration of taurine-conjugated bile acid fractions in the liver and
gallbladder's bile in children with the TT-genotype SNP rs11110390 NR1H4 gene was observed
(p˂0.05).
Conclusion: SNP rs11110390 NR1H4 gene is associated with an increased likelihood of developing
NAFLD in children. Children with TT-genotype SNP rs11110390 NR1H4 gene differed with an
increase in the liver steatosis and liver stiffness degree in combination with increased taurineconjugated bile acids fractions in the hepatic and gallbladder's bile, shift in cytokine balance due to a
decrease in serum IL-10 content.
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Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) is the most prevalent pediatric liver
disease and typically occurs in the context of obesity. Serum aminotransferase elevation in obese
subjects, however, is not confirmatory of NAFLD and may in fact be suggestive of another liver
disease. A prior study has shown that the second most common diagnosis in those referred for
suspected NAFLD is autoimmune hepatitis (AIH). The most recent NASPGHAN practice guidelines
recommend excluding other chronic liver diseases in patients with suspected NAFLD. The objective of
this study was to investigate the rates of detection of other chronic liver diseases in overweight/obese
children undergoing a work up for suspected NAFLD.
Methods: Multicenter, retrospective study of patients ≤18 years with a body mass index (BMI) at or
above the 85th percentile for age and elevated alanine aminotransferase (ALT) or aspartate
aminotransferase (AST), referred for presumed NAFLD at Cincinnati Children's Hospital Medical
Center from 2009-2017 or the hepatology clinics at Yale-New Haven Children´s Hospital from 20122017. Patients with concurrent liver diseases known at the time of the initial clinic visit, reported
alcohol consumption and ALT > 500 U/L were excluded. Clinical data were collected at the first clinic
and laboratory data were obtained within 6 months of first clinic visit (whichever was closest). Testing
was performed to exclude the following conditions: AIH, Wilson's disease, viral hepatitis B and C,
thyroid dysfunction, celiac disease, alpha-1 antitrypsin (A1AT) deficiency, and hemochromatosis.
Descriptive statistics were used.
Results: A total of 900 overweight and obese children were referred for suspected NAFLD during the
study periods. Their median age was 13 years (interquartile range (IQR): 10-16); 63% of the patients
were male and 26% were Hispanic. The majority had severe obesity (n=666; 76%) with a median BMI
z-score 2.45 (IQR: 2.2-2.7). The median ALT and AST were 64 U/L (IQR: 42-95) and 37 U/L (IQR: 27,
55), respectively. The results of the exclusionary testing are shown in Figure 1. A total of 358 children
(40%) had biopsy-confirmed NAFLD, of those 46% had definite non-alcoholic steatohepatitis (NASH).
Positive autoantibodies were observed in 13% of patients, but none met criteria for AIH. No patient
was diagnosed with viral hepatitis (B or C) or Wilson´s disease. Further, 11 (1%) patients had thyroid
dysfunction requiring treatment, 3 (0.3%) had celiac disease, 3 (0.3%) had A1AT deficiency, and of the
three (0.3%) with elevated ferritin levels, 1 (0.1%) had hemophagocytic lymphohistiocytosis, 1 (0.1%)
had Hodgkin's lymphoma, and 1 had NASH.
Conclusion: The vast majority of overweight and obese children with suspected NAFLD test negative
for other liver diseases. In contrast to prior reports, no patient was diagnosed with AIH. Costeffectiveness studies are needed to determine the optimal approach to testing for secondary causes of
liver disease in this population. vast majority of overweight and obese children with suspected NAFLD
test negative for other liver diseases. In contrast to prior reports, no patient was diagnosed with AIH.
Cost-effectiveness studies are needed to determine the optimal approach to testing for secondary
causes of liver disease in this population.
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[The results of the exclusionary testing performed for patients referred for suspected NAFLD]
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Equal rate of biochemical but not of immunological remission in children with autoimmune
liver disease treated with either tacrolimus based regimen or azathioprine and prednisolone preliminary data from the Nordic Paediatric AILD Study Group
Marianne Hørby Jørgensen1, Runar Almaas2, Gandom Kharrazi3, Embjørg J Wollen2, Bente Utoft
Andreassen1, Thomas Casswall3, Björn Fischler3
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Objectives and study: Autoimmune liver disease (AILD) in children differs from adults by having a
more aggressive course, often overlap between autoimmune hepatitis (AIH) and autoimmune
sclerosing cholangitis (ASC), different autoantibody pattern and a higher frequency of other
autoimmune diseases. Despite the differences, adult data are often extrapolated to children, due to
lack of paediatric data. In the Nordic countries, different approaches of treatment are used; one center
has during the last decade used tacrolimus without or with low doses of prednisolone (T±P) as first line
of treatment, the other centers start with conventional therapy; azathioprine and/or prednisolone and
azathioprine (A+P). The aim of this retrospective study was to compare the outcome after 1 year of
treatment between these two different regimes with regard to rate of biochemical and immunological
remission.
Methods: Patients aged 0-18 years with AILD diagnosis 2005-2018 in 3 Nordic (Denmark, Norway &
Sweden) tertiary centers were identified. Data at presentation and outcome after 12 months were
collected retrospectively. Children were classified to 3 types of AILD: 1) AIH type 1 was defined by
SMA, ANA or ANCA antibodies with absence of AIH type 2 antibodies, 2) AIH type 2 was defined by
LKM, LC1 or SLA positivity. If no autoantibodies were detected, they were considered as type 1, 3)
ASC was defined as AIH and signs of sclerosing cholangitis on MRCP. Patients were grouped
according to initial treatment (T±P or A+P). Biochemical remission 1 year after presentation was
defined as ALT and AST< 45 U/L, immunological remission was defined by immunoglobulin G (IgG) <
14.5 g/L.
Results: A total of 80 children were included (age 11.2 ±4.5 years). All children were alive with their
own liver one year after treatment start. 18 combinations of autoantibodies were seen. 53 children had
AIH type 1, 14 had AIH type 2 and 13 had ASC (table). Females were dominant in AIH type 1 and 2
(p=0.03), but not in ASC. Initial biopsy fibrosis staining was available in 62 children from 2 centers,
30% had fibrosis stage 3-4. Children in the T+/- P treatment group had higher fibrosis score than the
A+P group (p=0.003). More patients with AIH type 2 fulfilled the paediatric acute liver failure criteria
(PALF, p=0.03), with no differences between treatment groups. One year after treatment start, no
difference was seen in biochemical remission rate, neither according to treatment group, nor to
disease group. Immunological remission did not differ between diagnostic groups, however, it was
significantly more common in the A+P than in the T±P group. The latter had significantly higher IgG at
one year (13.6 vs 21.3g/L p= 0.005) at one year. Interestingly, this pattern was not seen in AIH type 2
group.
Conclusions: Female predominance is found in AIH type 1 and 2 and PALF is more likely in type 2.
At presentation 30% of children have significant amounts of fibrosis. First line treatment with T±P has
comparable biochemical response at 1 year, but lower rate of immunological response than
conventional treatment. Whether this reflect a higher grade of fibrosis at presentation in the T±P group
or difference in treatment effect between the two regimens reains to be investigated.

AIH type 1 n=53
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AIH type 2 n=14

Overlap (AIH+ASC) n=13

768

LKM:11, 8 with one or more
additional antibody LC1:2
SLA:3 (2 +LKM)

SMA:2 SMA+ANCA or
SMA+ANA:9 No antibodies:1
LC1+ANA:1

Females n(%) 34 (63%)

13 (93%)

6 (46%)

Age, years
Mean (SD)

10.2 (6.3)

13.0 (2.8)

Fibrosis stage
3-4 at
17 (42%)
presentation
n(%)

3 (25%)

4 (40%)

INR>2 at
presentation
n(%)

3 (21%)

1 (7%)

Antibodies

Initial
treatment

SMA:15 SMA+ANA or
ANCA:28 ANA or ANCA or
Both:6 No antibodies:4

11.1 (4.1)

1 (1%)
T(+/-P)

A+P

T(+/-P)

A+P

T(+/-P)

A+P

Total n(%)

18 (34%)

35 (66%)

7 (50%)

7 (50%)

4 (31%

9 (69%)

Biochemical
remission 1
year n (%)

14 (77%)

31 (89%)

5 (71%)

6 (85%)

2 (50%)

7 (78%)

28 (80%)

7 (100%)

5 (71%)

0 (0%)

7 (78%)

Immunological
9 (50%)
remission 1
year n (%)

[Characteristic according to diagnostic subgroup and treatment]
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Use of transient elastography (Fibroscan) for accurate staging of liver fibrosis in children with
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Wojciech Janczyk1, Jakub Kmiotek1, Wieslawa Grajowska2, Maciej Pronicki2, Malgorzata Wozniak1,
Zbigniew Kulaga3, Piotr Socha1
1Children's

Memorial Health Institute, Gastroenterology, Hepatology, Nutritional Disorders and
Pediatrics, Warsaw, Poland
2Children's Memorial Health Institute, Pathology, Warsaw, Poland
3Children's Memorial Health Institute, Public Health, Warsaw, Poland
Objectives and study: Autoimmune hepatitis (AIH) may present as hepatitis, chronic or acute liver
failure. Liver involvement ranges from low-grade inflammation to interface hepatitis. Liver fibrosis may
progress to liver cirrhosis. Pharmacological treatment is aimed to preserve liver function and induce
remission. Transient elastography (Fibroscan® Echosens, France) has been already applied in many
chronic liver diseases for non-invasive assessment of liver stiffness/fibrosis and steatosis. We aimed
to evaluate the usefulness of liver stiffness/fibrosis using Fibroscan in relation to liver biopsy and
selected laboratory markers of liver function in the biggest pediatric AIH cohort studied.
Methods: We included 88 children (44 females) with mean age of 13.1 yrs with established AIH. All
patients underwent liver biopsy and Fibroscan examinations with medium (M) and small (S) probes to
assess liver stiffness (E) and steatosis (Controlled Attenuation Parameter, CAP). Liver biopsy was
performed either for diagnostic or monitoring purposes. Histology was described semiquantitatively
based on modified scoring system by Kleiner. Laboratory liver function tests were done at the same
time. Statystical analysis was performed to assess corelation between liver stiffness, fibrosis on
histology and selected lab tests. The area under the curve (AUC) for the ROC and its 95% CI were
calculated to determine diagnostic accuracy of liver stiffness in estimating mild fibrosis vs advanced
fibrosis.The AUC were calculated by using the logistic procedure in SAS.
Results: Our patients presented with elevated liver enzymes ALT-93U/I (27;380), AST-74U/I (29;285),
GGTP-56U/I (22;122), BIL-0,6mg/dl (0.4;1.4), maintained liver function INR-1.1 (1;1.3) [median.
(lower;upper quartile)] and various grade of fibrosis according to histological score. Initial Fibroscan
examination showed increased median liver stiffness 8,2kPa (5,6;16.1) and no steatosis - CAP189.5dB/m (160;207.5) [median (lower;upper quartile)]. Liver stiffness on Fibroscan was significantly
related to fibrosis on liver biopsy as tested by Spearman´s rank correlation coefficient (Rho) test (p<
0.01). We defined patients with advanced fibrosis by the grade 3-4 on liver biopsy and compared to
those with no or mild fibrosis (0-2). Fibroscan was highly accurate to discriminate between mild and
advanced fibrosis when compared to liver biopsy (Figure below).
Conclusions:
1. Transient elastography (Fibroscan®) can be accurate in children with autoimmune hepatitis for
diagnosis and monitoring of liver stiffness/fibrosis.
2. Transient elastography can be used to pick up those patients who present with significant fibrosis
for closer monitoring with liver biopsy, therapy modifications and eventually considering liver
transplantation.
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Examining the hepatic immune system in children by fine needle aspiration
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Background and aim: Liver biopsy is the standard to investigate the pathophysiology of liver
diseases in pre and post liver transplantation. Albeit, liver biopsies and peripheral blood provide little
space to perform a comprehensive profiling of the liver immune system. To that end, we have
elaborated whether liver fine needle aspirates (FNAs), as a less invasive method, could be applied to
elucidate the hepatic immune microenvironment in paediatric patients.
Subjects and methods: Matched blood and FNAs from paediatric patients undergoing diagnostic or
protocol biopsy (n=74) were enrolled. Additionally, explant liver tissue was collected from paediatric
patients (n=14) undergoing liver transplantation (LT). Immune cells were isolated from peripheral
blood, FNAs and from explanted liver tissue. The immune-phenotypical profiling was done using multicolour flow cytometry.
Results: Biopsied patients (58,1% female) were at a median age of 46 months (IQR:12-118) and a
median age of 48 months was noted for LT patients (71,4% female) (IQR:21-134, p=0,78). Post biopsy
and FNA, all patients were discharged from the recovery ward two hours after a normal total blood
count result. CD69, a hallmark of tissue resident immune cells was expressed only in 1,28 % of CD3
T-cells from the blood which was higher in FNA CD3 T-cells (20%) and tissue CD3 T-cells (49%, p<
0,001). The relative paucity of CD4 T-cells in tissue (12,9.%) and FNAs (20,1%) was observed
compared to blood (35,4%, p< 0,001) whereas CD8 T-cells in tissue (33,5%) and FNA (32,1%) were
higher in comparison to blood (24,7%, p< 0,01 ). As expected, the proportion of naïve CD8 T cells was
highest in the blood (65%) and lower in the FNA (48%) and liver tissue (37,5%, p< 0,001). Additionally,
CD56+ NK cells were more abundant in liver tissue (14,4%) and FNA (11,1%) compared to blood
(3,5%, p< 0,01). The proportion of B cells (CD20CD19) remained similar across the groups. Most
importantly, mucosal associated invariant T (MAIT) cells were highly present in liver tissue (8,80%) but
also in the FNA (4,42%) compared to the blood (1,7%, p< 0,001). The highest number of correlations
between immune marker proportions and serum biochemistry were seen in FNAs (23) as opposed to
blood (17) and explanted tissue (8). Not total Tregs but activated (Sakaguchi-II) Tregs, B cells and NK
cells from FNAs positively correlated with (r=0,370, P=0,004), ALP (r=0,378, p< 0,03) and albumin
(r=0,290, p< 0,03), respectively.
Conclusion: For the first time, in a large cohort of paediatric patients we demonstrated that FNA is a
practical method to sample the liver immune system. Even more, FNAs more than blood and liver
tissue correlated most with several liver function related parameters.
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Objectives and Study: The aim of the study was to assess the effect of genetic polymorphisms on
pediatric NAFLD.
Methods: From January 2005 to April 2020 we recruited the 228 pediatric NAFLD patients and 225
controls participants (60 overweight BMI ≥85th percentile, and 165 normal weight) according to the
presence of steatosis on liver sonography. We genotyped 4 single nucleotide polymorphisms (SNPs)
of 3 genes for PNPLA3 (rs738409), SAMM50 (rs2073080, rs3761472), TM6SF2 (rs58542926). All
participants underwent anthropometric measurements, blood cell count, liver function test. For
overweight participants we measured abdominal circumference, systolic and diastolic blood pressure,
fasting glucose, insulin and lipid profile. We evaluated the degree of steatosis and fibrosis based on
sonographic findings and noninvasive fibrosis parameters such as pediatric NAFLD fibrosis score
(PNFS), pediatric NAFLD fibrosis index (PNFI), fibrosis-4 (FIB4) and AST/Platelet ratio index (APRI).
We adjusted gender, age and BMI-Z-score to evaluated the risk and severity of NAFLD in all
participants, and blood pressure, insulin and TG in overweight subgroup additionally.
Results: The carries of PNPLA3, SAMM50 (rs2073080, rs3761472) risk alleles had significantly
higher frequency of the NAFLD, and showed higher AST, ALT, grade of steatosis, PNFS and APRI.
Carriers of the TM6SF2 risk allele (T) also showed significant higher AST, ALT, grade of steatosis,
FIB4 and APRI. In logistic regression test, risk alleles of PNPLA3, SAMM 50 (rs2073080, rs3761472)
and TM6SF2 increased the risk of NAFLD significantly (OR, 1.711; P < 0.001; OR, 1.657; P < 0.001;
OR, 1.805; P < 0.001; OR, 2.072; P = 0.002, respectively). After adjusting few variables, the risk
alleles of PNPLA3, SAMM50 (rs2073080, rs3761472), TM6SF2 had significantly increased
susceptibility to NAFLD in all participants (OR, 1.894; P < 0.001; OR, 1.790; ; P < 0.001; OR, 1.884; P
< 0.001; OR, 2.596; P = 0.002, respectively) and in overweight subgroup (OR, 2.404; P = 0.004; OR,
2.436; ; P =0.005; OR, 2.451; P = 0.004; OR, 9.121; P = 0.034, respectively). Furthermore, these
SNPs also significantly increased AST, ALT, sonographic grade of steatosis, PNFS and APRI in both
whole and overweight participants.
Conclusion: We first demonstrated that the PNPLA3, SAMM50 and TM6SF2 genes are significantly
associated with development and severity of NAFLD in Korean children.
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Objectives and Study: Since the discovery of biallelic NBAS variants in patients with recurrent acute
liver failure (RALF) in 2015, numerous patients with NBAS-associated disease have been reported.
There is a wide phenotypic spectrum of both hepatic and extra-hepatic symptoms. Systematic analysis
and a uniform nomenclature for the clinical phenotypes associated with variants in NBAS are lacking.
Methods: All patients with biallelic, pathogenic NBAS variants reported in the literature and/or known
to one of the co-authors were included within an international, multicentre study. Close of database
was May 2019. Genetic and clinical data were collected and systematically analyzed via log-linear
models and visualized by mosaic plots. The structure of the NBAS protein was predicted using
computational methods, and, based on these findings, genotype/phenotype correlation was
investigated.
Results: One hundred ten individuals from 97 families with biallelic pathogenic NBAS variants were
identified, giving a total number of 86 variants. Where individualized data were available, median age
at last assessment was 7.0 years (total range: 1.0-42 years; 639 cumulative patient years). 10
individuals had died, of whom 9 passed away due to acute liver failure (ALF) with a median age at
death of 2.3 years. Mean age at onset of first ALF was 1.3 years, mean age at most severe ALF
episode was 2.7 years and mean age at last ALF was 6.7 years (range 2.2 - 21.1 years). ALF was
always triggered by febrile infections. Six patients underwent liver transplantation (median age 2.8
years). Follow-up time after transplantation was 0-14 years (cumulative 44 years); none of these
patients presented with a liver crisis after transplantation.
Extra-hepatic manifestations involved skeletal system, nervous system, integument, immune system,
musculature, facial dysmorphism and abnormalities of the endocrine system such as diabetes mellitus
type 1. Protein modeling redefined the β-propeller domain of NBAS. Based on the localization of
missense variants and in-frame deletions, three clinical subgroups were defined that differ significantly
regarding main clinical features and are directly related to the affected region of the NBAS protein: “βpropeller” (combined phenotype), “Sec39” (infantile liver failure syndrome type 2/ILFS2: recurrent ALF,
few extra-hepatic symptoms), and “C-terminal” (short stature, optic atrophy, and Pelger-Huët
anomaly/SOPH: multisystemic phenotype, few hepatic symptoms).
Conclusion: There are three clinical subgroups of NBAS-associated disease that are related to the
affected protein domains of NBAS. Variants affecting the domain Sec39 cause infantile liver failure
syndrome type 2, with recurrent ALF as its main clinical feature. ALF typically occurs during infancy,
whereas its prevalence is much lower during school age. ALF is the most frequent cause of death in
patients with NBAS-associated disease and liver transplantation may be considered as therapeutic
option.
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Objectives and Study: Loss-of-function mutations in MYO5B (Myosin 5B) are known as the cause of
Microvillous Inclusion Disease. Recently, this mutation has been characterized as the cause of a rare
subtype of progressive familial intrahepatic cholestasis (Gonzales et al., 2017). The lack of transport of
the bile acid transporter BSEP by myosin 5B to the canalicular membrane of the hepatocyte seems to
be the etiological cause for intrahepatic cholestasis. The cholestasis is associated with normal
gamma-glutamyl transferase activity and can occur in the absence of clinically manifest bowel
disease. The treatment of severe pruritus can be challenging in clinical practice.
Methods: We conducted a retrospective evaluation of children with chronic intrahepatic cholestasis
and MYO5B deficiency at our centre of paediatric hepatology. 5 children with homozygous or
compound heterozygous MYO5B mutation were identified, of which 3 patients received a partial biliary
diversion because of treatment-resistant pruritus.
Results: Patients 1 and 2 are siblings and carriers of the homozygous variant c.1669C> T. In patient
3, the compound heterozygous variants c.3046C> T and c.2395C> T were detected. Only patient 3
had mild jaundice at first presentation. The dominant and severely impairing symptom in all 3 children
was hypercholemia with pruritus, which did not respond to conservative treatment including
ursodeoxycholic acid, cholestyramine, rifampicin and/or naltrexone. Histologically, the children showed
mild liver fibrosis at first presentation (maximum grade 2, according to Ishak). In analogy to the
established procedure for patients with FIC1 or BSEP deficiency, we performed a surgical partial
biliary diversion in the children. Patients 1 and 3 received an external diversion (PEBD) at the age of 2
respectively 3 years, whereas patient 2 underwent internal diversion (PIBD) at the age of 3 years.
Immediately after the operation, the serum concentration of bile acids fell rapidly and the pruritus
ceased. In the further course (observation period 3 to 10 years after surgery), all patients had a normal
liver function with no evidence of advanced liver fibrosis or portal hypertension. Patient 1 developed a
failure to thrive with intermittent diarrhoea so that a partial parenteral nutrition was established. The
sibling with the same mutation did so far not have any relevant intestinal symptoms.
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[Figure: The concentration of bile acids in serum before and after surgical biliary diversion.]

Conclusion: Homozygous or compound-heterozygous MYO5B variants can be responsible for
familial intrahepatic cholestasis with low gamma-GT. The dominant symptom of the presented children
was severe, therapy-resistant pruritus with no signs of intestinal failure. In these cases, PEBD or PIBD
was a very effective therapeutic approach for cholestatic pruritus. While our data show the
effectiveness of the surgical approach, alternative strategies such as the recently successfully for
BESP deficiency tested ileal bile acid transporter inhibitor odevixibat (Sturm et al., 2017; Baumann et
al., 2019) require detailed discussion on risks and benefits for patients with MYO5B deficiency.
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Objectives and Study: To characterize the clinical, laboratory, histological, molecular features and
outcome of gene-confirmed PFIC 1-3 among Arabs and to evaluate for “genotype-phenotype
correlations”.
Study design: We retrospectively reviewed charts of 65 children (ATP8B1 defect = 5, ABCB11 = 35,
ABCB4 = 25) who presented between 2008 and 2019 with cholestasis. The clinical phenotype of a
disease was categorized based on response of cholestasis and itching to urosdioxycholic acid and
ultimate outcome, into: 1) mild (complete response), 2) intermediate (partial response, nonprogressive), and 3) severe (progression to end-stage liver disease).
Results: Overall, 27 different mutations were identified [ATP8B1, n= 5; ABCB11, n= 11; ABCB4, n=
11), comprising 10 novel ones. Six patients with heterozygous missense mutations (ATP8B1, n=2;
ABCB11, n=4) had transient cholestasis. Of the remaining 3 PFIC1 patients, 2 developed severe
phenotype (splicing and frameshift mutations). Of the remaining 31 PFIC2 patients, 25 developed
severe disease (15 due to frameshift and splicing mutations). Of 25 PFIC3 patients, 10 developed
severe phenotype (1 splicing and 3 frameshift mutations; 6 missense). PFIC2 group had significantly
shorter survival time and more rapid disease progression than PFIC3 group (P < .001). The frameshift
mutations in ABCB11 gene (p.Thr127Hisfs*6) and ABCB4 gene (p.Phe210Serfs*5) had significantly
shorter survival time than missense mutations (P = 0.011; P = 0.0039, respectively).
Conclusion: We identified “genotype-phenotype correlations” among mutations in ABCB11 and
ABCB4 genes, which underscore the prognostic value of early genetic diagnosis. The disease course
in PFIC3 patients could be favorably modified by UDCA therapy.
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Objectives and Study: Life-saving organ transplantation is limited by a severe organ demand-supply
imbalance. Education on organ donation and transplantation (ODT) is particularly important in
jurisdictions without an “opt-out” system in place. Today's youth are a growing and influential
population, whose power to change societal perceptions of ODT could be harnessed to address these
gaps. However, educational programs designed to inform youth about ODT are currently limited. Here,
we aim (i) to describe the implementation of a local High School Outreach Initiative (HSOI) established
to help address the knowledge gaps about ODT amongst youth; and (ii) to evaluate the effectiveness
of this novel teen targeted outreach initiative in changing attitudes about ODT amongst youth
attending HSOI presentations.
Methods: The HSOI was formed in March 2012, creating a model (Figure 1) to deliver informative
presentations across a group of local cities known as the Greater Toronto Area (GTA). In order to
assess the impact of the program on student knowledge of organ donation and registration, matched
pre- and post-presentation surveys (n = 1224) were administered during a two-year period (2017 to
2019). Surveys administered to teens contained questions on: (1) students' perceived knowledge of
ODT, (2) awareness of the provincial organ donor registry website, (3) perceived level of importance of
ODT, (4) intent to register as an organ donor, and (5) intent to communicate with family members
about ODT. The Wilcoxon signed-rank test was used to compare changes in perceived level of
knowledge and importance of ODT and the McNemar test was used to compare categorical data from
both surveys which included students' intents to donate and awareness of the provincial organ donor
registry website.
Results: Between 2012 to 2020, a total of 590 presentations were delivered to over 38,700 students
at 102 high schools across the GTA. During the quantitative examination period, 1224 matched survey
responses were collected. Only 16.5% of students stated they were knowledgeable about ODT prior to
receiving the presentation, however, this number increased to 84.2% afterwards (p < 0.0001). A total
of 29.3% (n = 358) of students were not willing to register to be an organ donor prior to receiving the
presentation. Reasons for not registering included never having thought about it (48%), not knowing
enough about ODT (42%), fear that doctors would not work hard enough to save them (8%), and
possible religious/cultural concerns (11%). Of the students who were not willing to register to be an
organ donor prior to the presentation (n = 358), 48% of them were willing to register after the
presentation (p < 0.0001).
Conclusion: The HSOI demonstrates itself as a feasible approach to inform youth about ODT and
positively influence their attitudes about ODT. Future directions include expanding this youth
educational initiative into different landscapes, particularly in jurisdictions where donor registration
rates are historically low.
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[Figure 1. Implementation model of High School Outreach Initiative (HSOI)]
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Objectives and Study: Patients with progressive familial intrahepatic cholestasis (PFIC) currently
have limited nonsurgical treatment options. Odevixibat, an orally administered, selective inhibitor of the
ileal bile acid transporter, is in development to treat cholestatic liver diseases. We describe the safety
and tolerability of odevixibat in children with PFIC during the phase 3 PEDFIC 1 and PEDFIC 2
studies. Efficacy results from PEDFIC 1 and interim results from PEDFIC 2 have been previously
presented: odevixibat improved pruritus, cholestasis, and growth with durable effect.
Methods: In the double-blind PEDFIC 1 study (NCT03566238), 62 children with PFIC (PFIC1: 27%;
PFIC2: 73%) were randomised to placebo (Pbo; n=20), odevixibat 40 µg/kg/day (Odevix40; n=23), or
odevixibat 120 µg/kg/day (Odevix120; n=19) for 24 weeks. PEDFIC 2, an ongoing, open-label
extension study (NCT03659916), enrolled either patients from PEDFIC 1 (ie, cohort 1) or new patients
with any PFIC subtype (ie, cohort 2); a total of 69 patients (PFIC1: 26.1%; PFIC2: 65.2%; PFIC3:
7.2%; 1 patient with MYO5B variant: 1.4%) were included. Interim PEDFIC 2 data through July 15,
2020 are included here, covering data from 24 weeks of treatment with odevixibat 120 µg/kg/day.
Standard safety assessments included adverse events (AEs), laboratory monitoring, and physical
examinations. Patients with PFIC may have multiple comorbidities (eg, altered hepatic parameters, fatsoluble vitamin deficiencies, diarrhoea); therefore, these were examined as AEs of interest.
Results: In PEDFIC 1, the incidence of drug-related treatment-emergent AEs (TEAEs) was 33.3%
among all odevixibat-treated patients and 15.0% with Pbo; drug-related TEAEs of diarrhoea/frequent
bowel movement occurred in 9.5% and 5.0%, respectively (Table). Only 1 patient discontinued study
medication due to an AE (diarrhoea, Odevix120 arm). In PEDFIC 2, the incidence of drug-related
TEAEs was comparable in cohorts 1 and 2 (range: 26.3%-31.3%). Overall, 20 of 69 patients (29%)
experienced drug-related TEAEs. The most common drug-related TEAEs (Table) were laboratory
abnormalities, including raised ALT and total bilirubin. One patient withdrew from PEDFIC 2 with an
AE (worsening cholestasis) as the primary reason. No deaths or drug-related serious AEs were
reported in the 2 studies. Additionally, there were no clinically significant changes or safety signals
noted in mean serum biochemistry, haematology, or urinalysis values based on laboratory
assessments or physical examination; no events of liver decompensation; and no new events of fatsoluble vitamin deficiency refractory to clinically recommended vitamin supplementation. Overall, the
incidence of gastrointestinal events, and specifically diarrhoea, was low: the majority of these events
were mild to moderate in severity and self-limiting.
Conclusion: The observed safety and tolerability profile of odevixibat was consistent across studies,
treatment groups, and doses, and there were no new or major safety findings. Odevixibat was
generally well tolerated regardless of individual patient characteristics. The safety and tolerability
profile of odevixibat supports its use as a potential non-invasive treatment option for patients with
PFIC, which could improve the standard of care in a disease with high unmet medical needs.
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[Table. Most Common Drug-Related Treatment-Emergent Adverse Events (in ≥2 Patients Per Group)]
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Objectives and Study: Children with progressive familial intrahepatic cholestasis (PFIC) due to bile
salt export pump (BSEP) deficiency often present with debilitating pruritus, short stature, and
progressive liver disease. The NAPPED study (NCT03930810) shows that ~50% of patients receive a
liver transplant by 10 years of age but those who achieve serum bile acid (sBA) levels of < 100 µmol/L
after partial external biliary diversion show improved native liver survival and reductions in aspartate
aminotransferase (AST), alanine aminotransferase (ALT), and bilirubin. Maralixibat (MRX) is an apical
sodium-dependent bile acid transport inhibitor that interrupts the enterohepatic recirculation, reducing
pruritus and cholestasis, and improving growth at Week 72 in an open-label, long-term study (INDIGO;
NCT02057718). Here, we describe >4.5 years of treatment with MRX.
Methods: MRX was dosed at 280 µg/kg daily for 48 weeks, increasing to 280 µg/kg twice daily in the
extension. The NAPPED sBA threshold (≤100 µmol/L) was applied to patients remaining on-study
>4.5 years. Transaminases, bilirubin, and growth were assessed to Week 237.
Results: Of the enrolled patients (n=19) with nontruncated BSEP mutation (median age 4.1 years,
range 1-13; 32% male), 7 achieved sBA control and remained on-study as of Week 237. Mean
(standard error) sBA reduction was 234.4 (80.5) µmol/L (p < 0.05) with a mean value of 44.2 (38.8)
µmol/L (vs. 299.6 µmol/L at baseline [BL]). Mean reductions in AST and ALT were 35.4 (11.5) and
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41.1 (14.3) U/L with mean values of 26.7 (vs. 62.1 at BL) and 16.7 (vs. 57.9 at BL), respectively (both
p < 0.05). Mean reductions in total and direct bilirubin were 0.1 (0.3) and 0.4 (0.2) mg/dL with mean
values of 0.7 (vs. 0.8 at BL) and 0.1 (vs. 0.6 at BL), respectively (p = 0.8 and 0.13). Those with
abnormal bilirubin, normalised. No ongoing patients were listed for liver transplant after >4.5 years of
MRX. Growth (height z-score; p < 0.01) and pruritus (p < 0.001) improved significantly. Long-term
MRX was safe and well tolerated; the most frequent treatment-emergent adverse events were mild to
moderate in severity.
Conclusion: Patients who achieved control of sBA during MRX treatment had native liver survival
beyond 4.5 years, improved liver biochemistry, and improved growth, suggesting the
disease-modifying potential of MRX. These data support MRX as a potential alternative to surgery for
children with PFIC due to nontruncating BSEP deficiency.
Disclosure of Interest: RT: consulted for Mirum, Albireo, GenerationBio, Qing Bile Therapeutics,
Alnylam, Horizon Pharma, Sana Biotechnologies, and is a stockholder in Qing and GenerationBio. TJ:
stockholder in, and employee of, Mirum Pharmaceuticals. PV: stockholder in, and employee of, Mirum
Pharmaceuticals.
Contact e-mail address: richard.j.thompson@kcl.ac.uk

Volume 72, Supplement 1, May 2021

784

HEPATOLOGY - Transplantation
H-O-013
Safety and tolerability of donor-derived mesenchymal stem cells in paediatric living-donor liver
transplantation: the MYSTEP1 study
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Königsrainer3, Rupert Handgretinger2, Silvio Nadalin3, Ekkehard Sturm1
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Germany
Objectives: Calcineurin inhibitor (CNI) toxicity leads to significant morbidity and impairs quality of life
of liver transplant (LT) recipients. Moreover, CNI cannot prevent long-term allograft hepatitis and
fibrosis that may lead to chronic graft failure. Mesenchymal stem (stromal) cells (MSCs) have potent
immunomodulatory properties, which may promote allograft tolerance and ameliorate toxicity of
exposure to high-dose CNI. The MYSTEP1 trial aims to investigate the safety and tolerability of living
donor-derived MSCs in paediatric LT.
Methods: We conducted a non-randomized, open-label, prospective, single-centre study. MSCs from
living donors were cultured in our GMP laboratory and administered by a first (portal infusion
intraoperatively) and 2nd intravenous infusion on postop day 2. Our primary objective was to assess
the safety and tolerability of MSC infusion in LT recipients. We screened for treatment-emergent
adverse events by applying the paediatric infusional toxicity score (adapting Dillmann et al., 2012)
focusing on the injury of lungs, liver allograft and systemic reactions. The secondary objective was to
assess the efficacy of MSC treatment as measured by the individual need for immunosuppressive
medication and the incidence of biopsy-proven acute rejection (BPAR). Liver tissue 6 months post pLT
was assessed for graft inflammation and fibrosis.
Results: Seven children with chronic liver failure were included in this pilot trial (median age= 6
months, range 4 months - 17 years). They suffered from biliary atresia (n=5), BSEP deficiency (n=1)
and primary sclerosing cholangitis (n=1). The participants received two doses of 1 x 106 MSCs/kg
body weight originating from the livingdonor. During intraportal infusion, transit time flow was analysed
before and after portal cell infusion without detecting any significant flow impairment (134 vs 171
ml/min/100g; p=0,47). Only first and second grade treatment-emergents events were documented in
all 3 modalities of the the paediatric infusional toxicity score: pulmonary toxicity was grade 1 max., the
liver toxicity was grade 2 max., and the systemic toxicity stayed grade 0. No acute thromboembolism
occured. However, late thrombosis of extrahepatic portal vein was detected in one patient, which was
adjudicated not to be associated with the MSC product. One participant developed EBV-positive PTLD
5 months after LT while on standard CNI dosage and recovered completely after receiving rituximab.
Initially, all participants received standard IS following our centre´s LT protocol, including tacrolimus
and steroids. Protocol biopsies 6 months after LT were unremarkable. The patient with primary
sclerosing cholangitis was continued on standard tacrolimus dosage. For the other 6 patients,
immunosuppressive drugs were reduced following our IS reduction protocol. We did not observe any
case of biopsy-proven acute rejection (BPAR).
Conclusion: Our preliminary data show that the intraportal and intravenous MSC infusion was safe
and well tolerated. There were no severe infusion-related adverse events. We were able to reduce
CNI trough levels without detecting BPAR, but efficacy has to be further evaluated. MSC protocol
adaptations, i.e. decrease of cumulative adjunctive tacrolimus exposure, may further reduce the risk
for viral infection and PTLD.
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[Figure: Overview MYSTEP1 study - application of MSCs and concomitant immunosuppressive
medication.]
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Bile duct injury in a toxic model of biliary atresia may be reversible
Sarah Mahamid1,2, Sophia Fried1,2, Adi Har-Zahav1,2, Shamir Raanan1, Rebecca Wells3, Orit
Waisbourd-Zinman1,2,3
1Schneider Children's Medical Center of Israel, Gastroenterology, Nutrition and Liver Diseases, Petah
Tikva, Israel
2Tel Aviv University, Sackler Faculty of Medicine, Tel-Aviv, Israel
3University of Pennsylvania, Departments of Medicine, Pathology and Laboratory Medicine, and
Bioengineering, Philadelphia, United States

Background and aims: Biliary atresia (BA) manifests at infancy with extrahepatic bile duct
obstruction, it remains a poorly understood cholangiopathy without effective therapy. We and
collaborators previously synthesized a toxin, biliatresone which causes BA-like disease in livestock
and represents a new model of studying biliary atresia. Biliatresone decreases glutathione and affects
WNT, and Notch signaling pathways. We previously showed that biliatresone-induced cholangiocyte
spheroid obstruction can be reversed with biliatresone washout. Here we aimed to study bile duct
recovery mechanisms.
Methods: Neonatal (day 0-3) primary extra-hepatic cholangiocytes from BALB/c mice were cultured in
both 2D and 3D spheroid cultures, treated with biliatresone or DMSO (control) for up to 6 hours,
followed by a washout with fresh media for up to 24 hours. Cells were stained for α-tubulin (a marker
of microtubules) and f-actin (microfilaments). Neonatal Extra hepatic bile ducts (EHBD) were dissected
and cultured ex-vivo in a rotating high oxygenating incubator with the above treatments. EHBD were
then fixed, and stained for k19 (stains cholangiocytes), α-SMA (activated myofibroblasts), and DAPI.
Images were taken by confocal microscopy. For all treatment groups we performed RT-PCR for
selected genes and western blot for protein expression.
Results: Biliatresone caused decreased α-tubulin stain in 2d cholangiocyte culture, whereas
biliatresone washout restored alpha-tubulin stain. Western blotting showed decreased expression with
biliatresone treatment and restoration after washout. RT-PCR of cholangiocytes showed RhoU/Wrch1
(member of the non-canonical WNT signaling pathway) increase induced by biliatresone, while its
expression was downregulated compared to DMSO after washout.
Biliatresone-induced cholangiocyte spheroid lumen obstruction was restored after washout including
restoration of f-actin stain. EHBD treated ex-vivo with biliatresone demonstrated lumen obstruction and
increased αSMA in the periductal area, both of which improved after 24 hours of washout.
Conclusion: Biliatresone-induced bile duct injury both to cholangiocytes and periductal area, can be
recovered at the early stages of injury. The mechanism of both injury and recovery involves Wnt
signaling pathway. Ongoing work is focused on further delineating genes involved in the recovery
mechanism in order to manipulate their expression in an attempt to induce bile duct recovery.
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Objectives and Study: Severe bile salt export pump (BSEP) deficiency is caused by mutations in the
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ABCB11 gene and frequently leads to end-stage liver disease. Patients with homozygous p.D482G or
p.E297G mutations, which are associated with residual BSEP function, have a relatively mild
phenotype and respond to surgical biliary diversion (SBD). We now aimed to assess whether genetic
categorization of the 2nd mutation in patients harboring one p.D482G or p.E297G mutation allows
prediction of their course of disease.
Methods: From our global NAPPED database, we selected all patients with at least one p.D482G or
p.E297G mutation (named “BSEP1” mutations) and divided them into BSEP1/BSEP1 patients
(homozygous, n=31), BSEP1/BSEP2 (2nd mutation missense, but not p.D482G/p.E297G, n=22) and
BSEP1/BSEP3 (2nd mutation leading to a truncated protein, n=30). We compared native liver survival
(NLS), SBD and post-SBD serum bile acids (sBA). Log-rank tests were used.
Results: In patients without SBD during follow-up, NLS was lowest in BSEP1/BSEP3 patients (NLS at
age 15y: 7% vs. 48% BSEP1/BSEP1 and 78% BSEP1/BSEP2, resp., P< 0.001, Fig.A). The proportion
of patients undergoing SBD was comparable between the three groups (%SBD at age 15y: 21%
BSEP1/BSEP1, 40% BSEP1/BSEP2 and 40% BSEP1/BSEP3, P=0.47). Post-SBD sBA levels were
negatively associated with NLS (%NLS at 15y post-SBD: 95% in sBA< 102 µmol/L, vs. 60% in sBA≥
102 µmol/L, P=0.005, cut-off based on ROC). The percentage of patients reaching a post-SBD sBA<
102 µmol/L was lowest in BSEP1/BSEP3 (17% vs. 92% in BSEP1/BSEP1 and 60% in BSEP1/BSEP2,
P=0.001). NLS at 15 years after SBD was only 22% in BSEP1/BSEP3 patients, vs. 92% in
BSEP1/BSEP1 and 82% BSEP1/BSEP2 (P< 0.001, Fig B).
Conclusion: The largest database of severe BSEP deficiency patients allows for the first time
prediction of the course of disease and the responsiveness to surgical biliary diversion in patients with
at least one ABCB11 mutation with residual function. A combination of two residual function mutations
is associated with long term native liver survival and responsiveness to surgical biliary diversion.
However, if one residual function mutation is combined with a second mutation that leads to a
truncated protein, the prognosis is poor with regard to native liver survival and responsiveness to
surgical biliary diversion, probably due to insufficient combined residual function. These results will
allow further personalization of treatment of patients with BSEP deficiency.
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Objectives and Study: Parenteral nutrition (PN) is a life-saving therapy for infants and children with
intestinal failure (IF) but long-term PN can cause cholestasis and progressive liver disease, called PN
associated liver disease (PNALD) or IF associated liver disease (IFALD). Previously, in a novel mouse
model we demonstrated that PN lipid emulsion-derived phytosterols and gut-derived LPS
synergistically promote hepatic macrophage activation resulting in IL1β/NFkB hepatocyte signaling
leading to impaired FXR/LXR signaling and downregulation of BSEP and ABCG5/8, with retention of
bile acids and phytosterols (Nat Commun 2018; 9:1393). Treatment with the FXR agonist GW4064
prevented PNAC in our mouse model and obeticholic acid is effective in other cholestatic liver
diseases. The signal transducer and activator of transcription 3 (STAT3)-IL6 pathway has been shown
to inhibit apoptosis and promote regeneration during other forms of liver injury. The objective of this
study was to determine if FXR agonist GW4064 hepatic protection in PNAC is mediated through
STAT3 signaling.
Methods: HepG2 cells and an established PNAC mouse model (treatment with oral dextran sulfate
sodium [DSS] for 4 days followed by total PN for 14 days = DSS-PN mice) were used. A group of
DSS-PN mice received i.v. GW4064 from days 4 through 14 of PN.
Results: We first determined that Fas and Il-6 mRNA were up-regulated along with caspase 8 protein
in DSS-PN liver, indicating activation of apoptotic pathways, all of which were ameliorated by GW4064
treatment. GW4064 treatment in DSS-PN mice increased FXR binding by ChIP to the Stat3 promoter
and increased STAT3 phosphorylation. Socs1 and Socs3 mRNA, downstream effectors of Stat3, were
also significantly upregulated in DSS-PN liver and further increased by GW4064 treatment. In HepG2
cells, treatment with 10ng/ml IL-1β induced IL-6 mRNA and secretion of IL-6 which was suppressed by
GW4064 incubation, indicating an anti-inflammatory effect of GW4064 in hepatocytes. In IL-1b treated
HepG2 cells, siRNA knockdown of STAT3 reduced GW4064-upregulation of transcription of
NR0B2/SHP and ABCG8, both of which when expressed are associated with hepatic protection in
PNAC. Knockdown of STAT3 in HepG2 cells also increased phytosterol-mediated transcriptional
suppression of MRP2 and SHP in the presence or absence of GW4064. Thus, STAT3 signaling
mediated several of the protective effects of GW4064 in hepatocytes exposed to IL-1b or phytosterols,
two factors critical in PNAC pathogenesis.
Conclusions: These data demonstrate a previously undescribed mechanism, induction of STAT3
signaling, by which FXR agonists may be hepatoprotective in PNAC, and possibly other cholestatic
liver diseases.
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Objectives and Study: The desire to avoid invasive liver biopsies in children had led to the evaluation
of non -invasive diagnostic methods for paediatric liver diseases such as autoimmune hepatitis (AIH).
Previous studies have shown that iron-corrected T1 (cT1) from multiparametric MRI (LiverMultiScan;
LMS) correlated with inflammation and fibrosis in adults [1]. A novel quantitative MRCP method,
MRCP+, models the biliary tree allowing quantification of biliary tree volume, local duct diameters, and
dilated/strictured regions. Here, we evaluate the combined utility of these MRI-derived biomarkers for
the first time to differentiate AIH and healthy controls in the paediatric setting.
Methods: In this prospective study, 41 paediatric AIH patients (6-18 yrs). and 20 healthy age-matched
controls underwent LMS and MRCP imaging on 1.5T Siemens Avanto -fit. 25 variables derived from
LMS and MRCP+ were evaluated using logistic regression models to discriminate healthy and AIH
patients. Stepwise logistic regression was used to select optimal combinations of variables to stratify
individuals by disease. Receiver Operating Characteristic curve (ROC) analysis was performed for the
selected predictors, and their combinations and the areas under the curve (AUC) were calculated
accordingly.
Results: The two LMS variables (median liver cT1 and liver cT1 IQR), and the sum of relative bile
duct dilation severity generated from MRCP+ were significantly higher in AIH patients than healthy
controls (781 vs 718 ms, p = 0.0003; 122 vs 93 ms, p = 0.001; 410% vs 127%, p = 0.0004,
respectively), indicating that these three predictors were the optimal biomarkers for differentiating AIH
from healthy group. When using LMS or MRCP+ alone for diagnosis, both have the same AUC of 0.78
(95% CI, [0.66, 0.90]), while when using them together, the combination of median liver cT1, liver cT1
IQR and the sum of relative dilation severity yields the largest AUC of 0.88 (95% CI, [0.80, 0.97]). The
combined model also has a high sensitivity (0.83) and specificity (0.80) when using the optimal cut-off
point for diagnosis of AIH.
Conclusion: The combination of two non-invasive MRI methods, LMS and MRCP+, proved to be a
useful diagnostic tool for differentiating paediatric AIH patients.
Reference: 1. Banerjee Rajarshi, Michael Pavlides, Elizabeth M. Tunnicliffe, Stefan K. Piechnik, Nikita
Sarania, Rachel Philips, Jane D. Collier et al. "Multiparametric magnetic resonance for the noninvasive diagnosis of liver disease." Journal of Hepatology 60, no. 1 (2014): 69-77.
First and second mentioned author contributed equally to this work.
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Objectives and Study: Alagille syndrome (ALGS) is a phenotypically heterogeneous, autosomal
dominant disorder, resulting from pathogenic variants in Jagged1 (JAG1) or NOTCH2. The natural
history of liver disease in ALGS is highly variable and there are no known genotypic predictors of
hepatic outcomes. The Global ALagille Alliance (GALA) Study Group has ascertained the largest
genetically confirmed ALGS cohort to date, permitting exploration of JAG1 and NOTCH2 genotypephenotype correlations.
Methods: International multicentre retrospective study of children with ALGS, born between Jan-1997
and Aug-2019 with a pathogenic or likely pathogenic (LP) variant in JAG1 or NOTCH2. Variants were
classified according to the American College of Medical Genetics and Genomics criteria. Phenotypic
differences were compared between JAG1-and-NOTCH2- ALGS patients and between those with a
truncating, non-truncating or structural JAG1 variant, using Chi-square test or Fisher's exact test.
Transplant-free survival (TFS) and overall survival (OS) rates were analyzed using the Kaplan-Meier
method.
Results: Among 845 genotyped ALGS patients, a pathogenic or LP variant in JAG1 was identified in
97.5% (n=824) and a pathogenic or LP NOTCH2 variant in 2.5% (n=21). Of JAG1 variants, truncating
were identified in 73% (n=604), non-truncating in 17% (n=137), and structural variants in 10% (n=83).
The phenotypes of JAG1-ALGS patients were clinically indistinguishable with respect to liver
involvement, including a history of neonatal cholestasis (NC) (82% vs. 81% vs. 82%, p=0.95) and
presence of bile duct paucity (66% vs. 55% vs. 61%, p=0.27). Similarly, no significant differences in
the prevalence of extrahepatic manifestations were identified (Table). Ten- and 18-year TFS in ALGS
patients with a history of NC and either a truncating (n=473), non-truncating (n=110), or structural
JAG1 variant (n=62) were comparable (log-rank, P=0.24). OS rates at 10- and 18-years were ≥88%
(log-rank, P=0.08). NOTCH2-and-JAG1 ALGS patients were similar in terms of history of NC (90% vs.
82%, P=0.55), bile duct paucity (54% (n=7/13) vs. 64% (n=202/317, P=0.56), renal anomalies (28%
vs. 36%, P=0.50) and vascular anomalies (27% vs. 32%, P=0.79). However, those with a NOTCH2
variant were significantly less likely to have characteristic facies (52% vs. 89%, P< 0.001), an ECHOconfirmed cardiac anomaly (38% vs. 92%, P< 0.001), posterior embryotoxon (13% vs. 52%, P=0.002),
or butterfly vertebrae (0% vs. 43%, P< 0.001). Ten- and 18-year TFS in patients presenting with NC
were comparable between groups (74% and 59%; 61% and 49%, respectively; log-rank P =0.33). OS
rates at 10- and 18-years were ≥88% in both groups (log-rank P=0.73).
Conclusion: We present the largest, comprehensive genetic analysis in ALGS. No phenotypic
differences were observed between ALGS patients with a truncating, non-truncating or structural JAG1
variant. The clinical heterogeneity in ALGS patients harbouring the same pathogenic variant further
implicates genetic modifiers in defining the ALGS phenotype. NOTCH2-ALGS patients exhibit
significantly reduced penetrance of extrahepatic features in comparison to JAG1-ALGS patients,
however the natural history with respect to TFS and OS did not differ between groups.

JAG1
Pathogenic

JAG1 Proteintruncating
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JAG1 Nonprotein‐

JAG1
Pathogenic

P-Value

798

variants
(N=824)

pathogenic
variants
(N=604)

truncating
pathogenic
variants
(N=137)

structural
variants (N=83)

History of
neonatal
cholestasis

82%
(n=645/789)

82%
(n=473/578)

81%
(n=110/135)

82%
(n=62/76)

0.95

Bile duct paucity

64%
(n=202/317)

66%
(n=150/226)

55%
(n=32/58)

61%
(n=20/33)

0.27

Characteristic
facies

89%
(n=667/746)

89%
(n=488/549)

89%
(n=111/125)

94%
(n=68/72)

0.34

ECHOconfirmed
cardiac anomaly

92%
(n=707/767)

92%
(n=516/564)

94%
(n=119/126)

94%
(n=72/77)

0.44

Posterior
embryotoxon

52%
(n=355/679)

54%
(n=266/492)

49%
(n=56/115)

49%
(n=35/72)

0.51

Butterfly
vertebrae

43%
(n=313/723)

44%
(n=233/531)

51%
(n=61/120)

49%
(n=35/72)

0.28

Renal anomaly,
any

36%
(n=255/717)

36%
(n=190/526)

32%
(n=38/120)

39%
(n=28/71)

0.54

Vascular
anomaly, any

32%
(n=107/336)

34%
(n=80/239)

25%
(n=15/60)

27%
(n=10/37)

0.41

[Table. Baseline clinical features for 824 children with ALGS and a pathogenic or likely pathogenic
JAG1 variant.]
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HEPATOLOGY - General Hepatology
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Native liver survival in patients with FIC1 deficiency: Impact of genotype, serum bile acid
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Objectives and Study: Mutations in ATP8B1 can lead to persistent cholestatic disease, also known
as familial intrahepatic cholestasis protein type 1 (FIC1) deficiency or PFIC1. Apart from cholestasis
and end-stage liver disease, patients may develop diarrhea, hearing loss, pancreatitis and allograft
steatohepatitis. We analyzed factors associated with its prognosis, including the presence of predicted
protein truncating mutations (PPTMs), serum bile acid concentrations (sBA) and surgical biliary
diversion (SBD), using the largest genetically defined cohort of FIC1 disease to date.
Methods: Our multicenter, retrospective cohort study included 130 patients with compound
heterozygous or homozygous predicted pathological mutations in ATP8B1. Patients were categorized
according to the number of PPTMs (defined as splice site, frameshift due to deletion or insertion,
nonsense, duplication); FIC1-A (n=63, no PPTM), FIC1-B (n=30, one PPTM) or FIC1-C (n=37, two
PPTMs). Cut-offs for sBA were based on ROC analyses.
Results: Overall, serum bile acids concentration (sBA) at first presentation (below age 1y) was
negatively associated with NLS during follow-up (%NLS at 10y: sBA< 194 µmol/L, 57% vs. sBA≥194
µmol/L, 31%; P=0.03, left figure). The proportion of patients with sBA at presentation < 194µmol/L was
45%, 60% and 68% in FIC1-A, FIC1-B and FIC1-C patients, respectively (P=0.09). Survival analysis
showed that at age 18y, 44% of all patients were alive with native liver. Native liver survival (NLS) was
comparable between the three groups (%NLS at 10y: FIC1-A, 67%; FIC1-B, 43%; and FIC1-C 58%,
P=0.15). A lower fraction of FIC1-C patients underwent SBD (%SBD at 10y: FIC1-A, 66%; FIC1-B,
60%; and FIC1-C, 43%; P=0.02). Overall, undergoing SBD was associated with a decrease in sBA
(pre-SBD 230µmol/L, post-SBD 74µmol/L; P=0.005). SBD tended to be associated with prolonged
NLS (HR 0.53, 95%CI 0.28-1.01, P=0.05), as with a post-SBD sBA concentration < 65µmol/L (P=0.05,
right figure). The proportion of patients achieving a post-SBD sBA concentration < 65µmol/L was
comparable among FIC1-A, FIC1-B and FIC1-B patients (50; 40; and 63%, resp.; P=0.63), as was
NLS at 10 years post-SBD (69; 45, 66%; resp. P=0.31).
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Conclusion: Patients with one or two predicted protein-truncating ATP8B1 mutations do not differ in
natural history from patients with other ATP8B1 mutations. Irrespective of the type of ATP8B1
mutations, serum bile acid concentration at initial presentation and surgical biliary diversion are
associated with native liver survival in patients with FIC1 deficiency.
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Objectives and Study: Congenital hepatic fibrosis (CHF) is a rare autosomal recessive
inherited disorder that occurs as a result of ductal plate malformation; the rate of both bile duct
damage and fibrosis formation has shown to be variable and time dependent; thus hepatic fibrosis and
portal hypertension are progressing with age.Liver stiffness measurement (LSM) by transient
elastography (TE) has been validated as a non-invasive tool for measurement of liver fibrosis, and
portal hypertension; However the value of LSM by TE in evaluation of children with CHF is not clear
enough in the literature. A prospective study was conducted to evaluate the value of TE in assessment
of children with CHF.
Methods: Twelve children, 4 (33.3%) females and 8 (66.7%) males, their median age was 6 (2 - 14.5)
years, with definite diagnosis of CHF by liver biopsy were included. All patients underwent thorough
clinical evaluation; basic lab assessment including CBC and Liver functions; APRI score; Doppler
ultrasonography; and upper endoscopy for evaluation of portal hypertension.
Liver fibrosis was measured semiquantitatively as well as by assessment of fibrosis
proportionate area (FPA) in liver biopsy.Transient Elastography (TE) by Fibroscan was
performed to assess liver stiffness.
Results: Except one child with early bridging fibrosis, all other children were presented with marked
bridging fibrosis 9 (75 %) patients, or advanced fibrosis with cirrhotic like pattern in the remaining 2
(16.7 %) patients. The morphometric FPA ranged from 8-52%. Liver stiffness measurement (LSM)
results ranged from 12-75 kPa. Esophageal varices (EV) were reported in 10 children; graded from 1
to 3.
Values of LSM showed significant positive correlation with morphmetric assessment of liver fibrosis (r
= 0.98; p < 0.0001); and semiquantative assessment of liver fibrosis (r = 0.72; p = 0.009); the
endoscopic grade of EV (r = 0.84; p = 0.001) and APRI score (r = 0.59; p = 0.04). A LSM of 13.15 KPa
served as the best cut off point for detection of EV with 90% sensitivity and 50% specificity; AUROC
was 0.9.
Conclusion: Transient elastography by Fibroscan can be considered a reliable noninvasive method
for assessment of liver fibrosis in children with CHF, hence it may be recommended in follow up.
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[Figure 1: Correlation of Liver Stiffness Measurements (LSM) and Liver Fibrosis by Morphometry.]
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Objectives and Study: Epidemiological evidence suggests that thrombophilic risk factors including
factor V Leiden G1691A, prothrombin G20210A polymorphism, MTHFRnt677T, sex and blood type
contribute to the progression of fibrosis in liver disease. We investigated whether such prothrombotic
risk factors are associated with progression of fibrosis in children with biliary atresia (BA) and if the
existence of thrombophilia leads to a reduced transplant-free survival.
Methods: We included all patients treated for BA at Hannover Medical School with available pretransplant liver fibrosis scores. Thrombophilic risk factors were assessed as part of routine laboratory
surveillance and included genotyping for factor V Leiden G1691A, prothrombin G20210A
polymorphism, and MTHFRnt677T. Baseline patient characteristics were retrospectively captured from
patient´s notes. Liver fibrosis staged as ISHAK score was identified from all pre-transplant liver
biopsies that were performed for clinical indications. Transplant-free survival times were displayed
using Kaplan‐Meier plots, and were compared between groups using univariable and multivariable
Cox regression models (adjusted for sex).
Results: Data were analysed of 143 children with BA (57% female) of whom 69% (n=98) were liver
transplanted. The median age of children with BA at KASAI was 56.5 days (IQR 43-77 days). In line
with Western European prevalence data, heterozygous factor V Leiden and prothrombin G20210A
mutations were determined in 7% (n=10) and 2% (n=3) of the patients with BA. MTHFRnt677T
homozygous mutation was present in 10% (n=15) and blood type non-0 was found in 76% (n=97) of
the patients with BA.
Patients with MTHFRnt677T homozygous mutation underwent liver transplantation earlier (Figure 1;
HR 1.5, 95%CI 0.8-2.8) than those without. There were no relevant differences for factor V Leiden (HR
1.0, 95%CI 0.5-2.1) and prothrombin20210A mutation (HR 0.8, 95%CI 0.2-3.4).
Conclusion: We detected some evidence that, MTHFRnt677T homozygous mutation is associated
with reduced transplant-free survival. It remains unclear yet if anti-coagulative intervention may
improve transplant free survival of children with biliary atresia. Larger studies are warranted to validate
the conclusion.
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[From birth until LTX stratified by MTHFRnt677T neg./heterozygous and homozygous (CI
95%;p=0.98)]
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H-O-022
Bile duct recovery in a toxic model of biliary atresia using L-NAC, IL-33, and IL-13
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Orith Waisbourd-Zinman1
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Objectives and Study: Biliary atresia (BA) is a form of biliary fibrosis with obstruction of the
extrahepatic bile ducts (EHBDs) of newborns. Patients have severe EHBD fibrosis at the time of
diagnosis. The isoflavonoid biliatresone, which causes rapid decreases in glutathione (GSH), leads to
BA-like disease in newborn livestock, larval zebrafish and obstruction of ex-vivo mice EHBDs. Our
goal was to assess EHBD repair following biliatresone injury with L-N-acetyl-cysteine (L-NAC) (to
increase GSH) and with biliary mitogens (IL-33, IL-13).
Methods: Intact EHBDs were isolated from 3 to 6-week-old BALB/c mice. The ducts were then placed
on roller inserts and cultured in a Vitron Dynamic Organ Culture Incubator at 37°C, in 95% O2 and 5%
CO2, for 30 hr. Ducts were treated with biliatresone for 6 hours followed by washout and 3 treatment
regimens: L-NAC, L-NAC+ IL-33 and LNAC+ IL-33+ IL-13. Twenty-four hours post treatment, EHBDs
were fixed and stained (whole mount) or embedded in paraffin, sectioned and stained for CK-19
(marks cholangiocytes), vimentin (mesenchymalization marker) or ZO-1 (tight junction marker).
Results: EHBDs treated with biliatresone for 6 hours demonstrated lumen obstruction, altered
epithelial morphology, increased vimentin expression (both intensity and sub-epithelial stain width) and
ZO-1 stain alteration. Treatment of obstructed lumens with L-NAC for 24 hours demonstrated
restoration of the occluded lumen, significantly reduced vimentin expression and restoration of ZO-1
stain. The addition of IL-33 and IL-13 resulted in greater improvement in both parameters.
Representative images are presented in Figure 1.
Conclusion: Our results demonstrate the potential reversibility of obstructed EHBDs with L-NAC and
IL-33 and IL13. These novel findings may result in therapeutics options for patients with biliary atresia.
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Long term tube feeding in young children with Alagille syndrome: Does it impact height?
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Objectives and Study: The effect of a nutritional intervention on growth in children with Alagille
syndrome (ALGS) has not been studied. We aimed to describe nutritional management of ALGS
children (≤5 years) in a large paediatric liver center; examine differences in growth before and after the
initiation of tube feeding (TF).
Methods: Retrospective study of children with clinically and/or genetically defined ALGS who received
long term (≥1 year) TF. ALGS children without nutrition intervention (CG) were matched for age at
moment of TF initiation, sex and gestational age (GA). Z-scores of weight (WAZ) and height (HAZ)
were grouped at: initiation of TF/control date (T 0); 1, 2, 3 and 6 months prior to TF (T -4-T-1); 1, 2, 3, 6
and 12 months (T1-T5) post TF. Statistical analyses were performed using R.
Results: Nutritional interventions were done in 29/80 (36.2%) ALGS children: 23 TF, 2 TPN and 4 a
combination of both. Of the 27 children that received TF, 13 (61.5% male) had sufficient data and
received TF for ≥1 year; they were matched with 10 controls. Median (Q1;Q3) birth WAZ and GA were
-1.2 (-1.6;-0.7) and 38 (37;39) weeks (TF vs CG: p-values ≥0.114). TF was initiated at a median age of
0.8 (0.6;0.9) years. Conjugated bilirubin, ALT, AST, GGT, and platelets at T 0 for TFG were not
significantly different from the CG (all p-values ≥0.161). 3 children from each group were transplanted
at a median age of 3.1 (2.8;4.3) years. Extrahepatic involvement including cardiac anomalies was
comparable for both groups. Mean (SD) WAZ at T 0 were -3.8 (1.6) and -1.1 (1.5) for TFG and CG (p<
0.001); HAZ at T0 was significantly lower in TF than CG (-3.4 (-5.1;-2.7) vs -1.5 (-2.2;-1.0), p=0.008).
Figure 1 shows that median delta WAZ, but not delta HAZ was significantly greater than 0 after
initiation of TF. A generalized estimating equation including prematurity, age at initiation and group
showed a significantly higher WAZ growth rate in the first six months and no difference for HAZ growth
rate.
Conclusion: One third of this ALGS cohort received tube feeding and/or TPN; no laboratory or
phenotypic differences were identified between ALGS children who did or did not receive TF. Long
term (≥1 year) TF leads to a sustained increase in WAZ, but no changes were seen in HAZ in the first
year after TF initiation. This implies that weight is modifiable in ALGS in early childhood but that height
may be determined by intrinsic genetic factors and/or cholestasis, as all grew well below WHO
references.
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[Figure 1]
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KIF12 variants may cause familial cholestatic liver disease
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Objectives and Study: Recently, KIF12 has been identified as a new candidate gene for familial
cholestatic liver disease [1-2]. KIF12 is a member of the kinesin super family, a family of microtubuleassociated motor proteins involved in organizing the cytoskeleton and intracellular transport. Due to
this role, cholestasis in KIF12 positive patients is assumed to be a result of cell polarity loss.We
describe five cases with a likely pathogenic KIF12 variant from three unrelated families, their different
phenotypes and our investigations to study loss of hepatocyte polarity.
Methods: Children with familial cholestasis and a likely pathogenic variant in the KIF12 gene were
identified from the NGS screening programme in our group. Clinical and laboratory data of these
patients with KIF12 variant were collected from case notes and stored liver biopsies were reexamined. Parents and siblings of KIF12 positive cases were tested for the variant to analyze
segregation.
Results: In five cases from three unrelated consanguine families we detected the homozygous
nonsense variant in KIF12 (NM_138424.1): c.655C>T p.(Arg219*). The variant segregated within all
three families and underlines an autosomal recessive inheritance pattern. Generating a premature
stop codon in exon 8 (out of 16 exons) this variant is expected to lead to nonsense-mediated mRNA
decay and, if at all possible, to a truncated protein. The clinical manifestation of the patients ranged
from neonatal cholestasis with or without progression into chronic hepatopathy, liver cirrhosis with
portal hypertension with first symptoms in school age to asymptomatic presentation with anomalies
only detected as an incidental finding. The phenotype of sclerosing cholangitis with segmental
strictures and dilatation in central intrahepatic ducts previously described in Maddirevula et al.[1] was
not observed in our patients.
To study cell polarity, immunofluorescence staining for apical and basolateral marker proteins BSEP,
MRP2 and OATP1B1 as well as tight junction protein ZO1 were currently performed on paraffin
sections for 3 KIF12 patients of 2 families (2 time points per patient). Age matched controls
encompass tissue of one patient with MYO5B deficiency (4 time points) as positive control and of 2
patients with biliary atresia, of 2 urea cycle disorder patients, of 1 patient with syndromic biliary atresia
with genetically proven primary ciliary dyskinesia and surrounding tissue of a tumour patient (1 time
point each) as further controls.
Conclusion: Our results strongly support pathogenic KIF12 variants as cause for familial cholestatic
liver disease. Due its wide clinical presentation with even asymptomatic cases, KIF12-associated
cholestatic liver diseases are potentially underdiagnosed. The pathomechanism of KIF12 defects is
still unknown, but is likely based on disruption of cell polarity. To address this, we are currently
performing immunofluorescence assays for basolateral and apical markers on liver paraffin sections of
the above-described patients and several controls.
References: [1] S Maddirevula et al., Genetics in Medicine 21 (5), 1164 (2019).
[2] A Ünlüsoy Aksu et al., Hepatology Communications 3 (4), 471 (2019).
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Objectives and Study: Biliary atresia (BA) is one of the most common causes of cholestasis in
infants and is the main indication for liver transplantation in children. The pathogenesis of BA still is not
clear, but the importance of viral infections in activation of immune dysregulation and the loss of
tolerance to bile duct epithelial antigens is suggested. The aim of the study was to evaluate the
expression of selected immunological parameters in liver tissue in BA children with active CMV/EBV
infection and those without infection.
Methods: Thirty one children (14 female, 17 male, aged 4 weeks - 7 months) with newly diagnosed
BA were included into this retrospective study, and in all children CMV and EBV infection status was
confirmed by assessment of specific immunoglobulins M and G concentration and/or PCR method. All
tests for EBV infection were negative, and finally 2 groups of patients were selected: with active CMV
infection (group 1, n=4), without active or without past CMV/EBV infection (group 2, n=4). Other
patients with positive anti-CMV IgG antibodies were not included to the study. Studies were performed
on surgical liver biopsies taken during hepatoportoenterostomy. The specimens were fixed in 4%
buffered formalin, paraffin embedded and stained by hematoxylin, PAS, PAS with diastase and azan.
CMV DNA and EBER (EBV RNA) presence in tissue was tested by in situ hybridization technique. To
visualize cytotoxic T cells and NK cells immunohistochemical staining with anti-CD8 and anti-CD57
monoclonal antibodies was performed. In addition expression of CD56 was done. The results were
analyzed with the use of morphometric Cell^P program. The number of positive cells was calculated in
portal areas (2-3 areas per specimen) and in all bile ducts. Statistical analyses (t-test) was performed
with the use of Stata program.
Results: We did not find the presence of viral genetic material in studied groups, but CMV infection
significantly affected the number of cytotoxic T cells both in portal area and in bile ducts. The average
number of CD8 positive cells per mm2 of portal area in group 1 and 2 was respectively 335 and 200
(p=0,002). The average number of cytotoxic T cells infiltrated the epithelium of bile duct per mm2 in
group 1 and 2 was respectively 0,73 and 0,37 (p=0,0003). Expression of CD56 in the bile ducts
corresponded to the intensity of the inflammatory infiltrate of CD8 positive cells. In contrast to CD8
expression, CD57 reaction was slightly positive without significant differences between group 1 and 2;
only single CD57 positive cells were present in both groups.
Conclusion: Our results suggest that active CMV infection induces increased infiltration of cytotoxic
CD8 positive cells that could play role in BA immunopathogenesis.
The study was conducted as a grant S154/2017.
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Objectives and Study: Acute liver failure (ALF) in infancy is a rare but life-threatening condition in
which the underlying cause remains unresolved in up to 50% of cases. In recent years, several new
genetic causes of pediatric ALF were unravelled. Biallelic variants in LARS1, coding for the cytosolic
leucyl-tRNA synthetase, were identified to cause infantile liver failure syndrome type 1 (ILFS1). Since
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its description in 2012, further case reports have been published, but a systematic analysis of the
phenotype and genetic findings is lacking.
Methods: Within an international, multicentre study, individuals with biallelic, pathogenic LARS1
variants were included and their genetic and clinical data collected, including follow-up data of
previously published patients. Clinical variables were analysed and patients' fibroblasts characterized
functionally including aminoacylation activity of the cytosolic leucyl-tRNA synthetase.
Results: We identified 25 individuals from 15 families. Recurrent elevation of liver transaminases up
to full blown liver failure and encephalopathic episodes, both triggered by febrile infections, were the
most distinctive clinical findings. Interestingly, encephalopathic episodes also occured independently
from liver dysfunction. However, all patients presented with a multisystemic phenotype including
growth retardation (25/25), microcytic anemia (24/25), neurodevelopmental delay (22/24), muscular
hypotonia (17/21), and infection-related seizures (19/24) as the most prevalent signs. Functional
studies revealed decreased aminoacylation activity in all patients' cells studied. Interestingly,
aminoacylation activity further decreases during temperature elevation mimicking febrile infection.
Conclusion: IFLS1 is characterized by recurrent elevation of liver transaminases up to liver failure
and encephalopathic episodes with a concomitant multisystemic phenotype. Functional studies link
aminoacylation activity with the clinical course in ILFS1. Conclusively, recurrent elevation of liver
transaminases of unknown origin together with growth retardation, microcytic anaemia and/or
neurodevelopmental delay should prompt exome sequencing or genetic testing of LARS1.
Disclosure of Interest: J.R.L has stock ownership in 23andMe, is a paid consultant for Regeneron
Pharmaceuticals and Novartis, and is a co-inventor on multiple United States and European patents
related to molecular diagnostics for inherited neuropathies, eye diseases and bacterial genomic
fingerprinting, and is on the Scientific Advisory Board of Baylor Genetics (BG). The Department of
Molecular and Human Genetics at Baylor College of Medicine derives revenue from the chromosomal
microarray analysis and clinical genomic sequencing offered at BG (http://bmgl.com). The other
authors declare no conflict of interest.
Contact e-mail address: dominic.lenz@med.uni-heidelberg.de
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Objectives and Study: Patients with progressive familial intrahepatic cholestasis (PFIC) experience
significant pruritus that can necessitate surgical biliary diversion or liver transplantation. Therefore, a
key therapeutic objective is to reduce pruritus. However, there is a lack of publicly available
instruments that adequately measure pruritus in paediatric patients, who may not be able to self-report
their pruritus severity. The PRUCISION© observer-reported (ObsRO) pruritus measure was developed
to meet this need. The current analyses aimed to establish the measurement characteristics of this
novel measure.
Methods: The final ObsRO pruritus measure, including a 5-point pictorial response scale ranging from
0 (“no scratching”) to 4 (“worst possible scratching”) is administered twice daily via an electronic diary
(eDiary). Data from the randomised, double-blind, placebo-controlled phase 3 PEDFIC 1 study (with
n=62 randomised, dosed patients) was used to assess the measure's psychometric properties. Testretest reliability was assessed by means of intraclass correlation coefficient (ICC) between the first
week (“test”) and the second week (“retest”) of the baseline interval. Construct validity included
convergent validity and known-group validity. Convergent validity was assessed at baseline using a
Spearman correlation between baseline ObsRO pruritus and baseline Global Impression of Symptoms
(GIS) scales as assessed by patients (PGIS), caregivers (CaGIS), and clinicians (CGIS). Known-group
validity was examined by independent sample t test comparing baseline ObsRO pruritus scores in
baseline groups defined by CaGIS and CGIS (“None/Mild/Moderate” vs “Severe/Very Severe”).
Sensitivity to change was assessed by comparing changes from baseline to the end of study in
pruritus measure between improved/not improved groups defined by Global Impression of Change
(GIC) items. A threshold for clinically meaningful within-patient change was estimated.
Results: Overall, eDiary compliance for ObsRO twice-daily scratching scores during the study was
high (≥94%). The inter-item correlation between morning and bedtime ObsRO items (r=0.81) indicated
that these were internally consistent and could be averaged to produce a daily score. The estimated
ICC value was 0.87 (95% CI, 0.79−0.92), indicating good test-retest reliability. Moderate-to-strong
correlations were observed between baseline ObsRO pruritus and baseline PGIS, CaGIS, and CGIS
items (r=0.55 [n=8], r=0.55 [n=58], and r=0.46 [n=55], respectively). Evidence for known-group validity
was demonstrated by significant differences between baseline groups defined by CaGIS and CGIS
(P≤0.005). Pruritus measures demonstrated the ability to detect change over time (Table). For the
ObsRO pruritus score, distribution- and anchor-based analyses revealed that a change of -1.00 from
baseline could be considered clinically meaningful.
Conclusion: The PRUCISION© ObsRO pruritus measure is reliable, valid, and sensitive to change,
and as such, is appropriate for evaluating the effect of treatment on pruritus in PFIC and potentially in
other paediatric CLDs. In addition, a clinically meaningful ObsRO score change threshold of −1.00
was established.
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[Table. Mean Change From Baseline to Weeks 21-24 in Pruritus Score by CaGIC Assessment at
Week 24]

Disclosure of Interest: C. Gwaltney: Received consulting fees from Albireo Pharma, Inc., and IQVIA
C. Ivanescu: IQVIA – Employment L. Karlsson, N. Warholic, P. Horn: Albireo Pharma, Inc. –
Employment
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Volume 72, Supplement 1, May 2021

815

HEPATOLOGY - General Hepatology
H-O-028
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Objectives and Study: Wilson disease (WD) is a hereditary rare liver disorder wherein toxic copper
accumulation leading to spectrum of pathology ranging from elevated liver enzymes in blood serum,
liver steatosis to clinically apparent cirrhosis. Due to the fact that the development of hepatic injury in
WD patients is unpredictable and liver biopsy carries clinical risks, the search of new methods for WD
patients monitoring would be advantageous. However, alterations of lipid metabolism and connected
with them mechanisms regulating activation of hepatic stellate cells in WD patients is still an
unexplained. In vitro studies suggest that fatty acid-binding protein 1 (L-FABP) may has an impact on
both processes, but knowledge about this potential serum biomarker is insufficient in WD. Thus, the
aim of this study was to determine L-FABP concentration in sera of WD patients in relation to liver
steatosis/fibrosis.
Methods: The study involved 74 WD children, asymptomatic or with mild liver disease. Based on the
transient elastography, with cut-off values of Controlled Attenuation Parameter (CAP) ≥ 250 db/m for
diagnosis of liver steatosis and of Liver Stiffness Measurement (LSM) ≥ 6 kPa for diagnosis of liver
fibrosis, WD patients were divided into 3 subgroups: without liver steatosis and fibrosis (WD0, n=33),
with liver steatosis (WD1, n=28) and with fibrosis (WD2, n=13). Sera of healthy children (n=75) served
as control. Fasting blood samples were collected, immediately divided, and then examined for alanine
aminotransferase (ALT), aspartate aminotransferase (AST), total cholesterol and triglyceride (TG)
using biochemical analyzer Cobas 6000. L-FABP measurements were done in sera using ELISA Kit
(HK404, HycultBiotech). Statistical analyses were done using Statistica 13 Software and StatsDirect
statistical software ver. 3.2.7
Results: The mean L-FABP serum concentration was similar in the control group (15.99±8.01 ng/mL),
WD0 (19.07±12.02 ng/mL), and WD1 (15.08±9.10 ng/mL). In contrast, the mean level of L-FABP in
WD patients with fibrosis (WD2) was significantly higher (27.80±11.23 ng/mL) compared with the
control (p=0.002), WD0 (p=0.029) and WD1 (p=0.002) subgroups. The correlation between L-FABP
concentration and liver fibrosis was confirmed by regression analysis. L-FABP levels were significantly
related to LSM values (p=0.04) and Pearson's coefficient showed week positive correlation (r=0.24).
There was no statistically significant correlation between L-FABP levels and CAP values, total
cholesterol or TG. However, L-FABP was significantly related (p< 0.0001) to aminotransferase
activities. Pearson's coefficient showed moderate positive correlation between L-FABP and ALT or
AST (r=0.42 and 0.36, respectively).
The diagnostic accuracy of L-FABP to detect fibrosis was determined using ROC analysis with area
under the ROC curve equal to 0.790. The best L-FABP concentration cut-off value for diagnosing
fibrosis was 24.59 ng/mL, with sensitivity of 0.692, specificity of 0.885, positive predictive value of
56.25%, and negative predictive value of 93.1%.
Conclusion: Our results suggest that serum L-FABP could be a novel serological biomarker of liver
fibrosis in WD children.
This study was supported by IPCZD grant 256/18 and G-G1/19
Contact e-mail address: j.bierla@ipczd.pl
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Objectives and Study: Paediatric acute liver failure (PALF) is a rare but devastating condition that
leads to death or liver transplantation (LTX) in up to 47% of cases. The aetiology varies significantly
according to age and geographical location, but a definitive diagnosis is not determined in 30% of
cases in the industrialised world. Children with undetermined diagnosis have lower spontaneous
survival and higher rates of transplantation and death. Given the rarity of PALF, there has been a
variability in the diagnostic approach to this entity, and the importance of a systematic diagnostic
approach has been highlighted.
The aim of this retrospective study was to evaluate a systematic diagnostic approach to PALF and to
validate the value of the Liver Injury Units (LIU) Scoring System in predicting survival.
Methods: In Denmark there is only one department specialised in paediatric liver diseases including
PALF. Therefore, all children with PALF are admitted to the same hospital and are followed by the
same team of specialists. Since 2005 all Danish children diagnosed with PALF have been evaluated
and managed according to a standardised protocol, The Danish National Guidelines on Paediatric
Acute Liver Failure. The diagnostic workup programme includes biochemical, microbial, genetic,
metabolic and pharmacological tests.
All Danish children aged 0-16 years and meeting the PALF-criteria in the period from April 2005 to July
2018 were considered eligible. Children with oncological diagnoses were excluded. The LIU scores
were calculated based on peak values (LIU) and admission values (aLIU). For statistical analyses the
Mann Whitney Test was used. A P-value less than 0,05 was regarded statistical significant.
Results: This study included 102 children (age 0 days to 15,65 years) of whom 26% were below three
months of age. Fortyfive males and 53 females. In 84 (82%) of children a diagnosis was established
(Table). The main cause was intoxication (26% acetaminophen overdose and 9% other toxicities),
followed by metabolic diseases and viral infections (both 13%). Only 18% were indeterminate. Twentyone children died (21%) and 10 had an LTX (10%), with the lowest risk of LTX/death in the group of
diagnosed children, 24%. Fifty percent of indeterminate children died or were transplanted. The LIU
and aLIU scores were significantly lower in children with spontaneously recovery compared to children
who died or were transplanted (LIU p< 0,0001 and aLIU p< 0,0001). When looking on the
indeterminate group alone, only LIU showed useful.
Abbreviations in the Table: Median (M) Interquartile range (IQR) Missing values (MV).
Conclusion: By using a systematic approach to diagnostic work-up in PALF, we achieved a lower rate
of indeterminate cases than most previously published data. Our results also suggest that the LIU
scores are a useful aid in predicting disease progression. Together, this highlights that diagnosis, and
not only liver biochemistry, is important to predict the outcome of PALF.
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Long-term treatment benefits of odevixibat, an ileal bile acid transporter inhibitor, in children
with progressive familial intrahepatic cholestasis: Improvements in total bilirubin, growth, and
sleep as secondary and exploratory outcome measures from the phase 3 PEDFIC 1 and
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Objectives and Study: Odevixibat, an orally administered, selective inhibitor of the ileal bile acid
transporter, is in development to treat cholestatic liver diseases. Here we describe selected secondary
and exploratory efficacy outcomes from phase 3 studies where odevixibat was administered to
children with progressive familial intrahepatic cholestasis (PFIC).
Methods: Children (aged 0.5-18 years) eligible for the 24-week, double-blind PEDFIC 1 study
(NCT03566238) had PFIC1 or PFIC2, elevated serum bile acids, and history of pruritus. Patients
(N=62) were randomised 1:1:1 to oral placebo (Pbo; n=20), odevixibat 40 µg/kg/day (n=23), or
odevixibat 120 µg/kg/day (n=19). PEDFIC 2 is an ongoing, 72-week, open-label extension study
(NCT03659916) enrolling patients from PEDFIC 1 (cohort 1) or new patients of any age with any type
of PFIC (cohort 2); all PEDFIC 2 participants receive odevixibat 120 µg/kg/day. We analysed the
interim PEDFIC 2 data cut at July 15, 2020 (through 24 weeks of treatment; N=69). PEDFIC 2
participants were grouped by prior exposure to odevixibat. Patients who were treated with odevixibat
in PEDFIC 1 (n=34) are defined as P1O. Those treated with Pbo in PEDFIC 1 (n=19) and patients in
cohort 2 (n=16) were combined into a single treatment-naive (TN) group. Secondary and exploratory
efficacy measures included evaluation of growth, hepatic chemistries, and sleep parameters.
Results: At the PEDFIC 2 interim data cut, median duration of exposure to odevixibat was 43 weeks
in P1O, 36 weeks for cohort 1 patients previously treated with Pbo in PEDFIC 1, and 19 weeks in
cohort 2. In addition to the previously reported decreases in pruritus and serum bile acids in PEDFIC 1
and PEDFIC 2, odevixibat also decreased total bilirubin levels, together indicative of alleviation of
cholestasis (Figure). Mean height Z scores in the P1O group increased significantly from -1.6 to -0.5
(P=0.02) with 48 weeks of treatment; similarly, those in the TN group experienced increases in height
Z score with 24 weeks of odevixibat (Figure). Changes in weight mirrored those observed with height
(eg, weight Z scores in P1O normalized over 48 weeks [-0.9 to 0.2; P=0.03]). From baseline through
the first 24 weeks of treatment, greater mean decreases were observed for patients with odevixibat vs
placebo in observer-reported percent of days needing help to fall asleep (-43% vs -3%, respectively),
needing soothing (-44% vs -8%), and sleeping with caregiver (-42% vs -6%). From weeks 24-48, P1O
had further reductions in these parameters (-12%, -10%, and -5%, respectively). Twenty-four weeks of
open-label odevixibat treatment in the TN group also decreased these parameters (-34%, -19%, and 14%, respectively). Overall, odevixibat was well tolerated; most treatment-emergent adverse events
(AEs) in PEDFIC 1 or 2 were mild or moderate, and overall, 1 patient discontinued each study due to a
treatment-emergent AE (PEDFIC 1: diarrhoea; PEDFIC 2: worsening cholestasis) as the primary
reason.
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Conclusion: Odevixibat treatment for up to 48 weeks was associated with clinically meaningful,
positive effects on cholestasis, growth, and sleep parameters in patients with PFIC. The totality of the
data support the potential of odevixibat to provide benefits to patients with PFIC.

[Figure. Total Bilirubin (A) and Height Z Scores (B) With Up To 48 Weeks of Odevixibat Treatment]
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Neuropsychiatric comorbidity is highly prevalent in children with Wilson disease
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Objectives and Study: To characterize a single centre cohort of children with Wilson disease (WD)
with a focus on prevalence and long-term outcome of neuropsychiatric comorbidity.
Methods: All patients diagnosed with WD in childhood at our centre born after 1970 were
retrospectively reviewed. Included were all patients who were diagnosed (according to the ESPGHAN
position paper, Socha et al. 2018) by clinical, laboratory (including analysis of the ATP7B gene) and
radiological investigations. Follow-up was carried out through an outpatient visit or structured
telephone interview. In a subgroup of patients aged < 18 years currently managed at our centre,
prospective specific neuropsychiatric assessment including PedsQL™ (Paediatric Quality of Life
Inventory), Children´s Color Trail Test™, GAS for WD (Global Assessment Scale for Wilson´s
Disease), MINI-KID (Mini International neuropsychiatric Interview for children and adolescents), and
GDS (Global Dystonia Severity Rating Scale) was performed. In cases with tremor, we categorized the
severity by the Clinical Rating Scale for Tremor. Data collection used a self-designed case-report form
and was performed using REDCap. The study was approved by the local Ethics Committee and
conducted in accordance with the Helsinki Declaration on medical research involving human subjects.
Results: Data from 93 paediatric WD patients (n=58 female) was included. In 81 patients the
diagnosis of WD was genetically confirmed. Of these, 49 patients had compound heterozygous and 32
patients had homozygous pathogenic variants in ATP7B. His1069Q was the most frequent mutation.
Presenting features of WD were elevated liver enzymes (n=34), acute liver failure (n=25), symptoms of
chronic liver disease (n=15), and primary neuropsychiatric manifestation (n=4; tremor, seizures and/or
obsessive washing). 15 patients were asymptomatic at the time of diagnosis (all identified by family
screening). Over time, 26 patients received liver transplantation (LTx) due to acute (n=19) or chronic
(n=7) liver failure. Within the long-term period of up to 40 years, 9 patients died, 13 were lost to follow
up, while 71 patients (min 7, max 48, median 21 years) are still alive.The current medication of these
71 patients is D-Penicillamine (n=37), Trientine (n=7), D-Penicillamine + Zinc (n=3) and Zinc
monotherapy (n=3). 4 patients are not receiving medication due to non-compliance. 17 patients
receive immunosuppressive therapy after LTx. During follow up 17/71 patients reported neurologicalonly, 4/71 psychiatric-only, and 4/71 neurological and psychiatric symptoms despite Wilson-specific
therapy. Cranial MR was performed in 36 patients, including 16 examinations with pathological
findings. In the prospective specific neuropsychiatric assessment conducted in 15 paediatric patients,
abnormalities in at least one test were detected each of the examined patients. Neuropsychiatric
abnormalities were found in patients in all groups regardless of the type of medication.
Conclusion: Mild and clinically undiagnosed neuropsychiatric symptoms are common in WD patients
and may be missed on general assessment. Despite use of current therapies, patients develop
neurological and/or psychiatric complications. Current therapeutic options appear to be insufficient to
address this comorbidity.
Disclosure of Interest: ED Pfister and U Baumann received financial support from Alexion.
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Objectives and Study: Despite excellent long-term survival after paediatric liver transplantation
(pLTx), risk factors for mortality especially at a later date are poorly understood. We aim to describe
long-term outcome of pLTx in our centre and to identify specific donor and recipient related risk factors
for mortality after pLTX.
Methods: This is a single centre retrospective cohort study analyzing the data of all consecutive liver
transplants in pediatric patients from 1983 - 2019. Data were acquired from our centre-specific pLTx
registry and from EUROTRANSPLANT. Risk factors and their significance were calculated by
univariable regression analysis and by multi-linear regression analysis and displayed as hazard ratio
for death after pLTx.
For continuous variables, hazard ratios were calculated by Cox regression analysis and displayed per
change in unit of regression.
Results: 828 pLTx were performed in 676 patients (132 re-, 19 3rd and 1 4th pLTx). 5-year-patientsurvival has improved significantly from 64% in Era 1 (1983-1992) to 97.5% in the recent era (OR
25.4;95%CI 3.4-190.1;p< 0.001).
Main causes of death (n=139) were infectious complications (45.2%), cerebral events (14.4%),
malignancies (9.4%), cardiopulmonal (7.2%) and graft related complications (5.8%). Age between 12
and 18 years was a risk factor for mortality (1.536,1.048-2.207;p=0.029). Patients transplanted for ALF
(2.952,1.983-4.290;p< 0.001) and viral hepatitis (3.465;0.856-9.107;p=0.033) had a higher mortality,
diagnosis of BA (0.476;0.302-0.720;p=0.003), PFIC (0.603;0.410-0.883;p=0.009) and UCD
(0.732;0.516-0.991;p=0.022) improved outcome. Living related pLTx was protective(0.305;0.1510.546;p< 0.001), re-LTx increased mortality (2.236;1.551-3.170;p< 0.001).
Recipient´s bilirubine level at pLTx was a risk factor(1.002;1.000-1.003;p=0.002) same as lower
albumine (0.965;0.937-0.995,p=0.027). Prolonged cold ischaemic time(1.043,1.006 - 1.079;p=0.004),
pLTx duration(1.227;1.129-1.328;p< 0.001) and arterial thrombosis of the graft(2.154;1.3433.287;p=0.002) impaired patient survival.
Donor´s creatinine elevation had a negative impact (1.004;1.001-1.006;p=0.002). Positive CMV-IgG
improved survival(0.619;0.378-0.994;p=0.047), whereas positive CMV-IgM had a negative
impact(2.632;1.000-5.768,p=0.05). 8 of 16 patients transplanted from a CMV-IgM-positive donor died,
7 of which of infectious causes.
Donor´s death by travel accident had a positive effect (0.370; 0.092 - 0.977; p=0.044) on long time
survival; while a cerebrovascular cause of death impaired survival(1.574; 1.079 - 2.239; p=0.0194).
Conclusion: Infectious complications remain main cause of death after pLTx. Transplantation for
acute liver failure especially in adolescence is associated with a comparatively high mortality, whereas
defined diseases as BA, PFIC and UCD have a good outcome. Donor profile has a significant impact
on survival: Living related transplantation improves outcome; previous CMV-contact of the donor has a
protective effect, whereas an acute CMV-infection impaired survival. Renal disease and
cerebrovascular incidents of the donor impair survival after pLTx.
The characterization of the ideal donor for pLTx needs further elaboration, especially regarding
infectious history and the impact on septic complications after pLTx.
Contact e-mail address: leiskau.christoph@mh-hannover.de
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Objectives & study: The UK has been severely affected by the COVID-19 pandemic. The impact on
the adult population has been disproportionately higher when compared to children with consequent
challenges to organ donation and liver transplantation (LT). Across the three UK paediatric liver
centres there has only been a very small number of patients who tested positive for COVID-19 and all
made a speedy and full recovery. We report here the response during the pandemic across the 3
paediatric LT centres.
Methods: A series of nationally agreed policy changes affecting the liver procurement, listing and
transplant process were agreed during regular meetings with LT centre directors and NHSE. Actions
at a local and national level were agreed to protect and maintain the paediatric LT programs.
Data were collected from 27/03/20 until 26/11/20 and compared with same time period for the years
2016-19.
Results: During the study period, there was a significant reduction in the adult population in the mean
number of weekly liver offers, donors and LTs compared to before the pandemic with signs of recovery
between the 1st and 2nd UK lockdown periods (Figure 1). More specifically the number of livers
offered nationally was reduced from an average 30-40/ week to only < 10/week during the 1st wave in
the March-April period. The number of children registered on the LT list during the study period across
all 3 centres was 74 in total with 17 (23%) super-urgent and 57(77%) electives, which was similar to
previous years.
Overall, 65-80 paediatric LTs are performed annually across the UK's 3 paediatric centres.
From March-November 2020 there were 58(82%) elective and 13(18%) super urgent (acute liver
failure & hepatoblastoma) paediatric LTs performed.
Donor Brain Dead (DBD) and Donor Cardiac Dead (DCDC) LTs were 54(76%) and 3(4%),
respectively. Living related LT (LRLT) program was sustained comprising 20% of LTs performed.
The number of paediatric LTs performed during the pandemic was comparable to those performed
yearly since 2016. The number of LT per paediatric centre for King's College Hospital (KCH),
Birmingham Children's Hospital (BCH) and Leeds Liver Unit were 40 (56%), 15(21%) and 16(23%),
respectively with excellent outcome. A 15 year old girl from KCH diagnosed with Wilson disease
presented with liver failure and became COVID-19 positive whilst listed. She underwent LT soon after
becoming COVID-19 negative. No perioperative mortality was reported with excellent outcome so far
in all.
Conclusion: The current COVID-19 pandemic had a significant impact on the UK adult LT program.
The paediatric LT program was preserved despite a decrease in organ offering and retrieval nationally
plus limitations on adult intensive care resources at a regional level. Overall, paediatric LT outcome
remained very good.
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[Number of deceased donor LTs performed in the UK in adult/children between February-November
2020]
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Objectives and Study: Mitochondrial DNA depletion syndrome (MDS) is a heterogeneous group of
disorders characterized by reduction of intracellular mtDNA content and deficient synthesis of
respiratory chain complexes. The aim of this study was to investigate clinical, histopathologic and
molecular features associated with the hepatocerebral form of MDS.
Methods: This is a single-center retrospective study including all patients referred to the King's
College Hospital, London between Jan 2002 and Sept 2019 with a genetically confirmed MDS.
Genomic DNA was isolated from white cells, liver and/or skeletal muscle samples. Mitochondrial
nuclear genes, including POLG, MPV17, DGUOK and Twinkle, were sequenced. When available,
respiratory chain analysis and mitochondrial DNA copy number detection were carried out in muscle,
liver and/or skin specimens.
Results: We identified 24 (13 males) children from 22 families who had genetically proven MSD: 7
POLG, 7 DGUOK, 10 MPV17. All patients had a liver involvement. Fifteen (62.5%) had acute liver
failure (ALF) (4 POLG, 6 DGUOK, 5 MPV17) and 9 (37.5%) cholestasis and/or raised transaminases.
4/10 (40%) with MPV17 mutations had a rapid liver decompensation (median 4 months, range 2-16).
4/7 (57%) patients with POLG mutations developed the liver injury after starting sodium valproate.
Overall, median age at presentation was 3 months (2 days-189 months). 6/7 (86%) patients with
DGUOK mutations had neonatal ALF (median 12 days, range 2-30 days), whereas the liver
involvement developed at a median age of 2.5 months (range 1-24), 9.5 months (range 4-189) with
MPV17 and POLG mutations, respectively. 18/24 (75%) patients showed neurologic involvement, with
abnormal findings on brain MRI in 13. The histopathologic examination of the available 12/24 liver
samples showed variable degrees of necrosis, steatosis, cholestasis and fibrosis, whereas only 5/17
muscle biopsies documented histological abnormalities. Mitochondrial respiratory chain deficiency was
documented in 4/13 patients. Severe mtDNA depletion in muscle and/or liver specimens was
demonstrated in 4/12, moderate in 6/12, mild in 1/12. 16/24 (67%) patients died at a median age of 8
months (range 0.9-124) after a median time of 5.6 months from presentation: 4/7 POLG at 57 months,
7/7 DGUOK 5/10 MPV17 at 8 months. Three patients, of whom 2 siblings, with MPV17 mutations,
received cadaveric liver transplant (LT) at a median age of 24 months (range 5-132): they are all alive
at 228, 144, 189 months after LT; a progressive neurological involvement is evident in the siblings with
MPV17 mutations.
Conclusion: Mutations in DGUOK and MPV17 genes are associated with a severe clinical phenotype
characterized by early onset/neonatal ALF or rapidly progressive cholestasis and death before 12
months of age. When considering LT in infantile ALF, these genes should be tested for using fast-track
NGS-expanded panels, since clinical features may be nonspecific. Moreover, the nervous system
involvement should be assessed with brain MRI/MRS. In patients with developmental delay and drugresistant seizures, POLG mutations must be excluded before starting sodium valproate.
Contact e-mail address: michele.pinon@gmail.com
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Objectives and Study: Prevention of vertical transmission of hepatitis B virus (HBV) infection is
crucial to reduce its incidence according to the WHO global health sector strategy for eliminating viral
hepatitis as a major public health threat by 2030.
A survey on the vertical transmission of HBV was developed to assess the current hospital policies
and practices to prevent vertical transmission of HBV and identify potential barriers to the full
application of the international guidelines across European countries.
Methods: A web-based survey was supported by Penta Foundation and distributed by INCIPIT (Italian
Network for Paediatric Clinical Trials) across Italy and all European countries through the Network of
European National Hubs, the linked clinical sites, from 01/10 to 30/10/2020. The survey was focused
on the prevention strategies adopted before, at, and after birth. Each hospital provided a single
response to the survey by the most experienced physician(s).
Results: Overall, 76 delivery hospitals completed the survey (45 from Italy and 31 from other
European countries). Seventy-five percent of the responders were from neonatal intensive care units
with more than 1000 deliveries/year. The average number of HBsAg positive pregnant women was
between 10 and 50/year in 47% and > 50 in 5.3% of the centers. Most centers (88%) had a written
protocol for preventing the vertical transmission of HBV. Before birth: 53% and 46% of responders
perform HBsAg screening in the first and third trimester of pregnancy, respectively. HBsAg positive
pregnant women are tested for serologic HBV markers and HBV-DNA in 78% and 63% of the centers,
respectively. Only 38% of the HBeAg positive women with high HBV-DNA levels are treated during the
last trimester of pregnancy. HBsAg positive women are tested for HCV in only 76% of the centers. At
birth: newborns from HBsAg positive mothers receive HBV vaccine in 91% of the centers within 12
hours of birth. In 74% of the centers involved women with unknown HBsAg status are tested at the
hospital admission and in 78% the result of maternal testing is awaited before administering HBV
vaccine to their newborns (Table 1).
After birth: post-vaccination serological testing of newborns from HBsAg positive mothers is provided
in 47% of the centers. Inconsistency has been reported across all centers on the timing of the HBV
vaccine schedule.
Conclusions: This survey showed significant heterogeneity and gaps in the hospital policies and
correlated procedures to prevent vertical transmission of HBV, particularly before and after birth.
This may result from a false perception about immunoprophylaxis´s effectiveness, whereas 10%-20%
of infants born to mothers with high levels of viremia still acquire HBV despite HBV vaccine and
immunoglobulins. The determination of the maternal HBsAg status in the third trimester may be too
late to start antiviral therapy in women with high HBV-DNA levels. A lack of post-vaccination
serological testing does not identify infected subjects despite immuno-prophylaxis or non-responders
to the vaccine.
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There is need to implement a multidisciplinary clinical pathway involving obstetricians, neonatologists,
and hepatologists, with a stronger connection between the prenatal, perinatal, and postnatal phases.

[Tabl.1]
Table 1. Immunoprophylaxis in newborns from HBsAg positive mothers, mothers with unknown
serological status, and negative HBsAg mothers.
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The risk of advanced liver disease in mother-to-child chronic hepatitis C
Lorena Fernandez Tomé1, Maria Jose Quiles1, Maria Alos1, Maria Dolores Lledin1, Angela de la
Vega1, Esteban Frauca1, Loreto Hierro1, Paloma Jara1
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Objectives and Study: Cirrhosis in children with chronic hepatitis C acquired by any route has been
reported in 0.9-2%. The cumulative risk by age was not addressed.
Aims were to study the risk of advanced liver disease by age in patients with chronic HCV infection via
mother-to-infant transmission.
Methods: Cases (147, 58.6% female) of mother-to-infant chronic HCV infection observed in one
referral hospital. Patients were born between 1980 and 2014. HCV Genotype (g) distribution was g1 in
108 (1a=38, 1b=66 1,non specified=4), g2 in 4, g3 in 21 and g4 in 10.
Treatment was administered to 110 children (75%), using IFN (12), pegIFN-ribavirin (94) or Direct
Antiviral Agents (DAA 25) according to the recommendations in different periods. Overall 66 patients
had HCV infection cleared with treatment.
The time with active infection was calculated from birth to last follow-up visit or to last positive HCVRNA in those who cured with treatment. It averaged 13 years (range 3.3 to 19).
During active HCV infection the risk of advanced liver disease was evaluated by: clinical findings and
laboratory tests (in all cases), and complementary data (in 108 ): liver biopsy (in 65, age 8.1 ±4.2 yrs),
FIBROSCAN ™ elastography (in 35, age 13.3 ±3.1 yrs) or both (8).
The probability of clinically advanced disease and the probability of F3/F4 (by biopsy or Fibroscan) by
age were calculated by Kaplan-Meier.
Results: Using any method (clinical, biopsy, elastography) a total number of 5 cases (3.4%) of
advanced disease were identified (4 F4, 1 F3). Age was 7 to 16 years. The 4 F4 patients had physical
signs, ultrasound and/or laboratory tests of advanced liver disease. All were infected by HCV g1a, all
cleared HCV infection with DAA, signs of severe damage persisted after cure but none developed
complications.
The probability of progression to advanced liver disease in the 147 children, assessed by any
methods, was 0.95% at age 10 years and 13.6% at age 18 years.
The probability of developing F3 or F4 in 108 children with biopsy or elastography was 1.2% at age 10
years, 9.4% at age 15 years and 15.4% at age 18 years.
Conclusion: Advanced liver disease was observed in 3.4% of children with mother-to-child chronic
HCV. The risk was low in the first 10 years of life, but the probability increased to 15.4% by 18 years.
The risk of significant damage during adolescence reinforces the need of detection of HCV and
treatment with DAA.
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Safety and immunologic response of double- and standard-dose hepatitis B revaccination in
liver-transplanted children with anti-HBs loss: A randomized controlled trial study
Palittiya Sintusek1,2, Supranee Buranapraditkun2,3, Nawarat Posuwan4, Jettanong Klaewsongkram 3,
Narissara Suratannon5, Nuttaruks Chaijitraruch1,2, Voranush Chongsrisawat1, Yong Poovorawan4
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Objectives and study: High prevalence of hepatitis B (HB)-antibody loss after liver transplantation
(LT) and de novo HB infection (DNH) were documented. Strategy to prevent DNH should be
considered. The study aims to compare immune response and safety of 2 HB vaccine regimens in
liver-transplanted children.
Methods: Liver-transplanted children between 2003 and 2019 were recruited. All received primary HB
immunization but anti-HBs after LT ≤100 mIU/mL. Children were allocated with block randomization
into 2 groups; standard (0.5 ml) and double (1 ml) dose HB vaccine intramuscularly at 0-1-6 months.
Anti-HBs was assessed at 0, 1, 6, 7-9 and 9-12 months. Responder was defined if participants had
anti-HBs < 10 mIU/mL before revaccination but had seroconversion (anti-HBs >10 mIU/mL) after 3dose vaccination while nonresponder had no seroconversion after 3-dose vaccination. Peripheral
blood mononuclear cells (PBMCs) were extracted for cellular study by the enzyme-linked immune
absorbent spot (ELISpot) assay and flow cytometry. The primary outcome was the percentage of
responders and geometric mean titer (GMT) of anti-HBs at 7-9 months. The trial was registered in Thai
Clinical Trials Registry with study number TCTR 20180723002.
Results: Sixty-six children were randomly into 2 arms with 33 participants in each arm, three and 4
participants in standard- and double-dose group dropped out. At month 7-9, the percentage of
seroconversion was 23 (92.0%) of 25 (95%CI 73.9-99.0) and 16 (88.9%) of 18 (95%CI 65.3-98.6) in
standard- and double-dose group. There was no significant difference in GMT of anti-HBs between 2
groups in 5 time points. However, GMT of anti-HBs after time point 4 (1372.4 [95%CI 650.2-2896.7]
and 730 [95%CI 262.7-2031.6] mIU/mL in standard- and double-dose group) was significantly higher
than after time point 2 (241.3 [95%CI 90.9-641.0] and 181 [95%CI 63.8-516.1] mIU/mL in standardand double-dose group) in both groups (P< 0.05). No serious adverse reaction after vaccination was
reported. At time point 5, GMT of anti-HBs in double-dose group was significantly higher than at time
point 2 (969 [95%CI 328.2-2861.4] and 181.5 [95%CI 63.8-516.1] mIU/mL). IFN-γ at time point 4 was
significantly higher than at time point 1 (32 [4,68] and 14 [0,23] spot forming cells/106PBMCs, P<
0.05). There was no significant difference in subpopulation of Treg cell, CD4 T cell, CD8 T cell, B cell
and NK cell. Comparing between responders (n=38) and nonresponders (n=4), the time of
revaccination after LT and tacrolimus level were the significant factors of seroconversion (P< 0.05).
The time of revaccination after LT in responders and nonresponders were 1.95 (0.66, 4.95) and 0.58
(0.54, 0.65) years. The tacrolimus level in responders and nonresponders were 3.6 (2.6, 5.7) and 6.7
(5.8, 7.8) ng/mL.
Conclusions: Standard- and double-dose HB regimens were highly effective and safe for livertransplanted children who previously immunization. GMT of anti-HBs at short-term follow up in doubledose group was higher than standard-dose group. IFN-γ tended to be the good surrogate markers for
humoral response after revaccination. For successful reimmunization with the robust immune
response, HB revaccination should be introduced not earlier than 6 months after LT and when
immunosuppressant dosage was still high.
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The effect of COVID-19 pandemic on treatment adherence and patients´ behavior in paediatric
liver transplant patients
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Objectives and Study: The coronavirus disease (COVID-19) pandemic affects medical care
worldwide, including adult and paediatric patients with chronic gastrointestinal illnesses. Paediatric
liver transplant (LT) patients are treated with chronic immunosuppressive therapy, making them more
vulnerable to infectious diseases. Very little data exists on COVID-19 effect on paediatric LT patients,
including its effect on their daily life and routine. In our study we aimed to assess the impact of COVID19 pandemic on health care provision, fear of infection, adherence to medical treatment and
compliance with officially recommended protective measures, in LT children and adolescents.
Methods: A cross-sectional study based on a structured internet or telephone survey was conducted
among all paediatric LT patients (age< 19 years old) treated in a tertiary paediatric referral center.
Enrollment occurred between July 1st and September 10th, 2020. The survey questionnaire was
designed specifically for this study and included 11 questions regarding the impact of COVID-19
pandemic on the behavior and treatment adherence. The survey was completed by one of the
patients' parents for patients younger than 18 years of age, and by the patients themselves if above 18
(and < 19 years old). Survey results were compared to the results of the same survey conducted
among 244 paediatric patients with inflammatory bowel diseases (IBD).
Results: A total of 76 paediatric LT patients participated in the study. The study population included
40 (52.6%) females with a median age of 11 (IQR 5.9-14) years. Median time after transplantation was
5.5 (IQR=3.5-8.5) years. Most patients (44, 57.9%) did not feel any decrease in health care access
during COVID-19 pandemic. Majority of 58 (76.3%) patients reported fear of severe COVID-19
infection due to LT or LT associated medications. Half of the patients (38; 50%) reported the need for
emotional support during the pandemic. A total of 51 (67.1%) patients reported that they strictly
followed the Ministry of Health (MOH) guidance (including social distancing, use of face mask and
traffic restrictions).
Additional protective measures were taken by 64 (84.2%) patients. The most common was avoidance
of school or kindergarten despite approval of attendance by the MOH. Voluntary lockdown was
implemented by 27 (35.5%) patients.
The majority of patients (55, 72,4%) reported that they were adequately informed about the potential
effect of COVID-19 on patients with LT. None of the patients changed or discontinued their
medications due to COVID-19.
Compared to paediatric patients with IBD, higher percentage of paediatric LT patients stated that they
feel sufficiently informed regarding COVID-19 effect on their disease (55, 72.4% vs. 110, 45.1%, p<
0.01) and more paediatric LT patients reported taking extra protective measures (64, 84.2% vs. 120,
49.2%, p< 0.01).
Conclusion: COVID-19 pandemic affected paediatric LT patients in several ways; They reported a
high rate of fear of severe COVID-19 infection, took additional protective measures on top of the
recommendations and reported a need for emotional support. Our findings emphasize the need for
patients' reassurance and providing of adequate information in order to address patients' fears and
avoid taking unnecessary protective measures.
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Extrahepatic bile duct injury in MDR2 knockout mice can be repaired with L-NAC treatment
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Objectives and Study: Primary sclerosing cholangitis (PSC) is a poorly understood cholangiopathy
characterized by persistent and progressive biliary inflammation and fibrosis, with no effective therapy
except for liver transplantation. Extrahepatic biliary tree phenotype is less studied compared to
intrahepatic biliary injury both in the human disease and Mdr2-/- mice, the established mouse model of
PSC. In this study, we aimed to characterize extra hepatic biliary tree of Mdr2 -/- mice at various ages
and evaluate if the injury can be repaired with N-Acetyl-L-Cysteine (L-NAC), an antioxidant and
glutathione precursor.
Methods: We histologically characterized the extra hepatic biliary tree of Mdr2-/- mice, at various ages
from 2 to 40 weeks of life and compared to wild type (WT) mice. In order to evaluate the potential
therapeutic, (extra hepatic bile ducts) EHBDs from 2 and 16-week old Mdr2-/- mice were dissected and
incubated ex-vivo with or without the addition of 5µM L-NAC for 24 hours. EHBDs were stained for
H&E, and immunofluorescent stained for K19 (cholangiocyte maker), ZO1 (apical tight junction), and
DAPI. In addition, we supplemented the drinking water of 16 and 24 weeks old Mdr2 -/- mice with 30gr/L
L-NAC, replaced 3 times per week, and assessed mice liver and EHBD response to L-NAC, compared
to WT mice, by H&E and Sirius Red staining
Results: Mdr2-/- mice developed progressive EHBD injury over time with progressive luminal
complexity and reactive epithelial changes, including nuclear crowding, focal pseudo stratification, and
epithelial sloughing, together with mild periductal inflammation which resembled human PCS
pathology. In addition, ex-vivo local L-NAC treatment significantly improved EHBD morphology both at
2 and 16 weeks of age with improvement in lumen shape and nuclear crowding. Tight junctions which
are already impaired at 2 weeks of age, as noted by absence of ZO-1 stain compared to WT were
restored with L-NAC treatment at 2 weeks old Mdr2-/- EHBDs but not 16 weeks old, indicating
restoration of tight junctions in early damage (Figure 1). Interestingly, Mdr2 -/- mice treated with L-NAC
added to their drinking water, had substantial reduction in intrahepatic periductal fibrosis, with a
reduction of 40% "onion skin" on histology, and 30% reduction in quantitative Sirius Red stain.
although the EHBD morphology did not significantly improve, suggesting that L-NAC therapy may
need to be administered locally to the EHBD.
Conclusion: Mdr2-/- mice have progressive EHBD disease mimicking human PSC EHBD disease,
and therefore can be used as a model to study EHBD injury and recovery. Moreover, injured EHBD
have a potential for recovery, mainly at early stages of injury. L-NAC has an effect on liver
parenchyma, however systemic administration is not enough for EHBD injury thus. Recovery of bile
duct damage in a PSC mouse model is a novel finding which should be further studied.
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Impact of the hepatitis B virus X gene on innate immunity and the immune-tolerant phase in
chronic hepatitis B virus infection
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Objectives and Study: The immunologic features involved in the immune-tolerant phase of chronic
hepatitis B (CHB) virus (HBV) infection are unclear. The hepatitis B virus X (HBx) protein disrupts IFNβ induction by downregulating MAVS and may destroy subsequent HBV-speciﬁc adaptive immunity.
We aimed to analyze the impacts of HBx genotypes in CHB patients on the immune-tolerant phase
during long-term follow-up.
Methods: Children with CHB in the immune-tolerant phase were recruited and followed longitudinally.
HBx gene sequencing of infecting HBV strains was performed, and the effects of HBx mutations on
the immune-tolerant phase were assessed. Restoration of the host immune response to end the
immune-tolerant phase was investigated by immunoblotting, immunostaining, ELISA and reporter
assays of MAVS/IFN-β signaling in liver cell lines, patient liver tissues and the HBV plasmid replication
system.
Results: A total of 173 children (median age, 6.92 years) were recruited. Patients carrying HBx R87G,
I127V, and R87G+I127V double mutations exhibited higher cumulative incidences of immune-tolerant
phase breakthrough (p=0.011, p=0.006, and p=0.017, respectively)(Figure 1). Cells infected with HBx
R87G and I127V mutants and pHBV1.3-B6.3 replicons containing the HBx R87G and I127V mutations
exhibited statistically increased levels of IFN-β compared with wild-type HBx-infected cells, especially
under poly(I:C) stimulation or Flag-MAVS cotransfection. HA-HBx wild-type interacted with Flag-MAVS
and enhanced its ubiquitination, but this ability was diminished in the R87G and I127V mutants.
Conclusion: HBx suppresses IFN-β induction. R87G and I127V mutation restored IFN-β production
by preventing MAVS degradation, contributing to curtailing the HBV immune-tolerant phase in CHB
patients.
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Microtubule stabilization prevents extrahepatic cholangiocyte obstruction and peribiliary
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Objectives and Study: Biliary atresia (BA) is a fibrotic disease of unknown etiology affecting the
extrahepatic bile ducts (EHBD) of newborns. Our lab and collaborators isolated and synthesized a
novel isoflavonoid plant toxin, biliatresone, that results in extra hepatic bile duct (EHBD) damage in
zebrafish and mice. We previously showed that biliatresone, decreases glutathione (GSH), alters
lumen polarity and causes lumen obstruction in 3D cholangiocyte spheroids and decreases
microtubule (MT) stain. Here we aimed to understand the role of MT instability and its effect on cell
polarity, in the process of the cholangiocyte damage leading lumen obstruction.
Methods: Neonatal (day 0-3) primary extra-hepatic cholangiocytes from BALB/c mice were cultured in
3D culture, treated with biliatresone, buthionine sulfonamide (BSO) which lowers GSH levels or DMSO
(vehicle) for 6 and 12 hours. We stabilized MT with taxol administered along with biliatresone and
destabilized MT with nocodazole. Cholangiocyte spheroids were fixed and immunofluorescently
stained for α-tubulin (MT) and DAPI. Permeability of spheroids was assessed by a live cell imaging
rhodamine 123 efflux assay with and without taxol treatment. Neonatal EHBD were dissected and
cultured ex-vivo with the above treatments, fixed, and stained for α-tubulin, α-SMA (activated
myofibroblasts), ZO-1 (apical tight junction) and DAPI.
Results: Both BSO and nocodazole mimicked biliatresone effect in cholangiocyte 3D spheroids and
caused lumen obstruction and decreased α-tubulin stain. Biliatresone induced MT destabilization,
abnormally increased epithelial permeability in rhodamine 123 assay and lumen obstruction were
prevented by taxol treatment. EHBD explants treated with biliatresone demonstrated lumen
obstruction, reduced tubulin stain, reduced ZO-1 stain and an increased periductal fibrosis. Taxol
treatment prevented biliatresone induced effect on EHBD explants including periductal fibrosis and
retained ZO-1 stain.
Conclusion: MT play a significant role in biliatresone induced cholangiocyte injury. MT stabilization
prevented biliatresone effect on lumen obstruction, polarity changes as well as peribiliary fibrosis. This
mechanism may provide valuable insights into future therapeutics in biliary atresia.
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Phenotype and gene signature of peripheral leukocytes in biliary atresia
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Objectives and study: Biliary atresia (BA) is one of the most common causes of cholestasis in infants
and is the main indication for liver transplantation in children. Activation of T and B cell subsets as well
as presence of regulatory T and B cells play an important role in BA pathogenesis and clinical course.
The aim of the study was to assess the phenotype and gene signature of peripheral leukocytes in BA.
Methods: By use of multi-parameter flow cytometry technique we tested T and B regulatory
lymphocyte subsets distribution in the whole blood samples of 25 children with newly diagnosed BA
(14 boys, 11 girls, aged 4-30 weeks) and 12 age-matched controls (8 boys, 4 girls). Leukocyte gene
expression pattern was tested by real time PCR in the whole leukocyte population isolated from whole
venous blood samples by Histopaque gradient centrifugation followed by extraction in Trizol reagent.
Results: We found the following: a) normal distribution of CD4+ T cells bearing CD31 molecule (early
thymic emigrants) and naive, CD31 expressing T-reg cells, b) increased proportion of activated T-reg
bearing LAP protein as well as those expressing CD161 receptor (so called inflammatory T-reg cells),
c) increase in population of “memory” B cells expressing CD24high CD27high, d) elevation of Th1, Th2
and Th17 cell subsets, e) increase in CD8/CD161+ T cell population and low numbers of MAIT cells, f)
increased expression of MMP-9 in monocytes. We also found increased expression of leukocyte
genes participating in inflammatory reactions, including: FoxP3 (1.5-fold, p=0.004), TGF-beta (1.5-fold,
p=0.001), IL-1b (2-fold, p=0.006), CD161 (1.4-fold, p=0.046), IL-6 (4-fold, p=0.002), IL-17A (5.5-fold,
p=0.015), MMP-2 (5-fold, p=0.012), MMP-9 (4-fold, p=0.001) as well as TIMP-1 (1.9-fold, p=0.002)
and TIMP-2 (1.9 fold, p=0.001).
Conclusion: Altogether, these data suggest the following: a) unchanged thymic renewal of peripheral
CD4 T cells and T -reg cells (normal expression of CD31 molecule) despite strong pro-inflammatory
activities manifested by increased populations of activated/pro-inflammatory T and B reg cells, b)
increased expression of peripheral leukocyte genes known to be engaged in liver fibrosis (MMP-9,
MMP-2, TIMP-1,TIMP-2 and other leukocyte mediated inflammatory activities.
The study was conducted as a grant S154/2017.
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Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) is the most common cause of liver
disease. In recent years, more and more evidences have shown that autophagy plays a vital role in
regulating intracellular lipid storage. Tat-beclin-1 (TB-1) peptide can induce autophagy by interacting
with GAPR-1, a negative regulator of autophagy. The purpose of this study is to investigate whether
TB-1 peptide can modulate liver lipid metabolism.
Methods: HepG2 cells were seeded in a 6-well plate at a density of 2-4×105 per well, and then
incubated in the presence of 0.25 mM oleic acid for 24 hours. The medium was then replaced with a
medium containing 30 µM TB-1 or Tat scrambled for 16 hours. To assess autophagy flux, 400 nM
bafilomycin A1 was added during the last 4 hours of TB-1 treatment. Oil red O staining is used to
confirm intracellular lipid droplets. The size and number of lipid droplets were quantified by ImageJ
software. Western blotting was performed to measure the ratio of LC3-II in the presence of bafilomycin
A1 to in the absence of bafilomycin A1.
Results: We found that TB-1 increased the LC3II/β-actin ratio in HepG2 in a dose-response and time
course manner, indicating an increase in autophagy flux. In addition, after TB-1 treatment, Beclin-1
levels increased and SQSTM1/p62 levels decreased. With the increase of TB-1 concentration, the
number and size of lipid droplets in HepG2 decreased in a dose-dependent manner, which was
statistically significant. At a TB-1 peptide concentration of 30 µM, lipid droplets in HepG2 were
minimized.
Conclusion: Autophagy is an important mechanism for hepatic lipid metabolism, and its enhancement
by TB-1 peptide has the potential to treat NAFLD.
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Objectives and Study: Pruritus is a common symptom in paediatric patients with chronic cholestatic
liver diseases (CCLD) such as progressive familial intrahepatic cholestasis (PFIC) and autoimmune
sclerosing cholangitis (ASC). Increased autotaxin (ATX) activity are assumed to play a role in the
pathophysiology amongst others, however, the exact aetiology remains unknown. We hypothesized
that a rise of specific bile acids (BA) induces a surge in plasmatic ATX levels.
Methods: We investigated fasting serum human BA, 'atypical' muricholic BA (aBA) and autotaxin
(ATX) antigen levels in 13 paediatric CCLD patients with pruritus, 16 paediatric CCLD patients without
pruritus and 23 healthy age-matched controls. BA profiling was done using mass spectrometry. ATX
antigen levels were determined using an ELISA Immunoassay. A visual analogue scale for pruritus
(PVAS) was used for pruritus assessment.
Results: In paediatric CCLD patients with pruritus, total BA (tBA) (median: 87.4 µmol/L (interquartile
range [IQR]: 45.7-286.6) and total aBA (taBA) (median: 1.5 µmol/L, IQR: 0.7-6.4) were significantly
elevated compared to CCLD patients without pruritus (median: 27.8 µmol/L, IQR: 16.5-71.6) (tBA
p=0.281; taBA P=0.004) and healthy age-matched controls (tBA p< 0.0001; taBA p< 0.0001). Glyco
(G) - and tauro (T) - conjugated primary BA chenodeoxcholic acid (CDCA) and cholic acid (CA) were
significantly higher in CCLD patients with pruritus (GCDCA p=0.036; GCA p=0.005; TCDCA p=0.037;
TCA p=0.009). ATX antigen levels were significantly elevated in CCLD patients with pruritus
(p=0.0003) and correlated significantly with tBA and taBA levels, GCA, GCDCA, TCA and TCDCA.
PVAS values correlated significantly with tBA, taBA, GCDCA, GCA and TCA in CCLD patients with
pruritus.
Conclusion: Pruritus in paediatric CCLD such as PFIC or ASC is associated with elevated serum tBA,
taBA. The correlation of ATX antigen levels and PVAS values with tBA/taBA argues for a role of BA in
the development of pruritus, but confounding factors need to be excluded by ongoing in-vitro studies
investigating the cellular source of ATX and the influence of BA on ATX secretion.
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Objectives and Study: Histomorphologically, Wilson´s Disease (WD) in the liver manifests as varied
patterns, including fatty liver disease, acute and chronic hepatitis and cirrhosis, both in pediatric and
adult patients. In most cases, the initial clinical presentation is vague and may not indicate WD, so that
an early diagnostic workup may get delayed. Routine light microscopic findings usually generate a
differential for potential etiologies. In our experience, electron microscopy (EM) is a valuable
diagnostic aid to consider Wilson´s disease early in the diagnostic workup. This study examines the
histopathological and ultrastructural features of WD in pediatric and adult patients.
Methods: 37 pediatric (≤18 years old, 23 males and 14 females; mean age of 11) and 14 adults (>18
years old, 10 males and 4 females, with a mean age of 32) patients were included. All cases had a
clinically confirmed diagnosis of WD. Review of routine light microscopic slides and archival EM
images was performed by three expert pathologists. Liver disease patterns for steatosis,
steatohepatitis, acute/chronic hepatitis and fibrosis/cirrhosis were evaluated. Comparisons were
performed using the Chi-squared test.

Results: Most pediatric biopsies had steatohepatitis (68% vs 21%, p=0.003). While inactive steatosis
was more common in adults (50% vs. 13.5%, p= 0.01). Only three adults and four pediatric patients
had microvesicular steatosis (p=0.19). Contrary to pediatric WD, all adult biopsies had some degree of
fibrosis, mostly advanced stage (78.6%). The hepatitic pattern was significantly more common in
adults compared to pediatric biopsies (29% vs. 3%, p=0.02). All cases had a non-biliary pattern of
fibrosis. Stainable copper accumulation was noted in 50% of adult biopsies, likely related to the
advanced degree of fibrosis. Ultrastructurally, all adult and most pediatric patients demonstrated
hepatocellular mitochondrial pleomorphism; however, dilated tips of cristae were more significant in
pediatric biopsies (93% vs. 20%, p=0.002). Paracrystalline inclusions (PCI) was only identified in adult
cases (40%). Fat droplets was a consistent finding in all WD cases.
Conclusion: This study evaluated the histopathologic features of pediatric and adult WD for the first
time. WD should always be in the differential in pediatrics with steatohepatitis and in adults with
unexplained advanced fibrosis. Also, this study importantly highlights the significance of electron
microscopy findings, which can play a critical role in guiding a timely workup and management of
these patients before they develop advanced hepatic fibrosis or neurological disease.
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[Table 1: Histopathology features in pediatric and adult liver biopsies]
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Objectives and Study: Nonalcoholic fatty liver disease (NAFLD) is characterized by hepatocyte
intracellular fat accumulation more than 5% in the absence of other liver pathologies; it is the most
common cause of chronic liver disease in adolescents and is currently the first indication for liver
transplantation in adults. Frequently, metabolic alterations and specific genetic variants are associated
with its development. Achieving a better understanding of its origin will allow an earlier detection and
more effective control. Our objective was to determine the main metabolic and genetic factors
associated with the development of NAFLD in Chilean adolescents and to corelate them to hepatic
elasticity and adiposity.
Methods: Transversal analysis of the “Growth and Obesity Chilean Cohort Study” (GOCS), a cohort
started in 2006 that includes almost 1000 children born between 2002 and 2003, followed yearly since
2006 and with metabolic and nutritional disorders representative of the general population.
Anthropometric measurements, laboratory analysis, abdominal ultrasonography, and SNP markers of
specific genotypes related to NAFLD were performed. In addition, controlled attenuation parameter
(CAP) elastography to determine the degree of liver elasticity was performed on all participants with
ultrasound evidence of NAFLD.
Results: 784 adolescents were included (50.7% men, mean age 15.6 years); 75 presented NAFLD
compatible ultrasonography findings (9.6%). The adolescents with NAFLD had greater BMI (29.8±6 vs
22.7±3.9, p < 0.0001), BMI z score (2.1±1.06 vs 0.6±0.99, p< 0.0001) waist circumference (WC)
(87.6±13.1 vs 74.5± 9.1, p< 0.0001), fat mass % (31.5±7.08 vs 24.18±7.86, p< 0.0001) and
triglyceride (TG) levels (121.8±72.3 vs 99.8±47.9, p: 0.012), when compared with the group of
adolescents without NAFLD. In relation to the liver evaluations, adolescents with NAFLD compared to
controls presented higher levels of pyruvic transaminase (SGPT) (23.2±11.6 vs 16.9±5.6, p: 0.0001)
and glutamic oxaloacetic transaminase (SGOT) (25.3±24.6 vs 15.87±6.9, p: 0.0016). Seventy
adolescents with NAFLD underwent elastography with CAP, showing normal liver stiffness in 39
(55.7%), mild alteration in 21 (30%), moderate in 7 (10%) and severe in 3 (4%). Patients with hepatic
elasticity compatible with fibrosis vs those with normal elasticity, presented a higher level of SGPT
(29.8±14.3 vs 18.5±5.7, p: 0.0001) and SGOT (34.3±33.6 vs. 19.1±12.3, p: 0.0002). The CAP was <
5% in 17 individuals (24%), between 5-33% in 26 (37%), between 34-65% in 9 (13%) and> 66% in 18
(26%). In the subgroup of participants with CAP> 34%, there was a significant difference in BMI
32.6±5.2 vs 27.7±5 (p: 0.0008) and WC (97.7±11.4 vs 83.5±11.6, p: 0.0014). No significant differences
were demonstrated in the variants in the PNPLA3 and TM6SF2 genes between the patients with
NAFLD vs the controls.
Conclusions: NAFLD is a common condition in adolescents and is associated with a higher BMI, BMI
z score, % fat mass, WC, and TG levels. There may be liver fibrosis even in early ages. There is an
association between transaminases and the degree of hepatic elasticity. Variants in the PNPLA3 and
TM6SF2 genes are not associated with steatosis in the studied population.
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Objective: Pediatric acute liver failure (PALF) is a potentially fatal syndrome with variable etiologies.
The identification of the cause is essential to institute lifesaving medical treatment, decide on need for
transplantation, and offer genetic counseling. Aetiologies of ALF varies in different parts of the world.
We aim to review the aetiology, presentation and outcome of PALF in the UAE.
Methods: This is a retrospective, single centre study performed in the largest paediatric hospital in the
UAE. We reviewed children presenting with PALF from birth to 16 years over 9 year period
(September 2010-2019). Data collected include presenting symptoms, biochemical results, aetiology
and outcome.
Results: 96 patients were identified (55 males). Median age at presentation was 24 months (1 day 16years). The aetiology was identified in 85.4% (82/96) and included; 41/96 infection, 15/96 metabolic
(7 patients from this group had Wolcott Rallison syndrome), 13/96 hypoxic/ischaemic insult (2 with
heat shock), 10/96 infiltrative disease, 2/96 toxic, 1/96 autoimmune hepatitis. 14.6% (14/96) were
indeterminate.
Jaundice was seen in 20.8% (20/96) at presentation (Median bilirubin 39 µmol/l (range 2.2-600
µmol/l)) and was mostly seen in indeterminate aetiology (6/14) and was rarely seen in circulatory
aetiology (1/13) or metabolic disease (2/15). Hypoglycaemia was mostly seen in indeterminate group
(5/10) and less frequently in the metabolic group (3/15). Renal failure was more significantly seen in
the hypoxic/ischaemic group (92%, 12/13, P=0.008). Highest ALT was seen in the indeterminate
group (median 1495 IU/l (range 70 to 43,205 IU/l)). Ammonia levels were highest in patients with urea
cycle defect (Median 264 µmol/l (range 91-646 µmol/l)) and the highest lactate levels were seen in the
Infiltrative group (Median 7.4 mmol/l (range 2.8-19 mmol/l)) followed by the metabolic group (Median 4
mmol/l (range 1.2-9 mmol/l)).
The overall survival was 52%; 47 patients recovered spontaneously with supportive measures, 3
patients underwent liver transplantation in overseas centers and survived.
Conclusion: PALF in the UAE is mostly contributed by Infection, metabolic, circulatory and infiltrative
disease. There is a reduced incidence of autoimmune hepatitis and toxic liver disease when compared
to Europe and North America. The high consanguinity rate in the UAE and the middle east increases
the prevalence of genetic and metabolic disorders (50%, 48/96) such as Wolcott Rallison syndrome (a
syndrome mainly seen in the middle east), immune deficiencies and syndromic disorders. Heat shock
in the UAE is related to its very hot summer.
The presenting features and biochemical tests alluded to different aetiologies and can help target
diagnostic investigations especially so with the association of renal failure in circulatory disorders,
elevated ammonia in urea cycle defects, and elevated lactate level in infiltrative and metabolic
disorders. This is similar to previous North American and European data. However, hypoglycaemia
was not seen frequently in metabolic disease as is usually expected, this may be because almost half
of our metabolic patients had Wolcott Rallison syndrome; a middles eastern metabolic disease
associated with type I diabetes. Survival can improve if liver transplantation was available in the UAE.
Contact e-mail address: faris_alrufai@hotmail.com

Volume 72, Supplement 1, May 2021

843

HEPATOLOGY - General Hepatology
H-ePwP-009
The role of Electron Microscopy (EM) in the diagnosis of Wilson disease
Saleh Alqahtani1, Rose Chami2, Dua' Abuquteish2, Shannon Vandriel1, Charesse Yap2, Liyana
Kukkadi1, Aishwarya Parmar1, Eve Roberts1, Binita Kamath1, Iram Siddiqui2
1The

Hospital for Sick Children, University of Toronto, Division of Gastroenterology, Hepatology and
Nutrition, Toronto, Canada
2The Hospital for Sick Children, University of Toronto, Department of Pathology, Toronto, Canada
Objectives and Study: Wilson disease (WD) has diverse presentations that frequently mimic other
liver diseases. Distinguishing WD from a highly prevalent disease, non-alcoholic fatty liver disease
(NAFLD), and from another uncommon disorder, autoimmune hepatitis (AIH), can be particularly
difficult. And has critical implications for medical management. This study aimed to examine the utility
of histological features of WD in children compared to those with AIH.and NAFLD.
Methods: A review of native liver biopsy slides was performed in children with a clinical and/or genetic
diagnosis of WD, seen at the Hospital for Sick Children between 1981-2019 and compared to controls
with AIH and NAFLD. 37 children with WD and 37 disease controls (17 AIH; 20 NALFD) were
included. Three pathologists, blind to clinical details and diagnosis, reviewed all liver biopsies to reach
consensus. Clinical and histopathologic features were compared between groups using Chi-squared
test or Fisher´s exact test. Multinomial logistic regression (MLR) explored histopathologic predictors of
WD.
Results: There were no statistically significant differences among the groups in liver-associated tests.
Median serum ceruloplasmin levels were lower in those with WD (93 mg/L, IQR 40-164 mg/L)
compared to controls (232 mg/L, IQR 212-279 mg/L, p=0.001). Histopathologic findings are described
in Table 1. Most WD cases displayed steatosis or steatohepatitis on histology (34/37), active AIHpattern in 1 and inactive cirrhosis in 2 cases. In comparison to NAFLD, WD biopsies were associated
with lower degree of macrovesicular steatosis and lobular inflammation, higher stage of fibrosis and
positive copper staining (all p< 0.05). MLR revealed that presence of lobular inflammation and
macrosteatosis was significantly less common in children with WD when compared to AIH (OR 3.7,
95% CI 1.4-9.8; p=0.009) and NAFLD (OR 3.7, 95% CI 1.7-8.3; p=0.001), respectively. EM findings of
mitochondrial abnormalities including dilated tips of cristae, pleomorphism, membrane duplication and
dense matrix were more frequent in the WD group as compared to disease controls (p< 0.0001). In
WD dilated tips of mitochondrial cristae had a sensitivity of 91% and specificity of 86%, best among
EM features.
Conclusion: Light microscopic findings display considerable overlap among children with WD, NAFLD
and AIH. Ultrastructural findings of mitochondrial abnormalities are important to distinguish WD from
AIH and NAFLD. EM examination should be considered essential in the diagnostic work-up of
pediatric liver biopsies.
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Objectives and study: Sickle cell disease (SCD) is one of the common hemoglobiopathies worldwide.
SCD affects the hepatobiliary system and can manifest as cholelithiasis, choledocholithiasis and
cholestatic jaundice (CJ). One of the causes of CJ is intrahepatic sickling of RBC. An interesting group
of SCD patients present with CJ and dilatation of the bile ducts without an obstructive cause. This may
resemble extrahepatic bile duct obstruction which causes diagnostic and therapeutic dilemmas. The
aim of this study was to evaluate the role of ERCP in children with SCD.
Patients and methods: 98 SCD patients (58 M: 40 F) with CJ had ERCP. Their mean age was 13.6
years (5-18). The indications for ERCP were based on clinical and biochemical evidence of CJ and
ultrasound findings.
Results: 98 ERCPs were done. The indications for ERCP were: CJ only in 25, CJ and dilated bile
ducts without stones in 65, and CJ and bile duct stones in 8. For those with CJ only: ERCP was
normal in 12 (48%), and 7 (28%) had dilated bile ducts without an obstructive cause. In the remaining
6, there were bile duct stones with or without dilation. For those with CJ, dilated bile ducts and no
stones: ERCP was normal in 14 (21.5%), and 19 (29%) had dilated bile ducts without an obstructive
cause. In the remaining 32, there were bile ducts stones with or without dilation. For those with CJ and
bile duct stones: ERCP was normal in 2 (25%), and 2 (25%) had dilated bile ducts without an
obstructive cause. In the remaining 4, there were bile duct stones with or without dilatation.
Conclusions: We found a significant number of patients (28.6%) had dilated bile ducts without an
obstructive cause. We feel this is a form of SCD cholangiopathy. Considering the high frequency of
biliary sludge and bile duct stones in SCD, endoscopic sphincterotomy may prove useful in these
patients.
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Objectives and Study: Progressive familial intrahepatic cholestasis (PFIC) is a group of autosomal
recessive liver diseases related to mutations in hepatocyte transport proteins genes involved in bile
formation and presenting with hepatocellular cholestasis. PFIC type 3 is caused by a genetic defect in
the ABCB4 gene, which encodes the MDR3 (multidrug resistance 3) protein. Without functional MDR3,
there is impaired biliary phospholipid secretion which damages hepatocytes and bile ducts. The
disease is characterised with high gamma-glutamyltransferase level and heterogeneous clinical
presentation - transient neonatal cholestasis, progressive cholestasis in late infancy and childhood
sometimes leading to end-stage liver disease (ESLD), low phospholipid associated cholelithiasis
syndrome, intrahepatic cholestasis of pregnancy and drug-induced liver injury.
Methods: We report the clinical heterogeneity and genotype-phenotype correlations in paediatric
patients with MDR3/ABCB4 deficiency.
Results: We present eight patients (including two siblings) with genetically confirmed MDR3
deficiency at our institution. The age of initial presentation was between 5 months and 14 years. Five
patients have family history of chronic liver diseases, four of them - relatives with confirmed PFIC3.
We analyse anthropometric parameters - Z score for height is between -2.78 and +1.33, and for
weight between -3.18 and -0.32 for the whole group. Five patients experience growth failure despite
optimising nutrition. Only half of the patients had severe pruritis which was improving on treatment with
ursodeoxycholic acid. All patients have hepatosplenomegaly, only one patient is stable with good liver
function, the others have ESLD, two are successfully transplanted. After excluding other causes of
cholestatic liver disease as per our protocol, all patients had genetic testing that showed mutations in
the ABCB4 gene. As methods we use Next generation sequencing and ABCB4 gene sequencing of
the coding exons and the adjacent intronic sequences. We report two new genetic variants in the exon
11 in ABCB4 gene. Five patients are homozygous for one of the new mutations, including the two
siblings. However they do present with different clinical symptoms.
Conclusion: MDR3 deficiency should be suspected in children with clinical history of cholestasis of
unknown origin after exclusion of other main causes. Genetic tests are very useful early in the
diagnostic process. In some cases, the disease is progressive and may lead to liver transplantation.
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Objectives and Study: Hereditary cholestasis is an umbrella term that describes group of rare
autosomal recessive and genetically discrete liver disorders characterized by intrahepatic cholestasis,
pruritus and jaundice. It is caused by defects in genes related to synthesis, secretion and transport of
bile salts. There is phenotypic variation ranging from benign recurrent episodes of cholestasis to end
stage liver disease. The aim of this study was to perform molecular characterization of pediatric
hereditary cholestasis in our cohort. Our study provided a comprehensive characterization of the
hereditary cholestasis in the Pakistani children.
Methods: The study involved diagnosed children with cholestatic liver disease on the basis of their
clinical and biochemical findings with no evidence of biliary atresia and metabolic of liver injury. Likely
casual variants were identified by clinical whole exome sequencing and validated by Sanger
sequencing. Their effects were assessed in-silico by using several variation databases.
Results: There were 93 children with the diagnosis of inherited cholestasis syndrome and 95% had
consanguinity. There were 58 (62%) males and 70% had positive family history for hereditary
cholestasis. Our cohort had 13 different genetic causes of hereditary cholestasis including ATP8B1,
ABCB11, ABCB4, TJP2, NR1H4, DCDC2, ACOX2, AKR1D1, HSD3B7, ABCC2, USP53, SLC10A1
and SLC51A. We identified 73 different variants and 38 (56.71%) variants were unique among them.
The TJP2, NR1H4, ACOX2, USP53, SLC10A1 and SLC51A which have only rarely been reported to
cause cholestatic liver disease also identified in our cohort. ABCB11 related hereditary cholestasis
was commonest 27/93 (29.0%) with all homozygous variants except seven which were heterozygous.
ABCB4 related cholestasis was second most common with 26/93 (27.9%) frequency. All children had
homozygous mutations except nine children, who had compounds heterozygous pathogenic
variations. We find no evidence to support phenotypic expression in the mono-allelic carrier parents
despite the severe nature of the respective mutations, and no evidence of oligogenicity.
Conclusion: Our results expand the genetic heterogeneity of pediatric intrahepatic cholestasis and
highlight the vulnerability of bile homeostasis to a wide range of molecular perturbations variability in
phenotypes suggests a minimum incidence of 1:7246, an alarmingly high disease burden that calls for
the primary prevention through carrier screening.
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Objectives and Study: Infant cholestasis remains a clinical challenge for pediatric hepatologists.
Despite the development of advanced genetic analysis tools such as panel-based next generation
sequencing (NGS) and whole exome sequencing (WES), these tools cannot be applied to the majority
of patients at early stages of diseases. Genetic analysis is usually performed in a centralized institution
receiving samples from referral hospitals. It is still controversial regarding the indication and algorithm
of genetic analysis in clinical settings.

Methods: This study analyzed the results of a combined approach for genetic diagnosis using either
Path 1: Sanger sequencing based on clinical features, Path 2: stepwise panel-based NGS and WES
analysis, Path 3: WES analysis.
Results: In a total of 413 patients requesting consultation of genetic analysis, 142 patients received
Path 1 analysis (NICCD, BSEP), 28 were detected to have pathogenic variants. A total of 256 patients
in Path 2 received panel-based NGS analysis, and 73 were detected to have pathogenic variants. In
patients not detected to have disease-causing variants from panel-based NGS, 17 received WES
analysis and 5 detected with pathogenic variants. In path 3, 15 patients with multi-organ involvement
were subjected to WES directly, and 8 of them were detected to have genetic mutations.
Conclusion: Our combined approach is suitable for use in resource-limited settings to provide
improved diagnosis and management of infant cholestasis.
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Objectives and Study: Primary Sclerosing Cholangitis (PSC) is a rare, cholestatic disease
characterized by inflammation and destruction of the biliary duct system with inevitable progression to
cirrhosis and liver failure. There is no known effective therapy to alter the disease course. Oral
vancomycin (OV) has been reported as a potential therapeutic agent to delay its progression. We
aimed to describe our experience in the use of OV in children with PSC.
Methods: A retrospective chart review of children (< 18 years) diagnosed with PSC was performed.
PSC was diagnosed based on cholestatic biochemical profile with characteristic bile duct changes on
magnetic resonance cholangiography with or without histology changes. All patients who were treated
with OV were included. Use of OV for PSC was first started in late 2019 in our centre. Children with
PSC who are non-responsive to conventional immunosuppressive therapy were started on OV. Data
on clinical characteristics and change in biochemical profile were collected.
Results: A total of 8 children (median [range] age at diagnosis 4.4 [2.9 - 10.9] years) received OV.
Seven of 8 (88%) are males; 4 (50%) had large duct phenotype, and 5 (63%) had features of overlap
with autoimmune hepatitis. Six (75%) had associated inflammatory bowel disease, 5 (63%) had
ulcerative colitis while one (12.5%) had Crohn's disease. All patients received azathioprine and
methotrexate before initiation of OV at 50 mg/kg/day in addition to ursodeoxycholic acid (20
mg/kg/day). After 6-month OV, 3 (37%) responded well with the reduction of liver enzymes at 6-month
review and are still on OV. Three (37%) did not respond, and OV was stopped after 8-9 months (Table
1). In two patients, OV is still ongoing (duration 2-3 months). OV was well-tolerated by all patients with
no treatment-related adverse events observed.
Conclusion: Use of OV is associated with short-term improvement in liver enzymes in children with
PSC. A further randomized clinical trial is needed to determine if the improvement is sustained and
fibrosis and cirrhosis progression can be stopped.

Baseline

1-month

6-month

ALT (IU/L)

GGT (IU/L)

ALT (IU/L)

GGT (IU/L)

ALT (IU/L)

GGT (IU/L)

Case 1

124

298

57

143

27

38

Case 2

132

347

-

-

30

85

Case 3

36

197

27

68

28

30

Case 4

233

477

-

-

482

706

Case 5

325

199

205

168

368

254

Case 6

301

518

178

355

231

466

Case 7

87

344

129

366

-

-

Case 8

58

274

26

62

-

-

[Biochemical profile of 8 patients with PSC treated with OV and UDC]
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Objectives and Study: Focal nodular hyperplasia (FNH) is benign tumor of the liver rarely reported in
children. It requires distinguishing from malignant liver lesions which are the most common in pediatric
population. The pathogenesis of disease remains unknown but interestingly oncological treatment of
non- liver neoplasms or vascular abnormalities may predispose to FNH development. Differential
diagnosis is based on radiological imaging with rare indication for diagnostic biopsy or resection. The
aim of the study was to evaluate clinical features, management patterns and outcomes in pediatric
FNH.
Methods: We retrospecitively reviewed clinical data of 31 patients with FNH managed at our hosital
from 2005 to 2020. The diagnosis of FNH was based on clinical, radiologic and histopathological
findings.
Results: Thirty-one patients (21 females) were identified. The median age at diagnosis was 10,8
years (2,5-17,5 years ). Predisposing co-morbidities were identified in 6 (19.3%) of patients;
malignancy in 3 (T-cell nonHodgkin lymphoma, neuroblastoma, retinoblastoma), hematopoietic stem
cell transplantation in 1, portal vein thrombosis in 1 and contraceptive therapy in 1 patient. Clinical
symptoms at diagnosis (abdominal pain, weight loss, hepatomegaly, palpable abdominal mass) were
present in 42% of patients. There were single tumors in the majority of patients 25(81%) and 6(19%)
patients had multiple lesions. Overall, the mean diameter of was 53.6mm (10-150mm), single lesions
55.8mm (10-150mm) and multiple lesions 44.6mm (15-87mm). 19 % had laboratory abnormalities,
mainly elevated gamma- glutamyltransferase. Alpha-fetoprotein was within normal range in all
patients. Typical imaging features allowing to diagnose FNH were presented in 20 (64,5%). Tumor
biopsy was necessary to rule out malignancy in 10 (32.2%). In most cases watchful waiting was
preferred approach. Routine surveillance was based on regular clinical examination, liver tests and
AFP, imaging with US, MRI or CT every 3-6 moths. The mean follow-up time was 4.7 years (0.5-11).
The diameter of tumor was stable in 13 cases. In 10 cases there was asymptomatic lesion growth and
in 1 case spontaneous regression occurred. No malignant transformation or death were reported.
Five patients underwent surgical intervention due to uncertainty of diagnosis (2), rapid growth (2) and
large size of the tumor (1). Among surgically treated patients in 3 cases further progression was
observed and 1 patient required liver transplant.
Conclusion: Radiological assessment allows to confirm the FNH diagnosis in the majority of patients.
Watchful waiting is safe clinical approach and there are rare indications to surgery.
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ATP7B mutation spectrum in a French pediatric Wilson disease cohort
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Objectives: To describe the spectrum of ATP7B mutation in a cohort of Wilson's disease (WD)
paediatric cases and to search for a phenotype-genotype correlation.
Methods: Clinical data, copper parameters and genetic analysis of 113 paediatric patients included in
the French WD national registry from 01/03/1995 to 01/03/2020 were collected.
Results: Gender was quite equally distributed M/F= 56/57. Diagnosis was made at a mean age of
10.7 ± 4.0 years (range 1-18 years). At diagnosis, 91 patients (79.8%) had hepatic manifestations (H),
18 (15.8%) presented neurological manifestations (N), and 4 patients (3.5%) were asymptomatic (AS).
Mean age at diagnosis was 10.5 ± 4.0 years (range 2-18) for H patients, 14.5 ± 1.9 years (range 1118) for N patients (p < 0.001), and 7 ± 5.5 years (range 1-17) for AS patients. The median urinary
copper excretion was significantly lower for AS patients (1.3 µmol/24 hours (0.2-4.1) compared to H
patients (4.5 µmol/24 hours (0.2-254), p< 0.001) and to N patients (5.4 µmol/24 hours (1.2-15.9), p<
0.001),
Two mutations within the gene were identified in 104 patients, just one mutation in 7, and 2 patients
had 3 mutations. Only 28 patients (25%) were homozygous for a mutation. We have found a total of
105 different mutations distributed in 220 alleles. p.His1069Gln was the most prevalent, n = 31 (16%),
with only seven homozygous. The frequency of the three other most prevalent mutations were:
p.Gln111* (4%), c.1708-1G>A, p.Arg1319*, p.Met769HisFs*26 and p.Val890Met (3% each). The allele
frequency of other mutations was ≤2%.
About the exon mutations, the 3 most prevalent were exon 14 (16.8%), exon 8 (13.7%), and exon 3
(12.2%). No mutations were found in exon 9 and very few in exons 7, 3, 12, and 21. 13.7% of
mutations were located in introns, introns 4, 5, 8, and 12 were the most frequently involved.
Concerning the type of mutation the repartition was as follow (n - %): Missense (128 - 58.2%), Splice
site (31 - 14.1%), Frameshift (30 - 13.6%), Nonsense (24 - 10.9%), Deletion (7 - 3.2%).
Mutation distribution in the ATP7B protein was as follow: ATP binding domain (29.5%),
transmembrane domain (23.2%), copper-binding domain (22.7%), phosphatase domain and
phosphorylation domain (4.1% and 1.8%, respectively), combined domains accounted for the rest of
mutations (18.6%).
The considerable diversity of mutations and the low percentage of homozygous patients for one
mutation make it impossible to explore a phenotype-genotype correlation in our cohort or an
association between specific mutations with normal ceruloplasmin or low urine copper excretion. Only
age was significative different respective to the clinical forms of the disease and urinary copper levels.
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Conclusion: p.His1069Gln is the most frequent mutation (16%). However, there is significant
heterogeneity in the French population concerning the other ATP7B mutations. The step-by-step
approach for WD genetic diagnosis in France may start by analyzing exons 14, 8 and 2 of the ATP7B
gene since they account for 42.6% of total mutations.
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Decreased quality of life and school difficulties in children and teenagers with extrahepatic
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Objective: Evaluate the quality of life of children and adolescents with EHPVO; identify which areas
have greater impact; and, to compare the health related quality of life (HRQoL) of these patients with
healthy children and with patients carrying hepatic diseases.
Methods: The study was an analytical case series study of children and adolescents with EHPVO.
Data related to epidemiology; clinical manifestations; laboratory, imaging and endoscopic exams were
analyzed. HRQoL was evaluated by the questionnaire PedsQL 4.0 ®.
Results: Twenty-four (24) patients with EHPVO were evaluated. The most frequent initial clinical
manifestations were upper gastrointestinal bleeding (UGB) (41.6%) and splenomegaly (41.6%). Of the
possible predisposing factors, the most common was umbilical catheterization (54.2%).
Thrombocytopenia (83.3%) and leukopenia (58.3%) were the main laboratory abnormalities. In the
imaging exams, splenomegaly and collateral circulation were observed in 87.5% of the patients.
Esophagogastric varices were observed in 95.8% of the patients, and 83.3% presented at least one
episode of upper gastrointestinal bleeding (UGB).
There was negative impact on HRQoL in all evaluated areas, with the lowest score in the school scope
(59.1), followed by the emotional (67.7), psychosocial (69.0), total (70.7), physical (73.9) and social
(80.2). Compared to the control group, the HRQoL of the patients with EHPVO presented inferior
results in all the evaluated areas, with greater difference in the school environment. Compared to
patients with hepatopathy (AIH), the score was smaller in those with EHPVO, in the social sphere.
Conclusions: EHPVO causes high morbidity, with a negative impact on health-related quality of life,
especially in the school field, when compared with healthy children and even with patients carrying
hepatic disease.
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Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) has become the most common
chronic liver disease in children and adults worldwide. The long term hepatic outcome remains unclear
due to the lack of robust longitudinal data on the natural history of pediatric onset NAFLD into
adulthood. Between 2008-2012, an unselected cohort of 104 children with severe obesity were
screened for NAFLD. Steatosis was detected in 50% of the children based on Proton Magnetic
Resonance Spectroscopy (1H-MRS). None of them had significant fibrosis based on the Enhanced
Liver Fibrosis Test (ELF test). All children were also evaluated for cardiovascular risk by measuring
the carotid intima-media thickness (c-IMT) using ultrasound. The aim of this follow-up study is to
determine the 10 year natural history of pediatric onset NAFLD.
Methods: A prospective follow-up study was carried out in all 104 subjects that participated in the
previous study of 2008-2012. All subjects underwent 1H-MRS, ELF test and Liver Stiffness
Measurement (LSM) by FibroScan® to detect fibrosis and all subjects underwent c-IMT. Significant
fibrosis was defined as LSM > 8.2 kPa. The main study objectives were to evaluate the change in
proportion of subjects with steatosis measured by 1H-MRS; evaluate the change in proportion of
subjects with fibrosis measured by ELF test and FibroScan®; determine risk factors for progression of
steatosis and fibrosis; evaluate the association between vascular changes (measured by c-IMT and
vascular stiffness) and progression of NAFLD.
Results: An interim analysis was performed including 29 patients (7 males, 22 females) with a median
age of 24 years and mean BMI of 41.1 kg/m². Median ALT was 24 IU/L (IQR 15-31) and median
HOMA-IR 2,13 (IQR 1,14-3,21). Seven out of 22 subjects that underwent 1H-MRS had steatosis at 10
years follow-up (32%), as compared to four subjects (18%) at baseline. Three out of seven subjects
with steatosis at follow-up already had steatosis had baseline. Five out of 24 patients that underwent
FibroScan® (21%) had developed significant fibrosis. Subjects with fibrosis had significantly higher
HOMA-IR, BMI and waist circumference. Results of the ELF test and c-IMT and have yet to be
analyzed.
Conclusion: These preliminary results indicate that a substantial proportion of young adults who had
childhood obesity develop steatosis or fibrosis in young adulthood. The severity of obesity and higher
HOMA-IR at follow-up was associated with progression of NAFLD. This suggests that adequate followup in children and adolescents with NAFLD is necessary in order to monitor disease progression.
However, a larger number of subjects is needed to validate this hypothesis.
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Objectives and Study: Wilson´s disease (WD) is a disorder of copper metabolism due to mutations of
ATP7B gene. It exhibits a wide spectrum of presentations given the large number (over 600) of
mutations are identified to date. Current literature on Genotype-phenotype correlation (GPC) of WD in
children is sparse. We describe a cohort from a tertiary paediatric liver centre to highlight GPC of WD.
Methods: Retrospective study was performed on patients with WD meeting Wilson´s diagnostic score
(WDS) of 4 or more with at least a single disease-causing mutation, from 1987 to 2018. Historical
cohort (prior to 2000) without genetic tests was excluded. Data were analyzed looking at genetic
mutations, ethnic groups (EG - standard UK classification) and correlation of mutations with clinical
phenotypes at presentation.
Results: We identified 53 children fulfilling above inclusion criteria (M: F; 26:27) with 43 index cases
and 10 siblings identified via family screening. The median age at diagnosis for index cases was 11
years (range 3-17) and it was 4.7 years (range: birth - 16 years) for siblings.
The patient cohort consists of 23/53 (43%) subjects from EG-A (White) and 27/53 (51%) from EG-C
(Asian). Of the rest, 2 were from EG-B (mixed Asian and White) and 1 was from E - any other EG.
Two disease causing mutations were identified in 47/53 (89%) subjects and 6/53 (11%) had a single
mutation only. All subjects who carried only a single mutation were index cases who fulfilled a WDS of
4 or more. Of the subjects with 2 mutations, compound heterozygosity was seen in 53% (25/47) who
were predominantly Whites (19/25 - 76%). The rest were homozygous (H) who were mostly Asians
(19/22 -86%). Most of the mutations were clustered in exon 5 (22%), 8 (17%), 14 (18%) and 18 (11%).
Conclusion: We have observed a wide variation in clinical phenotype within the same mutation with
same zygosity which raises the possibility of environmental factors playing a role in modifying the
clinical presentation. Certain mutations (table 1) tend to present with ALF/ACLF requiring LTx. These
genetic mutations need to be validated in multi-centre studies along with epigenetic factors for better
understanding of genotype-phenotype correlation in WD.
Abbreviations for Table 1
H- Compound heterozygous; H-Homozygous; Het- Heterozygous
Asymptomatic individuals were detected either family screening or incidentally found to have deranged
liver enzymes. The limitations of our study are being a small cohort from a single centre and exclusion
of children with WD without genetic results (n=14, historical cohort).
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H1069Q
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8
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(range)
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Acute liver
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Acute on
chronic liver
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failure
(ACLF)-2,
hepatitis-1,
Neuro1,
Aymptomatic
(Asymp)-1
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White n=5
Asian n=2

ALF-1,
ACLF-1 ,
Chronic liver
1/7 (15%)
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(CLD) -1,
Asymp-1

p.His1069G 14

7

CH-7

13 (7-15)

p.Glu583f

5

7

H-6/7 CH
1/7

ALF 11.5 (0-12) Asian n =7 1,ACLF1,Asymp-5

2/7 (28%)

p.M769V,
8
c.2305A>G

4

CH-4

12 (9-13)

4/4 (100%)

Asian n=4

ACLF -4

[Table 1 - Characteristics of genotype-phenotype correlation (GPC) among most prevalent 4
mutations]
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Lucia Elena Ghirca1, Alexandru Ștefan Niculae1, Tudor Lucian Pop1
1Iuliu

Hatieganu University of Medicine and Pharmacy, 2nd Paediatrics Clinic, Cluj-Napoca, Romania

Objectives and Study: Nowadays, non-alcoholic fatty liver disease (NAFLD) is the most common
liver dysfunction in the paediatric population, with an alarmingly rising prevalence in industrialized
countries. At this time, the only treatment considered to be efficient is a combination of dietary
restrictions and regular physical exercise, but due to low adherence, there have been several
pharmacological alternatives under research. Our meta-analyses aimed to evaluate the efficacy of
treatment with vitamin E and with probiotics respectively, compared to placebo or nutritional
intervention alone, in paediatric patients with NAFLD. We assessed the normalization of
aminotransferase levels and the histological changes as shown in a liver biopsy sample and
ultrasonographic appearance of the liver before and after the interventions.
Methods: Double-blind randomized clinical trials, published between January 1980 and August 2018,
that included children and adolescents under 18 years old diagnosed with NAFLD, were searched in
the following databases: PubMed/MEDLINE, Embase, Cochrane Library, Web of Science, Scopus,
Proquest and Opengrey. Article identification and data extraction were carried out by two independent
reviewers, considering the inclusion and exclusion criteria. The methodological quality of the studies
was evaluated using the latest version of Cochrane Risk of Bias Tool and the meta-analyses were
performed in RevMan 5.3.
Results: Three randomized controlled trials were included in each meta-analysis, with a total of 294
patients for the study of vitamin E and 128 for probiotics. A random effects model for inverse variances
was used to evaluate the reduction of transaminase levels in the control group compared to each
therapy group. There was no statistically significant difference between those treated with vitamin E
and controls. On the other hand, we found probiotics to be superior to placebo or nutritional
intervention alone in reducing the transaminase values, with a decrease of 17 U/l from baseline. The
liver's ultrasonographic appearance and histological analyses were difficult to assess quantitively due
to the heterogenous nature of the reporting of those findings in the included studies. Yet, a qualitative
description of those findings can be summarized as showing reduced liver brightness on
ultrasonography and improvement in hepatocellular ballooning on histologic analysis, following
therapeutic interventions.
Conclusion: Our meta-analysis provides evidence that using oral probiotic supplementation - either
by itself or in conjunction with nutritional interventions - in paediatric patients with NAFLD can improve
liver disease, as shown by the significant reduction of aminotransferase levels, whereas vitamin E
supplementation provides no additional benefit. A larger number of RCTs could further serve to clarify
these issues, given that some of the proposed interventions are relatively cheap and easy to adhere to
by patients.
Keywords: non-alcoholic fatty liver disease, children, vitamin E, probiotic, meta-analysis
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Objectives & Study: Hereditary type 1 tyrosinemia (HT1) is an autosomal recessive inborn error of
tyrosine metabolism. In French-Canadians from some regions of Quebec, the incidence is as high as
1/2000 (carrier rate 1/20). Without treatment, patients usually develop severe and liver disease with
liver synthetic defect in infancy, with high risk of cirrhosis and hepatocellular carcinoma (HCC) as a
mid/long term complications. When detected by neonatal screening, HT1 can be successfully
controlled by nitisinone (NTBC) and dietary restriction of tyrosine and phenylalanine. Liver is the
principal target organ of HT1 and the long term course of NTBC treatment is unknown. As part of our
monitoring for complications such as HCC, fibrosis and cirrhosis, we studied liver stiffness in HT1
patients by vibration controlled transient elastography (TE), a non-invasive liver assessment
technique.
Methods: We reviewed the charts of 103 HT1 patients (51 girls; median age 15 years (y); range 0.7 35.8) from throughout Quebec, evaluated annually since 1994 at Sainte-Justine Hospital (Montreal,
Canada). 102 children were detected by neonatal screening. 84 patients received NTBC within the 1 st
month of life (median age 0.46 month; range 0.03 - 116; higher ages at first dose usually reflect birth
before the discovery of NTBC). Patients who underwent orthotopic liver transplantation (OLT) due to
late diagnosis and/or advanced age before the availability of NTBC, are excluded from this report
because none of them was studied in the era of standardized TE.
Results: Since 2016, TE has been performed as part of the annual evaluation at Sainte-Justine
Hospital in the Quebec NTBC Study protocol. We use the FibroScan® device to evaluate liver
stiffness annually in each patient. In total, 354 TE examinations have been performed (median
4/patient). Based on the most recent available results, liver TE was normal in 69 patients (71%). In 28
patients, results varied considerably. In this sub-group, 7 patients had steatosis on liver-doppler
ultrasounds (US) and/or abdominal magnetic resonance imaging (MRI) studies; 2 patients had
nonspecific liver lesions while 19 patients had normal imaging. The main reasons for the mixed
findings were technical limitations that reduced imaging quality (obesity/overweight, crying/movement
artifacts in infants...). TE has not yet been performed in 6 infants.
At last available assessments, alanine aminotransferase levels were normal in all patients (median 21
U/L) and serum alpha-foetoprotein was < 10 ug/L in 98 patients aged > 2 years (median 3.6 ug/L).
Liver US and abdominal MRI studies, performed respectively twice a year and yearly, were normal in
89 (US) and 77 patients (MRI). Abnormalities included variable nonspecific liver lesions or focal
steatosis. HCC has not been identified in HT1 patients detected by newborn screening and treated
within 1 month.
Conclusion: Use of TE to study liver stiffness in NTBC-treated HT1 is technically challenging in
pediatric and/or obese patients. However, TE is non-invasive and provides potentially important data
about liver outcome. In medically-treated HT1 patients followed for up to 26 years in the Quebec
protocol, biochemical, imagery and TE findings to date are encouraging but the course and clinical
spectrum during adulthood remains to be defined.
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Objectives and Study: Autoimmune hepatitis (AIH) and autoimmune sclerosing cholangitis (ASC) are
chronic liver diseases requiring diagnostic liver biopsy in treatment naive patients followed by biopsies
as a monitoring strategy in later stages of treatment. Percutaneous liver biopsy is the gold standard for
the evaluation of liver pathology, yet is associated with high risk and often requires general
anaesthesia in paediatric populations. MRI-derived iron corrected T1 (cT1) is a promising metric that
has demonstrated utility in stratifying patients with liver disease in adults, by measuring fibroinflammation. This study is aimed at evaluating this MRI based technique in monitoring children with
AIH.
Methods: In this prospective observational study (NCT03198104), we investigated 29 paediatric
patients (16 male; mean age 12.5 [range 6-17yrs]), 23 with AIH and 6 ASC, receiving care at the
Children´s Memorial Health Institute, Warsaw, Poland. All patients underwent liver biopsies, and multiparametric liver MRI with the LiverMultiScan ™ from which cT1 maps were derived. All tests were
performed at baseline and at follow up (mean time 16 months after baseline) as part of treatment
monitoring. Statistical analysis to evaluate change over time was conducted using paired t-tests and
Wilcoxon rank tests.
Results: Baseline biopsy results (N=29) revealed that 7 patients (24.1%) had Ishak fibrosis scores of
5-6, 12 patients (41.3%) had scores of 3-4, while 10 patients (34.4%) had scores between 0-2.
Moreover, 7 patients (24.1%) had lobular inflammation scores of 2-3, 14 patients (48,2%) scored 1,
while 8 patients (27.5%) exhibited no lobular inflammation. Lastly, for portal inflammation, 19 patients
(65.5%) received a score of 2-3, and 7 (24.1%) received a score of 1. Fibro - inflammation, as
measured by cT1, revealed a mean value of 919ms, fat measured by PDFF of 2% and a mean iron
value of 0.98mg/g.
At follow up, 22 patients had a biopsy results, 5 of whom (22.7%) had fibrotic progression, whilst 7
(31.8%) were found to improve in fibrosis scores, and 10 (45.4%) revealed no change. Evaluation of
lobular inflammation showed improvement in 8 patients (36.3%) and 6 (27.2%) patients had worsened.
Evaluation of portal inflammation scores revealed 11 patients (37.9%) had improved whilst 3 cases
(13.6%) worsened. cT1 revealed a mean value of 807ms, fat measured by PDFF of 2.43% and a
mean iron value of 0.99mg/g.
Comparison of Ishak fibrosis and lobular inflammation scores, from baseline to follow-up, revealed no
significant changes. However, portal inflammation (p= 0.0402) and mean cT1 (p< .0001) exhibited
significant changes.
Conclusion: Histological hallmarks of autoimmune liver disease, and the non-invasive biomarker cT1,
both reported overall improvement between baseline and follow-up in this study. These results
highlight the potential utility of cT1 as a surrogate marker of disease in AIH and ASC.
This study was funded by The National Centre for Research and Development (Poland) and
InnovateUK under EUREKA/Eurostars project E!10124 “Kids4LIFe - Assessing Kids for Liver
Inflammation and Fibrosis using noninvasive MRI.
First and second mentioned author contributed equally to this work.
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The efficacy and safety of Rituximab treatment in children affected with giant cell hepatitis with
autoimmune hemolytic anemia- a single center experience
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Objectives and Study: Giant cell hepatitis with autoimmune hemolytic anemia (GCH with AIHA)
comprise a rare disorder observed in children under 2 years of age. The course of the disease is
aggressive, it leads to severe anemia, cholestatic hepatitis or even liver insufficiency. In most affected
children the conventional immunosuppressive treatment does not result in remission. Liver
transplantation is connected with a high risk of disease recurrence in graft. The experience of our
center published before showed promising results of anti-CD20 monoclonal antibody (Rituximab) in
this entity. The aim of current study was to present the long-term efficacy and complications observed
in patients treated with Rituximab.
Methods: We report on 9 children treated with Rituximab (RTX) due to GCH with AIHA at our
department between 2006-2020.
Results: We treated 5 girls and 4 boys with median age of 9 months (range 2-16) at disease onset.
The follow-up period lasted from 1 to 14 years, median 6,5 years. All children met the diagnostic
criteria of GCH with AIHA- they had positive direct Coombs' test and hepatitis with giant cell
transformation confirmed by liver biopsy. The cardinal symptoms were jaundice and
hepatosplenomegaly. Severe hemolytic anemia was observed prior to hepatitis in 5 patients. 4
children developed acute liver failure. We implemented RTX due to ineffectiveness of the first line
immunosuppressive therapy with steroids and azathioprine; 3 patients received also Cyclosporine,
immunoglobulins or MMF which resulted in resolving of hemolytic anaemia but did not cure hepatitis.
Only after 4 doses of RTX 7 patients achieved remission of both anaemia and hepatitis, 2 children
required 5 or 6 doses of RTX. One girl died 2 months after RTX treatment due to acute respiratory
insufficiency which could have been caused by Rituximab associated lung injury. 8 children have been
free of symptoms so far. All they experienced hypogammaglobulinemia secondary to CD19
lymphopenia caused by RTX, which lasted from 8 months to 14 years, and they required
supplementation of intravenous immunoglobulins. Despite such a treatment 3 children developed
severe infections including Pneumocystis jiroveci pneumonia in the first year after treatment with RTX .
Conclusion:
1. RTX confirmed to be the treatment of choice in children with GCH with AIHA who experienced
ineffectiveness of conventional therapeutic management with steroids and azathioprine.
2. Hypogammaglobulinemia secondary to anti-CD20 treatment must be closely monitored and treated
until CD19 lymphopenia resolves because of high risk of severe infections.
3. Children treated with RTX and steroids should receive prophylaxis against pneumocystis jiroveci.
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Objectives and Study: Liver histology is considered the reference method for staging liver fibrosis.
Liver biopsy is an invasive procedure, which requires anesthesia in paediatric age and could be
associated with complications. Non-invasive serum markers have been validated in adults, but the
data in children are still scarce. The aim of our study was to evaluate the utility of 4 blood tests FibroTest, APRI, FIB-4 and AST/ALT ratio to detect significant liver fibrosis in children.
Methods: We conducted a prospective, single-center study including paediatric patients with different
liver diseases, who required a liver biopsy. Single pathologist evaluated all histology samples. Fibrosis
was scored using a 5-point METAVIR scale and a significant fibrosis was defined as a METAVIR
score of F2 or above (≥ F2). The area under the receiving operating characteristic curve (AUROC)
was used to determine the accuracy of the non-invasive tests to detect ≥ F2. P-value < 0.05 was
considered statistically significant.
Results: 53 paediatric patients, 29 boys (54.72%) and 24 girls (45.28%), mean age 9.18±5.25 years,
took part in the study. The distribution according to the METAVIR fibrosis stage was as follows: F0 in
11 cases (20.8%), F1 in 13 cases (24.5%), F2 in 14 cases (26.4%), F3 in 11 cases (20.8 %) and F4 in
4 cases (7.5 %). FibroTest had the highest diagnostic accuracy to predict significant fibrosis AUROC
0.808 (SE 0.061, p < 0.001, 95% Cl 0.688-0.928) followed by the APRI AUROC 0.778 (SE 0.065, p=
0.001, 95% Cl 0.651-0.906) and the FIB-4 AUROC 0.735 (SE 0.071, p=0.004, 95% Cl 0.596-0.873).
AST/ALT ratio couldn't distinguish significant fibrosis ≥ F2, (p=0.210).
Conclusion: FibroTest, APRI and FIB-4 are useful non-invasive markers for detecting significant liver
fibrosis in children with liver diseases. Based on our results FibroTest was superior to APRI and FIB-4
but more expensive for use in the daily practice.
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Successful prevention of mother-to-infant transmission in neonatally-immunized mothers with
occult HBV infection through neonatal immunization for infants
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Yeh2,5
1Chang

Gung Memorial Hospital, Department of Pediatrics, Taoyuan City, Taiwan, Republic of China
Gung Memorial Hospital, Liver Research Center, Taoyuan City, Taiwan, Republic of China
3Chang Gung University, College of Medicine, Taoyuan City, Taiwan, Republic of China
4Chang Gung Memorial Hospital, Department of Obstetrics and Gynecology, Taoyuan City, Taiwan,
Republic of China
5Chang Gung Memorial Hospital, Department of Hepato-Gastroenterology, Taoyuan City, Taiwan,
Republic of China
2Chang

Objectives and Study: Hepatitis B carrier rate has declined to below 2 % in the vaccinated
generation. Many vaccinees have entered reproductive ages. About 20 to 30% of breakthrough
infection harbored hepatitis B surface antigen (HBsAg) mutants. In addition, traces of hepatitis B virus
(HBV) DNA are detected in some individuals (~5%) with isolated anti-HBs or anti-HBc seropositivity,
named occult hepatitis B virus infection (OBI). Escape mutants and OBI have been documented to be
transmissible. This study aimed at investigating the transmissibility of escape mutants or occult
infection from neonatally-vaccinated mothers to their babies and whether the current vaccine can
prevent such infection.
Methods: Pregnant women who were born after Jul 1986 (the beginning of universal hepatitis B
vaccination) were recruited from our obstetric antepartum clinic. The project was approved by the
Institutional Review Board (103-3649C). Serum samples were collected for serological assays and
HBV DNA quantification. The babies delivered by mothers who were HBV DNA-positive were followed
up at birth and at one-year-old. All babies received standard HBV vaccines at 0-1-6 months old. HBV
DNA and HBsAg were checked in these babies.
Results: A total of 253 pregnant women, having had received complete neonatal vaccination at birth,
were enrolled. Only two were HBsAg-positive (0.79%), of whom one was HBeAg-positive (0.40%).
HBV DNA was detected in 17 (6.72%), among whom only one case was HBsAg/DNA dually positive.
Sixteen mothers (6.32%) with negative HBsAg but positive serum HBV DNA, had HBV DNA levels
ranged from 7 ~ 9768 IU/ml (1001 ± 2458 IU/ml) and six of eight mothers with achievable sequencing
for the S gene harbored surface mutants. Totally 11 babies (including a twin) of the OBI mothers were
assessed at birth, and 8 completed the follow-ups at 12 months old. At birth, three babies were
HBsAg-reactive yet with low cutoff index (1.22, 1.71, and 3.28) by electrochemiluminescence
immunoassay (ECLIA, Elecsys HBsAg II, Roche), and two babies had HBV DNA of low levels (17
[with reactive HBsAg], 212 IU/ml). However, none had reactive HBsAg or positive HBV DNA in 8
babies who were checked at 12 months old. In the two mother-infant pairs with achievable DNA
sequencing, the S gene mutant profiles were different: T114S, N131T, D144A, A194V (mother) and
S136P (infant) in pair-2; and V96A, T125M, P127T, L213M (mother) and W74*(infant) in pair-4,
respectively.
Conclusion: Transient HBV infection occurs in some babies delivered by neonatally-vaccinated,
occult-infected mothers but is successfully controlled by standard neonatal hepatitis B vaccination.
The HBsAg sequence profiles are different in mother-infant pairs implying host and viral interaction
play a critical driving force on rapid evolution of HBV.
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Objectives and Study: Childhood obesity, with associated comorbidities such as insulin resistance
and non-alcoholic fatty liver disease (NAFLD), is a growing global health problem. As pharmacological
interventions for pediatric NAFLD are lacking, lifestyle management is the mainstay of treatment.
Nonetheless, its efficacy on liver fibrosis has not been established.
Methods: Children and adolescents admitted for severe obesity at the Zeepreventorium between July
2019 and January 2020 were invited to participate in this prospective study. Intensive lifestyle therapy
in a residential multidisciplinary setting encompassed caloric restriction, physical activity, education
about a healthy lifestyle and psychosocial support. At baseline and after 6 and 12 months, liver
ultrasound and transient elastography with controlled attenuation parameter (CAP) and liver stiffness
measurement (LSM) were performed to assess liver steatosis and fibrosis. Fibrosis was defined as an
LSM ≥7kPa for F2, ≥9kPa for F3, and ≥11kPa for F4 fibrosis; CAP values ≥240 dB/m were considered
elevated. These data were compared with clinical, anthropometric and biochemical patient
characteristics.
Results: 94 patients (52.1 % male, median age 14.5 years, BMI 35.5, BMI SDS 2.7) had data
available at baseline and at 6 months. At admission, NAFLD on ultrasound was present in 75.5%,
whereas 76.6% had CAP values ≥240 dB/m. 35.1% of patients had at least F2 fibrosis, including
10.6% with LSM ≥9kPa.
After 6 months, median body weight loss was 16.0%. Steatosis and fibrosis improved in 66.2 and
66.7% of patients (P < 0.001), respectively, with 18/33 patients with baseline ≥F2 fibrosis now falling
below this threshold. Baseline severity of liver fibrosis and steatosis, but not percentage weight loss
after 6 months, were significantly correlated with fibrosis resolution.
53 patients had reached the 1-year timepoint. The improvements were sustained, as fibrosis
regressed at least one stage in all patients with baseline fibrosis, and resolved in 83.3% (P < 0.001).
Conclusion: NAFLD and associated fibrosis are highly prevalent in children and adolescents with
severe obesity. An intensive multidisciplinary lifestyle management program which causes significant
weight loss not only improves liver steatosis, but also fibrosis.
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Objectives and Study: To observe the the correlation between blood ammonia level and esophageal
varices in children with chronic liver disease.
Methods: This cross sectional observational study was conducted at the Department of Pediatric
Gastroenterology and Nutrition, BSMMU (Bangabandhu Sheikh Mujib Medical University), Dhaka from
October 2017 to July 2019. A total 63 children of chronic liver disease attending the Pediatric
Gastroenterology & Nutrition Department of BSMMU were selected as study sample. Along with
proper clinical history, examination & initial investigation, fasting venous blood ammonia level and
upper GI endoscopy were done in all patients. Receiver- Operator Characteristic (ROC) curve was
analysis to set up a cut- off value of blood ammonia for prediction of esophageal varices. Sensivity,
specificity, positive predictive value, negative predictive value and accuracy were determined to see
the performance of blood ammonia value as a diagnostic test for esophageal varices.
Results: Among the 63 patients, (74.6%) had esophageal varices. The mean blood ammonia level
were 40.5± 18.0 ( µmol/ L), 50.5± 14.3 ( µmol/ L), 50.7± 9.9 ( µmol/ L), 53.1± 26.9 ( µmol/ L) and 71.9±
19.0 ( µmol/ L) in absent, grade- I, grade- II, grade- III and grade- IV esophageal varices respectively.
The difference was statistically significant (< 0.05). Moderate positive correlation ( r= 0.452; p= 0.001)
between blood ammonia level and grades of esophageal varices was found. Using the ReceiverOperator Characteristic (ROC) curve blood ammonia level of ≥ 39.5 µmol/ L was found to be an 80.5%
accurate predictor of presence of medium (Grade I and Grade II) esophageal varices with 96.0%
sensitivity and 56.2% specificity and blood ammonia value of ≥ 56.5µmol/ L was found to be an 73.7%
accurate predictor of presence of large (Grade III and Grade IV) esophageal varices with 59.1%
sensitivity and 93.8% specificity .
Conclusion: From this study it may be concluded that blood ammonia level positively correlates with
the grades of esophageal varices. Blood ammonia level of ≥ 39.5µmol/ L in and ≥ 56.5µmol/ L were
found to be predictor of medium esophageal varices and large esophageal varices respectively in
children with chronic liver disease.

[Figure: Spearman's rank correlation between blood ammonia level and grades of esophageal
varices.]
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Lysosomal acid lipase and oxysterols: potential non-invasive biomarkers of oxidative stress in
pediatric NAFLD?
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Objectives and study: Lysosomal acid lipase (LAL) is a key enzyme in the pathogenesis of NonAlcoholic Fatty Liver Disease (NAFLD), as it regulates the intra-lysosomal hydrolysis of cholesterol
esters (CE) and triglycerides (TG), producing free cholesterol and fatty acids 1. At the same time, it is
known that cholesterol self-oxidizes producing oxysterols during oxidative stress activation2.
Therefore, we hypothesize that the interaction of cholesterol derivatives associated with LAL
deficiency may induce NAFLD progression.
Methods: We enrolled 90 adolescents with NAFLD (13.3 ± 3.0 years; 67.8% male, BMI 26.7± 4.8
kg/mq), from 2017 to 2019. In addition to the anthropometric and the metabolic parameters, the
activity of LAL, oxysterols (cholestan-3β,5α,6β-triol (C-triol) and 7-ketocholesterol (7-KC), glutathione
(GSH) with the oxidized form (GSSG) have been investigated to demonstrate the role they play in the
development and progression of pediatric NAFLD. LAL activity was measured in DBS extracts, by
measuring total lipase activity and lipase activity in the presence of Lalistat 2 3, using the artificial
substrate 4-methylumbelliferyl palmitate. Oxysterols, cholestan-3β,5α,6β-triol (C-triol) and 7ketocholesterol (7-KC), were analyzed as dimethylaminobutyrate ester by liquid chromatographytandem mass spectrometry (LC-MS/MS) method using Electro-Spray-Ionization (ESI) source4. For the
GSH and GSGG assay we used a commercial fluorimetric kit (Arbor Assay).
Results: In our population, 38.8% (30) of the patients had hypercholesterolemia, 17.7% (16)
hypertriglyceridemia and 37.8% (34) hypertransaminasemia. The 37.8% (34) have severe steatosis
and 30% (27) moderate steatosis to ultrasound study. Patients with LAL-D (33.4%; n=30) had
significantly elevated uric acid (p=0.0001), total-chol (p=0.03), LDL-chol (p=0.03) and HOMA-IR
(p=0.01) respect to without LAL-D. Furthermore, in this group the GSSG (p=0.0001) and GSH
(p=0.01) values were significantly lower respect to the group without deficiency; oxysterols were not
significantly different between the 2 groups (Table 1). Finally, patients with LAL-D had a significantly
elevate degree of steatosis: severe steatosis 46.6% vs. 33%, (p = 0.046).
To the light of these data, we performed a correlation study that showed that LAL activitycorrelated
positively with oxysterols (C-triol = 0.40, p = 0.02; 7-KC r = 0.34, p = 0.04) and with the GSSG (r =
0.27, p = 0.05); while it is inversely correlated with uric acid (r = -0.46, p = 0.001) and HOMA-IR (r = 0.29, p = 0.02). Furthermore, the values of oxysterols (C-triol) correlated positively with GSH (r = 0.39,
p = 0.03) and GSSG (r = 0.40, p = 0.02), apolipoprotein-B (r = 0.47, p = 0.001), triglycerides (r = 0.24,
p = 0.04) and LDL-chol (r = 0.41, p = 0.02).
Conclusion: Oxysterols and LAL activity, in a NAFLD adolescent population, can be considered as
additional non-invasive biomarkers of the progression of oxidative damage caused by lipid
dysmetabolism that characterizes NAFLD.
Our results strongly support a role for oxidative stress in NAFLD and the importance of the balance
among glutathione forms, LAL and oxysterols as a hallmark and potential biomarkers of the disease.
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Objectives and Study: Acute liver failure (ALF) is a severe condition in pediatric population, with high
mortality. As some patients recover only with supportive therapy, it is important to predict the fatal or
favorable evolution in order to avoid unnecessary liver transplantation. The aim of our study was to
evaluate the role of PELD and MELD scores comparing to other prognostic factors or criteria used in
children with ALF.
Methods: Data of 161 children with ALF (54.66% female, mean age 7.66±6.18 years) of different
etiology, were analyzed and compared based on final evolution (32.91% with fatal evolution or liver
transplantation, 67.09% survivors with supportive therapy) and etiology. PELD score was calculated in
the first day of hospitalization in 109 children, MELD and MELD-Na score in 52 children, and King's
College criteria for all patients. Nazer score was calculated for 9 patients with ALF in Wilson disease.
Results: PELD, MELD and MELD-Na score were significantly higher in patients with fatal evolution
(21.04±13.28 vs 13.99±10.07, p=0.0023, 36.20±19.51 vs. 20.08±8.57, p< 0.0001, respective
33.07±8.29 vs. 20.08±8.47, p< 0.0001). Also, age, bilirubin, albumin, INR and hemoglobin were
significantly different in children with fatal evolution. Function to etiology, PELD, MELD, MELD-Na and
King's College criteria were accurately predicting fatal evolution in toxic ALF (25.33 vs. 9.90,
p=0.0032, 37.29 vs. 18.79, p< 0.0001, respective 34.29 vs. 19.24, p=0.0002; positive predicting value
100%, negative predicting value 88.52% and accuracy 89.23% for King's College criteria). Nazer
score was over 11 in 5 patients with unfavorable evolution and under 11 in 4 survivor children (100%
sensibility, 100% specificity).
Conclusion: Prognostic scores (PELD, MELD, MELD-Na, Nazer) could be used in predicting fatal
evolution of ALF in children in correlation also with other parameters or criteria (King's College). An
early estimation of the prognostic of ALF is important to be done mainly in countries were the
emergency liver transplantation is problematic as the transfer to a specialized centre could be delayed
affecting the chances for survival.
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Objectives and Study: Maralixibat (MRX) is an apical sodium-dependent bile acid transport (ASBT)
inhibitor that interrupts enterohepatic recirculation, thus reducing pruritus and cholestasis. Based on
the mode of action, ASBT inhibitors prevent recycling of bile acids through excretion in the faeces.
Gastrointestinal (GI) disturbances are reported to be the most common adverse events associated
with ASBT inhibitor treatment. We further characterise the treatment-emergent GI effects in an
integrated population of MRX-treated patients with Alagille syndrome (ALGS).
Methods: An analysis was conducted across an integrated population comprising five Phase 2 clinical
studies of MRX-treated patients with ALGS (N = 86). Patients received doses of MRX from 66.5 µg/kg
to 380 µg/kg once daily up to 380 µg/kg twice daily. The analysis was specific for treatment-emergent
adverse events of diarrhoea and abdominal pain, irrespective of relatedness, and utilised a grouped
term definition (multiple preferred terms) for each event. A sub-analysis was performed based on 13week placebo-controlled data from two of the five studies in the integrated population.
Results: Of the 86 patients in the integrated ALGS population, the median duration of exposure to
MRX was 32.2 months (range 0.03-60.9 months), which included patients who received treatment for
≥ 5 years. A total of 48 (56%) patients had an event of diarrhoea and 46 (53%) patients had an event
of abdominal pain; 33 (38%) patients had both events, of which 20 (23%) patients had both events
concurrently. Incidence was highest during the first month of treatment and subsequently decreased
over time. Most events were mild to moderate in severity and resolved with no action taken with MRX;
the majority of incidences occurred within the first 4 weeks of treatment and lasted < 1 week in
duration. Dose interruptions were reported in 1 (1%) patient and 1 (1%) patient for events of diarrhoea
and abdominal pain, respectively. No patients discontinued MRX due to either event across all studies
and all doses. Consistent with these findings, safety data from the 13-week placebo-controlled studies
in the integrated population (MRX n = 39 and placebo [PBO] n = 18) showed an overall similar
incidence of GI events between MRX and PBO. For MRX and PBO, respectively, events of diarrhoea
were reported in 17 (44%) patients and 8 (44%) patients, while events of abdominal pain were
reported in 16 (41%) patients and 5 (28%) patients.
Conclusion: GI events, including diarrhoea and abdominal pain, have been reported to occur in MRXtreated patients with ALGS. This analysis of an integrated ALGS population demonstrates that the
majority of these events are mild to moderate in severity, transient and do not result in discontinuation
of treatment. In addition, the PBO-controlled sub-analysis demonstrates similar rates of these events
between MRX and PBO.
Disclosure of Interest: BK: grants from Mirum, Albireo and consulted for Mirum, Albireo, Audentes
RR, WG, ET and PV: stockholders in and employees of Mirum Pharmaceuticals EG: consulted for
Mirum, Albireo, Laboratoires CTRS (Cell Therapies Research and Services)
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Objectives and Study: Progressive familial intrahepatic cholestasis (PFIC) is a heterogeneous group
of diseases caused by an ever-expanding list of genetic defects which present both diagnostic and
treatment challenges for clinicians. Here we describe a novel case which confirms the recently
reported relationship between Zinc Finger FYVE-Type Containing 19 (ZFYVE19) mutations and a
novel type of high GGT non syndromic neonatal-onset PFIC (Luan W et al, 2020).
Methods: Case report; plasma sterols analysis by gas chromatography-mass spectrometry and flame
ionization detector; Whole Exome Sequencing (WES); immunofluorescence (IF) analysis of primary
cilia.
Results: DB, a 5-years-old girl with a clinical picture of PFIC, was born at term to consanguineous
Moroccan parents. Maternal hypertransaminasemia during pregnancy. Assessed at 59 days of life due
to jaundice, laboratory data showed cholestatic jaundice with increased conjugated bilirubin,
transaminases and gamma glutamyl transpeptidase (GGT). Hepatic proteins synthesis was preserved.
Clinical, laboratory and liver biopsy (Figure1A) showed a picture highly compatible with typical biliary
atresia. Intraoperatory cholangiography however was normal. Main causes of cholestasis, including
common genetic-metabolic conditions, were ruled out by appropriate tests.
Under ursodeoxycholic acid (UDCA) chronic treatment, she has now a clinically stable fibro-cirrhotic
cholestatic liver disease characterized by normal bilirubin and protein synthesis, but persisting hepatosplenomegaly, hyperlipidemia, high serum bile acids and hepatobiliary enzymes. Bile ducts at recent
cholangio-Magnetic Resonance Imaging appear grossly within normal limits.
Hyperlipidemia prompted plasma sterols analysis which showed increased cholestanol due to chronic
cholestasis and increased campesterol and sitosterol as well. ABCG5 and ABCG8 genes study
revealed homozygous mutations (ABCG5 p.Arg50Cys esone2/13, c.148C>T and ABCG8 p.Asp19His
esone1/13, c.55G>C) that confirmed the diagnosis of Sitosterolemia (OMIM #618666), which
appeared however a condition unrelated to her cholestatic liver disease.
Further investigation by WES found mutations also in ZFYVE19, alias abscission/nocut checkpoint
regulator. This 15q15.1 located gene had recently been described as a novel cause of infantile
cholestasis only in a small series of Chinese children with a congenital hepatic fibrosis/DCDC2unrelated neonatal sclerosing cholangitis-like phenotype (Luan W et al, 2020). Our patient´s nonsense
mutations [ZFYVE19, p. Arg223Ter exon 5/11, c.667C>T] were homozygous in the patient and
heterozygous in the two parents, leading to a 222 aa truncated protein compared to the 471 aa wild
type protein. IF analysis of primary cilia on cultured skin fibroblasts showed a ciliary phenotype mainly
defined by fragmented cilia and centrioles abnormalities (Figure1B-C). We are continuing UDCA
treatment and have started a low sterols diet.
Conclusion: Our study confirms the relationship between ZFYVE19 and a PFIC phenotype with
neonatal-onset.Due to the possible role of ZFYVE19 in cilia function and the unprecedented
coexistence of a hereditary sterol disorder in our case, continuous monitoring is necessary to
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substantiate type of liver disease progression and/or the possible emergence of a multisystemic
involvement.

[Figure 1. Liver Histology and Cilia-related phenotypes.]
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Acute on chronic liver failure, an infrequent paediatric entity: A 20-year retrospective review of
a tertiary liver center
Harveen Singh1, Chayarani Kelgeri1, Charlotte Passingham 1, Lauren Johansen1, Indra van Mourik1,
Evelyn Ong1, Deidre Kelly1, Paolo Mueisan1, Thamara Perera1, Darius Mirza1, Khalid Sharif1, Jane
Hartley1, Girish Gupte1
1Birmingham

Children's Hospital, Liver Unit, Birmingham, United Kingdom

Objectives and Study: Acute on Chronic Liver Failure (ACLF) is defined as an acute deterioration of
pre-existing chronic liver disease usually related to a precipitating event and associated with increased
mortality at 3 months due to multisystem organ failure. Within paediatrics, ACLF is infrequently
described, with most existing cohorts utilising Asian Pacific Association for Study of Liver (APASL)
definitions. We aimed to characterise paediatric ACLF at Birmingham Children's Hospital (BCH)
utilising European Foundation for Study of Chronic Liver Failure (EASL CLIF) criteria: including
prevalence, triggers, outcomes and listing patterns.
Methods: All BCH patients from 2000-2020 with chronic liver disease (CLD) who underwent initial
liver transplant or died either on the transplant waiting list or whilst too unwell to be listed were
reviewed. Those with IFALD were included, whilst all other significant extrahepatic disease was
excluded. Descriptive statistics was presented as median (range) and CLIF C ACLF score calculated
to predict 28-day mortality. Fishers exact test was used for categorical data and unpaired t test (mean,
standard deviation) for continuous data (Graph Pad).
Results: From 2000-2020 24 (4.2%) children with ACLF were identified out of 576 children meeting
review criteria. Age at ACLF onset was 1.75 years (0.25-17) with 9 (38%) males. Death occurred in 18
(75%) children. Aetiology of liver disease, transplant status and CLIF C ACLF scores are outlined in
Table 1. All deaths in those with IFALD occurred within the years 2000-2012. ACLF triggers were
sepsis organism negative 11(46%), sepsis organism positive 8(33%), GI bleed 4(17%) and liver biopsy
bleed 1(4%). All with sepsis organism positive died.Bilirubin at time of transplant/death in those with
ACLF who lived compared to those who died was 529 umol/L(381) vs. 665(210) (p=0.27), Creatinine
138 umol/L(147) vs. 63(44) (p=0.06), Prothrombin time 33(13) vs. 32(14) (p=0.95), use of vasopressor
1(17%) vs. 17(94%) (p=0.008), Grade 3,4 hepatic encephalopathy 1(17%) vs. 9 (50%) (p=0.34) and
ventilation 3(50%) vs.17(94%) (p=0.04) respectively.
Of those who were listed pre ACLF, 2 (33%) lived compared with 9 (50%) who died. Median time
(days) from ACLF onset to listing was 7 (1-13) in those who lived compared with 15 (1-24) in those
who died. Median time (days) from ACLF onset to transplant in those that lived compared with time
from ACLF onset to death was 19 (2-32) vs. 17.5 (5-60).
Conclusion: ACLF whilst infrequent in our cohort when utilising EASL criteria has high rates of
mortality with sepsis being a frequent trigger. Those with IFALD are vulnerable, particularly from line
sepsis, although death from ACLF in this cohort has become less common in the last decade. Use of
vasopressors and ventilation is more frequent in those who die from ACLF despite similar median
times to both successful transplant and death from ACLF onset. Larger studies are needed to
determine protective factors in children with ACLF who are transplanted and live.

Dead (n=18)

Alive (n=6)

IFALD

6

0

Metabolic

6

0

Biliary Atresia

2

1

PFIC

1

3

MVID (post SBx Tx)

1

0

Other (ASC, CHF,
Wilsons)

2

2
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Transplant

3 (17%)

6 (100%)

CLIF C ACLF (at
admission) (Mean SD)

33 (4.5)

33 (6.2)

0.81

CLIF C ACLF (at
transplant/death) (Mean
SD)

37 (5.6)

43 (7.5)

0.12

[Table 1: Comparison of disease aetiology, transplant and CLIF C ACLF scores at ACLF admission
and death/transplant ]
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Drug-Drug interaction study to evaluate the interaction of A4250 (Odevixibat) with midazolam, a
sensitive CYP3A4 substrate, and itraconazole, a P-gp inhibitor, in healthy adult subjects
Philip Stein1, Greg Wright1, Lise Kjems1, Patrick Horn1
1Albireo

Pharma, Inc., Medical Affairs, Boston, United States

Objectives and Study: Odevixibat, a potent, selective inhibitor of the ileal bile acid transporter (IBAT),
is in development to treat paediatric cholestatic liver diseases. In vitro, odevixibat inhibits CYP3A4 and
is a substrate for the P-glycoprotein (P-gp) drug efflux transporter. We evaluated whether inhibition of
CYP3A4 by odevixibat impacted the pharmacokinetics (PK) of oral midazolam, a sensitive CYP3A4
substrate, and assessed the impact of a strong P-gp inhibitor, itraconazole, on the PK of odevixibat in
healthy adults.
Methods: This was a 2-part, open-label, drug-drug interaction (DDI) study. In Part A, 20 of 22 enrolled
subjects completed the study. A single oral dose of 2 mg midazolam was administered followed by PK
sampling. Oral doses of 7.2 mg odevixibat were then administered once daily for 4 days with a single
oral dose of 2 mg midazolam coadministered on day 4. PK samples were taken on day 4 (predose)
and for 24 h postdose. In Part B, all 21 enrolled subjects completed the study. A single oral dose of
7.2 mg odevixibat was administered followed by PK sampling. Oral doses of 200 mg itraconazole were
then administered once daily for 5 days with a single oral dose of 7.2 mg odevixibat coadministered on
day 5. PK samples for odevixibat were taken on day 5 (predose) and for 24 h postdose.
Results: In Part A, mean midazolam plasma concentration decreased when midazolam was
coadministered with odevixibat (Fig 1A). Geometric mean maximum concentration (Cmax) decreased
from 13.7 ng/mL with midazolam alone to 9.8 ng/mL when coadministered with odevixibat. Geometric
mean area under the curve from 0 to the last timepoint (AUC0-t) was 34.4 h·ng/mL before and 24.5
h·ng/mL after coadministration with odevixibat. Median time to maximum concentration (t max; 0.5 h)
was unaffected by odevixibat. In Part B, mean plasma odevixibat concentration increased when
odevixibat was coadministered with itraconazole (Fig 1B). Geometric mean AUC0-t was 2.0 h·ng/mL
for odevixibat alone and increased to 3.4 h·ng/mL when coadministered with itraconazole. Geometric
mean Cmax increased from 0.4 ng/mL for odevixibat alone to 0.7 ng/mL when coadministered with
itraconazole. Median tmax was 2.5 h for odevixibat administered alone and 4.5 h when coadministered
with itraconazole. Mean elimination half-life (t1/2) for odevixibat alone was 2.4 h and was 3.0 h for
odevixibat when coadministered with itraconazole. Mean oral clearance (CL/F) and apparent volume
of distribution (Vz/F) were approximately 3060 L/h and 9940 L for odevixibat alone and 2140 L/h and
8150 L, respectively, when coadministered with itraconazole. In both parts, the most common adverse
events (AEs) were gastrointestinal events such as abdominal pain and diarrhoea. No serious AEs
were reported.
Conclusion: These results suggest there is no significant inhibition of intestinal CYP3A4 by odevixibat
and no clinically relevant interaction between odevixibat and oral midazolam. In addition, given the low
systemic concentration and exposure of odevixibat, the interaction with itraconazole is likely not
clinically relevant. In this DDI study in healthy volunteers, administration of odevixibat with midazolam
or itraconazole was generally well tolerated.
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[Fig 1. Mean Plasma Concentrations vs Time: (A) Midazolam+Odevixibat and (B)
Odevixibat+Itraconazole]

Disclosure of Interest: Philip Stein, Greg Wright, Lise Kjems, Patrick Horn: Albireo Pharma, Inc. –
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Endoscopic primary prophylaxis in biliary atresia: echocardiography, a new non-invasive
biomarker to predict high risk varices? A prospective study in a large series
Alice Tiret1, Oanez Ackermann1, Paul De Boissieu1, Florent Guerin1, Emmanuel Gonzales1, Stephanie
Franchi1, Virginie Lambert1, Mathieu Duché1
1Université

Paris Saclay, ---, Le Kremlin-Bicêtre, France

Objectives and Study: Biliary atresia is the primary cause of neonatal cholestasis, characterized by
cirrhosis with early portal hypertension. Endoscopic primary prophylaxis of digestive hemorrhage
reduces the morbidity and mortality due to bleeding. However, endoscopic screening for high risk
esophageal varices (HRV) is an invasive and expensive method. Echocardiography is useful to detect
in routine portopulmonary hypertension and cirrhotic cardiomyopathy.
The objective of the study was to evaluate the role of echocardiography, among non-invasive markers
(biology and elastography) to predict the presence of HRV, in order to select patients who should
benefit from endoscopic treatment.
Methods: 70 consecutive patients under 18 years old [mean 6.8; range 0.4-17.9)] with operated biliary
atresia and evidence of portal hypertension were prospectively included between 2015 and 2019.
Measures of echocardiographic parameters, liver biology, and liver and spleen Shear Wave
elastography were collected in the same week than the esogastroduodenal endoscopy. Patients were
divided into two groups related to the presence of HRV defined as following: grade 3 varices, grade 2
varices with red signs and/or subcardial varices, and grade 1 varices with subcardial varices.
Echocardiographic data were right and left ventricle end-systolic and diastolic diameters, cardiac
function parameters (shortening fraction, TAPSE), cardiac index and pulmonary artery pressure. Data
of Shearwave elastography of the liver and spleen and biology (prothrombin level, platelets,
albuminemia and bilirubinemia) were also collected. An univariate analysis was performed to search
data related to HRV.
Results: Esophageal varices were present in 47 patients (67%), 19 (27%) of whom had high-risk
varices. All patients had a normal systolic left ventricular function and normal pulmonary artery
pressures. Univariate analysis found an association between the presence of HRV and dilatation of
the left heart chambers: Z score of left ventricular end-systolic diameter was 0.6 with HRV versus 0.3
without HRV (p=0.03), and Z score of left ventricular end-diastolic diameter was 1 with HRV versus 0.1
(p=0,003); hyperkinesia of the right ventricle: Z score of TAPSE was 2.7 with HRV versus 1.3 without
HRV, p=0.04; and hyperdynamic circulation: cardiac index was 5.3 with HRV versus 3.9L/min/m 2
without HRV, p=0.001. High cardiac index was found in 80% of the patients with HRV. The presence
of HRV was also significantly correlated with decreased prothrombin level (77% versus 90%,
p=0.004), the presence of thrombocytopenia (10 100 versus 17 300/mm 3, p=0.04), total
hyperbilirubinemia (136 versus 12 µmol/l, p=0.001), and Shear Wave elastography (46.4 versus
16.5kPa, p=0.001 and 52.6 versus 33.7kPa, p=0.007 respectively for the liver and the spleen).
Conclusion: Data assessing left ventricle overload, right ventricle hyperkinesia and high cardiac index
were correlated with the occurrence of HRV in biliary atresia. Echocardiographic parameters, in
association with biology and elastography data, may be additional new non-invasive criteria to
determine the necessity of the first endoscopy. A multivariate analysis with larger numbers is required
to continue the study.
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Importance of gamma-glutamyl transferase in type 1 diabetes mellitus in children
Mirna Natalija Anicic1, Ivana Todoric2, Nedo Marcinkovic2, Matea Kovacic2, Katja Dumic Kubat1, Anita
Spehar Uroic2, Nevena Krnic1, Lana Omerza2, Irena Senecic-Cala1, Duska Tjesic-Drinkovic1, Jurica
Vukovic1
1University Hospital Center Zagreb and University of Zagreb, School of Medicine, Department of
Pediatrics, Zagreb, Croatia
2University Hospital Center Zagreb, Department of Pediatrics, Zagreb, Croatia

Objectives and Study: Liver disorder associated with type 1 diabetes mellitus (DM1) in children might
not be as rare as previously thought. We assessed number of simple and potentially reliable tests for
its detection.
Methods: Clinical examination, abdominal ultrasound (US) and liver enzymes were used to assess
liver injury in a cohort of children with DM1. Those with elevated liver enzymes and abnormal US
finding were additionally investigated. Laboratory tests that were performed twice within one year
interval included aminotransferases (AST, ALT), gamma-glutamyl transpeptidase (GGT), glycosylated
hemoglobin (HbA1c) and lipid panel. Patients were divided into four groups according to HbA1c
values: well regulated (HbA1c ≤ 7.50 % on both occasions), deterioration after 12 months (first HbA1c
≤ 7.50 %, second >7.50 %), poorly regulated (HbA1c >7.50 % on both occasions), improvement after
12 months (first HbA1c >7.50 %, second ≤ 7.50 %).
Results: Over the study period 154 children (77 male, 77 female) were examined, their age ranged
between 2 to 20 years (mean 14.2± 3.1). DM1 duration ranged from 1 to 18 years (mean 7.7± 4.1).
Mean HbA1c was 8.51±1.41% (min 5.6%, max 14.0%). There were 23 patients (14.9%) in the wellregulated group, 12 patients (7.8%) were in the group with deteriorated metabolic control during
follow-up. In the group with improved metabolic control during follow-up, there were 10 patients
(6.5%). Finally, there were 109 patients (70.8%) in the group with poor glycemic regulation. A total of
29 patients (18.8%) had elevated aminotransferases and/or GGT in at least one of the measurements.
There was no statistical difference in AST and ALT values between the groups considering glycemic
control. After one year significant rise of GGT values were observed (P = 0.031) in the group of poorly
regulated patients (median HbA1c 12.0 %, range 10.0 -16.0%) and also in the group with deteriorated
glycemic control (P=0.046). The most significant correlation in post hoc analysis (Mann Whitney U,
P=0.009) was established between poorly regulated group and the group with improved control after
12 months (median HbA1c 9.0%, range 8.0-11.5%). Ultrasound revealed following abnormal findings:
33 patients (21.4%) had hepatomegaly, 42 patients (27.3%) had detectable changes in echogenicity
(26 patients had hyperechogenic, and 16 hypoechogenic liver). There was no difference between
glycemic control and US (hepatomegaly P=0.305, hyper or hypoechogenicity P=0.643). When
hepatomegaly was compared with liver enzyme levels between the groups significant differences were
observed for GGT levels. Normal values correlated with normal liver size, while increase in liver size
correlated with increased GGT levels (P=0.010). Considering the ultrasound findings of
hyper/hypoechogenicity, significant differences were noted for all liver enzymes: normal echogenicity
was found in patients with normal aminotransferase and GGT levels, while increased liver enzymes
levels correlated with changes in echogenicity (for AST P=0.002, for ALT P=0.027, for GGT P=0.001).
Conclusion: GGT levels accurately reflect presence of liver disorder associated with poor metabolic
control in DM1 patients. Abnormal US findings are significantly correlated with liver enzymes but not
with glycemic control.
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Usefulness of serum Wisteria floribunda agglutin-positive Mac-2 Binding Protein level in
children with primary sclerosing cholangitis
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2Toho University Graduate School of Medicine, Department of Hepatology and Gastroenterology for
Growth and Health, Tokyo, Japan
Background: Wisteria floribunda agglutin-positive Mac-2 Binding Protein (WFA+-M2BP) is a novel
serum marker of hepatic fibrosis. This study aimed at evaluating WFA+-M2BP as a predictor of liver
fibrosis and prognostic factor in patients with primary sclerosing cholangitis (PSC).
Methods: Thirty-nine children and adolescence with pediatric-onset PSC (M/F = 27/12, median age at
diagnosis: 9 years) were enrolled in this study. WFA+-M2BP was evaluated at biopsy and after 1 year.
Receiver operating characteristic (ROC) analysis was performed to determine whether serum WFA +M2BP levels could be a reliable marker to identify advanced liver fibrosis in PSC patients. Serum
samples underwent analysis for the AST to platelet ratio index (APRI), Fib-4 index, and AST to ALT
ratio (AST/ALT). Moreover, the association with WFA+-M2BP and complicated liver disease (CLD)
(portal hypertensive complications such as esophageal varices, ascites, or encephalopathy, or biliary
stricture requiring intervention, or liver transplantation) was evaluated by the Cox-proportional hazards
regression model.
Results: According to Ludwig classification of liver histological stage, thirty-nine patients were
classified into the 4 stages. WFA+-M2BP correlated significantly with liver histological stage p< 0.001).
ROC analysis was performed to distinguish the patients with advanced stage (stage 3 and 4) from
those with the early stage (stage 0, 1 and 2). WFA+-M2BP yielded the highest area under the ROC
curve value (0.881) among other surrogate makers (APRI: 0.789, Fib-4 index: 0.704, and AST/ALT
ratio: 0.751), respectively. CLD occurred in 7 patients during follow-up. In patients with CLD, the
median WFA+-M2BP levels significantly elevated from 6.26 at baseline to 7.48 after 1 year (p< 0.01),
whereas in patients without CLD there were significantly decrease in WFA +-M2BP levels from 0.91 at
baseline to 0.71 after 1 year (p=0.01). By multivariate regression analysis, elevated WFA +-M2BP
levels after 1 year was associated with CLD risk (adjusted hazard ration, 1.22; 95% Cl, 1.07-1.39),
whereas WFA+-M2BP levels at baseline were not independently predictive. Areas under the ROC
curve value for WFA+-M2BP after 1 year, APRI, Fib-4 index, and AST/ALT predicting CLD were 0.932,
0.76, 0.737, and 0.67, respectively.
Conclusion: Serum WFA+-M2BP levels are useful to identify patients with advanced liver histology in
pediatric PSC. Furthermore, WFA+-M2BP may be the risk prediction of complicated liver disease for
pediatric-onset PSC patients.
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Muscle mass is associated with liver disease severity in paediatric non-alcoholic fatty liver
disease
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Objectives and study: Non-alcoholic fatty liver disease (NAFLD) is the most prevalent pediatric
chronic liver disease. While visceral obesity and sarcopenia correlate with liver disease severity in
adults with NAFLD, there is paucity of pediatric data. We recently showed that total psoas muscle
surface area (tPMSA) measured using magnetic resonance imaging (MRI) is independently and
negatively associated with hepatic steatosis severity determined using either histology or MRI-proton
density fat fraction. However, tPMSA is not measured routinely in clinical practice, whereas
bioelectrical impedance (BIA)-based measures of muscle mass are more widely available. The
objective of this study was, therefore, to investigate the association between BIA-based assessments
of body composition and histologic liver disease severity in a pediatric cohort with confirmed NAFLD.

Methods: Retrospective study of 79 patients < 20 years of age with histologically-confirmed NAFLD
and available, contemporaneous body composition data obtained using a stationary multifrequency
octopolar BIA device (InBody 370©; InBody Co., LTD, Seoul Korea). Clinical data were concurrent to
the BIA measurements, whereas laboratory and histology data collected had been obtained within 6
months of the BIA (whichever was closest).
BIA data collected were skeletal muscle mass (SMM; kg), appendicular lean mass (ALM; kg), trunk
lean mass (kg), and percent body fat (%). SMM, ALM and trunk lean mass were corrected for height
(dividing by height squared), generating SMM index, ALM index, and trunk lean mass index. Histology
was scored as per Kleiner et al. Demographic and clinical data, specifically age, sex, ethnicity, body
mass index (BMI) z-score, and diagnosis of type 2 diabetes mellitus (T2DM), were assessed as
covariates. Univariate linear and logistic regression analyses, followed by multivariable stepwise
logistic regression analyses were used to determine the relationship between measures of body
composition and NAFLD Activity Score (NAS), adjusting for confounders.
Results: Of the 79 children, 73% were male and 30% were Hispanic, with median age 13 years
(interquartile range (IQR) 11-16) and median BMI z-score of 2.43 (IQR 2.11, 2.63). Histologically,
median NAS was 4 (IQR 3, 5); 30% had a NAS score ≥ 5, and 20% had fibrosis stage ≥ 2. T2DM was
present in 6% of patients. At the time of BIA, 19% of the patients were on metformin, 1% on insulin
and 1% on statins, while 20% were taking vitamin E.
In multivariable regression analyses with step-wise selection, SMM index was negatively associated
with hepatic steatosis after controlling for age, sex, ethnicity, T2DM and BMI z-score (OR 0.76; 95%CI,
0.62 - 0.93). Similarly, ALM index was negatively associated with hepatic steatosis severity (OR 0.69;
95%CI, 0.53 - 0.90). In contrast, body fat mass was not associated with hepatic steatosis (p=0.07).
NAS, lobular inflammation, ballooning scores and fibrosis stage were not associated with either
muscle mass or body fat mass in multivariable analyses.
Conclusion: Similar to adult data, there is an inverse association between muscle mass and hepatic
steatosis severity in children with NAFLD. Future studies should investigate whether interventions that
enhance muscle mass improve liver disease severity in children with NAFLD.
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MACK-3 as a diagnostic tool for diagnosing fibrosis in pediatric nonalcoholic fatty liver disease
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Gastroenterology, Dnipro, Ukraine
Objectives and Study: To investigate the possibility of using MACK-3 for the diagnosis of fibrotic
nonalcoholic fatty liver disease (NAFLD) in children.

Methods: The study included 170 patients aged 6 to 17 years, including boys - 102 (60%), girls - 68
(40%). The mean age of patients was (12.15 ± 2.51) years. Determination of the presence and degree
of hepatic steatosis was performed using the device "FibroScan ® 502 touch" (Echosens, France) with
the measurement of controlled attenuation parameter (CAP). According to the presence of steatosis,
which was determined by CAP, nonalcoholic steatohepatitis (NASH) (according to
alaninaminotransferase levels) and the presence of overweight and obesity (according to body mass
index), patients were divided into 4 groups: 1 group consisted of 37 patients with NASH (22%), 2
group - 53 patients with simple steatosis (NAFL) ( 31% ), 3 group - 65 overweight and obese patients
without hepatic steatosis (38%), 4 group- 15 patients with normal weight without steatosis (9%).The
level of serum cytokeratin-18 (CK18) was determined using kits from IDL Biotech AB, Sweden for
ELISA diagnostics. The content of insulin in the serum was determined by an enzyme-linked
immunoassay test kit from "DRG International, Inc." (Germany) and HOMA-IR was calculated. MACK3 - the result of the combination of tests (HOMA, AST and CK18) was calculated using an online
calculator. The reference values were used corresponding to the algorithm of J. Boursier et al.
Results: According to the analysis of variance, significant differences were found in patients with
NAFLD in terms of liver stiffness (LSM): 1 group - (4.7 ± 1.0) kPa, 2 group - (4.5 ± 1.2) kPa, 3 group (3.9 ± 0.9) kPa, 4 group - (4.1 ± 0.7) kPa (p < 0.05). Although LSM values in almost all NAFLD
patients did not exceed normal levels, in patients without NAFLD the liver was more elastic than in
patients with NAFLD. Children with NASH had a higher incidence of liver fibrosis of varying degrees
(12.9%) in contrast to children with simple steatosis (6%) (p < 0.05).The median value of CK18 in
patients of the 1 group was 1.6 times higher (p < 0.05) and 2.0 times (p < 0.05) higher than in patients
of the 2 and 3 groups, respectively. The MACK-3 levels were significantly higher in 1 group patients
(0.18 [0.08; 0.27]) in comparison to the 2 group (0.022 [0.009; 0.0037]), 3 group (0.023 [0.015; 0.053])
and 4 group (0.016 [0.006; 0.03]) (p < 0.05).
A more detailed analysis showed that the MAСK-3 levels corresponded to the gray area were
observed in 24% of 1 group children and in 1.5% of 3 group children. Index levels corresponding to
fibrotic NASH were observed in 8% of 1 group children and were not observed in other groups.
Conclusion: Thus, the advantage of MACK-3 is the detection of patients with active NASH and
fibrotic NASH in patients with ≥F2 fibrosis. Validation of MACK-3 in the pediatric population will help
streamline selection of NAFLD patients for liver biopsy, thus minimizing the risk to patients.
Complementing the calculated MACK-3 index with transient elastography may increase the diagnostic
accuracy of detecting active NASH and liver fibrosis in patients with NAFLD and identifying risk
groups, creating a promising alternative to liver biopsy.
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Liver Transplantation (LTx) in Maple Syrup Urine Disease (MSUD): Follow-up of a single-center
cohort of 23 patients
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3Univ Medical Center, Eppendorf, Univ Klinikum Eppendorf, Dept of Pediatric Oncology, Hamburg,
Germany
2Univ

Objectives and Study: Maple syrup urine disease (MSUD) is a disorder of amino acid metabolism.
Impaired function of the branched-chain keto-acyl-CoA dehydrogenase (BCKDH) leads to
accumulation of the branched-chain amino acids leucine, valine, isoleucine, and allo-isoleucine, and
acute and chronic brain damage from toxic keto-acids. Liver transplantation (LTx) has been
established as a treatment alternative to dietary management in patients with severe MSUD. We
summarize our experience with LTx in patients with MSUD with special focus on challenges and risk
factors especially in small children.
Methods: We performed a retrospective cohort study including all 23 patients (range 2 months to 26
years) who received a LTx at the University Children´s Hospital Hamburg-Eppendorf between 2010
and 2019.
Results: The median weight at LTx was 12 kg (range 4,9 - 82 kg). Ten of the 23 patients (43%) were
transplanted at an age below 12 months and a weight of less than 10 kg. Patient survival is 100% with
an allograft survival of 82% after a median follow-up of 39 months.
Out of 28 LTx in a total of 23 patients, 16 were performed using left-lateral splits (57%), 1 right-split
(4%), 10 whole organs (35%), and 1 reduced size-allograft. Four patients needed to be retransplanted
following hepatic artery thrombosis (HAT) or primary non-function of the allograft. One patient
underwent re-LTx twice. The most common surgical complications in our cohort were early HAT and
anastomotic biliary strictures (BS) with an incidence of 11% and 18%, respectively. The explanted
organs from 12 MSUD patients were successfully used as domino allografts after allocation through
Eurotransplant.
All patients showed markedly improved control of leucine plasma concentrations on a regular protein
intake. One patient developed a metabolic decompensation without encepalopathy during a prolonged
tonsilitis. The possibility of a post-LTx metabolic crisis emphasizes the need for a „sick day
management“ with reduced protein and increased carbohydrate intake during febrile infections or
surgical procedures.
Conclusion: In comparison to the previous cohorts published by Mazariegos et al. and Diaz et al. we
performed LTx in 10 out of 23 affected children before 1 year of age. Early LTx in severe cases of
MSUD helps to minimize the risk of severe psychomotoric retardation. The decision to consider LTx as
the therapy of choice for severe MSUD can only be taken case-by-case in a strictly multidisciplinary
approach involving transplant surgeons, pediatric hepatologists, pediatricians specialized on inborn
errors of metabolism and psychologists.
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Outcomes of liver transplantation in children with Alagille syndrome
Piotr Czubkowski1, Dorota Gliwicz-Miedzińska1, Irena Jankowska1, Agnieszka Skarżyńska1,
Małgorzata Markiewicz-Kijewska2, Joanna Ryżko1, Anna Chudoba1,3, Dorota Jarzębicka1, Marek
Stefanowicz2, Joanna Pawłowska1
1The

Children's Memorial Health Institute, Department of Gastroenterology, Hepatology, Nutritional
Disturbances and Pediatrics, Warsaw, Poland
2The Children's Memorial Health Institute, Department of Pediatric Surgery and Organ
Transplantation, Warsaw, Poland
3Centre of Postgraduate Medical Education, 2nd Department of Pediatrics, Warsaw, Poland
Objectives and Study: Alagille syndrome (AGS) is a multisystem disorder in which complications of
chronic liver disease and severe pruritus often lead to liver transplantation (LTx). Extrahepatic
manifestations, mainly cardiovascular and renal, are significant burden adding risk to the overall
outcomes in AGS. The aim of this study was to analyze the clinical characteristics and the outcomes
liver transplantation in children with Alagille syndrome (AGS).
Methods: We retrospectively reviewed clinical data of children with AGS treated between 1995 and
2019, and included patients who underwent LTx. Pre and post-transplant clinical data was collected,
particularily systemic manifestations, indications for LTx, early post-transplant complications and longterm patient and graft survival.
Results: Out of 89 patients with AGS treated in our department over the period 1995-2019, 18
patients (13 males) underwent LTx (20%) and 2 are currently on the waiting list. Major indications
were: malnutrition and/or growth retardation, severe pruritus, synthetic liver failure recurrent bone
fractures. All transplanted patients developed severe cholestasis in the first months of life, five (27.7%)
had a history of Kasai hepatoportoenterostomy for misdiagnosed biliary atresia, 4 (22%) underwent
partial external biliary diversion and one (5.5%) ileal bypass. Median PELD value was 14,8 (range 1037). Cardiovascular anomalies were present in 13 (72%) of patients, the most common pulmonary
stenosis (55%) but no complex heart defects. Median age at LTx was 5.8 years (range 1.5-11.8). In 12
cases living donor LTx was performed and 6 from deceased donor.Four patients from AB0
incompatible donor. Early post-transplant period was complicated with portal vein stenosis (2 pts) and
hepatic artery thrombosis (2pts) and 50% of patients developed acute cellular rejection. One patient
was deceased as a result of intra-abdominal hemorrhage. Median post-transplant follow-up was 9.2
years (1.9-13.4) and overall patient survival was 94%. There was significant catch-up growth and
weight gain in presented group. Currently all patients present with normal graft function and no other
significant issues. Renal function is stable and none of the patients developed chronic kidney disease
nor arterial hypertension. Protocol biopsies 3-8 years post-transplant were performed in 13 patients
and showed normal or mild fibrosis in 77% and moderate fibrosis in 23%. No significant cardiovascular
issues were reported.
Conclusion: Liver transplantation including living-related donors is safe in AGS. Post-transplant
catch-up growth is observed in most patient. In spite of multisystem involvement on AGS, no serious
extrahepatic morbidity was observed.
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Measles mumps and rubella vaccination in paediatric liver transplant recipients in the context
of a national measles epidemic
Meredith Foster1, Stephen Mouat1, Helen M Evans1,2
1Auckland

District Health Board, Starship Children's Hospital, Paediatric Gastroenterology and Liver
Transplant, Auckland, New Zealand
2University of Auckland, Paediatrics, Auckland, New Zealand
Objectives and Study: Measles is a highly contagious, life threatening viral infection. Measles
mumps and rubella (MMR) is a live viral vaccine which offers excellent protection against measles
infection. Live vaccines have previously been contraindicated in immunosuppressed individuals. In
2019 New Zealand (NZ) experienced a measles epidemic with a total of 2154 confirmed cases (total
population 4.8 million) 35% of whom requiring hospital care. The aim of this study was to evaluate the
safety and seroconversion rate of a responsive MMR vaccination campaign offered to low risk nonimmune paediatric Liver Transplant (LT) recipients receiving low level single agent
immunosuppression (IS).
Methods: Measles serology of all 101 LT patients under active follow-up was reviewed and repeated if
not tested within the last 12 months. Patients were then categorised according to a traffic light system:
Green - positive serology; Yellow - negative or equivocal serology receiving low level single agent IS
with tacrolimus, ciclosporin or mycophenolate mofetil and > 1 year post LT; Red - negative or
equivocal serology but < 1 year post LT or receiving high level single agent or multi-drug IS. All
patients, their paediatricians and General Practitioners were informed of their status and risk of
acquiring measles along with an action plan. MMR immunisation and potential risk from live
vaccination were discussed in relation to the high risk of contracting measles from the community.
Patients in the yellow category were counselled and offered MMR vaccination with serology after 1
month and repeat vaccination if seroconversion did not occur.
Results: 101 patients (age 15 months-18 years) were under active follow-up. Median age at LT was
1.9 years. Of those vaccinated 23 (70%) required one MMR to seroconvert and 7 (21%) required 2
MMRs. 3 children received 3 (9%) MMRs but did not seroconvert. No patient acquired measles either
from MMR vaccine or the community. No vaccine reactions were experienced.
Conclusion: MMR was taken up by 92% of non-immune low risk LT patients, of whom 91%
seroconverted. In the context of a measles outbreak with high risk of wild viral infection, MMR
vaccination can be safe and effective.
Conclusion MMR was taken up by 92% of non-immune low risk LT patients, of whom 91%
seroconverted. In the context of a measles outbreak with high risk of wild viral infection, MMR
vaccination can be safe and effective.

Number immunised (%)

Number Seroconverted
(%)

Green - Positive serology 42 (42)

NA

NA

Yellow - Negative or
equivocal immunity AND
low level single agent IS

33 (92)

30 (91)

NA

NA

Patients Number (%)

36 (36)

Red - Negative or
equivocal immunity AND
<than 1 year post LT OR 23 (23)
high level single agent
OR multiple agent IS

[Results]
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Trending upwards? The prevalence of overweight and obesity in paediatric liver transplant
recipients in the United Kingdom
Gillian Geaney1, Sara Mancell1, Marianne Samyn1
1King's

College Hospital NHS Foundation Trust, Paediatric Liver, GI & Nutrition Centre, London,
United Kingdom
Objectives and Study: Undernutrition is a well-recognised issue in end stage liver failure and is
associated with poor outcome post liver transplantation (LT). Recently, evidence of obesity in children
and young people (CYP) post LT is emerging internationally. To date, there is minimal published
evidence pertaining to this trend in the United Kingdom (UK), a population with a rate of childhood
obesity amongst the highest in the world. Dietetic intervention aims to support growth and preserve
nutritional status ahead of LT, but its role post LT may need to change to help sustain graft and overall
health longer term. The aims of this study were to i) determine the rates of overweight/obesity in CYP
pre and post LT, ii) identify factors associated with overweight/obesity and iii) compare our cohort with
UK children.

Methods: Retrospective study including CYP who underwent LT at King's College Hospital between
2007-2009, and were aged ≤18 years at time of LT. The following data were collected from paper and
electronic patient records (EPR): age at transplant, sex, ethnicity, diagnosis. Anthropometric data
included weight, height, body mass index (BMI) and evidence of ascites was obtained pre-transplant,
at LT and at 1, 5 and 10-years post LT. Anthropometric measurements were converted to Z-scores
and categorised according to WHO classifications of underweight, overweight and obese. These were
compared with healthy school aged children. Statistical analysis was undertaken using SPSS version
26 (IBM Corp, Armonk, NY, USA).
Results: Eighty-seven CYP (45 males, 52%) were included in the analysis. The median (IQR) age at
LT was 1.44 years (0.92 - 4.28). Biliary atresia (BA) was the most common diagnosis (51, 59%)
followed by acute liver failure (11, 13%). Mean z-scores are presented in Table 1. The prevalence of
overweight/obesity increased from 7% (n=5) pre-LT (ascites present in 40%) to 23% (n=16) 1-year
post LT (0% ascites). Twenty-seven (40%, BA=21, 78%) had stunting pre-transplant which resolved
10-year post LT. According to BMI z-score the prevalence of children who were overweight/obese was
20% (n=14) pre-LT, increasing to 52% (n=41) at 1 year. At 5- and 10- year post LT, BMI z-score was
in the overweight/obesity range in 33% (n=28) and 31% (n=21) respectively, compared to 22.3% and
34.1% in the age matched general population. There was no association between rates of
overweight/obesity and diagnosis, age at transplant or ethnicity at any time point.
Conclusion: Undernutrition according to all growth parameters remains a concern prior to LT. The
prevalence of overweight/obesity is highest at one-year post LT but stabilises by 10 years as height
catches up. This is in line with existing data in the United States where rates of overweight/obesity
increased between 1- and 5-years post LT but stabilised by 10 years. Of note during follow up, the
prevalence of overweight decreased and obesity increased suggesting that being overweight in the 1st
year post LT increased the likelihood of obesity later. Conversely, those who maintained a healthy
weight 1-year post LT were less likely to become overweight later. Compared to age matched CYP,
our cohort had higher rates of overweight/obesity at 5- years post-LT, but this trend did not appear to
be maintained into adolescence and adulthood.

Weight

Pre Transplant

At transplant

1- year post
transplant

5- years post
transplant

10- years post
transplant

(n = 75)

(n = 73)

(n = 70)

(n = 86)

(n = 81)
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Overweight /
obese

5 (7%)

11 (15%)

16 (23%)

17 (20%)

14 (17%)

Mean weight z
score (SD)

-1.20 (1.66)

-0.58 (1.58)

0.11 (1.18)

-0.15 (1.20)

-0.02 (1.46)

Height

(n = 68)

(n = 43)

(n = 78)

(n = 85)

(n = 72)

Stunted

27 (40%)

14 (33%)

13 (17%)

10 (12%)

5 (7%)

Mean height z
score (SD)

-1.42 (2.02)

-1.26 (1.95)

-1.16 (1.21)

-0.81 (1.11)

-0.44 (1.08)

Body Mass
Index (BMI)

(n = 68)

(n = 43)

(n = 78)

(n = 85)

(n = 75)

Overweight /
obese

14 (20%)

11 (26%)

41 (52%)

28 (33%)

23 (31%)

Mean BMI z
score (SD)

0.41 (1.56)

0.06 (1.67)

0.9 (1.37)

0.39 (1.35)

0.38 (1.30)

[Table 1. Prevalence of overweight/obesity at each timepoint, linear growth and mean (SD) weight,
height and BMI z-scores at each time point.]
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Intestinal transplantation - outcomes and impact of graft reduction
Girish Gupte1, Khalid Sharif1, Jane Hartley2, Thamara Perera2,3, Paolo Muiesan2,3, Darius Mirza2,3
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Women’s & Children's Hospital NHS Trust, Liver Unit (including small bowel
transplantation), Birmingham, United Kingdom
2Birmingham Women's and Children's Hospital NHS Trust, Liver Unit (including small bowel
transplantation), Birmingham, United Kingdom
3Queen Elizabeth Hospital Birmingham, Hepatobiliary and Liver Transplant Unit, Birmingham, United
Kingdom
Objectives and Study: The scarcity of paediatric donors has led some units to use larger donors and
perform graft reduction to overcome the shortage of small size matched full grafts. The aim of this
study was to compare the outcome of patients receiving reduced grafts to those with full size grafts.
Method: The records of 94 Itx performed were reviewed. Patients were divided in two groups, reduced
grafts (Group 1) and full size grafts (Group 2) and their details were compared.
Results: 94 Itx were performed in 87 patients, 23 with reduced grafts, 19 Liver and Itxx and 4 Isolated
Itx.
Demographics are shown in Table1
Characteristics

Group 1 (n=23)

Group 2 (n-71)

15 (7-138)

40.5 (8-194)

8.4 (5.58-31)

12.8 (6.53-52)

Recipient weight z score

-1.95 (-6.14 to -0.24)

-1.336 (-4.24 to -1.6)

Recipient residual length

29

60

PTLD (%)

22.94

20.96

GVHD (%)

13.63

11.47

Chronic rejection (%)

18.8

8.06

1018 (6 1018 (8-6478)

1405 (1-8842)

Recipient age in months
Recipient weight in kg

Survival (days)

[TABLE 1: DEMOGRAPHICS. COMPLICATIONS AND OUTCOME]
The length of intestinal resection varied from 45cm to 212cm, usually performed in the mid gut. The
cold ischaemic time was a median of 422 minutes in Group 1 and 382 minutes in Group 2. With
respect to abdominal closure, both groups had the same incidence of primary closure (56, 62%),
however the use of an abdominal prosthesis was commoner in Group 2 (17% vs. 9%). Feeds were
started in a median time of 6 days in Group 1 and 5 days in Group 2, while PN was stopped 26 days
after SBTx in Group 1 and 18 days in Group 2 (median).
Discussion: Children receiving reduced grafts were younger, more likely to be inpatients at the time
of transplant, had longer post-operative ICU and hospital stay, and were transplanted with older
donors and with higher D/R weight ratio. This decision of reducing a graft could be influenced by the
severity of illness in these patients.
Conclusion: The long term survival with intestinal transplantation is encouraging and it is possible to
transplant children with a recipient weight of 5 kg. Reduced grafts can be a life saving option in select
children from life threatening complications related to intestinal failure management.
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Abdominal compartment after paediatric liver transplantation: incidence, risk factors and
impact on outcome
Norman Junge1, Annika Artmann2, Ulrich Baumann1, Christoph Leiskau1, Eva-Doreen Pfister1,
Johanna Ohlendorf1, Imeke Goldschmidt1, Philip Beerbaum 2, Dietmar Böthig2, Michael Sasse2, Harald
Köditz2, Torsten Kaussen2
1Hannover
2Hannover

Medical School, Paediatric Gastroenterology and Hepatology, Hannover, Germany
Medical School, Paediatric Cardiology and Intensive Medicine, Hannover, Germany

Objectives and Study: In paediatric liver transplantation (pLTX) risk for intra-abdominal hypertension
(IAH) and abdominal compartment syndrome (ACS) and also likelihood of impact on outcome is high,
however data are rare. We present the first prospective study on IAH+ACS in pLTX.
Methods: All children consecutively transplanted from 01.2015 to 04.2016 were included. Children
with pathologies of urogenital and/or upper gastrointestinal tract except esophagus varices were
excluded. We monitored intraabdominal pressure (IAP), macro- and microcirculation, clinical and
laboratory status from pLTX until day 5 after. IAP was monitored by intragastric and intra-vesical
pressure. IAH was defined as repeated IAP>10mmHG. ACS was diagnosed according to the 2013
World Society of Abdominal Compartment Syndrome definitions. Macro- and Microcirculatory
monitoring was carried out non-invasively using an impedance cardiography monitor and respectively
near-infrared spectroscopy (NIRS)+dynamic tissue perfusion measurement. Outcome parameters:
Length of stay at paediatric intensive care unit (LOS-PICU), necessity of re-transplantation (Re-pLTX)
and survival.
Results: We included 27 children (16 female) with pLTX (median age 1 year, 95%CI 2,97-8,07 years)
in this study, including 7 living donations, one combined lung/pLTX and 2 Re-pLTX. Indications were
biliary atresia (44%), metabolic diseases (29%), acute failure (7%) and other, mostly congenital,
diseases (20%), type of graft was whole organ=9, reduced size=2, SII+III=16. 85% of included
patients developed IAH, 63% developed ACS (Table1). The renal system was independently of
immunosuppressant levels mostly affected (Table1). Surprisingly we could not find a correlation
between grade of IAH and ACS. Comparing the non-IAH-, IAH- and ACS-groups we could observe
significant differences neither in common clinical-/laboratory-/ vital parameters nor in micro- or
macrocirculation. However we could identify risk factors for ACS as it was significantly associated with
longer cold ischemia time (CIT) (p≤0.05) and deceased donor graft (p≤0.05). We could not see a
significant higher IAH-/ACS- incidence depending on patient´s age (p=0.23), Graft-to-recipient-weightratio, type of graft or method of arterial anastomosis (aortal versus truncus). Surprisingly patients with
secondary wall closure have significant higher incidence of ACS (p=0.03).
Patients who developed an ACS tended to reduced portal flow and had a significant longer LOS-PICU
(p=0.001). The 5-day graft survival was 89% (3 Re-pLTX) and 85,2% for the study follow up (SFU),
the patient survival was 96% (1 death) for the SFU (median 4.1 years, max 4.5 years after pLTX). We
could not prove a significant association of ACS and subsequent need for Re-pLTX (p=0.27), but
remarkably all 3 patients with need for Re-pLTX had ACS.
Conclusion: In Summary the development of IAH and ACS after pLTX is frequent. Even though
causes seem to be multifactorial, longer CIT, deceased donor organs and secondary wall closure are
associated with higher incidence of ACS. ACS is connected to IAH, but the grade of IAH and also
NIRS are non-reliable marker for the occurrence of ACS. ACS decreases portal flow, increases LOSPICU and could have an impact on graft survival, but this have to be evaluated in further studies with
larger cohorts.

IAH-incidence in the
study cohort (n=27)

IAH°-Incidence in the
IAH group (n=23)

ACS-Incidence in IAH°groups

Incidence of IAH

23/27 [85%]

23 [100%]

XX

IAH°1 (10-12mmHg)

9/27 [33%]

9/23 [39,2%]

6/9 [67%]
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IAH°2 (13-15mmHg)

7/27 [26%]

7/23 [30,4%]

7/7 [100%]

IAH°3 (16-18mmHg)

4/27 [15%]

4/23 [17,4%]

3/4 [75%]

IAH°4(>18mmHg)

3/27 [11%]

3/23 [13%]

1/3 [33%]

Incidence of ACS

Incidence of ACS in the Incidence of ACS in the Organ Dysfunction
study cohort (n=27)
IAH cohort (n=23) 17/23 within the ACS group
(n=17)
17/27 [63%]
[74%]

Incidence of renal
dysfunction in the study 15/27 [56%]
cohort/IAH/ACS group

15/23 [65%]

15/17 [88%]

Incidence of
cardiovascular
11/27 [41%]
dysfunction in the study
cohort/IAH/ACS group

11/23 [48%]

11/17 [65%]

Incidence of pulmonary
dysfunction in the study 8/27 [30%]
cohort/IAH/ACS group

8/23 [35%]

8/17 [47%]

[Incidence of IAH, ACS and organ dysfunction]
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Long term kidney function is significantly affected in children following paediatric liver
transplantation irrespective of increased immunosuppression following episodes of rejection
Choy-Chen Kam1, Huda Atta1, Khalid Sharif1, Jane Hartley1, Chayarani Kelgeri1, Lauren Johansen1,
Indra Van Mourik1, Paolo Muiesan1,2, Thamara Pereira1,2, Darius Mirza1,2, Girish Gupte1
1Birmingham

Women's Children's Hospital, Liver unit (including small bowel transplantation),
Birmingham, United Kingdom
2Queen Elizabeth University Hospital, Hepatobiliary and Liver Transplant Unit, Birmingham, United
Kingdom
Background: Paediatric liver transplant (LTx) has a 20-year survival rate > 80%, but long-term
exposure to calcineurin inhibitors (CNI) increases the risk of chronic kidney disease (CKD). Following
episodes of rejection, there is an intensification of immunosuppression (immsx). We hypothesised that
increased intensity of immunosuppression following episodes of rejection in LTx may cause a further
decline in renal function
Objectives and Study: Evaluation of long term renal function in children after episodes of acute
rejection and comparison with children with no episodes of rejection in post LTx patients from a tertiary
LTx centre
Methods: Retrospective review between Jan 2000-Dec 2017 to identify children < 18 years old with
and without acute rejection following LTx. Immsx regimen was (Basiliximab D0 and D4, Tac and
MMF/Azathioprine). The diagnosis and severity of acute rejection was confirmed by histology using
BANFF criteria.
The following data were recorded at following time points - serum creatinine-preLTx, 3m, 6m, 12m, 2
yr, 5 yr,10 yr, 15 yr after LT were recorded along with simultaneous height and weight measurements.
Estimated glomerular filtration rate (eGFR) was calculated based on Schwarz formula. eGFR were
compared among the groups of patients with and without acute rejection. CKD defined as eGFR < 90
ml/min/1.73m. Overall outcome including renal complications were recorded.
Results: 465 LT were performed between January 2000 to December 2017. 346 cases in total were
recruited, and 119 cases were excluded. [due to incomplete data, and pre-existing renal disease
(oxalosis, PKD, CKD)]. The indication for liver transplantation in non- rejection group were : (Biliary
atresia (BA) n= 70, Acute liver failure (ALF) n= 22, Hepatoblastoma n=24, Autoimmune liver disease
(AILD) n=8, Others n= 48 and rejection group were: BA n= 64, ALF n=23, hepatoblastoma n=4, AILD
n= 6, Others 48.

Rejection (n=145)

Non-rejection (n= 201)

p-value

4 yrs 11 mths ( 20 days
to 17 yrs)

5 years 2 mths (16 days
to 18 yrs)

0.404

Pre-transplant GFR

138.94

156.16

0.059

Median eGFR 5 yr
(n=204)

117.63 (n=94)

124.84 (n=110)

0.054

Median eGFR at 10 yr
(n=89)

125.45 (n=60)

134.65 (n=29)

0.230

Median eGFR at 15 yr
(n=42)

107.66 (n=18)

103.56 (n=24)

0.488

130 (89.7%)

191 (95%)

0.057

24 (17%)

17 (8.5%) 1

0.098

Age at transplant
(median)

Alive
Number of children with
CKD 5 yr post transplant
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Number of children with
CKD 5 yr post transplant
CKD stage 2, 3a, 3b

24, 1, 0

14, 2,1

Number of children with
CKD needing renal
transplant

1

0

[Demographic and outcome of paediatric liver transplant patients]
Discussion: Estimated GFR compared between pre and post LT of the whole cohort ( rejection and
non-rejection group) was significant with p-value of < 0.001. eGFR decreased 21.8% in the first 3
month after LT and was statistically significant (p-value < 0.001). Kidney function subsequently
recovered by 1 year
At 5 years post transplant


42 children (25 from rejection group and 17 from no rejection group-p value 0.098) had CKD
5-years post LTx (Table 1: 38 stage 2, 3 stage 3a and 1 stage 3b).

At 10-years post LTx



In the rejection group, 9 with CKD stage 2 resolved, 4 remain with CKD stage 2 and 12 of
them were transitioned or lost to FU.
In the non-rejection group 6/17 with CKD stage 2 resolved. The one patient with CKD stage 3a
improved to stage 2 at 15-year post LTx.

At 15 yrs post transplant


there was a further decline in both groups again at 15 years post LT probably related to long
term effect from immsx

Interestingly none of the children detected with CKD worsened at FU probably due to the close
vigilance and adjustment of immunosuppression.
Conclusion: Long-term surveillance of renal function particularly in children with or without episodes
of rejection is essential as the decline in renal function can be seen for 15 years after transplantation
and should be highlighted to the adult colleagues at time of transition.
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Liver transplantation in children with liver disease due to glycogen storage disease type IV
Nolwenn Laborde1,2, Marion Almes1, Charlotte Mussini3, Anne Davit-Spraul4, Philippe Durand5, Sophie
Branchereau6, Oanna Cuvinciuc1, Roseline Froissart7, Pierre Broue2, Emmanuel Gonzales1,
Emmanuel Jacquemin1, Dalila Habes1
1Bicêtre Hospital, AP-HP, University Paris-Saclay, Pediatric Hepatology and Liver Transplantation,
National Reference Centre for Rare Liver Diseases, FILFOIE, ERN RARE LIVER, Le Kremlin-Bicêtre,
France
2Children's Hospital, University Hospital of Toulouse, Pediatric Gastroenterology, Hepatology and
Nutrition unit, Reference Center for Inherited Metabolic Diseases, Toulouse, France
3Bicêtre Hospital, AP-HP, University Paris-Saclay, Pathology Units, National Reference Centre for
Rare Liver Diseases, FILFOIE, ERN RARE LIVER, Le Kremlin-Bicêtre, France
4Bicêtre Hospital, AP-HP, University Paris-Saclay, Biochemistry, National Reference Centre for Rare
Liver Diseases, FILFOIE, ERN RARE LIVER, Le Kremlin-Bicêtre, France
5Bicêtre Hospital, AP-HP, University Paris-Saclay, Pediatric Intensice Care, National Reference
Centre for Rare Liver Diseases, FILFOIE, ERN RARE LIVER, Le Kremlin-Bicêtre, France
6Bicêtre Hospital, AP-HP, University Paris-Saclay, Pediatric Surgery, National Reference Centre for
Rare Liver Diseases, FILFOIE, ERN RARE LIVER, Le Kremlin-Bicêtre, France
7Hospices Civils de Lyon, Université Lyon 1, Service de Biochimie et Biologie Moléculaire Grand Est,
Bron, France

Objectives and Study: Glycogen storage disease type IV (GSD IV, Andersen disease) is a rare
autosomal recessive disorder due to GBE1 mutations resulting in deficient glycogen-branching
enzyme (GBE) activity, that leads to accumulation of abnormally structured glycogen (amylopectin-like
polysaccharides) in the liver and other tissues such as muscle, heart and neuromuscular system. Liver
transplantation (LT) has been proposed in case of advanced liver disease, but extrahepatic
manifestations of GSD IV may fatally hamper the post-LT prognosis. We report on our experience of
LT in children with GSD IV presenting with liver disease.
Methods: Between 1988 and 2020, five children with GSD IV underwent a LT in our tertiary referral
hospital. Diagnosis was based on liver histology and GBE activity in all patients and on GBE1
sequencing in four. Before LT and during follow-up after LT, a cardiac involvement was evaluated
using heart Doppler ultrasonography and the search for a neuromuscular involvement was based on
clinical examination.
Results: Median age at diagnosis was 1.8 years (0.8-3.3). All children had a hepatomegaly, signs of
portal hypertension and/or liver failure. In all cases, liver histology was compatible with GSD IV and
GBE activity was abnormally low. GBE1 sequencing revealed compound heterozygous mutations in
the four analysed children. Median age at LT was 3.3 years (1-10). At the time of LT none of the
children had cardiac or neuromuscular involvement. One patient died within 3 months after LT,
because of hepatic artery thrombosis and sepsis. Among the four survivals, none developed
neuromuscular or cardiac complications after a median follow-up period of 13 years (0.1-30). These
data combined to those of the literature show that LT has a good prognosis in almost all children
(16/19; 84%) with liver disease due to GSD IV when LT is performed early in the disease course and
before the appearance of cardiac or neuromuscular manifestations.
Conclusion: Our data show and confirm that LT may be a life-saving procedure in some selected
children with isolated advanced liver disease due to GSD IV at time of LT. In these children,
mean/long-term follow-up after LT appears to be clinically favourable without development of cardiac
or neuromuscular involvement.
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Liver or combined liver-kidney transplantation for patients with propionic and methylmalonic
acidemia: clinical outcomes and management
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Dionisi Vici3, Marco Spada2, Giuseppe Maggiore1
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Objectives and Study: Liver (LT) or combined liver-kidney transplantation (LKT) has been proposed
in patients with propionic acidemia (PA) and methylmalonic acidemia (MMA) as a treatment to reduce
metabolic decompensations not controlled by medical management but it is not definitively curative
and patients remain at risk for disease-related complications. The outcome of LT shows
heterogeneous results regarding clinical and biochemical features in the post transplantation period.
We retrospectively assessed our experience from the point of view of survival and post-transplant
complications.
Methods: Children with diagnosis of PA or MMA who underwent either LT or LKT at the Children
Hospital Bambino Gesù from January 2008 to September 2019 were retrospective enrolled. Data
including clinical, laboratory, medical treatment, type of diet before and after transplant were collected.
Type of transplant, type of donor, postoperative complications, acute liver rejections, infectious
complications, patient and graft survival were recorded.
Results: 8 out of 250 children underwent LT for PA (n=4) and MMA (n=2), and LKT for MMA (n=2). At
transplantation the median age was 44.3 months (35.5- 120.3) for MMA and 19.3 months (range 12.731.1) for PA. At transplant, the PELD score was -4.5 (range -11- 10) and liver function was normal for
all patients. Patients and graft survival (both LT and LKT) were 100% (mean months of follow up of
32.7±21.9). Two (25%) MMA patients underwent to LKT, and 3 (37.5%) PA to LT living donor. Only
one (12.5%) patient required urgent laparotomy in second post-operative day for biliodigestive
anastomosis dehiscence. TAC monotherapy was the standard post-transplant IS maintenance
regimen, except for 1 PA (12.5%) patient who received oral everolimus for tremor, 1 MMA who
associated mycophenolate mofetile (MMF) for renal tubular acidosis and 2 MMA with combined LKT
who received standard three-drug-based therapy (CNI, MMF, steroids). At 12 months no one had
acute or chronic rejection. 2 PA (25%) and 1 MMA (12.5%) developed CMV viremia requiring
intravenous ganciclovir treatment with good outcome (table 1). At 3 and 6 months post-transplant all
patients had significative increase of protein intake (1.3±0.4 and 1.38±0.4 g/kg/day in MMA; 1.5±0.08
and 1.5±0.4 g/kg/day in PA; p< 0.05), that maintained after 12 months of transplant without metabolic
metabolic decompensations; at 3 months post transplant only one patient (12.5%) had
decompensation due to a reduced caloric intake. Post transplant metabolic improvement is also shown
by significative reduction of serum glycine levels in PA pts (p=0.0003), and serum methilmalonic acid
in MMA pts without statistic significance. Except 1 child affected by PA who faced progressive
neurological disorder (drug-resistant epilepsy), all patients reported neurological improvement or
stability, and a better quality of life.
Conclusion: The transplant offers an improved quality of life for children with organic acidemia. All
patients can normalize diet without metabolic decompensations and improved children's physical
growth. The multidisciplinary management and the early referral to specialized transplant centers are
essential to offer the best treatment to optimize the timing of transplantation.
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Impact of Centralization of clinical and surgical management of biliary atresia in liver
transplant outcomes
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Objectives and Study: Biliary atresia (BA) is a congenital, fibro-obliterative obstructive
cholangiopathy with onset on the neonatal period. Kasai portoenterostomy surgery (KP) is the only
effective intervention, but it has a limited success rate. Around 50% of the infants born with BA need a
liver transplant (LT), in order to prevent serious complications and death. Due to the improvements of
transplant techniques and the reduction of the technical complication rates, the peritransplant risks are
now related to the clinical condition of the child at transplantation. The objective of our study is to
determine the impact of centralization for medical and surgical care of children with BA on the
outcomes of the first LT
Methods: We retrospectively analyzed data of children with BA who underwent first LT between 2000
and 2018 in the Hospital Italiano de Buenos Aires, a pediatric transplant center in Argentina. Patients
were divided into two groups for comparison: Group 1: a single-center management group (from
diagnosis to transplantation) and Group 2: a second referred group (referred after failure of KP). The
analysis was focused on disease severity at transplantation, complication after the first year of liver
transplant, and overall survival. Analyzed data were as follows: age at kasai; age and weight at
transplantation, complications before transplantation (cholangitis, portal hypertension, upper
gastrointestinal bleeding, ascitis, hepatopulmonary syndrome) liver synthesis function at
transplantation (INR, Factor V, direct bilirubin and albumin), complication at the post-operative course
(reoperation, portal vein and hepatic arterial thrombosis, primary non function, retransplantation) and
one-year survival rates. Only death directly related to transplantation was included for analysis
Results: Seventy eight children were included, 18 in group 1 and 60 in group 2.
No significant differences between the two groups were found regarding the median age at KP, 77,5
days in group 1 vs 69 days in group 2. The main indication for LT was an advanced liver disease in all
of the patients; six patients from group 2 had hepatopulmonary syndrome vs only one from group 1.
Upper gastrointestinal bleeding was seen in 11% of group 1 vs 26% of group 2. Patients from group 2
were transplanted earlier (11 months vs 16 months; p: 0,005). Severe undernutrition was observed in
37 % of children of both groups. Liver function tests showed no significant differences, except for
Albumin (3,1 vs 2,7 p: 0,04). There were no differences between both groups regarding early
retransplantation rate, but early hepatic artery thrombosis and primary non-function occurred only in
group 2 (4 and 2 patients respectively). Finally, patients with a single-center management had a higher
overall 12 months of survival rate (94,1% vs 88,3%)
Conclusion: There is a need for examining the strategies for the development of early referral
systems to transplant centers to further improve LT outcome in children with BA. The medical
management, including nutritional support, handling with complications associated with cirrhosis, as
well as preoperative and postoperative care are important parameters influencing the morbi-mortality
of the LT and should be appointed to multidisciplinary teams in order to obtain higher quality results.
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Objectives and Study: There are increasing reports of atopy & allergy following solid organ
transplantation in children, especially paediatric liver transplantation (LT) with a paucity of data from
New Zealand (NZ). We aimed to describe the prevalence of transplant-acquired atopy & allergy (TAA)
in a cohort of paediatric liver transplant recipients in NZ, and to compare this group to paediatric
kidney and adult liver transplant recipients.
Methods: Atopy & allergy focused health questionnaires were sent out to patients (& their caregivers)
randomly selected from the NZ transplant registry (transplanted between January 2003 and December
2017). Demographic and co-morbid data were also obtained from patients' electronic health record.
Additional data was obtained via follow-up phone calls for some patients.
Results: 232 patients (62% male) consented to participate (111 adult liver, 82 paediatric liver, & 39
paediatric kidney transplant recipients). Tacrolimus was the primary immunosuppression for all LT
patients and a combination of tacrolimus, mycophenolate & corticosteroids for kidney transplants.
Number of patients who developed TAA were significantly higher (p < 0.001) in the paediatric liver
transplant group (36/89, 44%) compared to the adult liver (12/111, 11%) and paediatric kidney
transplant group (4/39, 10%). Eczema was the most common (73%), followed by IgE-mediated food
allergy (FA, 33%), allergic rhinitis (19%) and asthma (17%). 6 paediatric LT recipients developed
eosinophilic oesophagitis (EoE). Egg was the most common implicated allergen in the IgE-mediated
FA group, followed by tree nuts, peanuts & fish. TAAs were severe enough to warrant a switch in
immunosupression from tacrolimus to another agent in 7 paediatric LT patients. For paediatric LT
patients, female gender and younger age at transplant were risk factors for developing TAA.
Conclusion: TAA are most common in paediatric liver transplant recipients, compared to paediatric
kidney and adult LT recipients. This is unlikely to be related solely to tacrolimus use, with female
gender & younger age at transplant being risk factors identified in this study. These data highlight the
need for detailed atopic & allergy history to be incorporated in all pre-transplant assessments,
particularly given NZ's high background rates of atopic disease. Further prospective studies are
underway, with a particular focus on the allergy status of donors.
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What adult gastroenterologists think about transitional care, a key to success
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Health care intervention related from youth to adult transitional care is a worldwide concern.
Guidelines for this issue were primarily prepared by pediatric-oriented gastroenterologists.
Objectives and Study: To know the opinion of adult-oriented gastroenterologists about the transition
stage through a survey carried out by the Argentine Pediatric Society (Sociedad Argentina de
Pediatría -SAP) and the Argentine Gastroenterology Society (Sociedad Argentina de
Gastroenterología -SAGE).

Methods: An opinion survey was carried out among adult-oriented gastroenterologists who belong to
SAGE that explored, by means of 20 questions, several aspects and difficulties in the transition stage
from young patient care to adult patient care. The survey was anonymous and was conducted online.
Results: A total number of 243 responses were obtained. A high percentage (79.4%) corresponded to
specialists with more than 10 years of experience; 55% agreed to have received frequent
consultations on the transition stage. Median average age in pediatric patients in the first consultations
was less than 18 in 55% of the cases. 35.7% of gastroenterologists surveyed were of the opinion that
transition patients make the consultation difficult in general; while 81 specialists out of 243 stated that
they had not been provided with adequate summaries; 132 out of 243 stated the need to request
studies for the first consultations. Between 40 and 60% of those surveyed considered that some of the
patients had poor adherence, were unaware of certain aspects of their diseases, did not know about
adverse effects of the medication, and were reluctant to adapt to changes. It was proved that, in 154
out of 243 responses, the patients, who were admitted with their families, did not collaborate much
with the physician-patient relationship.
Interdisciplinary teams facilitate the transition according to 63% of those interviewed; 71% of them
believe that a number of consultations are necessary to be held with the pediatric gastroenterologist.
219 out of 243 physicians interviewed consider that adult gastroenterologists should go through
transition training.
Conclusion: young-to-adult patient transition care to adult specialist transition care is a complex task;
it is not a transference act, it requires coordinated work and appropriate timing for a successful
outcome. Early transference without an adequate framework can lead to future problems. Adultoriented physicians should implement transition training in the same way pediatric-oriented specialists
do.
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Novel presentation of neonatal-onset hereditary coproporphyria
Duje Braovac1, Katja Dumic2, Hana Matkovic1, Tomislav Caleta1, Mirna Natalija Anicic1, Kristina
Gotovac Jercic3, Jurica Vukovic1, Nada Sindicic Dessardo1, Ruza Grizelj2
1University

Hospital Center Zagreb, Department of Pediatrics, Zagreb, Croatia
Hospital Center Zagreb and University of Zagreb, School of Medicine, Department of
Pediatrics, Zagreb, Croatia
3University Hospital Zagreb, Department of Neurology, Zagreb, Croatia
2University

Introduction: Hereditary coproporphyria (HCP) is an autosomal dominant disorder of haem synthesis
caused by mutation in CPOX gene. Majority of heterozygotes remain asymptomatic throughout life
and disease onset before puberty is exceedingly rare. Only two patients with neonatal-onset HCP
heterozygous for a CPOX pathogenic variant have been described in literature so far.
Case report: Our patient is a child of healthy, unrelated parents with unremarkable family history. The
pregnancy was uneventful until outpatient visit at 37 weeks when fetal hydrops and signs of fetal
distress were noticed. A hydropic 3900-g (Z+2.09) male infant was delivered by emergency C-section.
Apgar scores were 7 and 8 at 1 and 5 min, respectively. Newborn appeared pale and generalized
edema was observed. The abdomen was massively distended and tight, and gross ascites was
confirmed by ultrasound. Liver and spleen were not enlarged.
Initial laboratory results revealed severe Coombs negative haemolytic anaemia (Hb 9.7 g/dL; Hct 0.32,
reticulocyte count 11%, haptoglobin < 1.0 g/L, LDH 5240 U/L), hypoglycaemia, jaundice (57 µmol/L),
decreased fibrinogen levels (1.2 g/l), and prolonged PT (INR 2.04). Abdominal X-ray on ninth day of
life showed pneumoperitoneum. Laparotomy was performed revealing meconium ileus, volvulus and
microcolon. His condition improved following surgery. This unusual set of symptoms and course of
disease required additional biochemical, metabolic, and genetic workup. Infections, hereditary
haemolytic anaemias, and cystic fibrosis were excluded. Urine sample collected on 3rd day of life
revealed elevated uroporphyrin and coproporphyrin levels consistent with coproporphyria. Clinical
exome sequencing confirmed missense pathogenic variant in CPOX gene (c1339C>T, p(Arg447Cys)),
associated with hereditary coproporphyria. No mutations were found in meconium ileus associated
GUCY2C gene. Porphyrins in the control 24h urine sample collected in an asymptomatic phase were
within normal range, as expected.
Discussion and conclusion: Mutations of CPOX gene cause either HCP or harderoporphyria (HP).
HCP typically causes acute attacks after puberty while HP is characterized by jaundice, haemolytic
anaemia, hepatosplenomegaly, and skin photosensitivity often presenting in the neonatal period.
Our patient presented with predominant symptoms of HP while his porphyrin metabolic profile was
consistent with typical HCP. So far, only two of a neonatal-onset HCP have been described. Similar to
our patient, both were heterozygous carriers of pathogenic mutation of CPOX gene, had greatly
increased fecal coproporphyrin, and presented with neonatal-onset haemolytic anaemia and jaundice.
On the contrary, neither hydrops fetalis nor meconium ileus has been described in association with
HCP.
We believe that HCP may present with vide variety of intermittent symptoms at any age, which can
overlap with clinical features of HP. Substantial number of patients may be either missed or
misdiagnosed for more common disorders. Biological samples collected at the time of presentation
may be crucial for timely and proper diagnosis. Massive parallel sequencing allow us to discover and
better understand novel genotype-phenotype correlations in rare diseases such as HCP.
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Nutritional evaluation of chronic liver disease through the Sarcopenia study
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Objectives and Study: Sarcopenia is defined by the loss of muscle area and is well represented by
the decrease in the area of the psoas muscle identified as a new risk factor in patients with chronic
liver disease.
Assessment of the surface area of the psoas muscle in patients with end-stage liver disease and
prehepatic portal hypertension and correlate these findings with body mass index and albumin.
Methods: Observational, descriptive, retrospective study in the period 01/01/2016 - 31/12/2018.
Patients between 1 and 15 of age with extrahepatic portal thrombosis (portal vein cavernoma) and
chronic hepatic pathologies were included (Bile duct atresia, autoimmune hepatitis, congenital liver
fibrosis, alpha 1 antitrypsin deficiency, Alagille and cirrhosis). Transplanted patients and patients with
systemic pathology (cystic fibrosis, hepatoblastoma) were excluded. Laboratory exams and CT scans
obtained in patients prior to accessing the transplant list or pre-operative extra hepatic portal
hypertension was reviewed. The whole area of psoas muscle was measured on two levels:
Intervertebral L4/L5 and somatic L4. Quantification in axial cuts was performed using a geometric
calculus tool. The measurements were compared with the normal pediatric population with specific
growth reference tables and growth curves defined in percentiles by age and gender. The reference
values for serum albumin levels were 3.4 to 5.4 g / dl.
Results: Out of 26 patients evaluated in the study period we divided the population into Group 1 (G1):
11 patients with portal vein cavernoma and Group 2 (G2): 15 patients with chronic hepatic pathology.
50% were female (13), with a median age at diagnosis of 5.1 years when diagnosed. In G1 the
measurement of the total inter vertebral area of psoas muscle in mm2 had a median of 708 mm (RIC
329 to 1203 SD) and in chronic hepatic patients was 464 mm (RIC 376 to 322-SD) p 0,11. On the
somatic level, in G1 the median of the total area psoas was 571 mm (RIC 302 to 870 SD) and G2 431
mm (RIC 354 to 1267 SD ) p 0.16. In G1 27.2% had a BMI (Body Mass Index) lower than p50 and in
G2 26.6%.
In G1, the median albumin value was 3.4 (IQR 3.15-3.64) presenting hypoalbuminemia only 18.1% (2
of 11). In G2, the median albumin values was 2.9 (IQR 2.67 - 3.18); 86.6% of the patients (13/15)
presented albumin values below the reference range, p 0.009. Comparing G1 and G2, it is observed
that the mean albumin value in patients with chronic liver disease is lower than the mean albumin
value of patients with pre-liver disease p 0.0085.
Sarcopenia was evidenced in 72.7% of the G1 patients and in 3 of them (3/11-27%) it was < 2 SD of
percentile 50 of the population and in G2 100% showed sarcopenia, 9/15 (60%) of them < 2 DSS of
the normal 50th percentile.
Low correlation was found between the BMI percentile and the psoas muscle area. There is a low
positive correlation between sarcopenia percentile and albumin values
Conclusion: The state of the psoas muscle area is affected in all liver patients, mainly in those with a
more severe disease, presenting a low positive correlation with serum albumin in this population.
These findings confirm that the measurement of sarcopenia is a marker of nutritional risk, essential to
determine the evolution and prognosis.
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Objectives and Study: Caroli syndrome(CS) is defined as congenital hepatic fibrosis combined with
the dilatation of intrahepatic bile duct and is often associated with autosomal recessive polycystic
kidney disease (ARPKD). The main causative gene of ARPKD is PKHD1 located on chromosome
6p21 encoding for fibrocystin/polyductin. We investigated mutation spectrums and clinical features in
Korean patients with PKHD1 mutations.
Methods: Genetic analysis using next generation sequencing was performed in the pediatric patients
diagnosed with CS accompanied by ARPKD. Clinical manifestations were collected by the review of
medical records.
Results: Compound heterozygous PKHD1 mutations were found in 8 patients. The median age at
initial diagnosis was 3.6 years and median follow-up period was 13.9 years. 8 patients had 14 different
PKHD1 mutations including 11 novel mutations. They were 6 truncating mutations(4 nonsense, 1
splicing, and 1 frameshift) and 8 missense mutations. One missense mutation(Cys2803Tyr) and one
nonsense mutation(Trp2280*) were recurrent. Mutations were found to be widely distributed
throughout the gene without evidence of hot spot. While both truncating mutations were detected in
one patient (12.5%) and both missense mutations were detected in two patients (25%), 62.5% (n=5)
showed one truncating and one missense mutation. There was no genotype-phenotype correlations.
Abdominal ultrasonography showed enlarged kidneys and increased echogenicity. All patients had
progressive renal insufficiency, and 2 reached to chronic kidney disease stage 4. One patient reached
kidney failure and got a kidney transplantation after 22 years from initial diagnosis. CS and Caroli
disease were found in 7 patients(87.5%) and 1 patient(12.5%), respectively. Imaging findings showed
a common bile duct dilatation in 4 of 8 patients (50%). Most of the patients (n=7, 87.5%) showed
splenomegaly, and esophageal or gastric varices were detected in 3 patients(37.5%). Laboratory
findings associated with liver functions were usually within normal range. The relationship between
platelet count and spleen length(mm) showed decreased the count of platelet depending on the
spleen length(mm)/height(cm) (p = 0.009). Additionally, the results showed the severity of liver and
kidney disease was independent.
Conclusion: Genetic analysis of PKHD1 is useful in confirming the diagnosis of CS and ARPKD. We
expect this study to broaden the mutational spectrum of PKHD1 in Korean children.
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Objectives and study: Autoimmune hepatitis (AIH), autoimmune sclerosing cholangitis (ASC), and
Wilsons Disease (WD) are orphan liver diseases which require an alternative to biopsy especially in
paediatric populations. Moreover, as their diagnosis and monitoring often relies on circulating
biomarkers, which are known to lack sensitivity to report liver activity accurately, patients can suffer
additional complications brought on by over/under treatment. MRI-derived iron corrected T1 (cT1) is
an technique that can measure fibro-inflammation and disease heterogeneity (using cT1 interquartile
range (IQR)) and has demonstrated utility in stratifying adults with liver disease. Measurement of
disease heterogeneity is beneficial in liver diseases as it is hard to assess accurately using biopsy or
blood tests on their own, therefore, we explored the potential discriminative value of using cT1 IQR in
paediatric patients.
Methods: 34 patients (20 with AIH, 8 with ASC and 6 with WD) and 20 healthy controls underwent
multi-parametric MRI with LiverMultiScan™ (Perspectum Diagnostics, UK) at the Warsaw Children´s
Health Memorial Centre alongside other clinical analyses (e.g. blood tests and biopsy). cT1 values
were compared across groups using two-sided Kolmogorov-Smirnov (KS) tests, with further
correlation analyses performed using Spearman's rho to investigate associations between cT1 and
histology.
Results: Treatment naïve patients with AIH (p < 0.01) and those with WD (p < 0.01) had a higher cT1
median value than healthy controls. Moreover, a trend was observed between those with AIH and
those with ASC (median's difference: 110ms), although not significant. No significant differences were
observed between cT1 median values of those with ASC and healthy controls.
Analyses comparing differences using biochemical markers for those who were treatment naïve (AIH
and ASC) showed no differences (median ALT difference: 27U/L, and median gamma globulins
difference: 2.7g/L).
Discrimination between treatment naïve AIH, ASC and WD patients from healthy controls was further
improved when incorporating cT1 IQR (a measurement of liver heterogeneity). Using this compound
biomarker and the range of values of the healthy controls, all the patients were correctly classified as
non-healthy with no false positives. Moreover, associations between cT1 median with fibrosis,
necrosis, ballooning and both lobular inflammation and portal inflammation scores (rs range: 0.290.46, p-value < 0.01) was found, highlighting the correlations between cT1 and histological changes in
the liver.
Conclusions: Combining cT1 and cT1 IQR within disease populations may assist in distinguishing
between liver diseases, which may have the potential to aid paediatric clinical management and
clinical trial enrolment. Further research in much larger samples is warranted.
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[Figure 1: Scatterplot showing the distribution of cT1 median and ct1 IQR across disease groups. All ]

Disclosure of Interest: Perspectum Ltd is a privately funded commercial enterprise that develops
medical devices to address unmet clinical needs, including LiverMultiScan. Perspectum is the sponsor
of this study. Elizabeth Shumbayawonda, Andrea Dennis, Matt Kelly, David de Brota, Stefan
Neubauer, and Rajarshi Banerjee are all employees or associates of Perspectum Ltd.
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Objectives and Study: Autoimmune hepatitis (AIH) is monitored using liver biochemistry and
histology, however, liver biopsy is invasive, has large sampling error, and carries the risk of pain and
bleeding. Therefore, there is a need to identify those who do not require this procedure. MRI-derived
iron corrected T1 (cT1) is a promising metric that has demonstrated utility in stratifying and monitoring
children with AIH. The aim of this study was to investigate the utility of using non-invasive imaging to
identify those who don't need to have a follow-up biopsy.
Methods: In an analysis of patients recruited into an observational study (NCT03198104), 21 AIH
patients with biopsy confirmed AIH, and eligible for monitoring biopsy after 16m of treatment, we
explored the potential of blood and imaging markers (multiparametric MRI metrics derived using
LiverMultiScan®), both in isolation and in combination, to discriminate those who have quiescent
disease (ALT20IU/L, IgG16.0g/L, fibrosis1, portal inflammation1, and lobular inflammation1) from
those with active disease. Stepwise logistic regression was performed to select the optimal
combination of biomarkers, diagnostic accuracy was determined using area under the receiver
operator curve (AUC) and model validated confirmed with leave-one-out cross validation (LOOCV)
with a probability threshold of 0.5.
Results: 6/21 (29%) patients were found to have quiescent disease and could have avoided having a
monitoring liver biopsy. The stepwise model identified the combination of cT1, AST and Gamma
globulins as the best complex biomarker to identify biopsy avoidance (AUC 0.9 [0.75-1]). When the
model was validated using the LOOCV, the model accuracy was 0.77 with AUC 0.84 (0.61-1),
sensitivity:0.83, specificity:0.87, positive predicting value:0.71 and negative predicting value:0.93
(Figure 1).
Conclusions: cT1 shows utility to be a potentially useful surrogate marker of disease in AIH. Results
showed that cT1 in combination with blood markers has potential utility to identify paediatric patients
with quiescent disease not requiring monitoring biopsy. Further research in much larger samples is
warranted to conclude on the role of multi-parametric MRI in aiding making decisions on diagnostic
workup for AIH.
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[Figure 1: Predictive capability of the compound marker made by combining imaging and blood
markers ]

Disclosure of Interest: Perspectum Ltd is a privately funded commercial enterprise that develops
medical devices to address unmet clinical needs, including LiverMultiScan. Perspectum is the sponsor
of this study. Elizabeth Shumbayawonda, Andrea Dennis, Matt Kelly, Velicia Bachtiar, Arina
Kazimianec, and Rajarshi Banerjee are all employees or associates of Perspectum Ltd.
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Role of liver biopsy in infantile cholestasis: cohort from Arabs
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Objectives and Study: Investigators from different parts of the world are calling for re-evaluation of
the role of liver biopsy in the evaluation of infantile cholestasis, especially in the light of emerging noninvasive diagnostic technologies. Therefore; this study was conducted to determine the impact of liver
biopsy on the diagnosis and management of infantile cholestasis in a cohort from Arabs.
Methods: From 2007 until 2019, 122 liver biopsies were performed for evaluation of infantile
cholestasis. We categorized the yield of liver biopsy into: 1) defined specific diagnosis; 2) excluded an
important diagnosis. A single pathologist reviewed and made the histology report.
Results: The main indication for liver biopsy was high suspicion of biliary atresia [high gammaglutamyl transferase (GGT) cholestasis and pale stool] in 46 cases (37.8%). Liver biopsy had
sensitivity of 86.4%, specificity (66.7%), positive predictive value (70.4%), negative predictive value
(84.2%) in diagnosing biliary atresia. Liver biopsy had a direct impact on clinical management in 52
cases (42.6%): 1) The true diagnosis was suggested by liver biopsy in 36 cases; 2) Liver biopsy
excluded biliary atresia and avoided intraoperative cholangiogram in 16 cases with high suspicion of
biliary atresia. Among the 76 cases with low suspicion of biliary atresia, liver biopsy suggested the true
diagnosis or helped to initiate a specific management in only 8 cases (10.5%). In contrast, molecular
testing confirmed the diagnosis in 48 (63%).
Conclusion: Liver biopsy continues to be an important tool in the work up of cases with high suspicion
of biliary atresia. The low yield of liver biopsy in cases with low suspicion of biliary atresia calls for reevaluation of its role in these cases in whom early incorporation of cholestasis sequencing panels can
have better diagnostic yield.
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Clinical and laboratory predictors of oesophageal varices in paediatric patients with portal
hypertension
Hazera Akter1, A S M Bazlul Karim1, Md Rukunuzzaman1, Md. Wahiduzzaman Mazumder1, Khan
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Shrestha Yadav1
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Objectives and Study: Oesophageal variceal bleeding is a severe complication of portal hypertension
(PH). Esophagogastroduodenoscopy (EGD) is the gold standard for diagnosing varices and therapy
can be provided once the diagnosis is confirmed. However, EGD for detection of varices is an invasive
procedure that may have complications especially in children. This study has been under taken to find
out the clinical and laboratory predictors of oesophageal varies (OV) in children with portal
hypertension.
Methods: This cross-sectional analytical study included 76 patients with PH. This study was carried
out from March 2018 through July 2019 at the Department of Paediatric Gastroenterology and
Nutrition, Bangabandhu Sheikh Mujib Medical University, Dhaka Bangladesh. Informed written
consent was obtained from guardians and ethical clearance was taken from Institutional Review Board
of the university. Demographic, clinical, biochemical and ultrasonographic parameters were recorded.
Esophagogastroduodenoscopy was done in all the children to detect and to grade OV. Data were
expressed as mean and standard deviation, median and range, number and percentage as
appropriate. Continuous variables were compared using the Student t-test or the Mann-Whitney U
test. Categorical variables were compared by the Chi-Square test or Fisher's exact test. A receiver
operating characteristic (ROC) curve was constructed and the area under the ROC curve (AUROC)
was calculated. The cut off value of the variables were determined at the point of highest sensitivity
and specificity. Sensitivity, specificity, positive predictive value, negative predictive value and accuracy
were calculated for these cut off values. A logistic regression model was used to evaluate the
variables that reached statistical significance on univariate analysis, with OV as the dependent
variable.
Data analyses were done using SPSS version 20. A p value of < 0.05 was considered statistically
significant in all analyses. Patients were classified into two groups: GI, with varices; and GII, without
varix. The main outcome variable was the presence of varix.
Results: Out of 76 patients 63% were male. CLD was 60% and extrahepatic PH was 40% cases.
Over all oesophageal varices were present in 77.6% of patients. The mean age of patients was 9.6
±3.5 years in GI and 8.1±3.8 years in GII. Good non-invasive predictors for presence of varices were
platelet count/spleen size z score (PLT/SSZ) ratio (AUROC 0.88; 95% CI, 0.81-0.96), platelet
count/spleen size (PLT/SS) ratio (AUROC 0.86; 95% CI, 0.77-0.94), spleen size z score (AUROC
0.83; 95% CI: 0.73-0.94), spleen size (AUROC 0.82; 95% CI, 0.76-0.93) and platelets count (AUROC
0.79; 95% CI, 0.67-0.90). The logistic regression model showed that children with platelet count of <
117000 were 16 times more likely to have varices. PLT/SSZ ratio of < 38 also increased the likelihood
of varices (OR 15.5; P=0.006), as did a PLT/SS ratio of < 1 (OR 18.3; P=0.016). Patients having
splenomegaly were 4.5 times more likely to have varices.
Conclusion: From the study presence of varices can be predicted by a low platelet count, spleen size,
spleen size z score, platelet count/spleen size ratio and platelet count/spleen size z-score ratio. These
can assist in selecting children for endoscopy to identify oesophageal varices.

Variables

Cut off value

Platelet Count 117000

Sensitivity

54
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Specificity

94.10

Area under
ROC curve
0.786

95% Confidence interval (CI)
Lower bound

Upper bound

0.673

0.898

903

Spleen Size

13

72.90

94.10

0.823

0.715

0.930

Spleen Size Z
3.40
score

84.70

88.20

0.832

0.726

0.937

PLT/SS

1

74.60

94.10

0.855

0.773

0.938

PLT/SSZ

38

81.40

82.40

0.883

0.809

0.957

[ROC curve of platelet count (PLT), spleen size (SS), spleen size z score (SSZ), PLT/SS and
PLT/SSZ for prediction of varices in patients with PH.]
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Massive sequencing of genes related with liver disease in children
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Objectives and Study: Next generation sequencing (NGS) is applied for diagnosis in liver diseases.
Results from different centres yielded diagnosis in 17-61%. The novelty of the technique makes
possible a bias due to the study of patients cumulated over years. We explored NGS as a tool for
diagnosis in contemporaneous clinical practice.
Methods: NGS: a designed panel comprising 157 liver disease-related genes, allowing analysis of
coding regions and intron-exon transitions. Technology of capture is SECAP EZ (Roche Nimblegen),
sequencing is performed in MiSeq platform (Illumina).
NGS was available since 2016.The analysis was restricted to the 4 sets done in 2018-2019 in order to
reflect the use of NGS in diagnosis of children seen in recent clinical practice. The population analyzed
were 71 patients and 20 family members.
Clinical findings in the 71 children were grouped as: Neonatal-infant cholestasis (21, of whom 5 had
Alagille phenotype), biliary atresia/choledocal cyst with some atypical feature (7), chronic liver disease
without jaundice (26), acute liver failure (5), hepatomegaly (1), abnormal bilirubin (4), unexplained high
ferritin (2), suspected first bout of BRIC (1), ductal plate malformation (2), congenital hepatic fibrosis
with polycystic kidneys (2).
Results:
1. By NGS a genetic diagnosis was achieved in 19/71 (27%)
2. Overall we interpreted 3 variants of unknown significance (VOUS) as pathogenic according to other
clinical findings or tests (2 JAG1 with Alagille syndrome, and 1 ABCB4 associated to ABCB4 mutation
plus absent MDR3 in staining) .
3. According to the phenotype of disease, a genetic diagnosis was found in a) atresia/ChC=0, b)
abnormal bilirubin= 2 (ABCC2 Dubin Johnson), c)Alagille=5 (JAG1), d) Progressive infant
cholestasis=3 (DGUOK, HNF1b, TJP2), e) Non progressive (on UDCA treatment) infant cholestasis=3
(AKR1D1,NPC1,heterozygous ABCB4), f) Liver failure=1(SLC25A13 citrin deficiency), g)Chronic liver
dysfunction=4 ( NOTCH2, SERPINA1 SZ,PHKA2,ABCB4), h) Others=1 (ATP8B1).
4. A genetic diagnosis was missed by NGS in 4 cases: Niemann Pick C with large deletions,
Congenital disorder of glycosylation 1a (PMM2 not included in panel), 2 cases of ARPKD (PKHD1 not
included in panel). Other 2 cases with suspicion of a peroxisomal disorder by the study of bile acid
metabolites had negative NGS results.
5. In addition or solely, we found heterozygous mutations in 34 children (most frequent SERPINA1 PiS
and HFE H63D), frequent ABCB11 p.V444A homozygotes (17), and heterozygous VOUS (1 to 8 per
patient) in 51.
6. Overall, including clinical data, NGS positive and negative results, other genetic and laboratory tests
a final diagnosis was achieved in 36/71 (51%) children.
7. Study of family members (20) yielded: carrier (7), normal (10), affected (2: 1 symptomatic
heterozygous ABCB4, 1 asymptomatic NOTCH2), other (1 PiSZ)
Conclusion: NGS allowed to identify a significant proportion (27%) of suspected genetic and
idiopathic liver diseases in children seen in contemporaneous practice. Other studies upon clinical
suspicion are required to achieve diagnosis (large deletions missed by NGS, genes not included in
NGS panel).
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Non-invasive markers of liver fibrosis in pediatric autoimmune hepatitis
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Objectives and Study: The assessment of liver fibrosis in pediatric patients with Autoimmune
Hepatitis (AIH) is currently centered on histology, but there is a growing interest in non-invasive
methods. The aim of this study was correlate the results of Transient Elastography (TE) with other
non-invasive markers of liver fibrosis in pediatric AIH: APRI, FIB-4 and Platelet Count.
Methods: This retrospective study enrolled patients from Pediatric Hepatology Outpatient in a tertiary
care center between May 2016 and February 2020. Inclusion criteria: age from 3 to 20 years; patients
with AIH treated for at least 6 months; immunosuppressive treatment; TE performed (FibroScan®) as
part of routine care. Patients were divided into 2 groups according to TE results: group 1 with
significant fibrosis (TE ≥ 6.45 kilopascals) and group 2 with fibrosis (TE < 6.45 kilopascals). These
groups were compared and the correlation between TE vs. APRI, FIB-4 and Platelet Count was
explored. The study was approved by the Human Research Ethics Committee on 12/14/2017, under
the number 4.094.893 and CAAE: 78492017.0.0000.5404.
Results: Twenty-eight patients were included, 21were female and 22 had type 1 AIH; 20 patients
were classified in group 1, and 8 in group 2. There was a statistically significant difference between the
two groups in relation to APRI and FIB-4 scores (p = 0.0306 and p = 0.0055, respectively), but not in
Platelet Count. A significant linear direct correlation was observed between TE (in absolute values of
kilopascals) and APRI, as well as with FIB-4, while an inverse direct correlation was seen with Platelet
Count. No significant correlation was found between TE and type of AIH.
Conclusion: APRI, FIB-4 and Platelet Count showed a correlation with TE to predict liver fibrosis in
pediatric AIH. Non-invasive markers of liver fibrosis are promising tools in the evaluation of pediatric
AIH.
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Comparison and evolution of patients with prehepatic portal hypertension, postoperative
portosystemic bypass, case-control study
Carla Eliana Araoz Laura1, Flora Zarate Mondragón1, Erick Toro Monjaráz1, Ericka Montijo Barrios1,
Karen Ignorosa Arellano1, Alejandro Loredo Mayer1, José Francisco Cadena Leon1, Roberto
Cervantes Bustamante1, Jaime Ramirez Mayans1
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Objectives and Study: Porto systemic shunts are indicaded in patients whith prehepatic portal
hypertension who, despite medical treatment, persist with bleeding events or with high-risk factors for
rebleeding such as persistence of grade esophageal varices with red signs despite sclerotherapy or
ligatures and evidence of hypersplenism persistent such as thrombocytopenia or leukopenia.
To compare ileomesocaval shunt vs splenorenal shunt performed in patients with prehepatic portal
hypertension and determine its effectiveness during the patient´s evolution.
Methods: Retrospective case-control study. Clinical records were reviewed of patients from 0 to 18
years of age with the diagnosis of prehepatic portal hypertension in whom a portosystemic shunt was
performed from January 1990 to January 2020 at the Instituto Nacional de Pediatría, Mexico city and
the surgical techniques used were compared with a chi-square.
Results: There were 35 postoperative portosystemic shunt patients, the technique used was
splenorenal shunt in 24 patients (68.5%) and ileomesocaval in 11 patients (31.5%), during follow-up it
was observed that only 3 patients had thrombosis or shunt dysfunction, 2 for splenorenal shunt and 1
for ileomesocava shunt
Statistically there in no significant difference between this two tecniques with regards the presence of
immediate and mediate postoperative complications (p = 0.493)
No difference was found in spleen size at 3 months, 6 months and 1 year after surgery (p = 0.440, p =
0.158, p = 0.163 respectively)
Hypersplenism data was evaluated in terms of the increase in the number of platelets in favor of
ileomesocaval shunt, this elevation was statistically significant at one year postoperative p = 0.018 and
was corroborated with a comparison of means between the number of preoperative platelets and the
numbers at 3 months, 6 months and 1 year postoperative. It was found that patients with
ileomesocaval shunt had a statistically significant increase in platelets (p= 0.048) one year after
surgery. The rest was not significant
The degree of esophageal varices decreased more with ileomesocaval bypass than with splenorenal,
the difference was statistically significant at 6 months postoperative (p = 0.025)
A comparison was made with the Fisher test of the postoperative complications and the nutritional
status of the patient, and it was found that patients with some degree of malnutrition presented a
greater number of complications with a p = 0.013 OR = 4 (IC 1.337-1.045).
Conclusion: Portosystemic shunt is an important pillar in the management of patients with prehepatic
portal hypertension, although the execution of this surgical technique can result in permeable shunts,
the clinical evolution of the patients is what allows us to measure their effectiveness, in the present
study, it was observed that hypersplenism and the degree of esophageal varices presented a
favorable evolution with the ileomesocaval shunt technique.
The nutritional status of the patients is a fundamental factor to avoid postoperative complications, if the
patients present some degree of malnutrition they are four times more likely to present postoperative
complications
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Objectives and Study: Portal hypertension refers to an increase within the portal venous system
pressure. Prehepatic etiology is due to increased blood flow or obstruction within portal vein or splenic
vein. The aim of this study is to determine the survival rate of patients with prehepatic portal
hypertension at the time of diagnosis, treatment received and evolution at the Instituto Nacional de
Pediatría, Mexico in the last 30 years.
Methods: Observational, retrospective, cross-sectional and analytical study.
Inclusion criteria: medical records from patients between 0 to 18 years old with prehepatic portal
hypertension from January 1990 to January 2020.
Results: Seventy-three medical records from patients with prehepatic portal hypertension were
studied. The mean age at the time of diagnosis was 47.78 ± 34.41 months, and the survival time was
93.12 ± 53.65 months. Male predominated (61.6%) over females. Nutritional status was evaluated,
finding most of patients eutrophic (60.3%), followed by mild malnourished (8.2%), moderate
malnourished (8.2%), severe malnourished (8.2%) and overweight (2.7%).
The main etiology was cavernomatous transformation of the portal vein (91.38%), followed by portal
vein thrombosis (5.5%) and splenic vein thrombosis (2.7%). Of the total sample, 61.6% had
onphaloclysis during neonatal period and none had family history of thrombophilia.
Within medical management, 98.6% received beta-blockers and 100% received proton pump
inhibitors. Therapeutic endoscopy was performed in 71.2% of the sample with endoscopic ligation
(71.2%), sclerotherapy (23%) and ligation with sclerotherapy (28.8%) done.
Surgical management included splenorenal shunt (32.9%) and ileomesocava shunt (15.1%). The
remaining 52% did not receive surgical treatment. Surgery was performed in children with a mean of
70.17 ± 35.30 months old. Time between diagnosis and surgery was 19.5 months for splenorenal
shunt, with an interquartile range of 37.5, and a median of 13 months for ileomesocaval shunt with an
interquartile range of 16.
The McNemar-Browker test was applied to see the evolution of patients regardless of surgical history.
After 1 and 5 years of follow up, splenomegaly did not decrease (p-value 0.791 at 1 year, p-value
0.118 at 5 years). Neither do hepatomegaly nor collateral venous circulation (p-value 0.065 at 1 year
and p-value at 5 years, p-value 0.250 at 1 year and p-value at 5 years respectively).
Upper gastrointestinal bleeding decreased (p-value < 0.001) after 1 year of follow up. Regarding
hypersplenism, we detected and improvement after 1 and 5 years of follow up (p-value < 0.004 and pvalue < 0.001 respectively).
Regarding patient survival, Kaplan-Meyer curves were performed and no differences were observed in
both groups (p-value 0.323). Survival rate after 1 year was 97.2% and 95.8% at 5 years.
Conclusion: Endoscopic, surgical and medical management and follow-up of patients with portal
hypertension is important to reduce the events of upper gastrointestinal bleeding and hypersplenism,
improving long-term survival of the patients.
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Objectives and Study: Familial veno-occlusive disease with immunodeficiency syndrome (VODI;
Online Mendelian in Man (OMIM) 235550) is a rare autosomal recessive syndrome. The mutation of
the Sp110 gene results in a deficiency of the Sp110 protein that leads to the expression of VODI.
Patients with VODI usually develop liver failure or severe infections in the first year of life. The
characteristics of VODI are: Immunodeficiency due to changes in cellular and humoral function, liver
changes in the form of hepatomegaly or hepatic veno-occlusive disease. This mutation was first
described in 1976 in an Australian family of Lebanese origin and later found in a European, Pakistani
and American population. We will report a heterozygous variant in a Brazilian family.
Methods: Review of medical records
Results: We report the case of 2 sisters, daughters of non-consanguineous parents, born in
Rondônia-Brazil, with a mutation in the SP110 gene, related to veno-occlusive liver disease. The first
patient started with fever and hepatosplenomegaly at the age of seven months, attributed initially to
acute Cytomegalovirus (CMV); she evolved with ascites, spontaneous bacterial peritonitis and
Hemophagocytic Syndrome. Liver biopsy demonstrated signs of chronic liver disease and tapering of
2 liver veins, with confirmation of veno-occlusive disease by angioresonance. She evolved with
several infectious complications and initiated investigation for immunodeficiency, being detected
Hypogammaglobulinemia. Later she was diagnosed with diffuse Large B-cell non-Hodgkin´s
lymphoma - already in complete remission after treatment. A new liver biopsy, six years after the first,
demonstrated a rare obliteration of terminal venules, suggesting investigation of a component of
chronic venous flow block or eventual hepatic veno-occlusive disease (VOD) / Sinusoidal Obstruction
Syndrome (SOS). Genome analysis was performed by Exoma, and 4 variants were found that may be
associated with the clinical condition. These included alteration in heterozygosity of the SP110 gene
(c.1116_1119del), probably a pathogenic variant, which leads to veno-occlusive liver disease,
immunodeficiency with hypogammaglobulinemia and defect in the lymphoid germinal center; alteration
in heterozygosity without FAH gene, pathogenic variant c.554-1G> T; in addition to 2 mutations in
heterozygosis, of uncertain significance, in the LRBA, and TNFRSF13B genes. The second patient
has recurrent infections without clinical severity, since 2 years of age, associated with
hypogammaglobulinemia, in addition to changes in liver enzymes and hepatomegaly. She showed
signs of progression to liver fibrosis, with abdominal ultrasound demonstrating heterogeneous liver
and splenomegaly. An exome was performed, which showed 2 pathogenic mutations in
heterozygosity, without the SP110 gene (deletion of the Exon14 and c.1116_1119del), in addition to 3
heterozygous mutations of uncertain significance in the IL17RC, SLC35C1 and SPINK5 genes.
Conclusion: We report the first case of a Brazilian family with heterozygous variant Sp110
(c.1116_1119). Both patients evolved with a clinical condition of immunodeficiency, with varied
presentations, and chronic liver illness due to veno-occlusive disease related to the mutation of this
gene.
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Objectives and Study: Lysosomal acid lipase deficiency (LAL-D) is a rare autosomal recessive
multiorgan progressive disorder caused by mutations in the gene encoding lysosomal acid lipase
(LIPA). Low or absent enzyme activity causes accumulation of cholesteryl esters and triglycerides
predominantly in the liver, spleen, gastrointestinal tract and blood vessel walls. The prevalence is
unknown and varies between 1:40 000-300 000. The phenotype ranges from severe infantile form
(Wolman's disease) to later onset form cholesteryl ester storage disease. The severity depends on the
nature of underlying mutation and the degree of enzyme activity.
Methods: We report a 9-year-old patient with cholesteryl ester storage disease based on LAL-D. A
new genetic variant is described.
Results: A 9-year old girl (BMI 17.8, at the 85th percentile) presented at the age of 7 years with
vomiting and hepatosplenomegaly. The laboratory tests showed elevated liver enzymes - aspartate
aminotransferase (AST) 246 U/L and alanine aminotransferase (ALT) 331 U/L, elevated cholesterol
6.97 mmol/L and low-density lipoprotein cholesterol (LDL-C) 5.38 mmol/L with normal gammaglutamyltransferase, bilirubin level and coagulation. The ultrasound scan visualized enlarged
homogeneous hyperechoic liver, enlarged spleen and right suprarenal gland 1.77/1.65 cm; enlarged
hyperechoic left renal suprarenal gland 1.06/2.2 cm. Liver biopsy was performed and histology
revealed advanced fibrosis F3, steatosis with enlarged hepatocytes full of vesicles.
Esophagogastroduodenoscopy procedure did not find oesophageal varices. The LAL enzyme in the
blood showed low levels 27 (135-530) nmol/ml/h. The final diagnosis was confirmed genetically - the
patient is compound heterozygous in LIPA gene with one mutation in the splice site of exon 8 and one
new mutation in exon 5 of chromosome 10q23.31. The child was monitored closely and one year later
on a low fat diet the liver enzymes are elevated but stable - AST 76 U/L, ALT 149 U/L. The lipids were
elevated - cholesterol 7.57 mmol/L and LDL-C 5.3 mmol/L. Enzyme replacement therapy was initiated.
Six months later the liver enzymes are within the normal range, the lipid profile is markedly improved cholesterol 4.73 mmol/L and LDL-C 2.9 mmol/L.
Conclusion: LAL-D should be suspected in all paediatric patients with hepatomegaly with or without
splenomegaly, elevated liver enzymes and cholesterol. Later onset forms could be easily mistaken
with non-alcoholic fatty liver disease especially in compound heterozygous patients with mild
mutations. Early diagnosis is essential for starting treatment and preventing end-stage liver disease.
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Clinical and genetic features of Alagille Syndrome: comparisons between patients with
progressive disease versus jaundice-free course
Che-Ming Chiang1, Yung-Ming Jeng2, Ming-Chih Ho3, Ming-Wei Lai4, Huei-Ying Li5, Pei-Lung Chen6,
Ni-Chung Lee7, Jia-Feng Wu7, Yu-Chun Chiu7, Bang-Yu Liou7, Yen-Hsuan Ni7, Hong-Yuan Hsu7, MeiHwei Chang7, Huey-Ling Chen7
1National Defence Medical Center,Tri-Service General Hospital, Department of Paediatrics, Taipei,
Taiwan, Republic of China
2National Taiwan University Hospital, Department of Pathology, Taipei, Taiwan, Republic of China
3National Taiwan University Hospital, Department of Surgery, Taipei, Taiwan, Republic of China
4Chang Gung Memorial Hospital, Linkou, Department of Pediatric Gastroenterology, Taipei, Taiwan,
Republic of China
5National Taiwan University College of Medicine, Medical Microbiome Center, Taipei, Taiwan,
Republic of China
6National Taiwan University, Graduate Institute of Medical Genomics and Proteomics, Taipei, Taiwan,
Republic of China
7National Taiwan University Hospital, Department of Paediatrics, Taipei, Taiwan, Republic of China

Objectives and Study: Alagille syndrome (ALGS) is an autosomal dominant complex multisystem
disorder. The hepatic manifestation of ALGS patients vary greatly from mild liver disease to cirrhosis
and liver failure. This study aimed to investigate the clinical features, outcomes, and genetic mutations
in ALGS patients with different clinical courses.
Methods: We retrospectively reviewed and analysed a total of 25 children diagnosed with ALGS by
clinical criteria. Patients with resolving jaundice or persistently jaundice-free after 1 year of age were
defined as the jaundice-free group (N=9). The progressive disease group was defined as patients with
persistent jaundice or progressive cholestatic liver disease, received liver transplantation or death
during follow-up (N=16). Clinical characteristics, outcomes, and genetic mutations were analysed.
Besides, we compared the pathology scores in the explant liver of ten ALGS patients and those agematched children with biliary atresia (BA) at the time of liver transplantation.
Results: Cardiac disease (25/25, 100%), characteristic face (24/25, 96%), and cholestasis (23/25,
92%) were the most common manifestation of ALGS. Nine patients (9/25, 36%) allocated to the
jaundice-free group had a favourable outcome, with a significantly higher native liver survival rate than
patients with progressive disease (P < 0.001). We identified 17 different JAG1 mutations (2 large
deletions, 2 inframe deletion, 5 frameshifts, 5 nonsense, and 3 splicing mutation) in 21 patients. Ten
novel mutations were found. Three unrelated probands were found to have the same de novo
mutation in JAG1, c.2122_2125delCAGT with a relatively favourable course, who were jaundice-free
at follow-up. Compared with age-matched BA children, ALGS children have higher serum albumin
levels, lower weight-for-age Z score, and lower Metavir scores in liver pathology when receiving
transplantation.
Conclusion: We presented the potential de novo hot spot mutation c.2122_2125delCAGT in the
JAG1 gene associated with a jaundice-free course. Children with ALGS presenting with persistent
jaundice should be cautioned for progressive disease and severe liver complications. ALGS patients
tended to have a lesser extent of cirrhosis, more severe growth problem than BA patients at the time
of liver transplantation.

Contact e-mail address: m493ming@gmail.com

Volume 72, Supplement 1, May 2021

912

HEPATOLOGY - General Hepatology
H-eP-016
Clinical characteristics of New Zealand children with Alagille Syndrome over three decades
Amin Jagat Roberts1,2, Kimberley Chin-Goh1, Joyce Leung1, Helen Maria Evans1,2
1Starship

Child Health, Department of Paediatric Gastroenterology, Auckland, New Zealand
of Auckland, Department of Paediatrics, Auckland, New Zealand

2University

Objectives and Study: Alagille syndrome (ALGS) is a rare, autosomal dominant, multisystem
disorder usually diagnosed in early childhood, with some children requiring liver transplantation (LT)
for end stage liver disease (ESLD). There is a paucity of NZ data. This is the first study to describe the
clinical spectrum of ALGS in NZ children, with regard to hepatic and extra-hepatic manifestations.
Methods: Retrospective review of all children with a clinical diagnosis of ALGS at Starship Hospital
from January 1997 to the present day.
Results: 26 children (11 male) were diagnosed with ALGS over 33 years. 16/26 (62%) were
European, 5/26 (8%) Māori, 3/26 (12%) Pasifika, 2/26 (8%) Asian (both Indian). Genetic testing was
undertaken in 16 (62%) of which 14 (88%) and 0 were JAG1 and NOTCH2 mutation positive
respectively. 17/20 children who developed neonatal cholestasis underwent liver biopsy. Findings
included bile duct paucity (15/17, 88%), fibrosis (9/17, 53%) and giant cell hepatitis (6/17, 35%). 7/26
(27%) underwent LT for ESLD; 1 died post LT. 16 patients (62%) are still alive with their native livers.
3 children died as a result of congenital heart disease (CHD).
Extrahepatic manifestations included CHD (25/26, 96%), characteristic facies (22/26, 85%), skeletal
anomalies (14/26, 54%), ocular findings (12/26, 46%), renal anomalies (11/26, 42%), and vascular
anomalies (both cerebral and systemic; 4/26, 15%). Peripheral pulmonary stenosis was the
commonest CHD (18/26, 72%).
Conclusion: The clinical spectrum of ALGS in NZ children is similar to the reported international
literature despite our unique ethnic make-up, although a higher rate of CHD was observed. Detection
of a genetic mutation was common in those who underwent testing which has implications for family
screening, especially for asymptomatic parents who may be at risk of intracranial vascular anomalies.
Future multicentre cohort studies, with contemporary genetic analysis (particularly that of NOTCH2
mutations) are warranted.
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Does antinuclear antibody positivity have clinical significances in pediatric patients with
NAFLD?: A retrospective multicenter study from Korea
Soyoon Choi1,2, Yoo Min Lee3, Ben Kang4, Dae Yong Yi5, Soon Chul Kim6, You Jin Choi7, Eun Hye
Lee8, Hyunjin Kim9
1Kosin University Gospel Hospital, Kosin University College of Medicine, Pediatrics, Busan, Korea,
Republic of
2Haeundae Paik Hospital, Inje University College of Medicine, Pediatrics, Busan, Korea, Republic of
3Soonchunhyang University Bucheon Hospital, Soonchunhyang University College of Medicine,
Pediatrics, Bucheon, Korea, Republic of
4School of Medicine, Kyungpook National University, Pediatrics, Daegu, Korea, Republic of
5Chung-Ang University Hospital, College of Medicine, Chung-Ang University, Pediatrics, Seoul, Korea,
Republic of
6Jeonbuk National University Medical School and Hospital, Pediatrics, Jeonju, Korea, Republic of
7Ilsan Paik Hospital, Inje University College of Medicine, Pediatrics, Seoul, Korea, Republic of
8Nowon Eulji Medical Center, Eulji University School of Medicine, Pediatrics, Seoul, Korea, Republic of
9Chungnam National University Hospital, Pediatrics, Daejeon, Korea, Republic of

Objectives and Study: Although not autoimmune hepatitis, antinuclear antibody(ANA) has often been
reported in patients with non-alcoholic fatty liver disease(NAFLD), and its clinical significance remains
controversial and is unknown in children. We evaluated the prevalence and associated factors of ANA
positivity in pediatric patients with NAFLD without concurrent autoimmune hepatitis.
Methods: We retrospectively reviewed medical records for patients aged 4 to 18 years who were
diagnosed with NAFLD and tested for antinuclear antibody from January 2015 to December 2019 at 7
hospitals in Korea. All statistical analyses were carried out using SPSS 24.0 and p values less than
0.05 was considered statistically significant.
Results: Of the 358 patients, antinuclear antibodies were present in 83 (23.2%). By the ANA titer,
46(12%) patients were less than 1:80, 18(5%) were less than 1:160, 11(5%) were less than 1:320,
7(2%) were less than 1:640. Compared to the ANA-negative patients, aspartate aminotransferase
(AST, p=0.009) and alanine aminotransferase (ALT, p=0.002) were significant higher in the ANApositive patients. The AST, ALT and ALT to Platelet Ratio Index (APRI) score were associated to ANA
titer (p=0.001, 0.0001 and 0.05).
Conclusion: ANA positivity is frequently found in pediatric patients with NAFLD in the absence of
autoimmune hepatitis. ANA titer is significantly associated with higher level of AST, ALT, APRI score.
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Association between non-alcoholic fatty liver disease and subclinical hypothyroidism in
pediatric patients: A retrospective multicenter study from Korea
Soyoon Choi1,2, Dae Yong Yi3, Soon Chul Kim4, Ben Kang5, Yoon Lee6, Yoo Min Lee7, Eun Hye Lee8,
Hyo Jeong Jang9, You Jin Choi10, Hyunjin Kim11
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University Gospel Hospital, Kosin University College of Medicine, Pediatrics, Busan, Korea,
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3Chung-Ang University Hospital, College of Medicine, Chung-Ang University, Pediatrics, seoul, Korea,
Republic of
4Jeonbuk National University Medical School and Hospital, Pediatrics, Jeonju, Korea, Republic of
5School of Medicine, Kyungpook National University, Pediatrics, Daegu, Korea, Republic of
6Korea University Anam Hospital, Pediatrics, Seoul, Korea, Republic of
7Soonchunhyang University Bucheon Hospital, Soonchunhyang University College of medicine,
Pediatrics, Bucheon, Korea, Republic of
8Nowon Eulji Medical Center, Eulji University School of Medicine, Pediatrics, Seoul, Korea, Republic of
9Dongsan Medical Center, Keimyung University School of Medicine, Pediatrics, Daegu, Korea,
Republic of
10Ilsan Paik Hospital, Inje University College of Medicine, Pediatrics, Seoul, Korea, Republic of
11Chungnam National University Hospital, Pediatrics, Daejeon, Korea, Republic of
Objectives and Study: It is uncertain whether nonalcoholic fatty liver disease (NAFLD) is associated
with subclinical hypothyroidism (SH) in pediatric patients. The purpose of this study is to investigate
the prevalence and related factors of SH in pediatric patients with NAFLD. We also evaluate the
association between liver fibrosis and SH.
Methods: In ten hospitals in Korea, medical records were reviewed retrospectively for patients under
the age of 18 who were diagnosed with NAFLD and tested for thyroid function from January 2015 to
December 2019.
Results: The study included 428 patients with NAFLD. The prevalence of SH in pediatric NAFLD
patients was 13.6% (95% confidence interval [CI]: 10.6%-17.1%). In multivariate logistic regression,
higher levels of steatosis on ultrasound and higher APRI (aspartate aminotransferase [AST] to platelet
ratio index) score were associated with increased risk of SH. Using receiver operating characteristic
(ROC) curves, the optimal cut-off value of the APRI score for predicting SH was 0.6012 (area under
the curve [AUC] 0.67, p < 0.001, sensitivity 72.4%, specificity 61.9%, positive predictive value 23%,
and negative predictive value 93.5%).
Conclusion: SH was often observed in patients with NAFLD, more frequently in patients with more
severe liver damage. Thyroid function tests should be performed on pediatric NAFLD patients,
especially those with higher grades of liver steatosis and fibrosis.
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Clinical course of non-alcoholic fatty liver disease in overweight and obese children
Ratikorn Prugmahachaikul1, Termpong Dumrisilp1, Orapa Suteerojntrakool1, Voranush Chongsrisawat1
1Chulalongkorn

University and King Chulalongkorn Memorial Hospital, Paediatrics, Bangkok, Thailand

Objectives and Study: The prevalence of childhood overweight and obesity has increased at an
alarming rate worldwide. Non-alcoholic fatty liver disease (NAFLD) is an obesity-related complication,
which may progress to cirrhosis and hepatocellular carcinoma. This study aimed to evaluate the
clinical course of NAFLD in overweight and obese children at one-year follow-up.
Methods: This retrospective cohort study was conducted in King Chulalongkorn Memorial Hospital,
Bangkok, Thailand. Overweight/obesity was defined by elevated body mass index (BMI) Z-score
according to the 2007 World Health Organization child growth references. BMI, serum alanine
transaminase (ALT) and aspartate transaminase (AST), and controlled attenuation parameter (CAP)
measured by FibroScan® were recorded at baseline and at one-year follow-up if available. The
presence of hepatic steatosis was determined by CAP value of greater than 225 dB/m without other
causes of fatty liver. All participants received the same advice regarding the appropriate dietary intake
and physical activity.
Results: A total of 70 subjects (73% male) was enrolled to the study with the mean age (SD) of 11.8
(2.7) years. At baseline, hepatic steatosis was detected in 64/70 (91.4%) subjects. Among 32 subjects
with complete CAP data, the presence of hepatic steatosis was not different between baseline and at
follow-up. The median (IQR) difference in change from baseline for serum AST level was -5.4 (-9.42, 1.37) U/L, which was statistically significant (p=0.01). However, there was no significant difference for
BMI Z-score and serum ALT level [-0.05 (-0.13, 0.03) and -13.07 (-26.68, 0.54) U/L, respectively].
Conclusion: The presence of hepatic steatosis and abnormal liver enzymes seems to persist over
time among children with overweight and obesity. Therefore, an effective therapeutic intervention apart
from advice on dietary intake and physical activity is crucially needed to avoid long-term complications
of NAFLD.
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Liver involvement in congenital disorders of glycosylation
Rossella Colantuono1, Elisa D'Acunto1, Nicola Biffaro1, Pamela Paglia1, Maria Chiara Rocco1, Maria
Anna Siano1, Daniela Melis1, Pietro Vajro1, Hudson H. Freeze2, Claudia Mandato3
of Salerno, Medicine, Surgery and Dentistry “Scuola Medica Salernitana”, Baronissi (SA),
Italy
2Sanford Burnham Prebys Medical Discovery Institute, Human Genetics Program, La Jolla CA, United
States
3Santobono-Pausilipon Children's Hospital, Pediatrics, Naples, Italy

1University

Objectives and Study: The identification of rarer/newer congenital disorders of glycosylation (CDG)
sub-forms with an either multisystem or prevalently hepatic presentation represents an obstacle for
pediatric hepatologists to catch up and correctly recognize these patients. We aimed to update
previous other authors' screening studies which have hitherto identified only 17 forms of CDG with
associated liver disease.
Methods: We conducted a comprehensive literature search of electronic databases (January 2000 October 2020). Eligible studies were case reports/series reporting liver involvement among the
presently known 130 CDG forms.
Results: Our systematic review retrieved 114 useful records that could point out 23 additional forms of
CDG with liver involvement (N total=40). We summarized clinical/laboratory presentation
characteristics of the entire group of the 40 CDGs, and outlined their main diagnostic cornerstones.
We found that hypertransaminasemia/hepatomegaly of unknown ethiology ± coagulopathies of
unknown ethiology ± neurological/multisystem abnormalities should always prompt a transferrin
isoform analysis. The latter however screens only 50% CDGs [i.e. those with Type 1 or 2 pattern
(prevalence of disialo and asialotransferrin or prevalence of disialotransferrin, respectively) including
MPI, PMM2, and N and O glycosylation combined defects]. CDG panel analysis or genome - exome
sequencing with NGS is necessary in those conditions with normal pattern (prevalence of
tetrasialotransferrin) but with a still high clinical/lab suspicion. In the Table we summarized selected
laboratory abnormalities which resulted helpful to point towards a particular form of CDG with liver
involvement. In addition, we found that nonspecific hepatic steatosis, fibrosis and cirrhosis can occur
already in the early phases of the disease. Biliary system abnormalities/ductal plate malformations,
congenital hepatic fibrosis, and abnormal cystic bile ducts are however a useful warning signal.
Mechanisms underlying the range of presenting liver symptoms spacing from silent
hypertransaminasemia to cirrhosis with either a static/improving outcome or a progressive liver
disease needing liver transplant are mostly unknown.
Dietary supplementation strategies investigated only in 7 of these 40 CDGs showed a wide range of
results.
Conclusion: Our systematic review found that about 30% of the CDGs so far known has some liver
involvement. We could outline a number of clinical, laboratory and histologic parameters which may
help to identify those suspected liver diseases warranting a further targeted diagnostic investigation
despite a possibly negative CDG screening test.

PARAMETER

CDG FORMS

High Transaminases

MPI; TMEM199; CCDC115; ATP6AP1; PMM2;
ALG1; ALG3; ALG8; ALG12; COG4; COG5; COG6;
COG7; COG8.

Low Serum copper

TMEM199; ATP6AP1; COG2.

Low Ceruloplasmin

TMEM199; CCDC 115; ATP6AP1 CDG; PMM2.

Low Antithrombin

MPI; TMEM199; PMM2; ALG1; ALG2; ALG6; ALG8;
ALG9; COG4; COG5.
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Low γ-globulins

ATP6AP1; CCDC115; MPI; ATP6AP1; PMM2;
ALG1.

Low Albumin

MPI; PMM2; ALG1; ALG3; ALG8; ALG12; COG4;
COG5; COG6; COG7; COG8.

High LDL Cholesterol

TMEM199; CCDC115; COG4.

Low Glycaemia

MP1; CCDC115; ALG3.

High Alk Phosphatase

TMEM 199; CCDC115; ATP6AP1; COG 4; COG 5;
COG6.

[Selected laboratory abnormalities pointing to a particular form of CDG-related liver disease.]

Contact e-mail address: rossella.colantuono31@gmail.com

Volume 72, Supplement 1, May 2021

918

HEPATOLOGY - General Hepatology
H-eP-021
Severe hypercholesterolemia, lipoprotein X and extrahepatic paediatric cholestasis
Rossella Colantuono1, Maria Tessitore1, Chiara Pavanello2, Andrea Pietrobattista3, Marco Spada4,
Lucia Nazzaro1, Paola Francalanci5, Argia Mangione1, Manila Candusso3, Giuseppe Maggiore3, Laura
Calabresi2, Claudia Mandato6, Pietro Vajro1
1University
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Italy
2E. Grossi Paoletti Center, University of Milan, Pharmacological and Biotechnological Sciences, Milan,
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3Bambino Gesù Children's Hospital, IRCCS, Hepatology, Gastroenterology and Nutrition, Rome, Italy
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5Bambino Gesù Children's Hospital, IRCCS, Pathology, Rome, Italy
6Santobono-Pausilipon Children's Hospital, Pediatrics, Naples, Italy
Case report: An 18-month child with jaundice and moderate hepatomegaly was admitted for high
GGT cholestasis. As shown in Table, laboratory tests at entry confirmed conjugated hyperbilirubinemia
along with increased serum hepatobiliary enzymes and bile acids (x 100 unv). The finding of extremely
high cholesterol levels prompted a lipid study showing elevated Phospholipids, borderline
Apolipoprotein B, non HDL-C and presence of an anomalous lipoprotein (LpX) which was detected by
chromatographic analysis of plasma lipoproteins fractions isolated by analytical ultracentrifugation.
Search for causes of high GGT and/or hyperlipidemic cholestasis included an extensive genetic liver
panel (negative) and a liver biopsy showing a picture of obstructive cholangitis, biliary fibrosis and
biliary neoductulation. A repeated MRI cholangiographic study showed dilation of intrahepatic ducts
and of the two hepatic ducts, abruptly stopping at the confluence level. Surgery demonstrated a
fibrotic bile duct as a likely sequel of a spontaneous biliary perforation. As shown in Table, a biliodigestive anastomosis was followed by the rapid disappearance of LpX, along with normalization of
serum lipids, bilirubin and bile acids, and a progressive reduction of hepatobiliary enzymes.
Discussion and conclusions: Our report shows that severe hypercholesterolemia in cholestatic
patients may erroneously be interpreted to be an increased low density lipoprotein (LDL). However,
should apolipoprotein B be suggestive, the study of LpX is warranted as it has a density similar to LDL,
and a size similar to very low-density lipoprotein, which may affect its laboratory recognition.
LpX, an abnormal cholesterol- and phospholipid-rich lipoprotein particle moved from bile into the
bloodstream, has been reported to be an early cholestatic marker in either intra or extra-hepatic
obstructive bile flow decrease, with a higher frequency emphasized however mainly in patients with
paucity of intralobular bile ducts (particularly Alagille syndrome).
LpX high concentrations may cause plasma hyperviscosity, pulmonary embolism and skin xanthomas.
Nonetheless, unlike LDL cholesterol, it has no atherogenic effects due to the quite large size not
allowing to cross the arterial endothelium, and even seems to play a (still debated) protective role
against atherosclerosis. Its recognition is important: it requires clinicians' and laboratorists' attention to
avoid useless medical therapeutic attempts. Differently from hypercholesterolemia LpX, in fact, does
not respond to lipid lowering therapies because of a different pathophysiological mechanism. As LpX
has no Apo B, statins will have no effect on lipoproteins removal by the liver.

Lipids

Before Surgery

10 days after
surgery

6 months after
surgery

Normal values

Total Cholesterol
(mg/dL)

1730

169

153

< 200

Unesterified
1456
Cholesterol (mg/dL)

46

39

< 60

Unesterified
Cholesterol to Total 0,84
Cholesterol Ratio

0,27

0.25

< 0.3
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Bile Acids (µmol/L)

643.8

63.3

15

<6

HDL (mg/dl)

6

56

93

≥ 60

Non HDL-C (mg/dl) 1724

113

60

< 100

Apolipoprotein B
(mg/dL)

165

79

82

70-150

Phospholipids
(mg/dL)

3073

259

135

< 200

Absent

Absent

Absent

Lipoprotein X (LpX) Present

[Lipids profile before and after surgery.]
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Wilson Disease patients on zinc therapy: uselessness of the low copper diet
Fabiola Di Dato1, Ida De Micco1, Margherita Matarazzo1, Anna De Rosa2, Maria Rosaria Serra1, Maria
Immacolata Spagnuolo1, Raffaele Iorio1
1University

of Naples Federico II, Department of Translational Medical Sciences, Naples, Italy
of Naples Federico II, Department of Neuroscience, Reproductive, and
Odontostomatological Sciences, Naples, Italy
2University

Objectives and Study: Limited data are available about copper daily intake and its effect on Wilson
Disease (WD) patients treated with zinc. Indeed, worldwide dietary recommendations on WD
management are usually based on expert opinion. Aim of this study was to evaluate the impact of
dietary copper daily intake on WD patients treated with zinc at least from one year.
Methods: A retrospective study was conducted on patients followed by WD Team at University of
Naples Federico II. The diet was evaluated by a 3-day food diary and the daily copper intake was
calculated by WINFOOD Pro3.9.x. Inclusion criteria were: WD patients treated with zinc monotherapy,
availability of data on liver enzymes, serum and urinary levels of copper and zinc and daily copper
intake. Copper intake was considered low if less than the minimum Recommended Daily Allowance
(RDA) for age (Low Copper Intake group, LCI-group) and high if more than the minimum RDA for age
(High Copper Intake group, HCI-group). As for response to zinc, according to ALT and 24h-urinary
copper levels, patients were classified in: Responders (ALT< 1.5 ULN and 24h-urinary copper < 75
mcg, R-WD), Low-Responders (1.5< ALT< 2 ULN and/or 24h-urinary copper >75 mcg, LR-WD), and
Non-Responders (ALT>2 ULN and 24h-urinary copper >75 mcg, NR-WD). P-value < 0.05 was
considered statistically significant.
Results: 20 patients were enrolled (12 M; mean age at observation 22.8±10.2 years); mean follow-up
was 15.9±10.3 years. All patients had daily copper intake lower than the maximum RDA; only 7 (35%)
showed copper intake adequate to RDA (HCI-group). Average daily copper intake was 0.69±0.29
mg/day; it significantly differs between LCI-group and HCI-group (0.54±0.18 vs 0.98±0.22 mg/day,
p=0.0001). No correlation was found between daily copper intake and 24h-urinary copper, 24h-urinary
zinc, serum copper, serum zinc, AST, ALT, GGT levels. No significant difference was found between
LCI-group and HCI-group about 24h-urinary copper (66.10±59.57 vs 43.93±21.58 mcg), 24h-urinary
zinc (4473.40±2649.04 vs 2854.75±1996.42 mcg), serum copper (18.94±10.54 vs 31.41±27.56
mcg/dl), serum zinc (230.70±62.09 vs 274.06±37.94 mcg/dl), AST (31.46±11.89 vs 32.71±17.72 IU/L),
ALT (53.08±36.47 vs 53.57±58.61 IU/L), GGT (29.92±25.87 vs 26.43±15.40 IU/L) values. As for
response to zinc, 14 patients were R-WD and 6 (30%) were LR-WD with no significant difference in
copper intake (0.76±0.31 vs 0.54±0.15 mg/day).
Conclusion: This study demonstrates that no copper dietary restriction is required for WD patients on
zinc therapy because copper daily intake does not interfere with efficacy of zinc treatment and copper
balance. Physicians should not recommend to limit dietary copper intake for WD patients on zinc
maintenance treatment, even to avoid a poor quality of life.
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Impact of overweight and obesity on live attenuated hepatitis A vaccine response in children
and young adult
Termpong Dumrisilp1, Voranush Chongsrisawat2, Jongkonnee Wongpiyabovorn3, Nataruks
Chaijitraruch2, Palittiya Sintusek2, Sittichoke Prachuapthunyachart2, Chomchanat Tubjaroen2
1Bhumibol

Adulyadej Hospital, Pediatric, Bangkok, Thailand
Hospital, Paediatric, Bangkok, Thailand
3Chulalongkorn Hospital, Microbiology, Bangkok, Thailand
2Chulalongkorn

Objectives and Study: Our aim was to evaluate the effect of overweight and obesity on the response
to live attenuated hepatitis A vaccine in children and young adult.
Methods: This was a prospective cohort study conducted at 3 schools, 1 university and 1 obesity
clinic at hospital. The subjects aged 7 to 25 years were tested for baseline anti-HAV antibodies and
administered 0.5 mL of live attenuated hepatitis A vaccine (MEVAC-A™). Participants with
seronegative defined by anti-HAV antibodies (< 20 mIU/mL) were divided into three groups according
to obesity defined as follows WHO classification. We evaluated immunogenicity and adverse events
(AE) after 8-9 weeks from vaccination.
Results: A total of 212 subjects completing the study (female: 131, median age (IQR): 13 years (1116). Of these, 95 subjects (46%) were in overweight/obesity group. All the AE (n=106) were nonserious and most event was myalgia (34%).The seroprotection (≥20 mIU/mL antibody titer after
vaccination) rates were 100 %. Post vaccination geometric mean titers of anti-HAV (IU/L) were 451.1
[95%CI: 374.76-543.0] in underweight group, 428.38 [95%CI: 399.61-459.22] in normal weight group
and 467.46 [95%CI: 425.01-514.16] in overweight/obesity group. No significant differences in
immunogenicity were found between 3 groups (p=0.33).
Conclusion: Live attenuated hepatitis A vaccine is safe and highly immunogenic because all of
participants were seroprotection.
Our research had been approved for registration at Thai Clinical Trials Registry (TCTR). Our TCTR
identification number is TCTR20191230001.
Disclosure of Interest: vaccines were supported by Biogenetech Co., Ltd.
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Use of steroids in the management of pediatric acute liver failure: 10-year experience in
Mexican Children
María De Lourdes Estrada León1, Rodrigo Vázquez Frias1
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Infantil de México Federico Gómez, Gastroenterología y Nutrición, México, Mexico

Introduction: Acute liver failure (ALF) in children is a rare syndrome that leads to liver dysfunction in
the setting of a child with no history of liver disease. Its etiology is varied and in a large proportion a
cause is not identified. Recent evidence has shown that many patients with ALF have liver damage
mediated by immune activation and dysregulation. The usual treatment for ALF is support and
correction of factors that increase the patient´s comorbidities. Some studies have shown that
corticosteroids, by suppressing immune activity, limit liver inflammation and therefore improve the
evolution of patients with ALF, but there is still little information about the utility of these in the
treatment of ALF in children.
Objective: To compare the clinical outcomes of pediatric patients with ALF treated at a third-level
hospital, between those who received steroids and those who did not.
Methods: A retrospective study of records of pediatric patients who were treated at a third-level
hospital (Hospital Infantil de México Federico Gómez) were analyzed, from August 2009 to May 2020.
Demographic, clinical, laboratory and outcome variables (mortality, resolution time and need for liver
transplantation) were recorded, as well as established management. Descriptive statistics were used,
using frequencies and proportions for qualitative variables and measures of central tendency for
quantitative variables.
Results: Fifty-nine medical records were reviewed; 55.9% of the cases of ALF were of indeterminate
cause. The mean time for ALF resolution was 17.3±14 days; 16 patients (27.1%) received steroids
and in 13 of them received also plasmapheresis. There were different doses, start time, and type of
steroid used. No significant differences were found in mortality, resolution time, and need for liver
transplantation in patients who received steroids versus those who did not. Seven of the 16 patients
who received steroids had a history of previous sepsis (not related to the steroid); but once it started,
none developed a concomitant sepsis event and only 5 had a concomitant infection without sepsis.
Conclusions: The use of steroids with or without plasmapheresis does not increase the risk of serious
infections when used as ALF therapy in children, but neither does it change mortality, the need for liver
transplant or resolution time. However, the sample size is small and there is a lot of variability in terms
of dose and time of administration, so studies of steroid use in ALF, unifying type, dosage, start time
and duration of steroid therapy are necessary to document or rule out its efficacy.
Key words: Acute liver failure, steroids, hepatitis.
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Ethnic disparity in outcome of biliary atresia in New Zealand: improved transplant-free survival
in Māori patients endures into adulthood
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Objectives and Study: Ethnic disparity exists in the incidence of biliary atresia (BA) in New Zealand
(NZ) with the rate in indigenous Māori children being more than three times that of European children1.
In addition, Māori children are reported as having higher transplant-free survival (TFS) during early
childhood compared to European children despite undergoing Kasai portoenterostomy at an older
age1. It is not known whether these differences relate to a different disease phenotype between ethnic
groups. The aim was to determine whether the higher TFS rate observed in Māori during childhood
endures into adulthood.
Methods: Discharge and operative coding data were used to identify all cases of BA born 1993-2018
in NZ along with cross-referencing of paediatric surgical databases and the New Zealand Liver
Transplant Unit registry. Patients were excluded if they underwent Kasai portoenterostomy overseas
or if they were born overseas but had travelled to NZ for surgery. Ethnicity was recorded from the
National Health Index database and prioritised to a single ethnicity according to Statistics NZ
methodology. Outcome was determined and statistical survival analysis of both overall survival (OS)
and TFS was carried out using GraphPad prism. Due to small numbers of Pacific and Asian patients,
outcomes were compared only for Māori and European patients.
Results: 159 patients with BA were identified (Māori 76 (48%), European 43 (27%), Pacific 27 (17%),
Asian 11 (7%) and MELAA 2 (1%)). European children underwent Kasai earlier at a median of 49 days
compared to 63, 69 and 60 days for Māori, Pacific and Asian children respectively (p < 0.001). 87
patients underwent liver transplantation (LT) at a median of 1.0 years (0.4 - 22.0) including 29 (67%)
Europeans at a median of 0.7 years (0.4-22.0) compared to 39 (51%) Māori at a median of 2.4 years
(0.6-8.2). TFS was superior at all timepoints for Māori compared to European patients (p < 0.05).
However 12 (16%) Māori patients died at a median of 2.7 years (0.3-18.2) with 6 deaths after LT
(15.4% of transplanted Māori patients) and 5 on the LT waiting list. This compared to 6 (14%) deaths
in Europeans at a median of 0.7 years (0.3-4.2) with 1 death after LT (3.4% of transplanted European
patients) and 2 on the LT waiting list. There was no difference in OS between ethnic groups at any
timepoint with a non-statistically significant trend for lower OS for Māori at later timepoints.
Conclusion: Ethnic disparity in outcomes of BA in NZ endure into adulthood with Māori having higher
TFS up to 25 years of age compared to Europeans, despite being older at Kasai. It is possible that
these data provide further evidence of a different disease phenotype of BA in Māori patients. However
the superior TFS does not translate into improved OS with more Māori dying after LT. The reasons for
this warrant further research, in particular to ensure patients are not disadvantaged by being
transplanted at an older age.
Reference: Evans HM. Ethnic disparity in the incidence and outcome of biliary atresia in New
Zealand. J Pediatr Gastroenterol Nutr 2018; 66(2): 218-221
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Chronic HCV hepatitis: Results of treatment with direct-acting antiviral drugs in children
Lorena Fernandez1, María Alós1, María José Quiles1, Gema Muñoz Bartolo1, María Dolores Lledín1,
Esteban Frauca1, Angela De la Vega1, Carmen Camarena1, Loreto Hierro1
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Treatment with direct-acting antivirals (DAAs) has led to a drastic improvement in the results of the
treatment of chronic HCV hepatitis with cure rates above 90% and a high safety profile in adult
patients. These results have enabled the launch of clinical trials in children and adolescents and
subsequently the approval of different drugs for use according to certain criteria.
Objectives and Study: To evaluate the indications, treatment guidelines with direct-acting antivirals
and its results in a series of children or adolescents treated in our center.
Methods: The clinical data of patients with chronic hepatitis due to HCV treated with different drug
combinations in the period between May 2015 and September 2019 were retrospectively reviewed.
The treatment regimen used in each case was based on the evidence available in pediatric patients. ,
or those established in clinical trials in which some patients were included. Cure of the infection was
defined as the sustained negativization of viremia, measured by quantitative serum PCR, at 12 weeks
post-treatment.
Results: 34 patients (52% women) were treated. The transmission route was vertical in 76% of cases
and unknown in the rest. The distribution by viral genotypes was 22 G1 cases, 1 G2 case, 4 G3 cases
and 7 G4 cases. No patient was coinfected with HIV or other hepatotropic viruses. 44% of the patients
had previously been treated with peg-interferon and ribavirin between 2006 and 2013. Three of the
patients had signs of advanced liver disease / cirrhosis with portal hypertension and the rest had mild
disease with transaminases below three times its normal value. The pre-treatment median age and
weight were 14.7 years (6.7-17.8) and 49.7 kg (18.5-81) respectively.
The treatment guidelines by genotype were: G1: 20 sofosbuvir / ledipasvir cases 12 weeks; 1 case
sofosbuvir / ledipasvir 24 weeks; 1 case glecaprevir / pibrentasvir 8 weeks; 1 case ombitasvir /
paritaprevir / ritonavir / dasabuvir / ribavirin 12 weeks. G2: 1 case velpatasvir / sofosbuvir 12 weeks.
G3: 3 cases glecaprevir / pibrentasvir 16 weeks; 1 cases glecaprevir / pibrentasvir 8 weeks. G4: 5
cases of sofosbuvir / ledipasvir 12 weeks; 2 cases ombitasvir / paritaprevir / ritonavir / ribavirin 12
weeks.
All patients completed the treatment and all became negative for viremia after it. All patients with
follow-up> 12 weeks post-treatment achieved a sustained response. In the three cases with cirrhosis,
treatment resulted in an improvement (2 cases) or stabilization (1 case) of the signs of severe liver
disease. Seven patients reported some possible side effect, all mild and transient (3 asthenia and
headache, 2 asthenia, 1 insomnia and 1 pain in LES).
Conclusion: Treatment of chronic hepatitis C due to HCV in children or adolescents with AD antivirals
reproduces the excellent results obtained in adults. In patients with advanced liver disease, cure of the
infection appears to result in stabilization or improvement of signs of disease.
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Cholangio-MRI in children with autoimmune hepatitis
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Objectives and Study: To analyze cases of children with autoimmune (AI) liver disease who
underwent cholangioMRI, and to evaluate prognosis in patients with normal and abnormal MRI.
Methods: Between 2010 and 2019 cholangioMRI was obtained as routine in children with PSC or AIH
if there was either IBD or ANA/SMA markers. Out of 75 new patients in the period (67 AIH, 8 PSC),
MRI was available in 52 (45 AIH, 7 PSC). Data of the liver disease at the onset and in follow-up were
compared (chi2 test, students t) between cases with normal and abnormal MRI.
Results:
1) Patients with AIH (n=45)
Age ranged 1-17 years (median 11). They were AIH type 1 (31), type 2 (7), both markers (2),
seronegative(5). Symptoms at onset were jaundice (29%), other(35%) and none (35%). Liver failure
was present in 29%. Biopsy observed advanced fibrosis F4 in 20%. All patients received
immunosuppresion (IS), plus UDCA if abnormal MRI.
Cholangio MRI was normal in 26 (58%) and abnormal in 19 (42%). Abnormalities of biliary ducts
consisted of beading, irregularity and/or dilatation (8 intrahepatic, 2 extrahepatic ,9 intra and
extrahepatic).
Children with normal cholangioMRI, compared with patients with abnormal MRI, had similar frequency
of ANA/ML (17 vs 14,ns), associated AI diseases (69% vs 53%, ns), IBD (1/26 vs 1/19), similar IgG
(2169 vs 2031) and advanced fibrosis( 5/26 vs 4/19, ns). Jaundice and liver failure (10/26 vs 3/19) at
onset were more frequent in patients with normal MRI (p=0.09).
Follow-up ranged 0.7-13 years (median 3). Advanced liver disease at the end of follow up occurred in
the 5 cirrhotic at onset plus 3 new cases: 8/26 (31%) with normal MRI vs 4/19 (21%) with abnormal
MRI (2 of the 4 cirrhotic at onset plus 2 new cases). Remission at the end of follow up did not differ
between groups (rate of normal ALT plus normal GGT was 73% vs 68%, ns). Liver transplantation was
needed in 2 cases with normal MRI.
2) Patients with PSC (n=7)
Six suffered IBD (UC in 5). Liver disease was detected in check-up in 6, none was jaundiced. One
case had advanced fibrosis. MRI showed abnormalities in both intra and extrahepatic bile ducts (6
cases), and just intrahepatic in 1. Treated with UDCA, plus IS in 2, at last follow up 2 developed
advanced liver disease and 4 achieved normal ALT+GGT values.
PSC, compared with AIH with abnormal MRI, had a higher frequency of IBD and intra+extra pattern of
biliary disease (p< 0.05).
Conclusion: In children with AIH there was a trend to higher frequency of liver failure and jaundice at
onset in those with normal MRI. In the medium term (median follow up 3 years) the progression and
remission rates did not differ between children with or without abnormal MRI. The features of children
with PSC are different from those of children with AIH with abnormal MRI.
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A rare case of an autoimmune hepatitis (AIH-1) with conspicuous florid ductal lesion in a
patient without primary biliary cholangitis
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Objectives and Study: Paediatric autoimmune liver disease is characterised by inflammatory liver
histology, circulating autoantibodies, and increased levels of IgG, in the absence of a known etiology.
Two types of pediatric autoimmune hepatites (AIH) are recognised according to seropositivity for
smooth muscle and/or antinuclear antibody (AIH-1) or liver kidney microsomal type 1 and/or antiliver
cytosol type 1 antibodies (AIH-2). The aim of this case report is to describe an AIH-1 with classic
laboratory findings early diagnosed in a teenager patient without typical symptoms and with florid
ductal lesion in the histology, which is a typical characteristic found in adult patients with primary biliary
cholangitis.
Methods: This is a case report of a 15-year-old boy who although presented with no symptoms for a
regular pediatrician appointment, had routine exams showing elevated transaminases (aspartate
transaminase 1044U/L and alanine transaminase 794U/L). During the first months of investigation, he
presented with mild jaundice and his laboratory exams showed no signs of infectious diseases.
However, it revealed marked Immunoglobulin G elevation (3651mg/dL), hypergammaglobulinemia
(34,6%), positive smooth muscle antibodies (SMA glomerular, tubular and vascular patterns) and
positive perinuclear anti-neutrophil cytoplasmic antibodies (p-ANCA perinuclear pattern).
Results: The patient proceeded with liver biopsy and its histology showed chronic hepatitis, highly
active, in advanced fibrotic phase (incomplete cirrhosis), with the following characteristic: architectural
changes with nodular transformation; septal/portal inflammatory infiltrate (intense proliferation of portal
lymphocytes); periportal activity; parenchymal activity with limited areas of confluent necrosis;
etiological markers showing plasmocytes, rare hepatocyte rosettes, no siderosis, emperipolesis,
lymphoid aggregate/follicle, scarce eosinophils and remarkable florid ductal lesion. The
histopathological findings favour the diagnosis of autoimmune hepatitis (HAI) in this teenager patient.
The interesting finding in the histopathology is the notable florid ductal lesion which is considered a
typical finding in patients with primary biliary cholangitis (PBC) and is rarely observed in autoimmune
hepatitis. The diagnosis of PBC was excluded based on clinical findings and magnetic resonance
cholangiopancreatography.
Conclusion: Histology is the criterion standard for evaluating the extent of fibrosis and helps in
identifying overlap syndromes as well as the possible presence of concomitant hepatic diseases.
Although florid ductal lesion is usually seen in PBC patients and in a small proportion of patients with
classical AIH, when conspicuous it suggests an overlap with sclerosing cholangitis. The presence of a
noticeable florid ductal lesion alone without overlap PBC is rare but can be found in AIH as described
in this case report.
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A child with an antenatal diagnosis of a cyst in abdomen - A case report
Muhammad Ghias1, Win Zaw1
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Objectives and Study: To describe a case which posed difficulties in diagnosing an infant with biliary
atresia
Methods and results: A term female infant was born by normal delivery with no significant perinatal
events. The antenatal scan had showed a cystic abdominal mass (9 x 8 x 10mm) of unknown origin.
An ultrasound scan was done on Day 4 of life. It showed an 8 x 9 x 8 mm very well-defined spherical
fluid filled mass lying in the position of the second part of the duodenum. This was adjacent to but not
apparently arising from the head of the pancreas. Radiologically it was thought to be a duplication
cyst.
She continued to be fed well. She was seen at the clinic on Day 27 for prolonged jaundice. Her total
bilirubin was 152 µmol/l with conjugated bilirubin of 120.5 µmol/land ALT of 54IU/L. Further
investigations were done.
Ultrasound scan on Day 30 showed similar findings to the previous one. The cyst was adjacent to the
duct but not connected. There was no dilatation of bile duct.
MRCP was done on Day 34. It showed a 6mm cyst adjacent to distal CBD and no connection between
the cyst and the duct. Intrahepatic and CBD were not dilated.
Serial LFT were showed high level og conjugated fraction of bilirubin as well as gamma GT. initially
the stools were pigmented but they became pale and urine became darker on Day 29.
She was then transferred to the Tertiary Liver unit where she underwent liver biopsy which showed
plugs of bile, canalicular cholestasis and periductal fibrosis.
On Day 41, she underwent surgery for Kasai procedure. The intraoperative cholangiogram showed a
cystic structure with no connection with the biliary tree. Intraoperative findings were suggestive of
biliary atresia.
Conclusion: The presence of a cystic structure at the porta hepatis without intrahepatic biliary
ductular dilatation goes towards the diagnosis of biliary atresia, in the antenatal period. Cassacia et al
found that anechoic small cyst in the hepatic hilum is highly suspicious of BA.
Presence of a triangular cord sign which is the visualisation of the fibrotic cord in the portal hilum is
one of the hallmarks of sonographic imaging with a positive predictive value of 95% 4. We were not
able to identify this sign. The utility of MRCP has not been encouraging in view of the cost, varying
results and the need for immobilisation.
This case has demonstrated to have a low threshold of diagnosing BA in the presence of antenatal
diagnosis of cyst at the porta hepatis and early referral to the tertiary centre is advisable.
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Objectives and Study: Assessing liver fibrosis is still largely dependent on liver biopsy. But even a
liver biopsy as the gold standard is subject to certain methodical limitations. Especially in children with
chronic liver diseases there is a need for noninvasive methods to measure liver fibrosis . The aim of
our study was to investigate AST-to-Platelet Ratio Index (APRI) and Shear-Wave Elastography (SWE)
and their diagnostic capacity to detect liver fibrosis in a pediatric cohort.
Methods: In this retrospective, observational study we analyzed 191 liver biopsy specimens between
2013 and 2018 from 173 children with a median age of 7.4 years (range 0.5-269 months) and
compared histological stages of liver fibrosis using Ishak Score (IshakSc) to APRI and SWE (cMedian)
using ROC analysis. APRI was calculated according to the original formula proposed by Wai et al.
(REF) for liver fibrosis in patients with hepatitis C: APRI = (AST level/AST upper limit of
normal)/Platelet count (109/L) x 10010 1. Stiffness (kPa) of the liver was investigated using 2D SWE.
The study includes patients with different chronic liver diseases e.g. Autoimmune hepatitis, Primary
sclerosing cholangitis and Biliary atresia. Children with acute liver failure and acute infections were
excluded. In total APRI and SWE were available in 191 and 74 patients, respectively.
Results: In our cohort, APRI and SWE reliably predict severe stages of liver fibrosis using IshakSc. Of
the 191 samples analyzed using IshakSc, 47 (24,6%) were classified as no fibrosis, 27 (14.1%) as
IshakSc I, 13 (6.8%) as IshakSc II, 7 (3.7%) as IshakSc III, 7 (3.7%) as IshakSc IV, 12 (6.3%) as
IshakSc V, and 78 (40.8%) as IshakSc VI. Dependent of the definition of severe liver fibrosis (Ishak≥3
vs. Ishak≥4) the areas under the curve (AUC) for APRI were 0.79 and 0.81 with a cutoff value of 0.57.
The cutoff value for SWE was 7.95kPa with an AUC of 0.83 (Ishak≥3 and Ishak≥4).
Conclusion: APRI and SWE are accurate in diagnosing severe liver fibrosis in children with different
chronic liver diseases. Therefore, APRI and SWE may serve as a valuable adjunct to liver biopsy in
the monitoring of patients with chronic liver diseases.
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Objectives and Study: The Central European Paediatric Liver Association (CEPLA) is a network of
paediatric hepatologists, collaborating to facilitate high-quality research and exchange of ideas and
resources for a better understanding of mechanisms underlying rare liver diseases in children, from
Zagreb (Croatia), Warsaw (Poland), Florence (Italy), Budapest (Hungary), Cluj-Napoca (Romania),
Ljubljana (Slovenia), Prague (Czech Republic), and Graz (Austria). One goal of CEPLA is the
establishment of a shared data base, since little is known about the prevalence of paediatric liver
diseases in Central Europe. We aimed to evaluate what kind of paediatric liver diseases occur in the
countries of CEPLA members and to determine the frequencies of these entities in order to assess
whether a shared-knowledge database might be of value.
Methods: Between February and April 2019 we conducted a customised survey among paediatric
hepatologists using the online survey software SurveyMonkey®. We asked 10 multiple-choice
questions in English concerning frequencies of paediatric liver diseases and follow-up care after
paediatric liver transplantation (LTX) at each participant's centre. For clarity of structure, liver diseases
were divided into 4 subgroups: (1) Cholestatic Liver Diseases, (2) Hepatitis and Hepatic Immune
Disorders, (3) Metabolic Liver Diseases, (4) Unclassified Liver Diseases. Paediatric hepatologists from
9 Central European countries were invited to take part, most of them CEPLA members. In total, 12
individual responses from caregivers from 7 Central European countries were received (Croatia, n=2;
Poland, n=1; Italy, n=1; Hungary, n=2; Slovenia, n=2; Czech Republic, n=1; Austria, n=3).
Results: We could document 2135 cases of paediatric liver diseases within approximately 11 million
children living in Central Europe. There are considerable differences concerning numbers of treated
patients among the surveyed centres: While Warsaw indicates an outpatient treatment number of
80.000, the outpatient treatment number in Ljubljana and Maribor is estimated at 15.000-20.000.
Among the subgroup of cholestatic liver diseases (n=536), biliary atresia is the most common (n=326,
60.8%). Looking at the subgroup of hepatitis and immune disorders (n=822), autoimmune hepatitis is
by far the most frequent (n=361, 43.9%). Hepatitis B seems to be the most frequent form of hepatitis in
Central Europe (n=120, 65.2%) with the highest prevalence in Italy (n=70, 58.3%). Within the
subgroup of metabolic liver diseases (n=688), Wilson's disease (n=239, 34.7%) stands out. Among
reported instances of paediatric liver disease, relatively few were idiopathic (n=152, 7.1%). Austria
(n=166, 28.3%) and Poland (n=250, 42.7%) show the highest numbers of patients infollow-up care
after LTX (interval after LTX not specified), while Slovenia (n=15, 2.6%) and Czech Republic (n=15,
2.6%) exhibit the lowest rates of follow-up care.
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Conclusion: Among children living in Central Europe, 0.01% suffer from paediatric liver diseases of
various types. Our data likely underestimate actual occurrence rates. Considering the differences in
patient treatment numbers, cooperation among centres for paediatric hepatology in Central Europe
could help to improve diagnostic and therapeutic management of liver diseases and post-LTX
management.
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Objectives and Study: Liver abscess is an uncommon paediatric disease but may be life threatening.
This study aimed to compare the different clinical manifestations, microbiology, and laboratory data
between immunocompetent and immunocompromised children with liver abscess.
Methods: We retrospectively enrolled 37 children diagnosed with liver abscess from 2000 to 2019 in
two medical referral centres in southern Taiwan. Detailed underlying problems, clinical symptoms,
laboratory data, imaging, pathogen isolation, and treatments were recorded.
Results: Pyogenic liver abscess constitutes all cases in 12 immunocompetent children, and 9 in 25
immunocompromised children (100% vs 36%, p< 0.001). In immunocompetent patients, the most
common pathogen is Klebsiella pneumoniae (50%), followed by Oxacillin-resistant Staphylococcus
aureus (16.7%), Oxacillin-susceptible S. aureus (8.3%), and Fusobacterium nucleatum (8.3%).
However, in immunocompromised patients, fungal infections are in majority (64%). Fever (91.7% vs
66.7%, p=0.14) and abdominal pain (76% and 8%, p< 0.001) occurred as initial symptoms in
immunocompetent patients then immunocompromised hosts. Solitary abscess was found in all
immunocompetent children and 75% (9/12) of them received percutaneous drain. However, only 24%
of immunocompromised children had solitary liver abscesses, but presents as multiple microabscess
in immunocompromised children more than single once (6/25 24%), p< 0.001. The immunocompetent
children had higher mean leukocyte counts (19,385 vs 7,345/µL, p< 0.001) and shorter admission
days (26.2 vs 57.8 days, p=0.046) than immunocompromised patients.
Conclusion: Liver abscess in immunocompetent and immunocompromised children shows different
clinical and laboratory manifestations, pathogens, and treatment strategies. Our presentations can
provide practical information for clinicians in managing liver abscesses in children.
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Objectives and Study: We present the case of an 11 year old Caucasian male with rickets, renal
Fanconi syndrome, and hepatomegaly and hepatic fibrosis, found to have a hepatocyte nuclear factor
4 alpha (HNF4A) mutation, variant R63W (previously called R76W) on whole exome sequence
analysis. The HNF4A gene encodes a transcription factor responsible for regulation of gene
expression, primarily during development of the liver, kidneys, and intestines. It is found on the long
arm of chromosome 20, at 20q13.12. Mutations in the HNF4A gene are most commonly associated
with monogenic autosomal dominant non-insulin dependent diabetes mellitus type 1. Loss of function
mutations in HNF4A have been linked to congenital hyperinsulinism (CHI) and a form of maturity-onset
diabetes of the young (MODY1). Although phenotypes observed with HNF4A mutations have
previously been shown to be variable, a consistent feature in reports is CHI which interestingly our
patient did not have. Previous reports have identified some liver injury including hepatomegaly and
mild transaminitis. The R63W mutation in particular has been shown to have CHI associated with
additional features, including our patient's presentation of chronic kidney disease, hepatomegaly, and
rickets.
Due to his hepatomegaly, our patient underwent further liver evaluation including a liver biopsy.
Results of the liver biopsy showed a minimally active chronic hepatitis (Grade 1/4) with bridging
fibrosis (Stage 3/4). Portal architecture was intact with inflammation and a predominantly lymphocytic,
plasma cell, and eosinophilic infiltrate. Trichrome stain confirmed portal, periportal and rare septal
fibrosis. PAS with diastase and iron stain did not reveal PAS-positive inclusions or increased iron
stores. Electron microscopy was negative for signs of storage disease, which was consistent with prior
renal biopsy, and was negative for signs of mitochondriopathies.
His chronic kidney disease is significant for hypercalciuria, low-molecular-weight proteinuria,
nephrolithiasis, nephrocalcinosis, and progressive renal dysfunction. While no known mutation was
detected in gene testing for Dent disease, this diagnosis cannot be excluded as 25-40% of individuals
do not have a known mutation.
In what is thought to be unrelated to his HNF4A mutation, our patient was also noted to have a
peripheral eosinophilia and later diagnosed with eosinophilic esophagitis following a food bolus
impaction.
Conclusion: In conclusion, the R63W mutation in HNF4A may hereto represent a previously
unrecognized cause of Dent disease with hepatic fibrosis. While previous reports of renal Fanconi
syndrome have been identified with this mutation, they have not further classified the proteinuria that
was observed. Additionally, this mutation may cause more significant liver injury than has previously
been identified, with our patient being the first reported case of hepatic fibrosis associated with a
HNF4A mutation.

Contact e-mail address: melissa.jensen@sanfordhealth.org

Volume 72, Supplement 1, May 2021

934

HEPATOLOGY - General Hepatology
H-eP-034
Are the liver function tests enough for the follow up of cystic fibrosis patients on CFTR
modulator treatments?
Aikaterini Kanavaki1, Ino Kanavaki2, Pavlos Zoumpoulis3, Maria Moustaki4, Konstantinos Douros2,
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Complications of cystic fibrosis related liver disease (CFLD) represent a major cause of morbidity and
mortality in CF patients.There is an increasing interest in the application of non-invasive means, such
as shear wave elastography (SWE,) for the diagnosis and follow up of CFLD.
Novel therapeutic agents have offered a new perspective on the management of respiratory
complications of CF.Little is known about their effects on CFLD. Lumacaftor/Ivacaftor (LUM/IVA) is a
combination of agents approved for CF patients homozygous for F508del.
The present study aimed to evaluate the effects of LUM/IVA on the development of CFLD, using SWE.
The study included all F508del homozygous CF patients 6-11 years old, who were attended at the CF
Department of Agia Sofia Children's Hospital in Athens, from March 2018, to October 2018. SWE was
performed at baseline and 6 months after the commencement of treatment.
A 2D-SWE machine (Aixplorer, Supersonic Imagine SA, France) with a dedicated SC6-1 probe was
used. 4 to 6 measurements were obtained. Mean stiffness value was calculated. The ratio of the
interquartile range (IQR) of liver stiffness to the median was ≤0.3. Liver stiffness values were classified
as F0-F4. Measurements were performed by the same radiologist.
Comparisons of variables were performed with the Wilcoxon test.
31 patients (15 boys, 16 girls) with median (IQR) age 10.3 (8.1-10.9) years were included. 4 (12.91%)
patients were on ursodeoxycholic acid therapy due to asymptomatic elevation of aminotransferases;
values had returned to normal before the initiation of LUM/IVA.
Patients' clinical characteristics are shown in Table 1. Liver stiffness measurement (LSM) values
before and after treatment differed significantly (p< 0.001, table 1). 29 patients were at stage F0 and 2
at stage F1 of fibrosis, before the start of LUM/IVA treatment. 4 patients changed stage of fibrosis after
the initiation of of LUM/IVA. The values of serum aminotransferases remained normal in all 4 patients.
A recent study based on MRI measurement of liver fat reported that liver steatosis decreased after
LUM/IVA treatment. Elevations of liver function tests have been reported after the initiation LUM/IVA
and may lead to discontinuation of treatment.
The pathophysiology of the CFLD remains largely unknown. Clinically relevant increase in LMS was
present only in a few of our patients and this may imply an idiosyncratic reaction and not a direct
hepatotoxic action of the drug.
Our results showed that liver stiffness increased after 6 months of treatment with LUM/IVA without
significant changes in liver function tests. However, the limited sample size of this study and the
absence of a long term follow up, prevent firm conclusions being drawn. Further research is needed to
understand the role of CFTR modulators on CFLD. Till then a rational SWE should be included in the
follow up of the patients treated with novel drugs.
Before treatment

After treatment

p

LSM (kPa)

5.6 (5.3-6.3)

6.4 (6.0-7.6)

<0.001

ALT (U/L)

29 (23-43)

27 (21-29)

0.13

AST (U/L)

31 (26-34)

27 (23-31)

0.10

[Table 1: Patients' liver-related characteristics (medians with IQR) at baseline and after 6 months of
treatment with LUM/IVA combination. ]
LSM: liver stiffness measurement
ALT: alanine aminotransferase
AST: aspartate aminotransferase
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Clearance of viral RNA and DNA and antibody response following administration of live
attenuated measles and varicella vaccines in children with chronic liver disease
Sarah Kemme1, Adriana Weinberg2, Amy G. Feldman1
1Children's
2University

Hospital Colorado, Digestive Health Institute, Aurora, United States
of Colorado, Denver School of Medicine, Infectious Diseases, Aurora, United States

Objectives and Study: Guidelines recommend waiting four weeks between live vaccine
administration and transplantation; however, there is little data to support this waiting period and it
often results in delay in transplantation, passage on an optimal organ, or foregoing the opportunity to
vaccinate. The purpose of this project is to 1) define the time post-vaccination at which measles and
varicella viruses become undetectable in the blood of children with liver disease and 2) determine
whether children with chronic liver disease awaiting transplant mount a protective immune response to
live vaccines.
Methods: 6 children with chronic liver disease were enrolled and demographic and clinical information
were collected. Viral PCRs for measles and varicella were measured weekly for 4 weeks postvaccines. Antibodies (Ab) were measured pre-vaccine and again 4 weeks post-vaccines.
Results: 6 children (2 with biliary atresia, 2 with Alagille syndrome, 1 with PFIC and 1 with undefined
cirrhosis) received live vaccines between 6-13 months of age. All patients cleared measles and
varicella by 2 weeks post-vaccines. A majority of children mounted a protective antibody response
against measles and varicella. (Table 1)
Conclusion: In this pilot study, no children with chronic liver disease were viremic for measles or
varicella beyond two weeks post-vaccination and a majority mounted a protective antibody response.
This suggests the four week waiting interval between vaccines and transplant may be unnecessary.

Subject #
(Age at
Vaccination)

#1 (12 mo)

#2 (11 mo)

#3 (6 mo)

#4 (13 mo)

#5 (13 mo)

#6 (12 mo)

Measles PCR

Pos wk 1;
Neg wks 2-4

Neg wks 1-4

Neg wks 1-4

Neg wks 1-4

Pos wk 1;
Neg wks 2-4

Pos wk 1;
Neg wks 2-4

Pos wk 2;
Pos wk 1;
Varicella PCR Neg wks 1, 3,
Neg wks 2-4
&4

Neg wks 1-4

Neg wks 1-4

Neg wks 1-4

Neg wks 1-4

Measles Ab
PreVaccination

Not yet
available

Not protected Not protected Not protected Not protected

Not yet
available

Measles Ab
PostVaccination

Not yet
available

128 EU/mL

Not yet
available

VZV Ab PreVaccination

Not yet
available

Not protected Not protected Not protected Not protected

Not yet
available

2.49

Not yet
available

VZV Ab Post- Not yet
Vaccination
available

136 EU/mL

2.25

116 EU/mL

1.07*

73 EU/mL

1.67

[Measles and VZV PCR and Antibody Results]
* VZV antibody ≥ 1.1 index value indicates immunity, 0.9-1.1 index value is equivocal
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Association between ectopic pancreatic and hepatic fat and metabolic risk factors in children
with nonalcoholic fatty liver disease
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Objectives and Study: Few studies have reported an association between ectopic pancreatic and
hepatic fat and metabolic factors in children with nonalcoholic fatty liver disease (NAFLD). We
investigated this association and also the factors associated with pancreatic and hepatic fat deposition
in children with NAFLD.
Methods: This cross-sectional study investigated 65 children with NAFLD (49 boys, 13.0 ± 3.2 years,
mean body mass index z-score 2.5 ± 1.2), who underwent liver biopsy and magnetic resonance
imaging-based proton density fat fraction, as well as anthropometry, laboratory tests, body
composition analysis, and hepatic fat fraction (HFF) and pancreatic fat fraction (PFF) measurements.
Results: HFF and PFF were 4.2-49.9% (median 24.3) and 0.4-26.9% (median 3.8), respectively. HFF
was not significantly correlated with PFF. HFF was correlated with total body fat% (r = 0.329, P = .010)
and γ-glutamyl transpeptidase (GGT) (r = 0.260, P = .040), while PFF was correlated with the diastolic
blood pressure (r = 0.253, P = .045), GGT (r = 0.335, P = .007), and fasting plasma glucose (r = 0.417,
P = .001). Multiple linear regression analysis showed that HFF was significantly associated with sex,
age, body fat%, and GGT, whereas PFF was associated with hypertension and fasting plasma
glucose levels but not insulin resistance.
Conclusion: HFF was associated with sex, age, and body fat in children with NAFLD, while PFF was
associated with hypertension and increased fasting plasma glucose, which suggests that the
pathophysiology of ectopic fat accumulation varies across organs in children with NAFLD.
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Development of a clinical risk score for significant liver fibrosis in pediatric non-alcoholic fatty
liver disease
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Objectives and Study: Childhood obesity, with associated comorbidities such as insulin resistance
and non-alcoholic fatty liver disease (NAFLD), is a growing global health problem. NAFLD might
progress to steatohepatitis, fibrosis and ultimately liver cirrhosis. Nevertheless, accurate and simple
risk scores for the diagnosis of clinically significant liver fibrosis in pediatric NAFLD are currently
lacking.
Methods: Children and adolescents admitted for severe obesity at the Zeepreventorium between July
2019 and November 2020 were invited to participate in this study. Liver ultrasound and transient
elastography with controlled attenuation parameter (CAP) and liver stiffness measurement (LSM) were
performed to assess liver steatosis and fibrosis. Fibrosis was defined as an LSM ≥7kPa for F2, ≥9kPa
for F3, and ≥11kPa for F4 fibrosis; CAP values ≥240 dB/m were considered elevated. These data
were compared with clinical, anthropometric and biochemical patient characteristics. The pediatric
NAFLD fibrosis index (PNFI) was calculated using patient age, waist circumference and serum
triglycerides.
Results: 162 patients (54.3% male, median age 14.0 years, BMI 36.1, BMI Z-score 2.77) for whom all
data were available were included in this analysis. 72.2% of children and adolescents were diagnosed
with NAFLD on ultrasound, whereas 75.3% had CAP values ≥240 dB/m. Importantly, 33.3% of
patients had at least F2 fibrosis, including 11.1% with LSM ≥9kPa.
In univariate analysis, factors associated with ≥F2 fibrosis included anthropometrics (weight and BMI
Z-scores, waist and hip circumference), serum ALT and AST, HDL and the severity of steatosis as
measured on ultrasound and CAP. Fibrosis was more common in boys (P=0.002) and in patients with
hypertension (P< 0.001) and girls with polycystic ovary syndrome (P=0.001).
The PNFI predicted ≥F2 fibrosis with an area under the receiver operating characteristics curve
(AUROC) of 0.70. A new composite formula including gender, weight Z-score, AST, HDL and
hypertension had an AUROC of 0.81 for the diagnosis of fibrosis, while the replacement of AST by the
degree of steatosis on ultrasound improved the AUROC to 0.84.
Conclusion: NAFLD and associated fibrosis are highly prevalent in children and adolescents with
severe obesity. A risk score incorporating readily available clinical variables is able to diagnose
significant liver fibrosis, whereas the utility of the PNFI in this population is limited.
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Screening cholestatic liver disease in infancy by serum direct Bilirubin or the ratio of direct to
total Bilirubin
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1Saint

Paul’s Hospital, Pediatric, Taoyuan, Taiwan, Republic of China
Taiwan University Hospital, Medical Research, Taipei, Taiwan, Republic of China
3National Taiwan University Children Hospital, Pediatric, Taipei, Taiwan, Republic of China
2National

Objectives and Study: Cholestasis in infancy is pathologic and indicates hepatobiliary dysfunction,
but is infrequently recognized in the setting of prolonged neonatal jaundice. Early detection and timely
referral are important contributors to optimize the treatment, especially for infants with suspected
biliary atresia. In Taiwan, infants after 2 weeks of age with serum direct bilirubin≧1.0 mg/dL or the
ratio of direct to total Bilirubin (D/T ratio)≧0.2 is considered as having cholestasis and needed further
evaluation. The aim of our study is to elucidate the sensitivity and specificity of elevated serum direct
bilirubin or D/T ratio in screening cholestatic liver disease among infants before 60-day-old.
Methods: We retrospectively enrolled infants who had ever checked serum total and direct bilirubin
before 60-day-old from a tertiary medical center in Taiwan. Among these infants, the first time total
and direct bilirubin data were analyzed. We defined cholestasis as serum direct bilirubin≧1.0 mg/dLor
D/T ratio≧0.2. The ICD (International Statistical Classification of Diseases and Related Health
Problems) codes of these infants were obtained before 1-year-old. We identified the infants diagnosed
as cholestatic liver disease by the selected ICD-9 and ICD-10 (Table 1). To verify the accuracy of the
ICD coding, we reviewed the medical chart to confirm the final diagnosis. Those with a total bilirubin
less than 2.0 mg/dL, or lost of follow-up with abnormal direct bilirubin and D/T ratio were excluded
from this study.
Results: From 2009 January to 2016 December, a totally 3,613 infants were enrolled; and 537 infants
(14.9%) had either direct bilirubin≧1.0 mg/dL or D/T ratio≧0.2 were considered as having cholestasis.
Among these 537 infants, 241 were diagnosed to have cholestatic liver disease, including 37 as biliary
atresia. Other cholestatic liver disease we enrolled including neonatal hepatitis (n=56), Allagile
syndrome (n=4), progressive familial intrahepatic cholestasis (n=3), inborn errors of metabolism
(n=19), metabolic disease (n=4), chromosomal disorders (n=6), parenteral nutrition-associated liver
disease (n=68), choledochal cyst (n=10), inspissated bile syndrome (n=4), and other systemic disease
related cholestatic liver disease (n=60). Among those infants with cholestasis but without cholestatic
liver disease, 188 had transient cholestasis, 38 had complex congenital heart disease, 37 were
prematurity with multiple comorbidities, and 33 had other specific causes. The sensitivity and
specificity of screening cholestatic liver disease by our definition of cholestasis were 72.2% and 91.0%
respectively, with positive predictive value of 44.9% and negative predictive value of 97.0%. We also
analyzed another screening method by using direct bilirubin≧1.0 mg/dL only, and found the sensitivity
and specificity were 69.8% and 92.1% respectively, with positive predictive value 47.3% and negative
predictive value 96.8%.
Conclusion: Combining serum direct bilirubin≧1.0 mg/dL or D/T ratio≧0.2 is a good screening tool for
detecting cholestatic liver disease in infancy with high specificity and negative predictive value.
Comparing to test direct bilirubin only, combining direct bilirubin and D/T ratio has similar specificity
and negative predictive value.
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Objectives and Study: N-glycanase 1 (NGLY1) deficiency is a congenital disorder of deglycosylation
(CDDG). Since its first report in 2012 by Need et al., about 30 patients with confirmed molecular
diagnosis have been described. However, a particular liver phenotype was not delineated. The aim of
our study was to describe the features of 2 Polish patients with NGLY1-CDDG with emphasis on liver
involvement.
Methods: Retrospective analysis of patients' medical records concerning the clinical, biochemical,
histological and molecular data was performed.
Results: Patient 1 presented with global developmental delay, hypoalacrimia, hyperkinetic movement
disorder, inhibition of the head circumference growth, elevated serum transaminases (ALT>AST,
results 3-5 times upper limit of normal range)with normal INR, serum albumin and serum bilirubin, and
hypobetalipoproteinemia at 10 months of age. During 2 years of follow-up the same level of elevation
of serum transaminases was still observed.Patient 2 presented with global developmental delay,
hyperkinetic movement disorder, hypoalacrimia, and elevated serum transaminases in the infancy
(ALT>AST, results 3-5 times upper limit of normal range). Epilepsy was diagnosed at the age of 2
years. Liver biopsy done at the age of 3 years revealed moderate micro- as well as macro-vesicular
steatosis and minimal ductular fibrosis. At the last follow-up (7 years of age) serum transaminases
were normal with the presence of normal liver volumetry but hyperechoic liver parenchyma (indicative
of steatosis) on abdominal ultrasound.
Whole exome sequencing (WES) revealed the patients to be a compound heterozygous for two
variants in the NGLY1 gene: c.250G>T,p.E84X (novel) and c.1201A>T, p.R401X (known) in Patient 1,
c.1789+1G>A, p.? (novel) and c.1063T>C, p.C355R (novel) in Patient 2, respectively.
Conclusion: NGLY1-CDDG should be considered in patients with developmental disability associated
with a hyperkinetic movement disorder and alacrimia/hypoalacrima. An increase of serum
transaminases is in favour of this diagnosis. NGLY1 deficiency should be added to the list of disorders
presenting with liver steatosis and fibrosis.

Contact e-mail address: patryk.lipinski.92@gmail.com

Volume 72, Supplement 1, May 2021

941

HEPATOLOGY - General Hepatology
H-eP-040
Liver disease in congenital disorders of glycosylation: a histopathological study
Patryk Lipiński1, Joanna Cielecka-Kuszyk2, Piotr Socha3, Anna Tylki-Szymańska1
1The

Children’s Memorial Health Institute, Department of Pediatrics, Nutrition and Metabolic Diseases,
Warsaw, Poland
2The Children’s Memorial Health Institute, Department of Pathology, Warsaw, Poland
3The Children’s Memorial Health Institute, Department of Gastroenterology, Hepatology, Feeding
Difficulties and Pediatricspartment of Pathology, Warsaw, Poland
Objectives and Study: Congenital disorders of glycosylation (CDG) result from defects in the
synthesis of glycans and its attachment to proteins and lipids. Histologically, liver steatosis, fibrosis
and cirrhosis, have been reported in CDG. The aim of the study was to characterise the
histopathological liver changes in CDG patients diagnosed in our Institute, as articles concerning the
liver microscopic features in CDG are sparse.
Methods: Out of 32 CDG patients diagnosed and followed-up in our Institute, the liver biopsy was
performed in 4 of them, including 2 with MPI-CDG, 1 with SRD5A3-CDG, and 1 with PGM1-CDG, as a
part of diagnostic process. In one patient, diagnosed post mortem with PMM2-CDG, the
histopathological study comprised liver autopsy samples.
Results: In all (5) the patients the first signs and symptoms were observed in the neonatal period,
including muscle hypotonia, failure to thrive. Regarding liver involvement, all of them presented with
enlarged liver volume and elevated serum transaminases (ALT>AST, results 3-5 times upper limit of
normal range) while PMM2-CDG patient presented also with coagulopathy. The most common
histopathological liver finding was the presence of steatosis (4/5) of varying severity, the mixed macroand microvesicular type as well as the foamy degeneration of hepatocytes. In two patients, liver
steatosis was associated with fibrosis, stage 4 (cirrhosis) and 2 according to Batts and Ludwig
classification, respectively. In two patients, besides of steatosis, there were observed mild
inflammatory infiltrates composed of lymphoid cells in portal tracts. There was observed no correlation
between the patient's age and histopathological features.
Conclusion: The histopathological changes in the liver of CDG patients are miscellaneous, thus
based on the microscopic examination only, we can not identify (even suspect) the exact CDG. The
most common histopathologic finding in our cohort of CDG patients was the presence of liver steatosis
(of various severity) and foamy degeneration of hepatocytes.
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Objectives and Study: Molecular variants in the adenosine triphosphate-binding cassette subfamily B
member 4 (ABCB4) gene, which encodes the hepatocanalicular phosphatidylcholine floppase, can
lead to different clinical phenotypes including progressive familial intrahepatic cholestasis type 3
(PFIC-3), low phospholipid-associated cholelithiasis and intrahepatic cholestasis of pregnancy. Data
regarding the long-term follow-up of these patients is sparse in the literature. The aim of this study was
to present the phenotypic spectrum of Polish patient diagnosed with PFIC-3 with emphasis of longterm outcome.
Methods: Retrospective analysis of patient's medical records was performed. Clinical, laboratory,
histological and molecular data were collected.

Results: Age at first noted clinical signs and symptoms was 6 years. Those include hepatomegaly
with splenomegaly noted accidentally. Age at the time of referral to our center was 9 years. Presenting
features were hepatomegaly and splenomegaly. Laboratory analyses revealed the presence of
elevated serum transaminases (ALT 89 IU/L, AST 110 IU/L), elevated GGT activity (189 IU/L), normal
serum total bilirubin concentration, normal INR and thrombocytopenia.Liver biopsy was performed at
the age of 11 years. The presence of chronic hepatitis of mild activity (grade 2 according to Batts and
Ludwig classification) with inflammatory infiltrates composed of neutrophils and lymphocytes, and
bridging fibrosis (stage 3) was observed. A chronic liver disease of unknown etiology was established.
The follow-up was 12 years. There have been observed a progressive thrombocytopenia, cholestatic
jaundice, several focal liver lesions with slightly elevated AFP levels, since 16 years of age. The
second liver biopsy was performed at the age of 16 years revealing the presence of cirrhosis (stage 4)
and chronic hepatitis with moderate activity (grade 3). At the age of 18 years he was qualified for LTx,
presenting with massive splenomegaly, cholelithiasis, and cholestatic jaundice with a history of several
episodes of gastroesophageal variceal bleeding. Laboratory results were as following: leukocytes
3,000/ul, platelets 28,000/ul, AST 134 IU/L, ALT 61 IU/L, γ-GT 391 IU/L, bilirubin 5.4/3.8 mg/dl, INR
1.15, AFP 30 ng/ml. NGS analysis was performed at this time, revealing the patient to be a compound
heterozygote for two variants: c.2149T>A, p.C717 (known) and c.1745G>A, p.R582Q (known) in the
ABCB4 gene. The diagnosis of PFIC-3 was established.
He was transplanted at the age of 19 years; hepatocellular carcinoma (HCC) was diagnosed in the
explanted liver. At the last follow-up (21 years) he presented with normal liver function (Table 1) on
tacrolimus-based immunosuppressive treatment.
Conclusion: The diagnosis of PFIC3 was difficult giving the fact that PFIC-3 patient initially presented
with no jaundice. Next-generation sequencing was very useful in the final diagnosis of PFIC3.PFIC-3
patients are at increased risk of HCC development thus there is a need of careful and systematic longterm monitoring of these patients.
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Objectives and Study: Citrin deficiency can manifest in newborns or infants as neonatal intrahepatic
cholestasis caused by citrin deficiency (NICCD). However, the number of NICCD reports of European
origin is sparse in the literature.The aim of this study was to present the phenotypic spectrum of Polish
patient diagnosed with citrin deficiency.
Methods: Retrospective analysis of patient's medical records was performed. Clinical, laboratory, and
molecular data were collected.
Results: The patient was the third child of nonconsanguineous Polish parents born from an uneventful
pregnancy at 38 weeks of gestation with a birth mass of 2580 g. At the age of 5 weeks, he was
referred to the local hospital due to prolonged jaundice and poor weight gain (body mass 3020 g, < 3rd
centile) without hepato- or splenomegaly. Cholestasis (serum total bilirubin 12.2 mg/dl with direct
serum bilirubin 2.7 mg/dl, GGTP 135 IU/L) accompanied by slightly elevated serum transaminases
(AST 64 IU/L, ALT 26 IU/L), hypoalbuminemia (2.4 g/dl) and coagulopathy (INR 2.1) was diagnosed.
No history of acholic stools was observed. Serum ammonia was not tested at this consultation. Normal
results of MS/MS newborn screening were noted. UDCA treatment was introduced.
Due to persistence of cholestasis (serum total bilirubin 9.6 mg/dl with direct serum bilirubin 4.5 mg/dl,
GGTP 147 IU/L) noted at the age of 8 weeks, the child was transferred to our hospital. Notably, serum
ammonia was noted to be mildly elevated (180-220 ug/dl). Urinary gas chromatography-mass
spectrometry (GC/MS) analysis revealed large quantities of 4-hydroxyphenylacetic acid and 4hydroxyphenylpyruvate acid; succinylaceton was not detected. Increased results of serum very-longchain fatty acids (VLCFA), C24:0/C22:0 - 1.178, N< 0.96; C26:0/C22:0 - 0.03, N< 0.02, were also
noted. Protein N-hypoglycosylation in the form of increased a-, mono-, as well as di-sialotransferrin,
was also detected. Tandem mass spectrometry analysis (MS/MS) of serum amino acids revealed high
levels of citrulline (430 umol/l, reference range 1-55), threonine (475 umol/l, reference range 73-160),
tyrosine (283 umol/l, reference range 29- 86), lysine (407 umol/l, reference range 68-266), and
arginine (242 umol/l, reference range 6-187). Decision about molecular analysis (next-generation
sequencing study) was made.
During follow-up, at 6 months of age, the remission of cholestasis occurred. Normal serum ammonia
was noted at the age of 9 months.
In the molecular analysis, the patient was found to be homozygous for the novel splice site variant
c.1453-2A>T in the SLC25A13 gene. NICCD was diagnosed and thus a dietary treatment based on
lipid and protein-rich low-carbohydrate was introduced.
Conclusion: The paper presents a case of Polish NICCD patient presenting with cholestatic jaundice
with coagulopathy and hypoalbuminemia with normal results of MS/MS newborn screening but with
high blood citrulline level observed at 3 months of age. Unreported findings included protein Nhypoglycosylation and increased serum VLCFA probably secondary to liver impairment. The main
diagnostic pitfall was that results of all biochemical abnormalities, especially high serum citrulline level,
were missed due to ongoing molecular analysis.
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Abernethy Syndrome with hepatic nodules: a case series
Larissa Loureiro Mendes1, Aline Moreira Saraiva1, Rafaella Karen Sousa Monterlei1, Natália Queiroz
Uchôa1, Karina Lucio de Medeiros Bastos1, Lisa Suzuki1, Joao Pedro Guimarães Fernandes Costa1
1Instituto

da Criança e do adolescente - HCFMUSP, Hepatology, São Paulo, Brazil

Objectives and Study: The aim of this study is to describe a case series of 3 patients with Abernethy
Syndrome type IB, a rare condition in the general population which shows a strong correlation with
hepatic nodules at risk of malignization. It was first described by Abernethy in 1793 as a congenital
vascular anomaly characterised by the absence of the portal vein trunk which causes the blood to
drain directly to a systemic vein. This leads to liver perfusion via a partial portal venous supply and a
partial side-to-side shunt, forming an extrahepatic portosystemic shunt (CEPS). Its incidence varies
around 1:30.000 in the general population. Type IB is characterised by superior mesenteric and
splenic veins forming a common trunk before draining into the inferior vena cava. Frequent
manifestations of CEPS are hyperammonemia, congestive cardiac insufficiency and pulmonary
hypertension. Liver tumours, such as focal nodular hyperplasia (FNH), nodular regenerative
hyperplasia, liver adenoma, hepatoblastoma and hepatocellular carcinoma have all been reported.
Other associated manifestations includes proliferative glomerulonephritis, hyperinsulinism,
hyperthyroidism, hyperandrogenism, pancreatitis, cardiac malformations and ulcerative colitis.
Methods: The present study is a case series of 3 patients with Abernethy Syndrome type IB
presenting with liver nodules. The focus is to highlight clinical, biochemical and radiological findings
common to the 3 patients, but also to point particular findings of each one.
Results: The present clinical series describes 3 boys with Abernethy syndrome type IB, whom will be
referred as patients A (13 years old - yo), B (13 yo) and C (8 yo). Patients A and C nodules were betacatenin activated hepatocellular adenoma with characteristic liver biopsy and typical computed
tomography and contrast magnetic resonance (MRI). Patient C had to be submitted to partial
hepatectomy of II and III liver segments. Patient B presented with FNH in contrast MRI and is still
waiting for liver biopsy. None of them had CA 19.9 and alpha-fetoprotein tumoral markers positive. All
of them developed complications of CEPS, such as elevated transaminases and gamma glutamyl
transferase, hyperammonemia, still with no colesthasis. The 3 boys had neonatal hypoxia and evolved
with neuropsychomotor development delay, A and B are in the autism spectrum. The whole group is
obese, A and B have hypercholesterolemia and B has insulin resistance. Regarding cardiac
manifestations, patient B presented with severe pulmonary hypertension and cardiac insufficiency,
patient C has pulmonary artery trunk enlargement and cardiomegaly and patient A still needs to
undergo echocardiography. At last, each patient has their own specific characteristics: patient B has
abdominal situs ambuiguus related to heterotaxy syndrome with left isomerism, polysplenism, partial
pancreatic agenesis and hypothyroidism; patient C also has Weaver Syndrome, presenting with
camptodactyly, typical facial apparency and hypoacusia.
Conclusion: Early diagnosis of Abernethy syndrome is important to the appropriate management of
complications related to the CEPS. Furthermore, it is important to track liver tumour in these patients
and to diagnose it in an early stage for appropriate treatment and follow-up.
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[Extrahepatic portosystemic shunt in axial images of contrasted computed tomography in portal
phase.]
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Giant cell hepatitis associated with Evans Syndrome: Case report
Jéssica Freitas1, Carina Canal1, Bruna dos Santos Ibiapina Neres1, Lorena Oliveira Lima1, Karina
Lúcio de Medeiros Bastos2
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Institute of Hospital das Clinicas - FMUSP, Gastroenterology and Hepatology Pediatric,
São Paulo, Brazil
2Children's Institute of Hospital das Clinicas - FMUSP, Gastroenterology and Hepatology Pediatric,
São Bernardo do Campo, Brazil
Introduction: Giant cell hepatitis (GCH) and Evans Syndrome (ES) are rare entities in childhood and
their association suggests a common mechanism of immune dysregulation. It mainly affects babies,
with unknown pathogenesis and unfavourable prognosis. GCH is characterized by inflammation and
large multinucleated hepatocytes in the liver parenchyma. The transformation of giant hepatocyte cells
into giant cells can occur during the neonatal period and is considered a non-specific reaction of
immature hepatocytes to various assaults. Excluding the main viral causes and other immunological
etiologies, the association of hepatitis with hemolytic anaemia with positive COMBS in babies
suggests the diagnosis of GCH. A liver biopsy confirms the diagnosis. The treatment includes
immunosuppressive steroids for complete remission with normal transaminases and should continue
as long as possible to avoid relapses. We report here a case of a 4-year-old child with an initial
diagnosis of Evans Syndrome and late hepatic involvement whose evolution was favourable to early
treatment.
Case report: A 4-year-old patient, born through normal vaginal delivery and daughter of nonconsanguineous parents. Previously healthy, at 10 months of age, due to the appearance of frequent
ecchymosis, an etiological investigation was initiated. Evans Syndrome was then diagnosed
(thrombocytopenia and autoimmune hemolytic anaemia), initially using high doses of prednisolone and
later maintaining the dose of 1 mg/kg/day. At 2 years and 5 months, during one of his hospitalizations,
she presented a significant increase in liver enzymes, without improvement after the use of
immunoglobulin, being then opted for pulse therapy with methylprednisolone for 3 days, progressing
with progressive improvement of thrombocytopenia and transaminases, in addition to stabilization
anaemia. After excluding other autoimmune, infectious and medication causes, a liver biopsy was
performed, which showed acute lobular hepatitis and giant cell transformation of hepatocytes. Since
then, the patient has maintained a satisfactory response to immunosuppressive therapy with
Azathioprine and Prednisolone.
Conclusion: The association of giant cell hepatitis with Evans Syndrome is a rare and potentially fatal
condition, which should be investigated in cases of anaemia with direct positive coombs and alteration
of liver enzymes, as early diagnosis allows the initiation of the correct treatment reducing the chances
possible complications related to the disease.
Keywords: Giant cell hepatitis, thrombocytopenia, autoimmune hemolytic anaemia
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Clinical profile and outcome of Wilson Disease in Bangladeshi Children: A tertiary centre
experience
Salahuddin Mahmud1, Jahida Gulshan2, Syed Shafi Ahmed1
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2Dhaka University, Institute of Statistical Research and Training, Dhaka, Bangladesh
Objective & Study: To evaluate the clinical & biochemical profile of children with Wilson Disease
(WD) and to see the outcome after therapy at one year follow up.
Methods: A prospective study was done in the Department of Pediatric Gastroenterology, Hepatology
& Nutrition, Dhaka Shishu (Children) Hospital, Dhaka, Bangladesh from January 2014 to June 2019.
Sixty children of WD of both sexes between 3-18 years of age were diagnosed by clinical and
laboratory profile which includes two or more of the following criteria: low serum ceruloplasmin level,
increased urinary copper concentration before or after penicillamine challenge and/or the presence of
Kayser-Fleischer (KF) rings were enrolled consecutively. Every case was treated with oral
penicillamine and zinc. Clinical features and investigations including complete blood count with liver
function tests (bilirubin, ALT, AST, alkaline phosphatase, PT) and serum albumin were done. All the
children were followed up 4 weekly and 24 hours urinary copper was done every 12 weekly for a
minimum period of 1 year.
Results: Mean age was 8.42±2.6 years and male female ratio was 1.5:1. Ninety-five percent of patient
were Muslim and 5% Hindu. History of consanguinity, previous history of jaundice and family history of
same type of illness were present in 38.3%, 33.3% and 26.6% cases respectively. A total of 42 (70%)
cases of hepatic, 8 (13.3%) cases of neurological, 3 (5.0%) cases of mixed (hepatic with neurological),
2 (3.3%) cases of neuropsychiatric and 5 (8.3%) cases were manifested asymptomatically. Total 42
(70%) cases of hepatic WD presented between 3-10 years of age and most of the neurologic WD
manifested after10 years. Among hepatological presentation, 11 (22%) cases were acute hepatitis, 13
(26%) were each in acute liver failure & chronic liver disease, 8 (16%) were chronic liver disease with
portal hypertension and 5 (10%) were manifested as asymptomatically. Kayser-Fleischer ring was
found in 42.8% hepatic and 87.5% in neurological cases. Elevated serum transaminase was found in
83.3% cases, prolong prothrombin time in 26% cases and hypoalbuminemia in 42% cases. Most of
the cases had low serum ceruloplasmin along with basal urinary copper >100 µgm/day was found in
78.3% cases. A total of 34 (56.7%) cases were improved, 13 (21.7%) were expired, 09 (15%) were
unchanged and hepatic added neurological manifestations were 04 (6.7%). Most of the asymptomatic,
acute hepatitis and chronic liver disease without portal hypertension cases were improved where as
76.9% cases of acute liver failure were expired. On the other side, most of the cases of neurological &
neuropsychiatric were unchanged.
Conclusion: Majority of children were presented with hepatic manifestations. Most of them were
chronic liver disease with or without portal hypertension but acute liver failure and acute hepatitis was
not uncommon. Most of the asymptomatic, acute hepatitis and chronic liver disease without portal
hypertension cases were improved. Significant mortality was found in acute liver failure whereas
neurological presentations had persistent abnormalities. No major side effects of penicillamine was
observed in most of the cases. Early diagnosis & prompt treatment were crucial for better outcome.
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[Clinical Presentation and Outcome of Wilson Disease]
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Effectiveness and safety of Sofosbuvir in chronic hepatitis C virus infection of Bangladeshi
children
Salahuddin Mahmud1, Jahida Gulshan2, Syed Shafi Ahmed1
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2Dhaka University, Institute of Statistical Research and Training, Dhaka, Bangladesh
Objective & Study: Children with chronic hepatitis C virus (HCV) infection have limited treatment
options. Currently, treatment with oral direct-acting antivirals (DAA) is recommended for all HCV
infected pediatric patients, independent of disease severity. To determine the effectiveness & safety of
sofosbuvir and Ribavirin combination in Bangladeshi children with chronic HCV infection.
Methods: An experimental study was done in the Department of Pediatric Gastroenterology,
Hepatology & Nutrition, Dhaka Shishu (Children) Hospital, Dhaka from January 2016 to December
2018. HCV PCR positive thalassemic children (which were sent from Pediatric Hemato-oncology
Department), 6 to 18 years of age, were enrolled by consecutive non-probability sampling. Clinical
features and investigations including complete blood count with liver function tests (bilirubin, ALT, PT)
were done. Genotype was not done due to financial constraints. All patients were started on
Sofosbuvir (200 mg for 6-11 years and 400 mg for 12-18 years) and Ribavirin 10-15 mg/kg/day. All the
children were followed on 4 weekly basis clinically along with LFT. Total duration of therapy was 24
weeks. HCV PCR was done at the end of 1 month, 3 months and 6 months after treatment to see the
outcome.
Results: A total of 26 patients with mean age of 9.26±2.82 years, including 15 boys (57.69%) and 11
girls (42.31%) were included. Twenty five (96.15%) patients achieved sustained virological response
with the evidence of End-of-treatment PCR was negative. One patient (3.85%) was non-responder
even after 24 weeks of treatment. The treatment was well tolerated. Headache was observed in 7
(26.92%) patients, which improves spontaneously.
Conclusion: Sofosbuvir & Ribavirin combination is highly effective in Chronic HCV infection with no
major undesirable side effects.
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Clinical profile and factors affecting outcome of children diagnosed with hepatic tuberculosis
at the Philippine Children's Medical Center
Leona Paula Mallari1, Almida Reodica1, Randy Urtula1, Grace Uy1
1Philippine

Children's Medical Center, Section of Paediatric Gastroenterology, Hepatology and
Nutrition, Quezon City, Philippines
Objectives and Study: To determine the clinical profile and factors affecting outcome of children
diagnosed with Hepatic Tuberculosis, a retrospective descriptive study
Methods: Chart review on all patients from 0 to 18 years old diagnosed with hepatic tuberculosis at
the out-patient department or admitted at Philippine Children's Medical Center from June 1999 to June
2019

Results: Thirty seven cases were identified in two hundred thirteen charts reviewed. The mean age
was 11 years old with predominance of male patients. There was severe malnutrition in 36% of
patients. Clinical manifestations commonly seen were jaundice, abdominal distention, abdominal pain
and variceal bleeding. Hepatic tuberculosis with concomitant pulmonary tuberculosis was present in
54% of patients. Derangement in prothrombin time, hypoalbuminemia and elevated direct bilirubin
were seen. Imaging findings were hepatomegaly, calcifications, nodules, parenchymal disease, or
mass. Treatment with anti-TB drugs were started on all patients. Five patients developed portal
hypertension as a complication.
Conclusion: Hepatic tuberculosis in the paediatric age group is rare and clinical as well as laboratory
findings identified here describe the clinical course. Emphasis on awareness and treatment should be
done as the complications from liver involvement raise morbidity.

[Clinical/Demographic Profile]
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Fat-soluble vitamin monitoring and supplementation in infants with cholestatic jaundice: a
retrospective review
Sara Mancell1, Maeisha Islam1, Anil Dhawan2, Kevin Whelan3
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Objectives and Study: Infants with cholestatic jaundice have a defect in bile excretion and the result
is malabsorption of fat and fat-soluble vitamins. In order to prevent deficiency and the associated
consequences, supplementation of fat-soluble vitamins is given until cholestasis resolves. The aim of
this study was to review monitoring, supplementation and deficiency of fat-soluble vitamins in infants
with cholestatic jaundice.
Methods: In this retrospective, observational cohort study, the electronic medical records of all infants
with a new diagnosis of cholestasis treated at King's College Hospital NHS Foundation Trust (between
2017- 2019) were reviewed. Data collection included demographic information and the following
measures recorded at initial presentation and after three and six months: total and conjugated
bilirubin; serum fat soluble vitamin levels (A, D, E); international normalised ratio (INR) (used as a
surrogate marker of vitamin K deficiency); and evidence of supplementation (A, D, E, K). Chi squared
tests were used to test associations with checking vitamin levels, presence of deficiency and
supplementation with a range of factors while Mann Whitney U was used to compare medians for nonparametric data. Statistical significance was set at p< 0.05.
Results: The study included 136 infants (87m) with a median (IQR) age of 6.4 weeks (4.3-9.6) at
presentation. Forty (29.4%) infants were diagnosed with biliary atresia. As shown in Table 1, at initial
assessment vitamin levels were checked in 55 (40.4%) for vitamin A and E and 71 (52.2%) for vitamin
D while INR was checked in almost all infants (134, 98.5%). A similar trend was seen at follow-up.
Where vitamins were checked, the most common deficiencies at initial presentation were for vitamin E
(70.9%) and D (60.6%) while vitamin A (29.1%) deficiency and a raised INR (13.4%) were less
common. Deficiency of all vitamins declined at three months (13-33%) and was lower still at six
months (10-21%). Supplementation of vitamins was high at initial presentation for vitamins A (87.5%),
K (80.1%) and E (73.5%) and supplementation continued in the majority of infants at follow up. In
contrast, only 31.6% (n=43) of infants were supplemented with vitamin D at initial assessment and this
fell at six months to 25% (n=17). At six months, 32 (47%) had cleared their jaundice for at least three
months but supplementation continued for vitamin A (n=26, 81.3%), vitamin D (n=9, 28.1%), vitamin E
(n=17, 53.1%) and vitamin K (n=22, 68.8%). Infants with biliary atresia were more likely than other
diagnoses at three months to have their vitamin levels checked (A, D, E, K: p< 0.05) and
supplemented (A, E, K: p< 0.05) and they were more likely to continue on supplementation after
jaundice had resolved (A, E, K: p< 0.05).
Conclusion: Although supplementation of vitamins was fairly high in our cohort (apart from vitamin D)
fat soluble vitamin levels were not monitored consistently in all patients and many patients remained
on fat soluble vitamins despite jaundice having resolved. Given the high rates of deficiency and the
serious consequences to infants if deficiency is not treated, this study underscores the importance of
consistent supplementation and monitoring in children with cholestasis.
Initial assessment (n=136)

Three months (n=99)

Deficien Supplemen Checke
t
t
d

Six months (n=68)

Vitami
n

Checke
d

A

55/136 16/55
119/136
(40.4%) (29.1%) (87.5%)

33/99
6/33
83/99
(33.3%) (18.2%) (83.8%)

29/68
3/29
51/68
(42.6%) (10.3%) (75%)

D

71/136 43/71
43/136
(52.2%) (60.6%) (31.6%)

51/99
7/51
33/99
(51.5%) (13.5%) (33.3%)

32/68
4/32
17/68
(47.1%) (12.5%) (25%)
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E

55/136 39/55
100/136
(40.4%) (70.9%) (73.5%)

33/99
11/33
65/99
(33.3%) (33.3%) (65.6%)

30/68
4/30
34/68
(44.1%) (13.3%) (51.4%)

K

134/136 18/134 109/136
(98.5%) (13.4%) (80.1%)

77/99
16/77
66/99
(77.8%) (20.8%) (66.7%)

47/68
10/47
39/68
(69.1%) (21.2%) (58.8%)

[Table 1: Checking, deficiency and supplementation at each time point]
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Intestinal Failure Associated Liver Disease in patients underwent autologous gastro intestinal
reconstruction for short bowel syndrome
Greta Mastrangelo1,2, Riccardo Coletta3,4, Elisa Bartolini1, Kejd Bici3, Antonino Morabito3,4, Giuseppe
Indolfi1,2
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2University

Objectives and Study: Intestinal Failure Associated Liver Disease (IFALD) can be defined as
hepatobiliary dysfunction as a consequence of medical and surgical management strategies for
intestinal failure (IF), which can variably progress to end-stage liver disease, stabilized or reversed
with the promotion of intestinal adaptation. This wording stresses the multifactorial pathogenesis of
IFALD, in which liver injury is the result of several conditions, both patient-related and parental
nutrition (PN)-related. Although earlier studies reported a prevalence of around 40-60%, more recent
data indicate a lower rate (20%). This study aimed to identify clinical data, laboratory parameters,
treatment, and liver histological findings, in short bowel syndrome (SBS) patients who undergone
intestinal lengthening surgery treated with PN for more than 43 days.
Methods: Data were collected retrospectively from a chart review of children undergone intestinal
lengthening surgery between January 2019 and July 2020 admitted to Meyer Children Hospital in
Florence, Italy. Data collected included: gestational age, birth weight, IF etiology, duration of PN,
bacterial overgrowth prophylaxis, number of sepsis, small bowel remnant, presence of ileocaecal
valve, stomas maintenance period, transaminase, GGT, bilirubin, liver biopsy results.
Results: Twelve patients were included (M: F= 6:6). The median age of surgery was 33 months (Q1
7-Q3 100.7). Five patients were less than 1 year of age. Ten patients were preterm, two of them
extremely preterm (< 28 weeks),and 16% of them extremely low body weight (< 1000g). IF more
common etiology was NEC (50.0%).84% of patients started NP at birth for a median duration of time
as 26 months. All had SMOF lipid formula and cycling PN. Nine patients were treated with bacterial
overgrowth prophylaxis. Seven patients had at least one sepsis. The median remnant small bowel
length was 35 cm while in 5 patients the ileocecal valve was preserved. The median time of stomas
maintenance was 5 months. The median AST level was 56 UI/L (Q1 38-Q3 91), the median ALT level
was 78 UI/L (Q1 64-Q3 91), the median GGT level was 90 (Q1 69.5-Q3 141.0). The total bilirubin
median level was 0.4 mg/dl (Q1 0.3-Q3 1.3),with direct bilirubin 0.2 mg/dl (Q1 0.1-Q3 0.7). Ten liver
biopsies were available at the time of analysis and 8/10 (80.0%) showed marked fibrosis and ductular
proliferation. One patient presented with biliary duct hypoplasia, without fibrosis. The only patient with
an unremarkable liver biopsy was an 18-year-old girl who undergone intestinal lengthening surgery for
SBS due to ulcerative colitis.
Conclusion: Our study confirmed the already known IFALD risk factors as prematurity, early or
recurrent sepsis, paucity of oral and enteral nutrition, prolonged maintenance of stomas, long PN
infusion period. While, our subgroup of patients who undergone intestinal lengthening procedure
seems to have a higher percentage of IFALD than other patients treated with PN reported by Abi
Nader et al. (80.0%vs20%). This finding may be due to the more severe condition of these patients,
the vast majority of NEC as a cause of SBS, their easier tendency to sepsis, and extreme prematurity.
Indeed, the only patient who didn't have liver impairment had a term birth and developed later the
SBS, because of ulcerative colitis.
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Neonatal cholestasis secondary to a defect in bile acid synthesis: Case report of association
with a variant in the AKR1D1 gene
Dandara Carvalho Casado de Lima1, Ana Carolina Dias Ferreira Calháu1, Caio Robledo Quaio2,
Karina Medeiros Bastos1
1University
2University

of São Paulo (USP), Paediatric Gastroenterology and Hepatology, São Paulo, Brazil
of São Paulo (USP), Genetics, São Paulo, Brazil

Objectives and Study: To describe a case of defect in bile acid synthesis associated with a variant of
uncertain significance in homozygosity in the AKR1D1 gene.
Methods: Retrospect review of medical charts.
Results: Male proband, at 37 days of age, had been referred to hepatology center due to a cholestatic
jaundice, raised transaminases and fecal acolia from the 15th day of life. He was his mother´s third
child and his father´s first child, a non-consanguineous and healthy couple. His half-sister, result of an
inbreeding relationship with a former partner of his mother, had died at six months of age from liver
failure, without diagnostic clarification before the event. The proband born at term, had no perinatal
complications and was on complementary breastfeeding. His neonatal screening, which included
amino acid dosage and acylcarnitines profile, was normal. Neuropsychomotor development was
adequated. His investigation in our service showed raised aspartate aminotransferase, increased
alanine aminotransferase, normal gamma glutamyl transpeptidase, conjugated hyperbilirubinaemia
and decrease of bile acid levels. The urinary bile acids analysis identified a predominance of
dihydroxycholenoic acids, which suggest deficiency of the enzyme delta4 -3-oxosteroid 5 betareductase. The exome sequencing study identified homozygous mutation in the AKR1D1 gene
(c.242A>T: [p.Asp81Val]). By this time, we has acess to the haf-sister´s files, she had the same
variant of uncertain significance. After this diagnostic, treatment with cholic acid was started, which
needed dose adjustments after a complication with colitis, although the infant was receiving the
standard recommended dosage. After six months of treatment, there was a good clinical evolution and
normalization of serum tests.
Conclusion: Defects in bile acid synthesis are diseases of a genetic character, progressing to severe
liver disease and which have a good response to prolonged clinical treatment with successful oral
cholic acid.
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Hepatic involvement and HCV status among Egyptian children with Gaucher disease
Ahmed Megahed1, Mona Abd El latief Alsayed1, Shreen El Zainy1, Khaled Zalata2, Suzy Abd El
Mabood3
1Mansoura University Children’s Hospital, Mansoura University, Pediatrics; Gastroenterology,
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Objectives and study: The currently available HCV direct acting antivirals (DAAs) have better
tolerablity and efficacy than the old interferon based regimens, but no available reports on its use in
Gaucher disease (GD). This study was carried out to review the hepatic involvement in our cohort of
Gaucher cases; further more to evaluate HCV status and response to treatment with DAAs in
diagnosed patients.
Methods: Thirty sex patient, 25(69.4%) males, with age median and IQR 10.04 (6.79-13.45) years
with GD confirmed by low B glucocerebrosidase activity were included. Patient Medical records were
reviewed for the relevant clinicoepidemiologic data, previous liver evaluations and hepatitis viruses
screening. Furthermore all patients were re-screened for viral hepatitis, HCV Ab positive cases were
evaluated for HCV-RNA by PCR. A clinical trial was registered (NCT03721627) for treatment of
diagnosed cases with Ledipasvir/Sofosbuvir fixed dose (90 mg ledipasvir, 400 mg sofosbuvir) once
daily for 12 weeks for those 12-18 years.
Results: Gaucher disease type III was reported in 19(52.8%) patients, the remaining 17(47.2%)
patients were type I GD. The most frequently reported genotype was C.(1448T-C) ;( 1448T-C) in 19
(52.8%) patients. The medians and IQRs in years for Age at presentation; Age at diagnosis; Duration
of illness; Age at start o f Enzyme replacement therapy (ERT); Duration of ERT were 0.79(0.5-1.19);
1.25(0.73-2.0); 8.5(7.88-11.5); 2.3(1.15-3.58); 5.75(2.0-9.25) respectively.
Hepatomegaly was reported in 34(94.4%) cases at presentation drooped to 6(16.7%) after 2 years of
ERT. All of the included patients had normal serum albumin, bilirubin and prothrombin time, and
insignificant elevation of transaminases in 5 (13.8%) cases at presentation. Liver biopsies were
included in initial workup of 28 cases, hepatic involvement with Gaucher cells were noticed in 27
cases; advanced fibrosis was seen in only 1(3.6%) case; 7(25%) cases had some fibrosis; 7(25%)
cases had minimal fibrosis while the remaining 13 (43.4%) cases had no fibrosis. One case had acute
HAV hepatitis at age of 1.8 years that resolved in 4 weeks duration, another case had chronic HCV
hepatitis diagnosed at 7 years age (4 years after ERT initiation), treated with Pegylated interferon/
Ribavirin for 12 months that was tolerated, achieved sustained virologic response (SVR) and remained
HCV-RNA negative throughout 8 years followup.
Hepatitis viruses serology recheck revealed 2 more positive cases, a 17 years old male and 15 years
old Female, confirmed by HCV-RNA PCR, viral genotyping confirmed HCV genotype 4. Both were
Type I GD, C.(1226A-G);(1226A-G) genotype, with no manifestations of hepatic decompensation,
normal liver functions and ultrasonographic features. Ledipasvir/Sofosbuvir fixed dose treatment for 12
weeks was well tolerated without any significant drug adverse effect, complete viral eradication and
SVR was achieved in both cases.
Conclusion: Hepatitis viruses screening should be encouraged as a routine assessment for GD
children, particularly those on regular ERT, especially among high prevalence rate communities.HCV
manifestations might be subtle in those cases; Ledipasvir/Sofosbuvir fixed dose is a safe,effective and
well tolerated treatment in such patients.
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Differences in clinical presentation, aetiologies and outcomes of Acute Liver Failure among
infants and children: our experience of 10 years
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Italiano de Buenos Aires, Paediatric Gastroenterology, Hepatology and Liver Transplant
Unit, Ciudad Autónoma de Buenos Aires, Argentina
Introduction: Paediatric Acute Liver Failure (ALF) is characterized by severe acute liver dysfunction
resulting in coagulopathy in children without previous liver disease, with or without liver
encephalopathy. It is a rare condition with a high mortality rate. It is well known that its aetiology varies
according to age group and geographical region, however there are few recent publications from Latin
American.
Objectives: To describe the differences in clinical presentation, aetiologies and outcomes based on
the age of children with ALF at a liver transplant center in Argentina.

Methods: Observational, descriptive, retrospective cohort study, during a ten year period (January
2007 - December 2016). All paediatric patients diagnosed with ALF according to LASPGHAN criteria
were included, and separated into two groups: infants and children up to 17 years. The following
variables were evaluated: clinical presentation, aetiologies and outcomes (resolution with supportive or
specific treatment, liver transplant or death).
Results: 37 patients (24 females, 65%) were included: 7 infants and 30 children. Median age at
diagnosis was 3.1 years (range 0.2-17.6).
Infants: 3 (43%) presented jaundice and 5 (71%) hepatic encephalopathy. The most common cause
was metabolic, in 4 patients (58%): 1 had Tyrosinemia type 1, 1 Ornithine Transcarbamylase (OTC)
deficiency, 1 Beta-oxidation Cycle disorder and 1 Organic Aciduria. The first 2 resolved with supportive
measures and the last 2 died. There was 1 (14%) toxic ALF secondary to anti-tuberculosis drugs due
to BCGitis, which resolved when drugs were discontinued, 1 (14%) secondary to hepatitis B virus
infection, in a child of an undetected carrier mother, and 1 (14%) of undetermined cause, both of them
died.
Children: Jaundice was more frequent and observed in 23 patients (77%), while 19 (63%) had hepatic
encephalopathy. The most frequent cause was autoimmune hepatitis, in 15 patients (50%); 9 resolved
with corticoid treatment, 5 required liver transplantation and 1 died awaiting for transplantation. The
second most frequent cause was metabolic seen in 6 patients (20%); 3 Wilson´s disease, 2 of which
resolved with specific treatment and 1 required liver transplant, 1 OTC deficiency that resolved with
supportive measures, 1 Tyrosinemia type 1 and 1 Congenital Lipodystrophy, the last 2 required
transplant. 2 patients (7%) were toxic ALF, 1 by ingestion of Amanita Phalloides, which resolved with
supportive measures, and 1 by cyanobacterial intoxication, which required transplantation. 1 (3%)
infectious cause, a child with a history of infectious mononucleosis who presented a
lymphoproliferative syndrome due to Epstein Barr Virus, who died. 6 (20%) remain undetermined, 2 of
whom resolved with supportive measures, 3 required transplantation and 1 died.
A total of 21 (57%) patients were transplanted or died during follow-up. The infant mortality rate was
58%, while that of the children was 14%.
Conclusions: The most frequent aetiology of ALF in our paediatric population under 1 year of age
was metabolic while in older patients was autoimmune hepatitis. A panel of complementary studies
according to age could help to reduce the number of undetermined ALF and in some cases be able to
establish a specific treatment that improves the outcome of the patient.
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Heterozygous mutations of ATP8B1, ABCB11 and ABCB4 cause mild forms of progressive
familial intrahepatic cholestasis in a paediatric cohort
Beatriz Mínguez Rodríguez1, Cristina Molera Busoms1, Ruth García Romero2, Gemma Colomé
Rivero3, Sara Feo Ortega1, María Belén Coronel Arismendi1, Laura Natalia Guevara Caviedes1, Javier
Martín de Carpi1
1Hospital

Sant Joan de Deu, Paediatric Gastroenterology, Hepatology and Nutrition, Barcelona, Spain
Servet University Hospital, Paediatric Gastroenterology and Nutrition, Zaragoza, Spain
3HM Nens Hospital, Paediatric Gastorenterology, Barcelona, Spain
2Miguel

Objectives and Study: Heterozygous defects in genes implicated in Progressive Familial Intrahepatic
Cholestasis (PFIC) have been described to cause mild forms, usually not progressive, of the disease
with great phenotypic variability. The aim of this study is to describe clinical, laboratory and imaging
characteristics as well as treatment and outcome of a cohort of paediatric patients with heterozygous
mutations in ATP8B1, ABCB11 or ABCB4.
Methods: Retrospective descriptive study of 7 paediatric patients with at least one episode of no filed
cholestasis in whose diagnosis a heterozygosis defect in ATPB8B1, ABCB11 or ABCB4 was found
from September 2017 to December 2018. Clinical, diagnostic and outcome data were collected:
familial history, onset symptomatology, laboratory and image findings (ultrasound, magnetic
resonance, cholangiopancreatography), histology, MDR3 and BSEP immunohistochemistry, gene
analysis, treatment and relapses. Parental informed consent for genetic study was obtained from
every patient.
Results: Seven patients (5 males) had a heterozygous mutation in ATPB8, ABCB4 and/or ABCB11: 4
patients in ABCB4 (in 3 a second mutation was not found), 1 in ABCB11, 1 in ABCB4 and ABCB11
and 1 in ATP8B1. The median onset age was 5.5 years (1 month-15 years) with a median time of
evolution of 6 years (1-11 years). The initial presentation was pruritus or irritability in 4 patients, casual
evidence of asymptomatic constant elevated transaminases in 2 (one after cholecystectomy) and
persistent cholestasis after varicella infection in the remaining patient. None presented neonatal
jaundice. Two patients had familiar history of gallbladder stones and mild hepatitis. Laboratory findings
at onset were: total bilirubin 2.72 mg/dl (0.7-11.6 mg/dl), direct bilirubin 1.5 mg/dl (0.2-6.5 mg/dl), with
cholestasis values in 2 patients. All of them had elevated transaminases with median levels of
aspartate aminotransferase (AST) 156 UI/L (48-469 UI/L) and alanine aminotransferase (ALT) 272
UI/L (49-923 UI/L). Three had high gamma glutamyl transferase (GGT): 280 UI/L (11-1260 UI/L). In 6
plasma bile acids were elevated, median 91 umol/L (24-306 umol/L). None showed liver synthesis
defects. Ultrasound showed gallbladder stones in one patient. Magnetic resonance was performed in
3 patients (2 with distended gallbladder). In 6 patients liver biopsy was performed , with inflammatory
infiltrates in 4 and mild fibrosis in 3; all of them showed normal ducts without cholestasis. The MDR3
and BSEP immunohistochemistry was normal in all biopsies. All of them were treated with
ursodeoxycholic acid to treat cholestasis and pruritus, adding cholestyramine in 2 patients. Three
patients had limited relapses of pruritus and cholestasis due to viral infections, anaesthesia or
vaccination.
Conclusions: Heterozygous mutations in gens coding proteins of the hepatocellular transport system
can cause cholestasis diseases with great phenotypic variability, which can make its diagnosis difficult.
Due to its low frequency they are probably underdiagnosed. Mild symptoms (mainly pruritus), limited
relapses after a trigger and good response to choleretic drugs, were the main findings in our paediatric
cohort.

Contact e-mail address: beatriz.minguez.rodriguez@gmail.com

Volume 72, Supplement 1, May 2021

959

HEPATOLOGY - General Hepatology
H-eP-054
Pediatric acute liver failure: are we leaving hepatitis A behind?
Fernanda Monge-Urrea1, Jorge Monge2, Lucía Casas-Guzik1, Flora E. Zárate-Mondragón1, Karen R.
Ignorosa-Arellano1, Ericka Montijo-Barrios1, Erick Toro-Monjaraz1, Jose F. Cadena-Leon1, Alejandro
Loredo-Mayer1, Roberto Cervantes-Bustamante1, Jaime A. Ramírez-Mayans1
1Instituto

Nacional de Pediatría, Pediatric Gastroenterology and Nutrition, Mexico, Mexico
Cornell Medicine Myeloma Center, Division of Hematology & Medical Oncology, New York City,
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2Weill

Objectives and Study: Pediatric acute liver failure (PALF) is a rare, potentially fatal, multisystemic
disease and its definition has varied throughout the years. The PALF Study group uses the following
criteria to define acute liver failure (ALF): 1) a hepatic-based coagulopathy (prothrombin (PT) > 15
seconds or INR > 1.5 in the presence of hepatic encephalopathy (HE) or a PT > 20 or INR > 2
regardless of the presence of HE, that is not corrected by vitamin K), biochemical evidence of liver
injury and no known evidence of chronic liver disease.
PALF´s etiology varies wildly with age and geographical localization. Developed countries have a
higher incidence of drug-induced liver failure, while in developing countries there is a predomination of
infectious etiologies.
The aim of this study is to analyze the trends in diagnosis and etiology throughout the last decade.
Our hypothesis is that Mexico is undergoing an epidemiological transition, leaving infectious etiologies
behind in favor of autoimmune and undetermined etiologies.
Methods: A retrospective review of the medical records of patients with the diagnosis of PALF at the
National Institute of Pediatrics in Mexico City was performed. This review included all the pediatric
patients (0-18 years) diagnosed with PALF according to the criteria of the PALF study group from
January 01, 2010 to December 06, 2020. Patients with an incomplete clinical chart were excluded
from this study. Categorical variables were compared using the Fisher´s exact test, and the Wilcoxon
rank sum test was used for continuous variables. PALF hospitalization rates were calculated by
dividing the number of hospitalizations due to PALF by the total number of hospitalizations per year.
Results: We identified 43 patients hospitalized for a diagnosis of PALF with a median age in months
of 24, 60% were male. The most common presentation was acute PALF in 58%, followed by
hyperacute (37%) and subacute (5%). The most common etiology was idiopathic/undetermined in
40%, followed by autoimmune in 26% and infectious diseases in 23%. (Table 1). Within the infectious
diseases the most common was hepatitis A virus, however, only 3 cases were found in the 2010-2020
period. Interestingly, no cases of drug-induced PALF or secondary to toxics were found in our study.

Cause, n (%)

n= 43, n (%)

Unknown/Idiopathic

16 (40)

Autoimmune

11 (26)

Infectious

10 (23)

HLH

4 (9)

Hemochromatosis

2 (5)

Tirosinemia

1 (2)

Other

3 (9)

Total sum is more than 100% given that some patients had more than one cause. Infections
included HAV (3), EBV (2), CMV(2), HSV (1), HV6 (1), E. Coli (1).

[Table 1. Pediatric acute liver failure etiology 2010-2020]

Conclusion: The incidence of PALF has been slowly increasing over the last 10 years. Most

Volume 72, Supplement 1, May 2021

960

importantly, there has been an important rise in the idiopathic/undetermined cases of PALF and a
marked decrease in the incidence of hepatitis A compared to previous studies. The rise in the
undetermined cases of PALF could speak to a lack of testing for different etiologies, including the fact
that we do not routinely screen for drug toxicity. We should look to extend our testing in patients with
PALF, in order to rule out other common etiologies.
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Two children treated with Sofosbuvir/Daclastavir for chronic Hepatitis C Virus genotype 1a
infection in Argentina
Silvia Filomena Morise1, Maria Belen Pallitto1, Ana Milena Garcia Garcia1, Gisela Gruber1, Josefina
Sala2
1Hospítal

Nacional Alejandro Posadas, Gastroenterology, Hepatology and Nutrition, El Palomar,
Argentina
2Hospítal Nacional Alejandro Posadas, Pathology, El Palomar, Argentina
Objectives and Study: The advent of oral direct-acting antivirals (DAAs) for the treatment of chronic
Hepatitis C Virus (HCV) infection has significantly changed the HCV-treatment scenario.The DAAs
have increased the sustained virological response (SVR) rates in HCV-infected adult and children, and
are highly effective. Clinical trials in younger children showed a good safety and efficacy of SOF/DCV
with an SVR rate of 98%
Herein, we report two cases of pediatric patients who received DAAs treatment off label with
Sofosbuvir/Daclastavir, in Hospital Nacional Alejandro Posadas, in Argentina. In our country the
estimated prevalence is from 1.5% to 2%-2.5% in adults, with a lower incidence transmission in young
adults. It is estimated that more than half of infected individuals are not aware of their infection.
Methods: The patients were infected with genotype 1a HCV, case 1 by vertical transmission and the
other is still unknown. Both were naïve to any prior HCV treatment. Both children received DAAs
doses that were similar to the dosages for adults.They started SOF/DCV 400mg/600mg for 12 weeks.
Ultrasonography and laboratory tests were used to evaluate if they have chronic hepatitis. Transient
elastography , APRI index and liver biopsy were used to determine whether they have liver cirrhosis.
Results: The baseline characteristics are shown in Table 1
Case 1 has been in follow-up at our service from 2014, when she was diagnosed to be infected by
HCV due to vertical transmission at the age of seven years. Both parents were dead (HIV + HCV coinfection).
Case 2 was referred to our hospital at the age of 4 because she presented with hepatomegaly,
jaundice and high levels of aminotransferases. She was studied for infective, toxic, autoimmune,
metabolic and vascular causes. All serologies were negative including HCV total antibodies. ANA and
ASMA were positive, therefore with the diagnosis of Autoimmune Hepatitis, she began treatment with
methylprednisone and azathioprine at standard dosis. Three weeks after the beginning of the
treatment she was admitted in our hospital with persistent fever of unknown origin, pancitopenia and
alopecia areata. She was retested for all serologies, and HCV total antibodies were positive. She
discontinued azathioprine and methylprednisone.
Both patients underwent treatment with SOF/DCL for 12 weeks when they were 12 years old, without
reporting any side effects. SVR was demonstrated after 12 weeks from the end of treatment. Both are
currently asymptomatic with normal laboratory tests. Case 1 continues with annual clinical control;
Case 2, as it has moderate fibrosis, should perform clinical, biochemical and ultrasound for portal
hypertension screening and early detection of hepatocarcinoma.
Conclusion: Pangenotypic regimens are now approved by FDA, EMA and ANMAT in Argentina. In
2018, in our country the only scheme provided by the National Health Minister was
Sofosbuvir/Daclastavir off label.
Autoantibodies have been reported to be prevalent in patients with chronic HCV infection, but data on
the natural history of these patients are limited.
These case reports underline the importance of treating children affected by HCV, which is now
feasible. Pediatric patients with chronic HCV genotype 1a infection would benefit from antiviral
treatment with SOF and DCV.
Case 1

Case 2

Body weight

35

35,5

HCV RNA (UI/ml)

698000

454000
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Platelet count (mm3)

280000

240000

Hemoglobin (g/dL)

13.4

13.2

Prothrombin activity (%)

90

85

Aspartate aminotransferase (UI/L) 38

54

Alanine aminotransferase (UI/L)

35

94

Fibroscan (Kpa)

no

8.2-9

Liver Biopsy

Metavir F0

Metavir F3

[Baseline characterisitics of both patients]
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Atypical presentations of hepatitis A infection in children admitted at a tertiary care hospital in
Bangladesh
Sayma Rahman Munmun1, Archana Shrestha Yadav1, Bazlul Karim1, Md. Rukunuzzaman1,
Wahiduzzaman Mazumder1, Md. Benzamin1, Suborna Rani Das1
1BSMMU,

Paediatric Gastroenterology, Dhaka, Bangladesh

Objectives and Study: Hepatitis A is the most common cause of acute viral hepatitis with a simple
typical self limiting coarse. But it is not always simple. Presence of atypical presentations like
prolonged cholestasis, ascites, pleural effusion, relapsing hepatitis, fulminant hepatic failure, etc.
sometimes make it difficult to manage. Knowledge about variable presentations of hepatitis A virus &
factors associated with atypical presentations will help to predict atypical courses.
Methods: Ninety five children within 1 to 18 year of age diagnosed as hepatitis A infection admitted to
the department of Pediatric Gastroenterology & Nutrition, BSMMU, Dhaka, Bangladesh from January
2015 to May 2018 were studied retrospectively.
Results: In this study, atypical presentations were present in 19 (20%) out of 95 children with HAV
infection. Mean age (6.32± 3.45years) of the patients with atypical presentations were significantly
lower (p=0.0041) than that of patients with typical presentations (8.22± 3.58years). Most common
atypical presentation was ascites (11, 11.6%), others were hepatic encephalopathy (9, 9.5%) acute
liver failure (7, 7.4%) thrombocytopenia (n=2, 2.1%)pleural effusion (2, 2.1%) and cholestasis (1,
1.1%). Children with atypical features statistically had higher international normalized ratio (INR),
serum bilirubin & lower haemoglobin level than those of typically manifested group.
Conclusion: Hepatitis A infection has different form of atypical presentations which are not so
uncommon. In our study 20% patients presented with atypical manifestations. Among these ascites,
hepatic encephalopathy, acute liver failure, thrombocytopenia, pleural effusion, prolong cholestasis
were more common form. Younger age, organomegaly, higher bilirubin level, prolonged PT &
decreased haemoglobin level could predict the atypical course.
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Association between blood ammonia level and the severity of hepatic encephalopathy in
children
Luthfun Nahar1, Bazlul Karim 1, Mohuya Mondal1, Kamrun Nahar1
1Bangabandhu
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Sheikh Mujib Medical University, Paediatric Gastroenterology and Nutrition, Dhaka,

Objectives and Study: To observe association between blood ammonia level and the severity of
hepatic encephalopathy in children.
Methods: This cross sectional analytical study was conducted at the Department of Paediatric
Gastroenterology and Nutrition, BSMMU, Dhaka, Bangladesh without interrupting standard care
practiced in the department during the study period. Thirty two patients who were diagnosed clinically
as hepatic encephalopathy were selected as cases purposively according to inclusion and exclusion
criteria. Another 32 patients of liver disease (raised S. ALT with INR>2, acute on chronic liver failure or
chronic liver disease) without features of encephalopathy were enrolled as control. Demographic data
and other related information regarding etiology and complication were recorded in a standard data
sheet. Fasting venous blood samples was obtained immediately after mental status assessment.
Samples were measured for ammonia level at the Department of Biochemistry, BSMMU by the
enzymatic method, using the Glutamate Dehydrogenase reaction in ARCHITECT PLUS ci4100
analyzer. Collected data were checked manually and analyzed by computer-based program SPSS for
Windows (version 25.0). The association between blood ammonia level and the severity of hepatic
encephalopathy were determined by using Spearman's rank correlation coefficient test. A ROC curve
is constructed to detect the cut off value of ammonia for prediction of hepatic encephalopathy.
Results: Mean age was 8.1±3.5 years in the 32 patients of HE in this study and male female ratio was
1.6: 1. Wilson disease was the most common (46.9%) etiology in HE patients. Among HE group 44%
were chronic liver disease, 34% acute on chronic liver failure and 22% were acute liver failure. Blood
ammonia level was high (100%) among all the patients of HE. Ammonia level in different stages of HE
was significant (p= 0.034). Spearman's rank correlation analysis shows moderately positive correlation
between blood ammonia and stages of hepatic encephalopathy (r= 0.473) and corresponding p=0.006
value is statistically significant. Ammonia level in patients of HE and without encephalopathy was
statistically significant (p= < 0.001). Receiver-operator characteristic (ROC) was constructed by using
blood ammonia, which gave a cut off value of 59.0 µmol/L with 84.4% sensitivity and 75% specificity
for prediction of hepatic encephalopathy.
Conclusion: High ammonia level indicates higher chances for presence of hepatic encephalopathy in
children. Ammonia value of ≥ 59.0 µmol/L was found to be an useful cut off value to predict hepatic
encephalopathy with high degree of sensitivity and specificity.
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[Association between blood ammonia and hepatic encephalopathy]
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Serum transaminase levels and sodium valproate treatment in epileptic children: A cross
sectional study
Fadhilah Tia Nur1, Restu Triwulandani Tolibin1, Hendra Wardhana1, Efanrani Stiawan1, Evi Rokhayati1
1Universitas

Sebelas Maret/ Dr. Moewardi General Hospital, Department of Paediatrics, Faculty of
Medicine, Universitas Sebelas Maret/Dr. Moewardi General Hospital, Surakarta, Indonesia
Objectives and Study: Sodium valproate (VPA) is considered as the drug of choice for treatment of
generalized epilepsy in children. Sodium valproate may be hepatotoxic. This study aims to assess the
level of derangement of serum transaminase levels in children with epilepsy on treatment with sodium
valproate.
Methods: This cross sectional study was conducted at outpatient department of Dr. Moewardi
Hospital, from January 2020 to November 2020. Total 41 children of age 28 days up to 17 years, male
predominance (56%), comprising 18 with epilepsy on treatment with VPA monotherapy (group I), 18
with epilepsy on treatment with VPA polytherapy (group II) and 5 with epilepsy on treatment with other
antiepileptic drugs (AEDs) but not VPA (group III) had liver function tests performed for them. Analysis
in this study used the K difference test, Kruskal Wallis test and correlation test.
Results: Mean plasma levels of alanine transaminase (ALT) in group I 14.83 ± 6.52 U/L, group II
19.44 ± 13.30 U/L and group III 22.80 ± 16.39 U/L. Mean plasma levels of aspartate transaminase
(AST) in group I 33.50 ± 19.02 U/L, group II 30.11 ± 11.18 U/L and group III 31.40 ± 7.89 U/L. There
was no significant difference in the mean plasma levels of ALT and AST across the three groups of
children (p = 0.815) and (p = 0.509). There was a statitically significant negative correlation between
the duration of AED therapy and the mean serum of ALT (r = 0.254; p = 0.281) dan AST (r = 0.110; p
= 0.794).
Conclusion: Sodium valproate monotherapy does not appear to be associated with significant
hepatotoxicity in children.
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The anti-constipation medication Elobixibat reduces severe hepatic pruritus in familial
cholestasis
Johanna Angelika Ohlendorf1, Tobias Laue1, Christoph Leiskau1, Norman Junge1, Imeke
Goldschmidt1, Frauke Mutschler1, Eva-Doreen Pfister1, Ulrich Baumann1,2
1Hanover

Medical School, Paediatric Gastroenterology, Hepatology and Liver Transplantation,
Hanover, Germany
2University of Birmingham, Institute of Immunology and Immunotherapy, Birmingham, United Kingdom
Objectives and Study: Elobixibat (GOOFICE®) is a novel orally available ileal bile acid transporter
inhibitor, which is licensed as anti-constipation treatment in Japan. Elobixibat acts locally in the gut,
resulting in minimal systemic exposure. We aimed to investigate the potential of Elobixibat as rescue
therapy in patients with uncontrolled severe hepatic pruritus.
Methods: Included were patients who failed standard pruritus management including Ursodeoxycholic
acid, Rifampicin, Phenobarbital, Cholestyramine and Naltrexone hydrochloride and who were not
eligible for one of the current trials investigating Maralixibat or Odevixibat.
Elobixibat dose was increased stepwise and titrated for clinical response. The maximum dose of
Elobixibat was up to 1,5 mg/kg/day. Our patients received as maximal dose totally 20 mg per day
which is twice the standard adult dose for constipation. Patients were monitored for side effects and
relief of pruritus. Laboratory tests included routine liver function tests, serum bile acids and urinary bile
acid excretion. For the off label intervention with Elobixibat detailed informed consent of the parents
was obtained. The intervention was acknowledged by the local institutional ethics committee for
compassionate use.
Results: Pruritus improved in three patients and skin showed fewer scratch marks. After 4 weeks of
treatment, 3 patients had marked reductions in serum bile acids (range: -17% to -59%). One patient
with PFIC2 unresponsive to the treatment was observed to have an increase of BA of 46%. This
patient had two heterozygous mutation in ABCB11 gene [c.3459_3460delCTinsG
p.(Ser1154GInfs*17) and c.3491delTp.(VAL1164Glyfs*7)] had unchanged pruritus and underwent liver
transplantation 10 months after starting treatment with Elobixibat due to the severe pruritus. Another
Patient with compound heterozygous in ABCB4 mutation (compound heterozygous ABCB4 c.3486 +
5G>A and c.2165G>C) responded clinically but underwent liver transplantation for progression of liver
disease.
Elobixibat was generally well tolerated. Aminotransferase serum levels did not change to baseline
variability in 3 patients. In the patient with the ABCB4 mutation a rise up to 10 times of
aminotransferase levels was observed which was persisted despite discontinuation of the drug and
was therefore seen as probably unrelated to the medication.
Conclusion: Preliminary clinical experience confirms the therapeutic principle of ileal bile acid
inhibition in cholestatic pruritus.
Disclosure of Interest: UB consultant for Albireo, Mirum, Shire, Alnylam, Vivet and Nestle
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Neonatal acute liver failure caused by rare variant of Tyrosine type 1
Lorena Oliveira Lima1, Livia Lindoso1, Jessica Lopes Mendonça de Freitas1, Caio Robledo Quaio2,
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Introduction: Neonatal acute liver failure is a rare disease and it is distinct from acute liver failure
seen in older children and adults. This is due to the fetal-neonatal continuum of liver disease, that may
began in utero. One of the causes is inborn error of tyrosine metabolismo. Tyrosine is a non-essential
amino acid, obtained directly from diet or the hydroxylation of phenylalanine. It is a precursor in the
synthesis of catecholamines, thyroxine, and melanina. Tyrosinemia type 1 is an inborn error of
tyrosine metabolism with features including liver dysfunction, cirrhosis, and hepatocellular carcinoma,
that could be fatal if not treated promptly.
Case report: Patient of 2 months old, male, first child of consanguineous parents, born of cesarean
section, term born without complications. He started on the 19th day of life with pain and abdominal
distension, followed by fever. He was admitted to a emergency with a diagnosis of sepsis. He was
stabilized, initiated antibiotic therapy and transferred to the ICU. Initial tests showed hypoglycemia,
enlargement of the INR (11.6), and cerebrospinal fluid culture positive for E. coli. Due to neonatal liver
failure, GAOS and GALT, iron profile were collected, and the result was normal. Alphafetoprotein
came 260.720 ng/ml and amino acid chromatography had increased tyrosine. A genetic panel for
inborn errors of metabolism was done and it identified a pathogenic variant for tyrosinemia type 1
(FAH gene in homozygosis, variant c.61G>T - ENST00000261755). This genetic variant has not been
described in the literature in patients with type 1 tyrosinemia. The patient evolved with clinical and
laboratory improvement after dietary therapy with phenylalanine and tyrosine-free formula, and with
daily administration of nitisinone 0.9mg/kg/day. He was discharged from the hospital and undergoing
outpatient follow-up with good clinical evolution.
Conclusion: A thorough investigation on the etiology of neonatal liver failure is a form that influences
the diagnostic evaluation and treatment of this rare condition. This case report presents a rare genetic
variant of tyrosinemia type 1, not yet described in the literature, to date.
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Liver involvement in Kawasaki disease with an atypically protracted course
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2University of Naples Federico II, Department of Translational Medical Sciences, Section of Pediatrics,
Naples, Italy
3AOU San Giovanni di Dio e Ruggi d'Aragona, Pediatric Unit, Salerno, Italy
Introduction: Common gastrointestinal findings in Kawasaki disease (KD) include diarrhea, vomiting,
abdominal pain, hepatitis, and gallbladder hydrops; pancreatitis and jaundice are less common.
Transient mild to moderate elevations in serum transaminases and/or gammaglutamyl-transpeptidase
have been documented in about half of patients.
Here we describe the case of a KD patient with hypertransaminasemia characterized by an atypically
protracted course and focus on recovery time of abnormal liver function tests in KD.
Case report: L.S., male, 7 months, came to our attention for isolated hypertransaminasemia (AST x 2
unv; ALT x 2 unv; normal CPK, Bilirubin and GGT) found in the course of a classical KD diagnosed 3
months before, at age 4 months and persistent since then. Acetylsalicylic acid (3 mg/kg/day) was
given for 8 weeks after acute phase and then suspended; there was no recent history of other
medications. The KD clinical evolution was favourable, with rapid response to intravenous
Immunoglobulins and no coronary involvement. Liver enzymes in the meanwhile however remained
persistently elevated (peak of AST 186 IU/L and ALT 240 IU/L; unv < 70 IU/L and < 38 IU/L,
respectively). At entry the patient was anicteric and had a liver margin palpable 2.5 cm below the
costal arch, without clinical signs of severe liver disease. Spleen was not enlarged. After 2 weeks of
persistent liver tests abnormalities, the main causes of hypertransaminasemia due infectious,
autoimmune, metabolic/genetic, nutritional/intestinal, toxic, muscular conditions were excluded through
appropriate and extremely extensive laboratory investigations. The abdominal ultrasounds were
negative for gallbladder hydrops. Transaminases values persisted elevated with a fluctuating pattern.
Alanine amino transaminase tended to be higher than aspartate amino transaminase levels, and both
become steadily normal 7 months after the acute presentation of KD (Figure 1).
Discussion: The median recovery time of liver function tests in KD has been reported to be 7 days,
ranging from a minimum of 2 days up to a maximum of 99 days. Postulated underlying mechanisms of
the hepatic abnormalities include systemic inflammation, vasculitis, myocarditis-related congestive
heart failure, drug induced liver injury (so called DILI), and/or a combination of the above. In our
particular case, one cannot exclude that the atypically protracted course of hypertransaminasemia was
due to a same (unknown) hepatotropic agent triggering both KD and liver disease. As shown in Figure
1, the temporal relationship between acetylsalicylic acid treatment and the highest aminotransferases
values also deserves attention as a possible DILI mechanism. Though hepatic disease per se is not a
significant cause of morbidity or mortality in KD patients, it may reflect the severity of ongoing systemic
inflammation, and has been reported to negatively influence the efficacy of IVIG treatment. It was not
so in our case.
Conclusion: Our report aims to remind the likelihood atypically protracted courses of KD related
hypertransaminasemia above the hitherto reported temporal limits. Doctors taking care of KD patients
should judiciously consider this possibility before performing exceedingly more in depth and/or
invasive hepatic investigations.
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[Figure 1. Trend of aminotransferases values after diagnosis of Kawasaki Disease. ]
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Primary coenzyme Q10 deficiency: case study associated to PDSS1 variant
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Santos1, Chong Ae Kim1
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Introduction: The Coenzyme Q10 (CoQ10), also known as ubiquinone, is characterized by a lipidic
molecule essential to aerobic organisms: It takes place in the production of mitochondrial energy in the
respiratory chain and works as an antioxidant of lipoproteins and cell membrane. To date, mutations in
8 genes (PDSS1, PDSS2, COQ2, COQ4, COQ6, ADCK3, ADCK4 and COQ9) have been associated
with CoQ10 deficiency and the deprivation of this molecule causes a broad variety of clinical
manifestations such as encephalomyopathy, ataxia, lactic acidosis, sensorineural deafness, Retinitis
pigmentosa(RP) and steroid-resistant nephrotic syndrome(SRNS). Early recognition of the symptoms
is fundamental. as a majority of patients responds to the oral reposition of the Q10 coenzyme. which
currently makes this the only treatable mitochondrial disease.
Objective: In this work, the clinical, neurological and molecular findings in the PDSS1 gene of a
patient with a presumed diagnosis of Coenzyme Q10 deficiency are described.
Methods: Medical records review, laboratory tests and literature survey were performed.
Results: Six-year-old male patient with consanguineous parents. Commenced weight loss, jaundice
and hepatomegaly at 3 months old. Presented jaundice spontaneous resolution, however, maintained
hepatomegaly and alteration of transaminase (4x LSN). Evolved with neuro-psychomotor development
delay, (both language delay and motor acquisition); started seizures at the age of two. Previous
biochemical tests had identified alpha-1 antitrypsin deficiency. In the etiological investigation was
confirming bilateral neuro-sensorial hearing loss of severe degree; retinal and papillae paleness, and
suggestive image of ischemia in the cingulate and corpus callosum were identified. Carried with
regression of development milestones, and at 4 years old presented lower limbs hypotonia, walking
difficulties, tremors and loss of balance. Its exome sequencing showed the pathogenic variant in
homozygosis SERPINA1: c1096G> A, a finding that explains the diagnosis of alpha-1 anthripsin
deficiency, and also the homozygosity variant PDSS1: c625G> T, classified as a variant of uncertain
significance and which suggested a second diagnosis of coenzyme Q10 deficiency. However,
functional tests that could corroborate this hypothesis, such as the detection of CoQ10 (ubiquinone)
levels in skeletal muscle or the detection of decreased activity in the mitochondrial respiratory chain
complex in skeletal muscle, was not available at the service site. In view of the diagnostic possibility,
opted for a therapeutic test with coenzyme Q10 replacement, which resulted in a slight improvement in
the patient´s motor condition.
Conclusion: Mitochondrial diseases represent a significant part of the known inborn errors in
metabolism. Among the described mitochondrial diseases, coenzyme Q10 synthesis and metabolism
deficiency is a rare disorder that leads to delayed neuropsychomotor development and other
neurological disorders. As it is subject to a specific treatment that impacts its prognosis, its early
diagnosis is important. The co-occurrence of two recessive diseases, such as those that this child
presented, is more frequent in consanguineous couples' offspring and increases the obstacles for a
diagnose.
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Karina Lucio de Medeiros Bastos1, Flávia Pereira Fernandes Cardoso2, Larissa Loureiro Mendes2,
Natália Queiroz Uchôa2
1Instituto

da Criança e do adolescente - HCFMUSP, Hepatologia Pediátrica, São Paulo, Brazil
da Criança e do adolescente - HCFMUSP, Gastroenterologia e Hepatologia Pediátrica, São
Paulo, Brazil
2Instituto

Introduction: A new type of Coronavirus, called Severe Acute Respiratory Syndrome Coronavirus - 2
(SARS-COV-2), causes an acute respiratory disease, called Coronavirus Disease 2019 (COVID -19),
with fever, dry cough, fatigue and evolution to respiratory distress with Severe Inflammatory Response
Syndrome (SIRS), being responsible for a large number of deaths worldwide.
Studies in adults have shown that changes in liver function were frequent in patients with COVID-19,
with and without pre-existing liver disease; however, this information in children is scarce. Most
children infected with SARS-CoV-2 are asymptomatic or have mild symptoms. However, some
pediatric patients with comorbidities can develop a severe form of COVID-19, with an exaggerated
inflammatory response and multiple organ failure.
Patients with pre-existing liver disease may be more susceptible to a severe SARS-CoV-2 infection
due to cirrhosis-associated immune dysfunction, where a pro-inflammatory and immunosuppressive
state occurs simultaneously. Thus, COVID-19 in these patients can lead to decompensation of chronic
liver disease, developing the Acute Acute Chronic Liver Failure Syndrome (ACLF), where there is a
worsening of the existing pro-inflammatory state that can lead to hemodynamic instability.
Subsequently, a compensatory anti-inflammatory state is established, called immunoparalysis,
predisposing the patient to opportunistic infections, and consequent unfavorable evolution.
Based on this, with an retrospective review of the patient chart, our goal is to describe the evolution of
a pediatric patient with cirrhosis infected by SARS-CoV-2 who evolved with decompensation of chronic
liver disease, developing a classic Acute Chronic Liver Failure Syndrome (ACLF) due to the virus.
Case description: P.A.S. 10 months, with cirrhosis due to biliary atresia and under investigation for
inborn errors of metabolism. The first symptoms were increased abdominal circumference, worsening
jaundice and irritability. Within two days, he developed fever and decreased diuresis, requiring
hospitalization. In 24 hours, he was referred to the pediatric ICU due to dyspnea and seizures followed
by respiratory and cardiac arrest, requiring resuscitation and intubation maneuvers. The patient
evolved with persistent hypoxemia, massive ascites and worsening liver and kidney functions,
requiring hemodialysis. Subsequently, he acquired nosocomial infection and evolved with progressive
clinical worsening, requiring vasoactive drugs; despite all efforts, it evolved with multiple organ failure
and death.
Conclusion: SARS-CoV-2 infection in cirrhotic can trigger a cascade of events that result in clinical
decompensation and ACLF, causing a worsening of the pro-inflammatory state causing hemodynamic
instability. Subsequently, due to immunoparalysis, the patient is predisposed to opportunistic
infections, evolving with possible organ dysfunction and death if he does not receive adequate
treatment since the onset of the condition, in order to avoid progression to sepsis, multiple organ
failure and death.
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A prospective cohort study of Hepatitis C virus (HCV) vertical transmission in mother-infant
pairs in Porto Alegre, Brazil
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Objectives and Study: Porto Alegre, the capital of the state of Rio Grande do Sul has one of the
highest HCV infection rates in Brazil (84,4 cases/100,000). Hepatitis C screening during pregnancy is
not routinely offered in our country. We assessed the prevalence of HCV infection in a cohort of
pregnant women at our institution, evaluating clinical and behavioral risk factors for detectable viremia,
and potential risk factors for HCV vertical transmission (maternal HCV virus load, genotype and
interleukin-28B polymorphisms rs12979860, rs8099917).
Methods: This was a prospective cohort study enrolling pregnant women followed during prenatal
care, labor and delivery between 2014 to 2018 at a single public tertiary institution in Porto Alegre.
Screening for HCV antibodies was offered to all participants with Hepatitis C RT-PCR (m2000
RealTime system, Abbott RealTime HCV assay, Abott laboratories, Illinois, USA), anti-HCV assay
(ARCHITECT ® i2000, Abbott Diagnostics, Wiesbaden, Germany) performed in HCV-antibody +
women. Infants born to mothers with detectable viremia were followed prospectively. HCV Genotype
was performed using Real Time HCV Genotype II (Abbott RealTime HCV Genotype II (Abott
laboratories, Abott Park, Illinois, USA) and maternal and infant genetic polymorphisms were assessed
using standard Taqpolymerase (Life technologies, Carlsbad, CA, USA). Potential associations
between maternal and infant parameters and vertical transmission were explored using Chi square
test with Yates correction, Fisher test when necessary. Poisson regression was used to compare
means. The study was approved by our local IRB; participants provided written informed consent.
Results: A total of 18,953 pregnancies resulting in live births were followed during this period, 93.9%
received anti-HCV testing, with 130 seropositive women identified (Prevalence 0.7%; 95%CI:0.60.8%). 29 women (22,3%) were co-infected with HIV. HCV viral load was measured in 90% of
pregnancies, and was detectable in 57 patients (48.7%), with chronic Hep C prevalence (seropositivity
and detectable HCV viremia) of 0.3%. Hep C viremia maternal was associated with injectable drug use
(P=0.029), non-injectable substance abuse (P=0.023), sexual contact with HCV sero-positive partner
(P=0.005) and > 3 lifetime sexual partners (P=0.002). Among 58 liveborn infants (1 twin pregnancy),
51 had Hep C RT-PCR performed during three years of life, 43 infants maintained follow-up; 6 HCV
infections were identified by eighteen months of age (Vertical transmission rate: 14.0%;95%CI:5.327.9%). No associations between maternal clinical/ laboratory parameters and vertical transmission
were identified, including maternal HIV status. The relationship between polymorphism and
spontaneous viral clearance was not possible to be evaluated due to the limited sample size of babies
with viremia.
Conclusion: With 3500 deliveries/year, an estimated 25 HCV seropositive pregnant women deliver
every year at our institution, 12 are likely to have detectable viremia, with 3 infants potentially acquiring
Hep C infection every 2 years. With HCV transmission rates approaching 14%, it is critical that
maternal screening continue with implementation of early diagnosis for detection of infected children
and early treatment for prevention of future chronic liver disease.
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Objectives and Study: Biliary Atresia (BA) is the result of fibrosis and progressive obliteration of bile
ducts. It affects predominantly the paediatric population between the second and fourth week of life
and represents one of the main causes of cirrhosis and chronic liver disease in children. The objective
of this study is to describe the clinical and epidemiological scenario and survival rate of patients with
BA at the National Institute of Paediatrics in Mexico City.
Methods: Clinical records from 53 patients with BA over a 13-year period were reviewed.
Results: The median age at diagnosis of BA was of 89 days, being the earliest diagnosis at 20 and
the latest at 241 days of life. Female predominance was found, with a prevalence of 64.2% compared
to 35.8% in males and a ratio of 1.7:1. Jaundice was the most frequent clinical manifestation, present
in 100% of cases, followed by hepatomegaly in 98%, hypocholia in 84.9%, splenomegaly in 52.8%,
acholia in 50.9%, choluria in 47.2% and ascites in 17%. As part of the diagnostic approach, a liver
ultrasound was performed in 52 patients, of which 17% were reported without alterations, 15% with
fibrosis, 17% with triangular cord sign, 43% with a collapsed or hypoplasic gallbladder, 9% with
collapsed ducts and 37.7% with the absence of a common bile duct. A gammagram was made in 21
patients as part of the diagnostic protocol, 18 of which were reported with no radiopharmaceutical
excretion. Metabolic screening was carried out in 47 patients of which 100% were reported unaltered.
Histopathologic reports of liver biopsies performed in 50 patients, showed fibrosis in 90%,
inflammatory infiltrate in 75.5%, bile plugs in 73.6%, duct proliferation in 73%, giant cells in 35.8%,
lack of bile conducts in 24.5% and portal oedema in 2%. The Kasai procedure was performed in 39
patients, at an average age of 86 days, 14 patients were not candidates for the procedure as they
were older than 3 months of age at the time of diagnosis. The reported complications were portal
hypertension in 73.6%, cholangitis in 64.2%, varicose oesophageal veins in 58.5%, ascites in 52.8%,
gastrointestinal bleeding in 47.2%, splenomegaly in 43.4% and encephalopathy in 32.1%. During
follow up, 23 patients died, while 14 patients were still alive at the end of the data collection period.
Kaplan-Meier´s survival estimate was carried out, showing an average survival of 2575 days (14733676) in patients with Kasai procedure and of 443 days (157-728) in patients without Kasai. The
overall survival for the studied sample was of 2152 days.
Conclusion: The results of the present study allow us to obtain a broader panorama of the current
situation of children with BA in Mexico. Although, in general terms, the results obtained are similar to
those reported in the international literature, some variations were observed, being the low survival
time one of the key findings. This study emphasizes the importance of implementing new screening
tools and strategies to promote early detection and referral by primary care physicians and the
urgency of establishing a multidisciplinary transplant team as well as interinstitutional, national and
international covenants to offer early, integral and effective management to improve the prognosis,
survival and quality of life of children with BA.
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Objectives and Study: We aim to evaluate the long term follow up outcome of children with HBeAg
reactive chronic hepatitis B (CHB) treated with pegylated interferon (Peg-IFN) and to assess its effect
on modification of natural course of disease in these children.
Methods: The cohort of HBeAg reactive children with CHB treated with sequential therapy - 8 weeks
of nucleotide analogue (NA) followed by fixed duration (44 weeks) combination of NA and Peg-IFN
were followed up every 6 monthly thereafter. HBe seroconversion was defined as HBeAg negative and
anti-HBe reactive. HBs seroconversion was defined as HBsAg negative and anti-HBs reactive. NA
was stopped if ALT was normal, HBV DNA undetectable for 12 consecutive months and absence of
significant liver fibrosis on repeat histology.
Results: A total of 32 children with HBeAg reactive chronic hepatitis B infection: 20 immunoactive (IA)
and 12 immunotolerant (IT) received sequential combination therapy with antiviral followed by addition
of Peg-IFN-α-2b. The predominant genotype were genotype D (19/27) and genotype A (6/27). 3
patients were lost to follow up after completing Peg-IFN; all three had failed to achieve HBe and HBs
seroconversion. The remaining 29 patients were followed up for median of 58 months (Range 18 - 85
months) from completion of last dose of Peg-IFN. A total of 8 (25%) had achieved HBe seroconversion
during Peg-IFN therapy and another 8 (25%) achieved HBe seroconversion at a median duration of 12
months (Range 6 - 62 months) after stopping Peg-IFN. HBe sero-reversion was seen in 1 child, 10
months after achieving HBe seroconversion. Hence, at a median FU of 58 months post completion of
therapy, 15 children (46.9%) were HBeAg negative and 17 were HBeAg reactive. HBs seroconversion
was seen in 4 children during therapy and another 2 at 24 and 40 months after stopping Peg-IFN
respectively [Table 1].
On subgroup analysis, 13/20 (65%) IA children were HBeAg negative at their latest FU, whereas 2/12
(16.67%) of IT children were HBeAg negative. Both IT children went into IA phase before HBe
seroconversion (At 48 and 62 months after completing Peg-IFN). Similarly, 6/20 (30%) children in
initial IA cohort were HBsAg negative at latest FU whereas 0/12 among IT group were HBsAg negative
reinforcing the firm belief that Peg-IFN based combination therapy is excellent modality for IA children
and should be avoided in IT children. For a clear comparative analysis, the initial control group of IA
children who had received only NA but no Peg-IFN showed HBe seroconversion in 6/19 (31.6%) and
HBs seroconversion in 3/19 (15.8%) [Table 1]. There were no long term adverse effect including any
effect on growth with use of Peg-IFN.
Conclusion: There is sustained off treatment serological & virological response with use of Peg-IFN in
IA phase of pediatric chronic hepatitis B. 25% of children achieved HBe seroconversion after stopping
Peg-IFN. HBe and HBs seroconversion occurred more frequently in those in IA phase and very rarely
in those in IT phase.

Group

Peg-IFN +
NA (n =
32)

HBe seroconversion
During
ongoing
Peg-IFN

After
completing
Peg-IFN

8 (25%)

8 (25%)

HBe seroreversion

HBeAg
negative
at last FU

HBs seroconversion
During
ongoing
Peg-IFN

1/16
(6.3%)
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15
(46.9%)

HBs seroreversion

HBsAg
negative
at last FU

0

6 (18.8%)

After
completing
Peg-IFN

4 (12.5%) 4 (12.5%)

976

IA group
(n = 20)

8 (40%)

6 (30%)

1 (5%)

13 (65%)

4 (20%)

2 (10%)

0

6 (30%)

IT group
(n = 12)

0

2 (16.7%)

0

2 (16.7%)

0

0

NA

0

[Long tern follow up results of HBeAg reactive children with chronic hepatitis B treated with Pegylated
Interferon based combination therapy]
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Objectives and Study: Exclusion of Wilson disease (WD) has been suggested as an additional
criterion in proposed diagnostic scores for autoimmune hepatitis (AIH) in children. Our aim was to
evaluate the prevalence of auto-antibodies and elevated immunoglobulin G (IgG) in children with
genetically confirmed WD.
Methods: Data was collected retrospectively from hospital records of patients admitted with confirmed
diagnosis of WD. WD was diagnosed based on Leipzig score ≥ 4. Genetically proven cases of Wilson
disease were identified using gene chip containing 5 of the commonest known mutations in Indian
children with Wilson disease (448-452 deletion; 813C>A; 3182G>A; 3305T>C; 1708-1G>C). Those
with homozygous or compound heterozygous mutation were taken as positive. A control group of
children with histologically proven AIH in absence of other known causes of liver disease presenting
as CLD were included. IgG was measured by immunonephelometry. Antinuclear antibody (ANA), anti
smooth muscle antibody (ASMA) were measured by indirect immunofluorescence. Anti liver kidney
microsomal (LKM-1) antibody and anti soluble liver antigen (SLA) were measured by western blot
method.
Results: A total of 133 patients with WD satisfied the definition based on Leipzig score ≥ 4. 66
patients (49.6%) had homozygous/ compound heterozygous mutation in ATP7B gene. IgG level was
done in 95 patients. Of these 82 (86.3%) had IgG more than 1.1 times the upper limit of normal. IgG
was elevated more than 2 times ULN in 17 (17.9%). Autoimmune markers were checked in 62
patients. Atleast one autoimmune marker was positive in 16/62 (25.8%). The most common
autoantibodies seen in these patients were ASMA: 6 (9.7%), LKM1: 5 (8.1%), SLA:4 (6.5%) and ANA:
2 (3.2%).In the genetically confirmed cohort (n = 66), reports of IgG were available in 45 patients. IgG
was elevated more than 1.1 times the upper limit of normal in 38 (84.4%) and more than 2 times the
upper limit of normal in 9 (20%) patients respectively. Atleast one autoimmune marker was positive in
10/32 (31.3%) of genetically confirmed WD. The most common autoimmune markers in the genetically
confirmed WD were ASMA: 5 (15.6%), LKM1: 4 (12.5%), SLA: 1 (3.1%), and ANA: 1 (3.1%). Seven
out of these 10 cases with atleast 1 autoimmune marker positive underwent liver biopsy.
Histopathology was suggestive of WD in 6 with elevated liver copper in 5. Histopathology was
suggestive of AIH in 1. However, the child showed clinical and biochemical improvement on Dpeniciallamine and zinc combination therapy. IgG levels were comparable (p = 0.993) between those
with presence (23.1 ± 8.6g/L) or absence (23.1 ± 6.4g/L) of autoimmune markers.
Although IgG was higher (p = 0.001) in children with confirmed AIH (26.1 ± 9.4g/L) than children with
genetically confirmed WD (21.9 ± 6.9 g/l), the ability of IgG to discriminate AIH from WD was poor with
area under ROC of 0.628 and an IgG more than 23.8g/l differentiating AIH from WD with 57.6%
sensitivity and 63.2% specificity [Figure 1].
Conclusion: IgG can be elevated more than 2 times the upper limit of normal in about 20% of
genetically confirmed Wilson disease. False positive autoimmune markers were seen in 31.3% of
Wilson disease. Liver histology with liver copper and genetic studies can help differentiate between
AIH and WD in children.
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[Immunoglobulin G level is a poor marker for differentiation of Wilson disease and AIH]
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Plasma exchange followed by methylprednisolone is an useful therapy for Hemophagocytic
Lymphohistiocytosis (HLH) secondary to liver abscess
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Objectives and Study: Hemophagocytic Lymphohistiocytosis (HLH) occurs secondary to
several infections, malignancies and immunodeficiency disorders. HLH secondary to liver abscess has
not been described in literature. We describe the prevalence, management and outcome of HLH
secondary to liver abscess.
Methods: Data of all children with liver abscess presenting between January 2011 and October 2020
was retrieved. Those who developed secondary HLH during the course of disease were identified.
Secondary HLH was diagnosed on the basis of HLH 2004 diagnostic criteria. Common known causes
of secondary HLH were excluded. H-Score was calculated retrospectively for all patients. Treatment
pattern and outcome was noted.
Results: Seventy five patients with liver abscess were retrieved from the hospital records. Four
(5.33%) fulfilled the HLH 2004 diagnostic criteria. The median age of the children was 11 years. At
presentation, 2 had multiple liver abscess and 2 had solitary liver abscess. All 4 had pyogenic liver
abscess. 2 had required single time aspiration, other 2 did not require aspiration/ drain. All 4 children
had received piperacillin-tazobactam and metronidazole as their initial antibiotic with improvement in
fever.
Conclusion: HLH is not an uncommon complication of pyogenic liver abscess. Plasmapheresis
followed by methylprednisolone has excellent results with universal survival.

Case 1

Case 2

Case 3

Case 4

Age (years)

12

4.5

12.5

10

H Score

255

244

274

163

Bone marrow

> 3%
hemophagocytes

> 5%
hemophagocytes

> 3%
hemophagocytes

~2%
hemophagocytes

Hb/TLC/Platelets
(g/dl; *10^9/L;
*10^9/L)

7.2/ 3.5/ 72

9.8/ 3.8/ 103

12.1/ 1.2/ 38

9/ 2/ 130

Fibrinogen /
Triglycerides
(mg/dl)

274/ 180

265/ 262

195/ 287

464/ 129

Plasmapheresis

3 sessions

3 sessions

3 sessions

None

Methlprednisolone
followed by oral
steroids

Yes

Yes

Yes

Yes

Duration of stay

35 days

12 days

25 days

20 days

Peak ferritin

14000

30700

37600

8200

[Clinical and biochemical characteristics of children with HLH secondary to liver abscess]
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Noonan syndrome with infantile cholestasis mimicking Alagille syndrome: is there a link?
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Objectives and Study: Noonan Syndrome (OMIM # 163950) is inherited as an autosomal dominant
disorder due to mutations of protein tyrosine phosphatase non-receptor SHP2 type 11 (PTPN11) gene
mutation in 50% of cases, and it is usually characterized by short stature, typical facial dysmorphology
and congenital heart defects. Cholestasis was rarely reported: a PTPN11 mutation was associated to
a clinical phenotype overlapping Noonan and Alagille syndromes, with paucity of bile ducts finding at
liver biopsy.
Methods: Herein we report two cases of infantile cholestasis associated to Noonan syndrome due to
PTPN11 gene mutations.
Results: Two male infants with peripheral pulmonary valve stenosis and infantile cholestasis were
suspected of Alagille syndrome. Genetic studies resulted negative for both JAGGED and NOTCH
mutations, but revealed two de novo heterozygotes pathogenic mutations in PTPN11 gene (C215G
and A922G, respectively in exome 3 and 8). Both patients showed feeding difficulties in the first
months of life and cryptorchidism. Diagnostic work up was negative for other causes of hepatobiliary
disease. Their cholestasis clinically improved after introduction of urosdeoxycholic acid treatment, with
a complete regression within the third month of life.
Conclusion: To date, it has been described an interaction between PTPN11 pathway with RET,
FGFR2, GAB1, FGFR3 and TLR4 signaling. Our cases suggest a possible interaction of PTPN11
pathway also with pleiotropic NOTCH signaling, that could explain the influence of RAS signaling in
the bile ducts and cardiac development.
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Clinical profile and outcome of patients diagnosed with biliary atresia: a 20 year experience in
Philippine Children´s Medical Center
Katherine Retoriano1, Almida Reodica1, Randy Urtula1, Grace Uy1
1Philippine

Children's Medical Center, Pediatric Gastroenterology, Hepatology and Nutrition, Quezon
City, Philippines
Objectives and Study: Biliary atresia is a progressive cholangiopathy that leads to death without
timely intervention. It commonly presents as jaundice beyond 2 weeks of life with findings of
cholestasis that warrants further evaluation. Determining the clinical profile and outcome can help
identify areas to improve management in the local setting. The study aims to determine the clinical
profile and outcome of patients diagnosed with biliary atresia in Philippine Children's Medical Center in
the past 20 years.
Methods: A descriptive cross sectional study was done on children 0 to 18 yrs old diagnosed with
Biliary atresia through liver biopsy and/or biliary exploration with intraoperative cholangiogram. Clinical
profile, diagnostic and therapeutic data were gathered.

Results: Review of 330 charts identified 122 cases in the past 20 years. Male patients presenting with
jaundice within the first 3 weeks of life and acholic stools were predominant. Majority had normal
nutritional status (n=66, 81.5%) with hepatomegaly (n=115, 99.1%) and umbilical hernia (n=20,
17.4%). Initial consultation with a physician and subsequent diagnosis at our institution were delayed
at an average of 6.9 weeks and 17.2 weeks respectively. Baseline laboratories showed direct
hyperbilirubinemia of 8.4 mg/dl (±2.94) and elevations of ALT, AST, alkaline phosphatase and GGTP.
On ultrasonography, none had triangular cord sign but had non-visualized or abnormal gallbladder
findings (45.9%). Liver biopsy showed majority with microscopic cirrhosis at the time of diagnosis
(75.5%). Eighty-one patients (68.6%) underwent Kasai portoenterostomy (KPE) with only 6 patients
documented to have liver transplantation. Comparison showed increased admissions for ascending
cholangitis in those who underwent KPE versus those who did not that had more admissions for
gastrointestinal bleeding and pneumonia.
Conclusion: The study showed early onset of jaundice and symptoms but significant delay in
diagnosis and management due to late initial consult with a physician or healthcare worker and
subsequent referral to our institution. Emphasis to pediatricians in recognizing cholestasis for early
referral and evaluation should be done. A registry to document data and prospective studies on
patients with biliary atresia can help improve outcomes by changing management strategies and
improving treatment.
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IDEFICS and AHA criteria do better than idf criteria for the appraisal of NAFLD comorbidity in
pediatric obesity
Ida Rimauro1, Giorgia Manco Cesari1, Laura Di Michele1, Anna Lugiero1, Silvia Mottola1, Maria Anna
Siano1, Claudia Mandato2, Anna Giulia Elena De Anseris3, Lucia Nazzaro3, Anna Pia Delli Bovi1,
Marianna Iervolino1, Grazia Massa3, Pietro Vajro1,3
1Postgraduate School of Pediatrics, Department of Medicine, Surgery and Dentistry 'Scuola Medica
Salernitana', University of Salerno, Salerno, Italy
2Department of Pediatrics, Santobono-Pausilipon Children Hospital, Napoli, Italy
3Pediatric Clinic, AOU 'S. Giovanni di Dio and Ruggi d'Aragona, Salerno, Italy

Objectives and Study: Childhood obesity has reached epidemic dimensions with a parallel increase
of Metabolic Syndrome (MetS) and Non-Alcoholic Fatty Liver Disease (NAFLD). However, current
criteria for the screening of pediatric MetS are often discordant and there is poor information on their
predictive value for NAFLD presence. We compared the prevalence of MetS and NAFLD according to
the pediatric criteria proposed by the International Diabetes Federation (IDF), the American Heart
Association (AHA) and the newer percentile based Identification/prevention of Dietary- and lifestyleinduced health effects In Children and infants (IDEFICS) continuous score.
Methods: A retrospective cross-sectional observational study of the data of patients followed at our
Pediatric Hepatology and Steatosis Clinic (2013-2019). We evaluated anthropometric parameters,
blood pressure values, lipid and glycemic profile, insulin resistance/HOMA, and ultrasonographic liver
steatosis. MetS was assessed by IDF, AHA and IDEFICS criteria.
Results: 150 obese patients aged 11.3 ± 2.5 years were involved, but among these only 86, who
showed blood tests during their first or second visit useful for the MetS classification, could be
evaluated. According to the IDF, AHA criteria and IDEFICS continuous score, the prevalence of MetS
was estimated to be 16.6%, 49.3%, and 76.7%, respectively (Figure 1 A).
NAFLD was found associated to MetS (+) diagnosed according to IDF, AHA criteria and IDEFICS
scores in 8.1%, 25.5% and 36.3%, respectively.
Conclusion: Patients with pediatric obesity have a exceedingly high prevalence of MetS. For the
evaluation of NAFLD comorbidity, IDEFICS and AHA criteria are more informative than IDF criteria.
These information may help to better identify hepato-cardiometabolic comorbidities of pediatric
obesity.
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Prevalence of non-alcoholic fatty liver disease in school-aged South African children with and
without HIV
Penelope Rose1, Etienne Nel1, Steve Innes1
1Stellenbosch

University, Department of Paediatrics and Child Health, Cape Town, South Africa

Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) is emerging worldwide as a
common cause of liver disease in children. In adults obesity and HIV infection both increase the risk of
NAFLD. Although South Africa has a large population of children with HIV and a substantial burden of
child obesity, the prevalence of NAFLD in South African children is unknown.
Our aim was to evaluate the prevalence of hepatic steatosis and fibrosis in a cohort of well schoolaged South African children who were either perinatally-infected with HIV (PHIV) or HIV-uninfected
(HU).
Methods: Clinically well PHIV and HU children, enrolled in an ongoing cohort followed for early
evidence of chronic diseases at Tygerberg Hospital, were screened cross-sectionally. All PHIV were
on suppressive antiretroviral therapy (ART) from early life.
Children were classified as obese if their body mass index z-score was >+2. Transient elastography
(TE) with controlled attenuation parameter (CAP) using the Fibroscan Mini 430 (Echosens, Paris,
France) was used to screen children for hepatic steatosis and fibrosis after an overnight fast.
Previously described thresholds for hepatic steatosis and fibrosis (CAP≥238dB/m and liver stiffness
≥7.1kPa) were used for initial categorisation. If there was biochemical evidence of hepatocellular injury
- elevated alanine transaminase (ALT) more than 2X ULN - or if liver stiffness or CAP were raised,
evaluation to exclude drug or alcohol intake, hepatitis B and C, autoimmune hepatitis, Wilson´s
disease and alpha-1-antitrypsin deficiency was performed. Ethical approval was obtained
(N12/11/076).
Results: From April to December 2019, 139 children were evaluated: 73 (53%) female; median age
12.5 years (range 8-15 years), 43 (31%) PHIV and 96 (69%) HU. 6 (14%) PHIV and 10 (10%) HU
were obese.
Hepatic steatosis was present in 8 (19%) PHIV and 10 (10%) HU children (p=0.2). Of the obese
children, 1/6 (17%) PHIV and 4/10 (40%) HU had evidence of steatosis (p=0.6). Among lean children,
7 (19%) PHIV and 6 (7%) HU had hepatic steatosis (p=0.05).
One PHIV patient had both hepatic steatosis and increased liver stiffness, whereas 3 (3%) HU children
had raised liver stiffness, but normal CAP. ALT was raised in 7 (16%) PHIV in comparison to 3 (3%)
HU (p=0.01). One lean PHIV child and 1 obese HU had a raised ALT with evidence of hepatic
steatosis, but normal liver stiffness. No children had a raised ALT together with evidence of both
hepatic steatosis and fibrosis. Further investigations to investigate for other possible causes of liver
disease, including hepatitis B and C, were negative in all children. No children reported consuming any
alcohol.
Conclusion: In clinically well school-aged South African children, the prevalence of hepatic steatosis
was 19% in lean PHIV children on suppressive ART, compared to 7% in lean HU children. More PHIV
children had a raised ALT. This finding suggests an additional disease mechanism in PHIV. Further
investigation is needed to elucidate the natural history and risk factors of NAFLD in lean PHIV children
on suppressive ART.
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Liver function in the course of paediatric multisystem inflammatory syndrome associated with
COVID-19
Alejandra Sabillón Mendoza1, Rubén Peña Velez2, Flora Zárate Mondragón3, Erick Manuel Toro
Monjaraz3, Karen Ignorosa Arellano1, José Francisco Cadena León1, Alejandro Loredo Mayer1,
Roberto Cervantes Bustamante3, Jaime Alfonso Ramírez Mayans3
1Instituto

Nacional de Pediatria, Gastroenterology and Nutrition unit, Ciudad de Mexico, Mexico
Nacional de Pediatría, Gastroenterología y Nutrición, Mexico, Mexico
3Instituto Nacional de Pediatria, Gastroenterology and Nutrition unit, Mexico, Mexico
2Instituto

Introduction: Paediatric COVID-19 represents a lower percentage of patients and is usually milder
than in adults, in some cases it can progress to severe disease or multisystemic inflammatory
syndrome. Liver damage in paediatric patients with coronavirus infections has been associated with a
viral cytopathic effect, autopsies of SARS patients confirm the presence of the virus in the liver tissue,
this fact has not been proven in patients with SARS-CoV-2, however, elevation of transaminases has
been observed in 14 to 53% of adults during disease progression, decrease in albumin level can be
identified in severe cases. Liver injury is significantly higher in patients with severe COVID-19. In
deceased cases of VIDOC-19, the incidence of liver damage could reach up to 78%. However, there
are limited data on liver involvement among critical paediatric patients.
Objective: To describe the alterations in liver function tests in patients with multisystemic
inflammatory syndrome associated with COVID 19.
Methods: Retrospective, analytical study, 25 children admitted to the intensive care unit of the
Instituto Nacional de Pediatría (Mexico City, Mexico) were included
Results: The average age was 118±68 months. There was a male predominance 68% (n=17), female
32% (n=8). Eutrophic nutritional status 40% (n=10), mild undernutrition 28% (n=7), severe
undernutrition 8% (n=2), overweight 8% (n=2) and obesity 16% (n=4). It was found that 45.8% have
elevated liver enzymes (n=11) and 8% meet criteria for acute liver failure (n=2). In the comparison of
means it was observed that the children who died, presented greater elevation of ALT 885± 1065 vs
86±140 (p=0.026), GGT 251 ± 5 vs 83 ± 63 (p= 0.005), and INR 2.23 ± 1.25 vs 1.2 ± 0.2 (p=0.019)
compared to children who did not die respectfully, during the course of the multi-inflammatory. In the
risk analysis we found no relationship between elevation of liver enzymes and the development of
AHF with mortality.
Conclusions: We found a male predominance. Half of the children developed elevated
transaminases and one tenth met criteria for FHA. Also, patients who had a more severe course and
died presented higher levels of ALT, INR and GGT (affecting inflammation, liver synthesis and
canalicular injury) which may influence the prognosis of the disease. In this study we found no
relationship between liver dysfunction and mortality, probably because of the limited number of
patients included

ALT (IU/l)

67 ± 105

AST (IU/l)

96 ± 169

GGT IU/l)

125 ± 284

DB (mg/dL)

0.70 ± 1.08

TB (mg/dL)

1.33 ± 1.47

ALB (mg/dL)

2.85 ± 0.79

TP (sec)

16.5 ± 7.2

INR

1.29 ± 0.42
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DD (ng/mL)

7.35 ± 16.75

CRP (mg/dL)

15.20 ± 14.34

[Biochemical characteristics to the diagnosis of children with multi-inflammatory syndrome]
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Clinical spectrum of glycogen storage disease according to genetic mutations in Pakistani
children
Anjum Saeed1, Huma Arshad Cheema1, Zafar Fayyaz1, Muhammad Arshad Alvi1, Muhammad
Nadeem Anjum1, Syeda Sara Batool Hamdani1
1The

Children's Hospital & Institute of Child Health, Division of Pediatric Gastroenterology, Hepatology
& Nutrition, Department of Pediatric, Lahore, Pakistan
Objectives and Study: Our aim of study was to classify the frequency of GSD based on genetic
testing in Pakistani children.
Methods: This cross sectional study was conducted at the department of Gastroenterology, The
Children's Hospital, Lahore, over 3 years. Confirmed cases of GSD (on Genetic basis) of either gender
under 18 years of age were included. Data were analyzed by SPSS version 23 and included age,
gender, consanguinity, clinical presentation and biochemical profile and classification according to
genetic mutation.
Results: Hundred children were enrolled, 75 (75 %) were male with very high consanguinity rate
(92%). The mean±SD age was 2.09±1.65 and 4.1±1.2 years in GSD I and III respectively. Genomic
analysis showed most frequent type was GSD III (49%), followed by GSD I (25%), GSD II (12%), GSD
VI (9%) and GSD IV (2%). Interestingly the children we enrolled for GSD I, 15% turned out to be GSD
IX. Among 100 children, there were 22 novel variants and rest are already reported. Major clinical
spectrum included, hepatomegaly, failure to thrive, hypoglycemia and doll's like facies in 100, 58, 43
and 28 % respectively. Rest of the children presented with acidotic breathing, diarrhoea, convulsions,
vomiting, chronic liver disease and recurrent pancreatitis. Metabolic profile showed high triglycerides
493±418 mg/dl in GSD I and IX as compared to other types and hyperuricemia (28%) in general. ALT
and CPK values (mean±SD 173±115.4 IU/l and 249±97.5 IU/l) were significantly deranged in GSD III.
Children with GSD III, VI, IX as well as majority of GSD I are alive with good metabolic control while
three of GSD I died due to poor compliance and metabolic complications.
Conclusion: The most common type was GSD III followed by I and IX with significant number of novel
mutations. Hepatomegaly, failure to thrive and hypoglycemia were the common clinical presentation
with hyperuricemia and hypertriglyceridemia as the most common biochemical markers. Genetic
testing helps in classifying GSD's and counselling the families for their long term management.
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Relation of Systemic Inflammatory Response Syndrome (SIRS) and Pediatric End stage Liver
Disease (PELD) score with hospital outcome of paediatric liver cirrhosis patients
Mst. Naznin Sarker1, M. M. Shahin Ul Islam2, Hazera Akter1, Subarna Rani Das1, Parisa Marjan1,
Archana Shrestha Yadav1, A S M Bazlul Karim1
1Bangabandhu

Sheikh Mujib Medical University, Paediatric Gastroenterology & Nutrition, Dhaka,
Bangladesh
2Faridpur Medical College, Gastroenterology, Faridpur, Bangladesh
Objectives and Study: Liver cirrhosis is not uncommon in children. In cirrhosis, due to dysregulated
cytokine response patients may develop Systemic Inflammatory Response Syndrome (SIRS). The
paediatric end-stage liver disease (PELD) is a liver disease severity score in children. Presence of
SIRS and high PELD score may be associated with poor outcome in children with liver cirrhosis. Early
detection of positive SIRS and high PELD score with timely and appropriate intervention may improve
hospital outcome. So, this study has been undertaken to observe the relation of SIRS and PELD score
with hospital outcome of patients with liver cirrhosis.
Methods: This cross-sectional analytic study was carried out from March 2018 to February 2019. Fifty
three children with cirrhosis (1 month to 12 years) admitted at paediatric Gastroenterology & Nutrition
department of Bangabandhu Sheikh Mujib Medical University, Dhaka were selected consecutively.
Informed written consent were taken from guardians and ethical clearance was obtained from
Institutional Review Board of the university. Detailed history, clinical examination and laboratory
investigations were done. Presence or absence of SIRS was assessed and PELD score was
calculated at admission. Information were recorded in data sheet and analyzed by computer-based
program SPSS. Categorical variables were expressed by number and percentage, and continuous
variables were expressed by mean±standard deviation. Student's T test was done for quantitative data
and Chi-square test and/or Odds ratio was done for qualitative data. Multivariate logistic regression
analyses were done to identify variables that were independently associated with outcome. Sensitivity,
specificity, positive predictive value (PPV) and negative predictive value (NPV) of positive SIRS and
high PELD score were calculated to predict mortality. Area under Receiver Operating Curves
(AUROC) was calculated. For all statistical tests p value of < 0.05 was considered significant.
Results: Out of 53 patients, 26 (49.1%) with positive SIRS and 27 (50.9%) with negative SIRS with a
mean age of 74.9±55.8 months were enrolled. Male to female ratio was 1.2:1 and mean hospitalization
period was 15 days. Ten (18.9%) patients died during hospital stay and mortality was significantly
higher in SIRS positive group (30.8% vs 7.4%, p=0.03). Sensitivity, specificity, PPV and NPV of SIRS
to predict death was 80%, 58%, 30.3% and 92.6% respectively. AUROC of positive SIRS was 0.691
(95% CI 0.517-0.865). Mean serum albumin level was 1.9±0.38 gm/dl in death and 2.4±0.8 gm/dl in
discharged patients (95% CI 0.009-1.07) and low serum albumin was significantly associated with
increased mortality (p=0.015). Mean PELD score was 24 and high PELD score (>24) was associated
with increased risk of death (odds ratio 2.294). Sensitivity, Specificity, PPV, NPV of high PELD score
to predict death were 60%, 60.5%, 26.1% and 86.7% respectively. AUROC of high PELD score was
0.602 (95% CI 0.406-0.799). Multivariate logistic regression analysis among positive SIRS, low serum
albumin & high PELD score showed that only positive SIRS was independently related to increased
mortality (p< 0.05).
Conclusion: Positive SIRS & high PELD score were related to increased hospital mortality in
paediatric liver cirrhosis patient.
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[Figure: ROC curve of SIRS and PELD for prediction of outcome.]
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Does the King´s College Wilson´s predictive index (WPI) predict mortality in Indian children
with Wilson´s disease? - A single centre prospective observational study in a tertiary care
hospital
Sahana Shankar1, G. Vikneswaran2, H.R. Somashekara3
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Hrudayalaya, Department of Clinical Research, Bangalore, India
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Objectives and Study: Copper chelating agents are the mainstay of treatment in Wilson's disease
(WD), an autosomal recessive disease of copper metabolism. WD presenting with acute liver failure
(ALF) and encephalopathy is uniformly fatal with liver transplantation (LT) being the only curative
treatment. In children presenting with chronic decompensated liver disease or ALF sans
encephalopathy, patient selection for LT is challenging, as some are likely to improve with chelation
therapy. The King's College Wilson's predictive index (WPI)-a combination of bilirubin, AST, WBC
count, PT INR and albumin, where a score of >11 portends poor prognosis, thus warranting listing for
LT, is widely used to aid decision-making. We prospectively evaluated the validity of WPI in predicting
mortality in an Indian cohort of children with WD.
Methods: Between April 2015 to December 2019,consecutive patients < 18 years of age with WD
who presented with acute liver failure (defined as per the Paediatric ALF study) or acute
decompensation (defined as presence of jaundice and/or ascites) of previously diagnosed or
undiagnosed chronic liver disease were included. Diagnosis of WD was based on a Ferenci score > 4,
after ruling out other aetiologies. All patients received supportive treatment in the paediatric intensive
care unit and were commenced on D-penicillamine and zinc. Laboratory parameters on admission
were considered for calculating WPI. Receiver operator curve analysis was performed for WPI and for
individual parameters including bilirubin, PT INR, AST, WBC count, albumin, platelet count and APRI
(AST-Platelet ratio index).Outcomes were defined as death or LT and successful chelation therapy.
Results: A total of 20 patients(10y,60% male) were included. All patients presented with acute
decompensation of previously undiagnosed chronic liver disease and were confirmed to have WD
based on Ferenci score > 4. All except 5 patients(15/20, 75%) had KF rings. Two patients(10%) had
normal ceruloplasmin levels (5mg/dL,1-22mg/dL). Median 24-hour urinary copper was 150µg/24hr
(73-2436µg/24hr).One patient who had normal ceruloplasmin level and an absent KF ring underwent
liver biopsy with dry weight copper estimation (255µg/g) and genetic testing which confirmed WD.
Mortality rate was 20% (4/20). Median duration of follow-up in those with successful chelation therapy
was 24(6-54) months. A univariate analysis of individual laboratory parameters showed poor AUC of
0.43(0.0-0.88) and 0.55 (0.21-0.89) for WBC count and albumin respectively and a high AUC of 0.98
(0.91-1.00) for APRI. The WPI performed poorly in predicting mortality in the study cohort (table). A
modified WPI, was proposed with a modified score for serum albumin (table), which showed better
specificity and positive predictive value in predicting mortality.
Conclusion: The King's College WPI was a poor predictor of mortality in an Indian cohort of children
with WD. A new modified Wilson's predictive index with a modified score for serum albumin, likely
reflective of nutritional status of children in developing countries, showed improved specificity and
positive predictive value in predicting mortality without LT. The new proposed predictive index needs
to be validated in larger, multicenter Indian cohorts before recommending wide spread use.
Modified
albumin
(g/L)

Original
albumin
(g/L)

0-6.7

>35

>45

101-150

6.8-8.3

25-34

34-44

151-300

8.4-10.3

20-24

25-33

Score

Bilirubin
(μmol/L)

PT INR

0

0-100

0-1.29

0-100

1

101-150

1.3-1.6

2

151-200

1.7-1.9
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3

201-300

2.0-2.4

301-400

10.4-15.3

15-19

21-24

4

>301

>2.5

>401

>15.4

<14

<20

Cut-off score for modified WPI > 12
Predictive
score

AUC

95% CI

Sensitivity

Specificity

PPV

NPV

Cut-off
score

WPI

0.81

0.48-1.00

0.75

0.68

0.37

0.92

11

Modified
WPI

0.81

0.48-1.00

0.75

1.00

1.00

0.94

12

[Parameters of Modified WPI and its performance against original WPI ]
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Sarcopenia in children and young adults with primary sclerosing cholangitis and IBD
Lena Winberg1, Ruth Cytter-Kuint1, Eyal Shteyer2
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Background: Malnutrition is common in children with inflammatory bowel disease (IBD) and in liver
diseases. The nutritional status can be assessed by evaluating for sarcopenia, which is described as
the loss of muscle mass and/or strength that are reflected by decreased psoas muscle surface area
(PMSA). Accumulating data shows association of PSMA with chronic diseases, however, literature
regarding sarcopenia in children is still limited. The aim of this study is to assess sarcopenia in
children and young adults with sclerosing cholangitis (PSC) with or without IBD.
Methods: Retrospective analysis of patients below 25 years of age diagnosed with PSC between the
years 2010-2018 was done. Patients who performed magnetic resonance imaging (MRI) were
included in the study. Detailed clinical, anthropometric, laboratory and imaging findings were recorded.
The control group was comprised of children who underwent MRI due to suspected scoliosis or kidney
structural anomalies and had normal study. PMSA was determined at intervertebral disc L3.
Results: Sixty five patients were included in the study. Twenty with PSC with mean age of 15.2±5
years, 12 were female and 9 had IBD. The control group comprised of 45 healthy subjects with no
significant difference in age, gender and BMI from the study group. There was no significant difference
in PMSA between groups. However, PMSA significantly correlated with aspartate transaminase (AST)
and Platelet Ratio Index (APRI) score (marker for hepatic fibrosis, r=-0.49, p=0.02). Additionally,
PMSA was significantly higher in patients who had both PSC and IBD (475.61±136 vs. 789±328,
p=0.01).
Conclusions: Children and young adults with concomitant PSC and IBD were in a better nutritional
status in comparison to patients with PSC alone, as evidenced by lesser degree of sarcopenia.
Additionally, sarcopenia correlates to the degree of liver fibrosis assessed by APRI score. Further
larger studies are warranted in order to corroborate the importance of sarcopenia in patients with PSC.
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Late-onset multiple acyl-CoA dehydrogenase deficiency (MADD) as a cause of steatohepatitis
with recurrent severe hypertransaminasemia: case report and systematic review of the
literature
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Objectives and Study: Diagnosis of obesity-unrelated paediatric steatohepatitis is a challenging issue
due to an extremely vast number of classical and novel causes. This report aims to focus on the lateonset Multiple Acyl-CoA Dehydrogenase Deficiency (MADD) as a cause of steatohepatitis with
recurrent severe hypertransaminasemia.
Methods: Case Report; urinary organic acids mass spectrometric analysis, serum acylcarnitine
determination; genetic testing for alpha (ETFA) and beta (ETFB) electron transfer flavoprotein, and
electron transfer flavoprotein dehydrogenase (ETFDH); systematic literature review.
Results: GC is a 11 y.o. otherwise healthy, non-obese, child admitted for weakness/asthenia,
vomiting, and recently discovered severe recurrent hypertransaminasemia (ALT and AST up to x 20
times upper limit of normal (uln). Previous regular laboratory checkups including transaminases were
normal at age 1, 7, 8 years old. At entry, laboratory data confirmed hypertransaminasemia (AST x 20
uln; ALT x 30 uln; CPK x 10 uln; LDH x 4 uln). Hepatic ultrasound showed a bright liver. Due to a
persistent undulating pattern of serum enzymes, a liver biopsy was performed and it showed a micromacrovacuolar steatohepatitis picture with minimal fibrosis (Figure 1A).
During the hospitalization, main viral, autoimmune, toxic, and common metabolic causes of
hypertransaminasemia were ruled out by appropriate tests. Blood glucose, gases, lactate, ammonia
were repeatedly found normal. Astenia was evaluated by 6 minutes walking test which resulted
positive since showed fatigue after only 1.49 minutes (with oxygen saturation 78%, Heart frequency
180 beats per minute, meters traveled 160).
Magnetic Resonance Imaging was indicative of lipid storage of thighs muscles (mild, Figure 1B) and
liver (severe). At hospital discharge CPK values were normal; AST x 1.2; ALT x 4 uln; LDH x 2 uln.
Serum aminoacids (increased proline), acylcarnites (increased C4-C18) and a large excretion of
urinary glutaric acid, ethylmalonic, butyric, isobutyric, 2-methyl-butyric and isovaleric acids suggesting
a possible diagnosis of MADD (#OMIM 231680). Serum acylcarnitines ad urinary organic acids
fluctuated overtime paralleling serum transaminases with highest values manifest during periods of
illness (e.g.flu) or catabolic stress (e.g. protracted fasting), confirming recurrent nature of episodes in
MADD. Genetic testing for ETFA, ETFB and ETFDH confirmed the diagnosis [homozygous for the
variant c.1658A> G (p.Tyr553Cys) in exon 12 of the ETFDH gene]. Both parents were heterozygous
for the mutated allele.
Lipid restricted diet and oral Riboflavin treatment (100 mg thrice/day) rapidly ameliorated symptoms,
serum enzymes and metabolic profiles which persisted normals. After ten months of therapy, lipid
storage of thighs muscles was absent (Figure 1C).
Systematic literature review (36 articles included) showed that liver is an extramuscular organ rarely
involved in late-onset MADD, mostly in mainland Chinese patients. Over 45 patients showed fatty liver,
but only 6 with a severe laboratory/histological features.
Conclusion: MADD is a disorder with a clinically heterogeneous phenotype. Our study suggests that
MADD warrants consideration in the work-up of an orphan diagnosis of obesity-unrelated severe
steatohepatitis.
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[Figure 1. Liver Histology and Magnetic Resonance Imaging ]
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A challenging case of an unusual hepatic tumour in a teenage girl
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A Novel Case report:
History & Examination: A 14 year old girl presented with continuous mild epigastric pain and
intermittent vomiting for 3 months. She had history of amenorrhoea for 4 months. She was previously
said to be fit and healthy. On examination her growth was appropriate. She was anicteric, had
tenderness over epigastric/right hypochondrium and significant hepatomegaly. Other systemic
examination was normal.
Evaluation: Complete blood count - Hb 11, Wbc 4000, Platelet 2,15,000. PT (INR)/aPTT were within
normal limits. Liver function tests were slightly deranged (AST-52 us/L, ALT-54 u/L, GGT-95 u/L,
Normal bilirubin and albumin). Blood glucose & HbA1c were unremarkable. Ultrasound abdomen
revealed diffuse right liver lobe mass, otherwise unremarkable. Alfa-fetoprotein was normal. MRI
abdomen confirmed diffuse right lobe hepatic mass (17.8 cm x 13.3 cm) with compression of intrahepatic inferior vena cava and suggestive of hepatic adenoma. Liver biopsy under image guidance
confirmed the mass as hepatic adenoma.
Management: In the multidisciplinary (MDT) meet involving paediatric hepatologist, liver surgeon,
paediatric oncologist and interventional radiologist, surgery was contemplated. However as the mass
on the right lobe of liver was huge and only a small left liver lobe would be available post surgery, the
patient would be at a risk of liver failure if complete surgical resection was done at this stage. Also
surgical team believed technically the resection could be challenging. Hence, it was decided to reduce
the size of the mass by embolisation in the interim. Two sittings of selective embolisation of tumour
branches of right hepatic artery was done, with 6 months interval. Following the first sitting of
embolisation the girl developed post embolisation syndrome which was medically managed. The
second embolisation was uneventful. Tumour size significantly reduced to 12.1 cm x 9.8 cm and left
lobe enlargement was noted. At this point surgical excision of the hepatic adenoma was done along
with right hepatectomy. She recovered well post operatively. She was followed up at frequent intervals
and at 12 months post surgery, she remained clinically well with normal liver function tests.
Discussion: Hepatocellular adenomas (HCAs) are extremely rare during childhood. They are benign
liver tumors that represent a heterogeneous group in which histopathological features may vary
according to the etiological background. HCA can be sporadic but is more frequently associated with
predisposing factors such as oral contraceptive use, GSD type I and III, Tyrosinemia, anabolic
androgenic steroid treatments, Fanconi anemia, congenital or surgical portosystemic shunt, germline
mutation of HNF1-𝛼 gene and familial adenomatosis polyposis.
In our patient there was no history of oral contraceptive use or underlying liver disease. No genetic
predilection noted. As there is a risk of rupture and bleed of this large size adenoma, we intervened
cautiously with MDT approach.
Conclusion: Hepatic adenoma, particularly large one is extremely rare in paediatric age group and
needs MDT management. Our case is submitted for novelty in that the huge adenoma size can be
successfully reduced by selective embolisation technique before high risk surgery to achieve optimal
post operative outcome.
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[Hepatic Adenoma - Before and After Two Embolisation]
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Mutational analysis of exon 8 and exon 14 of ATP7B gene in Bangladeshi children with Wilson
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Objectives of the Study: Wilson disease (WD) is an autosomal recessive disease caused by
mutation in ATP7B gene. The spectrum of ATP7B gene mutations varies in different population. The
objective of this study was to identify mutation in exon 8 and exon14 of ATP7B gene in Bangladeshi
children diagnosed clinically as Wilson Disease. We had also an aim to explore the genotypic and
phenotypic correlation.
Methods: It was a cross sectional observational study. This study was conducted at the Department
of Pediatric Gastroenterology & Nutrition, BSMMU, Dhaka, Bangladesh
during January, 2017 to June, 2018. A total of 37 individuals diagnosed as Wilson disease were
recruited in the study. Venous blood (about 3 ml) was drawn aseptically from each patient for Genetic
laboratory workup. The samples were taken into tubes containing EDTA. The blood were preserved at
-30 degree Celsius for long term preservation. The peripheral blood leukocyte of the patients were
collected and genomic DNAs were extracted by Maxwell Blood DNA Kit, Model: AS1010, Origin:
Promega, USA. based on the manufacture's instructions. Exons 14 and 8 of ATP7B and their
associated splice-site junctions were ampliﬁed by the PCR using two sets of newly designed forward
and reverse primers to cover the two hot spots. Amplification was performed in a Biometric Thermal
Cycler (Biometra, GmbH, Germany). The size and quantity of PCR products were verified by
electrophoresis in 1.5% (w/v) agarose gel.74(37x 2) PCR products were sent for Sanger Sequencing.
Modern Sanger Sequencing typically uses fluorescently labelled dideoxynuleotides that are detected
by a laser after capillary electrophoresis to generate a sequence chromatogram with fluorescent peaks
corresponding to incorporation of four different fluorescent dyes. Here, PCR was done in a total
volume of 20ml containing PCR buffer, 200mMdNTP, 1pmol of each primer, 1U of Taq polymerase
and 100ng of genomic DNA. The sequenced data were analyzed by Chromas version 2.6.6 software
and the nucleotide blast was done by NCBI nucleoblast. The sequences were analyzed using AB
Applied Biosystems. The base sequences were matched with the reference sequences using Mega
software.
Results: In this study, single novel homogygous mutation pLeu.1071Val. in the exon 14 were present
in all (100%) studied children clinically diagnosed as Wilson disease. Heterozygous mutations
p.Gly1061Glu were also found in 6 patients (6%) which is one of the common mutation in Wilson
disease affecting exon14. In exon 8, p.Arg778Leu mutation was detected in 1 patient (2.7%) which is
common in Chinese and South Asian population and was heterozygous. Two novel heterozygous
missense mutations p.K785R (2.7%) and p.S744F (2.7%) were also found in two other child.

ID

Exon

Nucleotide
change

Amino acid
change

Nucleotide
change

Amino-acid
change

Type

10_H_1069Q

14

c.3182G >A*

p.G1061E

c.3211T>Gi

p.L1071V

Missense

11_H_1069Q

14

c.3182G >A*

p.G1061E

c.3211T>Gi

p.L1071V

Missense

15B_H_1069Q 14

c.3182G >A*

p.G1061E

c.3211T>Gi

p.L1071V

Missense

18_H_1069Q

14

c.3182G >A*

p.G1061E

c.3211T>Gi

p.L1071V

Missense

31_H_1069Q

14

c.3182G >A*

p.G1061E

c.3211T>Gi

p.L1071V

Missense

40_H_1069Q

14

c.3182G >A*

p.G1061E

c.3211T>Gi

p.L1071V

Missense
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28_R778G-F

8

c.2310C>G * NA

c.2333G>T

p.R778L

Missense

11_R778G-F

8

c.2354A>G*

p.K785R

Missense

30_R778G-F

8

c.2231C>T*

p.S744F

Missense

[Distribution of mutations detected in exon 14 and exon8 of the ATP7B gene in the current study]

Conclusion: We found three novel mutations in Bangladeshi children with Wilson disease . This
finding indicates the necessity to study the mutation profile of whole ATP7B gene in our population for
risk prediction. Further large scale study will help in the development of Mutational Data Base of
Bangladeshi population with Wilson Disease.
Disclosure of Interest: This study was funded by University Grants Commission Bangladesh and
Research & Development Wing of Bangabandhu Sheikh Mujib Medical University (BSMMU)
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Primary sclerosing cholangitis in children with inflammatory bowel disease
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Objectives and Study: Primary sclerosing cholangitis (PSC) is the most common hepatobiliary
pathology (HBP), associated with inflammatory bowel diseases (IBD), but it's frequency and nature of
the course in children remain poorly studied. To identify the frequency and nature of the
manifestations of PSC in children with IBD.
Methods: For the period from 2015 to 2020 at the National Medical Research Center of Children´s
Health admitted 560 primary IBD patients aged from 1 years to 17 years 11 months, median age - 8.0
[6.0; 13.0] years. Ulcerative colitis (UC) was detected in 285 patients (51%), the Crohn´s disease (CD)
- in 275 patients (49%). The incidence of PSC in children with IBD was assessed based on
identification of laboratory markers of cholestasis and changes bile ducts according to abdominal
ultrasound cavity, MR cholangiopancreatography and hepatobiliscintigraphy, as well as the nature of
the lesion the gastrointestinal tract according to colonoscopy.
Results: Eighty (14%) of 560 children with IBD had HD. PSC without outcome in liver cirrhosis (LC)
had 34 (58%) children with IBD, with an outcome in LC - 12 (20%) children, PSC as part of Overlap
syndrome with AIH without LC formation - 8 (14%) children and with outcome in LC - 5 (8%) patients.
Among 80 children with HBP combined with IBD, 47 (80%) patients were with UC and 12 patients
(20%) with CD. Moreover, in group with isolated PSC in children with UC prevailed boys. The debut of
PSC was noted at the age of 2 to 17 years. 12 (20%) children with PSC preceded the development of
IBD, in 47 (80%) children PSC detected during follow-up patients with IBD. When analyzing the
colonoscopic picture, it was found that children with a combination of PSC with IBD, most often the
course of pancolitis is noted (51.5%).
Conclusion: As a result of the survey, it was found that PSC is the most common form of HBP,
combined with IBD, which predominantly debuts against the background of IBD and is associated with
a higher risk of developing UC in males with involvement in the inflammatory process of all parts of the
intestine. Knowledge about the combination of HBP with IBD can help in the timely diagnosis,
treatment of these pathologies and prevention of development complications.
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Objectives and Study: To describe the frequency of the aetiology of PALF in our country, Mexico. To
evaluate the use of externally developed and validated predictive models of PALF in our population.
Methods: The medical records of 118 paediatric patients with PALF attended in the department of
Gastroenterology and Nutrition of the National Institute of Paediatrics (INP) from January 2001 to
January 2019 were retrospectively reviewed. Demographic, biochemical, and clinical data were
compared between deceased patients and survivors. Group differences were determined using the
chi-square test or Welch´s t test. Since the marginal frequencies in the contingency tables were not
fixed, Fisher´s exact test was not used. To evaluate the prognostic performance of the equations, LUI
with PT, LUI with INR, PELD and MELD, logistic regression models were built, and based on these
models, the C statistic was calculated for each model. In addition, we report other diagnostic
parameters with their 95% confidence intervals. The p values were interpreted as statistically
significant if P < 0.05. All statistical analyses were performed by JMP11 from SAS Institute, Inc.
Results: In our population, we found that there is not a predominance of gender in PALF, 47% boys
and 53% girls. The main aetiology is infectious, predominantly of viral origin. HAV represents the most
frequent identifiable cause with 25.4% cases, followed by CMV 7.6% cases, Epstein Barr Virus and
Parvovirus B19. Autoimmune hepatitis plays an important role with 13.6% cases, and as in other
publications, PALF without a specific aetiology had a relevant presence with 25.4% cases. In the
analysis of biochemical markers, we documented that PT prolongation, PT activity, INR, increased
ammonia levels, total bile, and low albumin are poor prognostic factors in patients diagnosed with
PALF. Applying the equations of LUI with PT, LUI with INR, PELD and MELD to our data, we
confirmed the satisfactory performance of the first three as prognostic prediction models of PALF and,
as expected, the MELD equation could not predict the evolution patient mortality. In terms of AUC, LUI
with PT showed the highest value (0.79) followed by PELD (0.74) and LUI with INR (0.73). The AUC of
MELD was remarkably low (0.55) (Figure 1). Among the three equations that presented an acceptable
diagnostic performance, the difference in LUI with PT versus PELD and LUI with INR were statistically
significant, while the difference between the last two was not. Compared with the levels with
unsatisfactory specificity and positive predictive value, LUI with PT performed better in the diagnosis of
our patients than the other two. Likelihood ratios, especially positive likelihood ratio point estimates
and 95% CI, indicate that LUI with PT can significantly change the subsequent probability of
diagnosing a patient as positive.
Conclusion: In developing countries, HAV continues to be the most common cause of PALF.
Hyperbilirubinemia, high ammonia levels, low albumin levels, severe coagulopathy, a subacute and
hyperacute presentation, and encephalitis may be prognostic values to predict outcome. LIU using PT
shows a higher prediction value, followed by PELD in our population.
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[Figure 1.]
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Liver fibrosis in chronic hepatitis C in children (multicenter study)
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Objectives and Study: To determine the severity of liver fibrosis and fibrosing speed in children with
chronic hepatitis C (CHC).
Methods: Conducted a retrospective analysis of the degree of liver fibrosis and fibrosing speed
depending on the duration of infection and transmission ways in 94 children with CHC who was made
a morphological study of liver biopsies. Degree of fibrosis was evaluated on a scale Desmet (F0, F1,
F2, F3, F4).
Results: Perinatal transmission of HCV was observed in 44 children (46.8%), parenteral transmission
of HCV in 37 patients. In 13 children, it was not possible to identify the HCV transmission route. In 12
patients (12.8%), liver fibrosis was not detected. In 46 patients (48.9%), F1 was determined. F2 was
found in 29 children (30.9%). In 6 patients F3 was determined, in one patient (1.1%) with a disease
duration of more than 12 years, F4 was detected.The duration of infection was up to three years in 12
children, moreover, in 10 of them fibrosis of varying severity was already determined. Duration of
infection from 3 to 7 years was in 28 patients, fibrosis was detected in 25 cases. In 36 children, the
duration of HCV infection was from 7 to 12 years, in 15 cases, F2-F3 was determined. In 18 children
with a duration of HCV infection >12 years, liver fibrosis of varying severity was detected in 17 cases,
while in 9 patients, severe liver fibrosis was found (Figure 1A).
In perinatal transmission of HCV infection F1-F2 already after 3-7 years from the moment of infection
was detected in 20 children (45.5%), in parenteral transmission of HCV infection - in 4 children
(10.8%). Severe fibrosis (F2-F3) was determined after 7-12 years from the moment of infection with
perinatal transmission HCV infection in 7 patients (15.9%), and with parenteral transmission HCV
infection F2-F3 7-12 years after infection was detected in 8 children (21.6%).
Conclusion: Conducted a retrospective analysis of the degree of liver fibrosis and fibrosing speed
depending on the duration of infection and transmission ways in 94 children with CHC who was made
a morphological study of liver biopsies. Degree of fibrosis was evaluated on a scale Desmet (F0, F1,
F2, F3, F4).
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[Figure 1. Liver fibrosis in children with chronic hepatitis C.]
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Objectives and Study: Pandemic of childhood obesity resulted in increasing prevalence of
nonalcoholic fatty liver disease (NAFLD) which is regarded as a hepatic manifestation of metabolic
syndrome. Recent evidence suggests potential association of hyperuricemia with components of
metabolic syndrome. Therefore the aim of our study was to evaluate the serum uric acid concentration
in obese children with NAFLD.
Methods: The retrospective analysis included demographic, clinical and laboratory data of 102 obese
children (median age 12 years) who had been admitted to the Department to diagnose initially
suspected liver disease. Patients with viral hepatitis (HCV, HBV, CMV), autoimmune (AIH), toxic
(DILI), coeliac disease and selected metabolic (Wilson's disease, alfa-1-antitrypsin deficiency) liver
diseases were excluded from the study. Criteria for NAFLD diagnosis included liver steatosis in
ultrasound as well as elevated serum alanine transaminase (ALT) activity. The total intrahepatic lipid
content (TILC) was assessed by magnetic resonance proton spectroscopy (1H-MRS). Serum uric acid
(SUA) was assessed using the colorimetric metod and estimated glomerular filtration rate (eGFR) was
calculated using the bedside Schwartz equation. Hyperuricemia was defined as SUA ≥ 5.5 mg/dl and
hyperfiltration (HF) was eGFR ≥ 135 mL/min/1.73 m 2. Reduced glomerular filtration rate was defined
as eGFR ≤ 90 mL/min/1.73 m2.
Results: NAFLD was diagnosed in 36 (35%) and hyperuricemia in 63 (62%) patients. Three patients
had reduced eGFR and hyperfiltration was observed in 34 (33 %) patients. Obese children with
NAFLD had significantly higher concentrations of SUA (p< 0.05), insulin (p< 0.05), HOMA index (p<
0.05) and TILC (p< 0.01). Significantly higher BMI (p< 0.01), eGFR (p< 0.05), activity of gamma glutamyltransferase (GGT) (p< 0.01) and concentration of bilirubin (p< 0.01) were observed in
hyperuricemic patients. There was a significant, positive correlation between SUA and BMI (R=0.44,
p< 0.001), waist circumference (R=0.53, p< 0.001), ALT (R=0.23, p< 0.05), GGT (R=0.31, p< 0.001)
and bilirubin (R=0.27, p< 0.01).
Conclusion: The differences in the serum concentrations of uric acid between the groups and
correlations found between SUA and other parameters suggest their potential role as a non-invasive
biomarker of NAFLD in obese children.
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Objectives and Study: In Poland the prevalence of overweight or obesity are - 20% and 15% in
school-aged boys and girls. One of the major complication of obesity is NAFLD. The presentation of
NAFLD may vary from simple steatosis, NASH to liver cirrhosis and HCC. The "gold standard" in the
diagnosis of NAFLD is still invasive liver biopsy. Non-invasive NAFLD diagnosis with ALT and US
evaluation have low-sensitivity for the initial stage of fatty liver. Transient elastography FibroScan®
with controlled attenuation parameter (CAP) gives higher sensitivity and specificity in diagnosis of fatty
liver. The aim of the study was to evaluate steatosis and fibrosis of the liver in overweight and obese
children with FibroScan® in relation to anthropometric parameters and body composition. We
regarded E>6,9 kPa to detect fibrosis [Fitzpatrick et al. Hepatology and Nutrition [2012] and CAP >
249 dB/m to be optimal threshold to detect steatosis with FibroScan® transient elastography [Ferraioli
et al. BMC Gastroenterology (2017]
Methods: Extended international (IOTF) body mass index cut-offs were used to divide patients into
obesity - OB (92 children), overweight - OW (109 children) and normal groups (61 children). Liver
steatosis (CAP) and fibrosis (E) were measured with FibroScan®. Bioimpedance was measured using
the Jawon Medical X-Contact 357S analyzer. Anthropometric measurements including: weight, height,
BMI, waist circumference(WC), hip circumference, abdominal, subscapular and triceps skinfolds were
standardized according to the OLAF study. Differences between groups were analyzed with ANOVA.
For analysis we used also multiple regression model with independent explanatory variables as age
and gender and associated variables like %FAT, WC and abdominal skinfold.
Results: There were no differences in age only among control group and overweight group. The
obese group was slightly older: mean age in OB children was 14,2 yrs. (SD±2,5), in OW group - 13,0
yrs. (SD±2,6) and 13,2yrs. (SD±2,6) in controls. We had significant differences in E values only
between obese patients and other groups. Mean E was 6,1kPa (SD±2,2) in OB patients, 4,9 kPa
(SD±1,3) in OW group and 4,7kPa (SD±1,1) in controls. We found liver fibrosis in 9% (10/109)
overweight and 17% (16/92) obese children. Mean CAP differed significantly in all study groups and in
obese patients it was 287dB/m (SD±44), in overweight group -245dB/m (SD±40) and 191dB/m
(SD±28) in controls. Fatty liver was present in 81%(75/92) obese patients and 40% (44/109)overweight. In healthy controls we did not find any child with fatty liver or liver fibrosis. In our multiple
regression model we found that waist circumference (WC) and gender were independently associated
with E value, while WC was the only parameter which independently elevated CAP value.
Conclusion:
· majority of overweight and obese children present with liver steatosis
· waist circumference is the most important parameter which independently increases liver steatosis
and fibrosis in overweight and obese children
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Objectives and Study: It is well known that increased body mass elevates the risk for non-alcoholic
fatty liver disease (NAFLD) both in children and adults. Also adult patients with type 1 DM are at an
increased risk for NAFLD. But evaluation of this condition in pediatric population type 1 DM is still not
clear. In this study we used FibroScan® with option Controlled Attenuation Parameter (CAP) to
perform more precise assessment of fatty liver than commonly used in clinical practice and large
cohort studies NAFLD diagnosis based on elevated levels of ALT and ultrasound criteria. We regarded
E>6 kPa to detect fibrosis, and CAP > 249 dB/m to be optimal threshold to detect steatosis with
FibroScan® transient elastography [Ferraioli et al. BMC Gastroenterology (2017), Le d
́ inghen et al.
Liver International ISSN 1478-3223 (2012]
The aim of this study was to evaluate frequency of NAFLD in BMI comparable groups of children with
type 1 DM and normal weight or overweight.
Methods: We used FibroScan® with CAP to assess hepatic steatosis and stiffness of the liver in 4
groups of patients matched for age (age 7-18 years). We analyzed 18 patients with type 1 DM and
overweight (DM1), 108 patients with type 1 DM and normal weight (DM1N), 87 patients only with
overweight (OW) and 58 lean controls. Extended international (IOTF) body mass index cut-offs were
used for overweight classification in our patients. We focused on assessing patients in groups with
similar BMI, we also compared healthy controls with two overweight groups. For group comparison we
used Kruskal-Wallis test. P-values < 0.05 were considered to be statistically significant.
Results: There were no differences in age only among control group and OW group. The DM1 and
DM1N groups were slightly older than OW and control group, respectively. Mean age was
15,1yrs.(SD±2,3) in DM1 children, 14,3 yrs. (SD±2,8) in DM1N group, 12,9 yrs. (SD±2,3) in OW group
and 13,1 yrs. (SD±2,5) in controls. There were no significant differences between the similar groups in
SDS BMI. Liver fibrosis (E) measured with FibroScan® did not differ statistically comparing overweight
groups and control group separately. There were also no differences in E values between groups with
normal weight. We did not find significant liver fibrosis in all groups and mean E was 5,1 kPa (SD±1,5)
in DM1 children, 4,5 kPa (SD±1,1) in DM1N patients, 5,1 kPa (SD±3,8) in OW group and 4,7 kPa
(SD±1,1)in controls. There was a statistical difference in CAP measurements between the control
group and other groups studied, but the difference between CAP in normal weight patients with type 1
DM and lean controls was not clinically significant. There were no differences in CAP comparing
patients with overweight, but in both groups we found significant percentage of liver steatosis. Mean
CAP was 239 dB/m (SD±33,5) in DM1 children, 201 dB/m (SD±28,1) in DM1N patients, 238 kPa
(SD±42,6) in OW group and 189 kPa (SD±27,2) in controls. Fatty liver was diagnosed in 28% (5/18) in
DM1 patients, 4%(4/108) in DM1N patients, 36% (31/87)in OW group.In healthy controls we did not
find any child with fatty liver.
Conclusion:
· NAFLD is a significant problem in overweight children
· DM type 1 seems not to increase the risk of fatty liver neither in normal nor in overweight children
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Liver steatosis is not a significant clinical complication of diabetes mellitus type 1 in children
Sebastian Więckowski1, Jolanta Świderska2, Anna Świąder-Leśniak3, Wojciech Jańczyk1, Mieczysław
Szalecki2,4, Piotr Socha1
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Objectives and Study: At present NAFLD (non-alcoholic fatty liver disease) detection is based on
ultrasound (US) and elevated levels of ALT. Still, US has limited sensitivity. FibroScan® with option
Controlled Attenuation Parameter (CAP) can assess liver steatosis more precisely. Adult patients with
type 1 DM are at an increased risk for NAFLD. Evaluation of this disease in pediatric population type 1
DM still is not clear. Fatty liver are common in children with overweight/obesity, but most children with
type 1 DM have normal weight.
The aim of this study was to evaluate frequency of liver steatosis (CAP) and fibrosis (E) in children
with type 1 DM. We regarded E>6 kPa to detect fibrosis, and CAP > 249 dB/m to be optimal threshold
to detect steatosis with FibroScan® transient elastography [Ferraioli et al. BMC Gastroenterology
(2017), Le ́dinghen et al. Liver International ISSN 1478-3223 (2012]
Methods: We used FibroScan® with CAP to assess hepatic steatosis and stiffness of the liver in 3
groups of patients differing in BMI with type 1 DM and in healthy, lean controls matched for age (age
7-18 years). Extended international (IOTF) body mass index cut-offs were used for classificate
patients in overweight&obesity, normal and underweight groups. We analyzed 21 patients type 1 DM
with obesity (3) or overweight(18) (OO), 98 type 1 DM patients with normal weight (DM1N), 10 patients
with type 1 DM and underweight (UW) and 58 from control group. We additionally evaluated HbA 1c
and ALT in every patient with type 1 DM. For statistical analysis we used Kruskal-Wallis test and
Spearman's rank correlation. P-values < 0.05 were considered to be statistically significant.
Results: There were no differences in age among all type 1 DM groups: mean age in OO children was
14,6 yrs. (SD±2,4), in DM1N group - 14,3yrs. (SD±2,4), in UW patients - 14,0yrs. (SD±3,1) and
13,1yrs. (SD±2,5) in controls. There were no significant differences between all groups comparing E,
HbA1c and ALT. We did not find significant liver fibrosis in all groups and mean E was 5,1 kPa
(SD±1,4) in OO children, 4,5 kPa (SD±1,1) in DM1N patients, 4,5 kPa (SD±1,4) in UW group and 4,7
kPa (SD±1,1) in controls. There was a statistical difference in CAP measurements only between the
group children with increased body weight and all others groups compared separately. Mean CAP was
242 dB/m (SD±33,0) in OO children, 203 dB/m (SD±27,4) in DM1N patients, 192 kPa (SD±34,0) in
UW group and 189 kPa (SD±27,2) in controls. Fatty liver was diagnosed only in type 1 DM patients:
33% (7/21) with increased body weight, 3% (3/98) with normal weight and 10% (1/10) with
underweight. HbA1c significantly correlated with CAP only in type 1 DM patients with normal weight
(Spearman rho=0,22, p=0,029) and underweight (Spearman rho=0,86, p=0,002). Mean HbA1c value in
OO children was 9,0% (range 6.5 - 15.6), in DM1N group - 8,6% (range 4.9 - 18.8), in UW patients 10,0% (range 6,5 - 15,5).
Conclusion:



prevalence of NAFLD in DM type 1 children is very low and does not seem to be clinically
significant · overweight/obesity is an important factor increasing risk of fatty liver in DM type 1
children
elevated HbA1c can contribute to liver steatosis in DM type 1
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Clinical presentations and outcomes of hepato-pulmonary syndrome and porto-pulmonary
hypertension in children at a single centre
Sarah Ailyne Wong1, Kong Boo Phua2, Teng Hong Tan3, Jonathan Tze Liang Choo3, Fang Kuan
Chiou2
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Objectives and Study: Hepatopulmonary syndrome (HPS) and portopulmonary hypertension (PoPH)
are uncommon complications in children with chronic liver disease, associated with significant
morbidity and mortality. Liver transplantation (LTx) is potentially curative only if performed at the early
stage. This study aims to describe the clinical outcomes of HPS and PoPH in pediatric patients at a
single liver unit in Singapore.
Methods: A retrospective study of patients aged 0 - 18 years diagnosed with HPS and/or PoPH from
1987 to 2019 was conducted. HPS was diagnosed based on evidence of arterial deoxygenation,
intrapulmonary vascular shunting (IVS), with background of chronic liver disease/portal hypertension
(PH). PoPH was diagnosed based on presence of portal hypertension and established criteria for
pulmonary hypertension from echocardiography and/or cardiac catheter study (CCS) in the absence of
other cardiopulmonary or vascular causes.
Results: Seven patients were included in the study, 5 patients with HPS and 2 with PoPH. Median
ages of diagnosis of HPS and PoPH were 12.8 years (range 3.5 - 17.1) and 15.9 years (range 13.2 18.2) respectively. Underlying liver aetiologies were biliary atresia (n=5), autoimmune hepatitis (n=1)
and glycogen storage disease type 4 (n=1). Incidence of HPS and PoPH in established cirrhosis from
our cohort was 8.5% and 3.4% respectively. Co-morbid complications included variceal haemorrhage
(n=4) and ascites (n=1). No patient had encephalopathy. Most prominent clinical features in HPS and
PoPH (respectively) were digital clubbing (5/5 vs 2/2) and exertional dyspnea (1/5 vs 2/2). In addition,
loud second heart sound was detected in both PoPH patients. In the HPS group, the median oxygen
saturation on pulse oximetry was 94.5% (range 91 - 97). However, in the PoPH group, both patients
had normal oxygen saturations. Laboratory parameters are presented in Table 1. IVS was confirmed
in all patients with HPS by contrast echocardiography (n=3) and/or lung perfusion study (n=3). For
both patients with PoPH, the mean pulmonary arterial pressures measured on CCS were 48mmHg
and 84 mmHg. Three patients with HPS showed improvement in oxygenation with optimisation of liver
disease and nutrition while awaiting transplant. Three patients underwent successful LTx at median
interval of 23 months (range 1-94) from HPS diagnosis while 2 patients remained on the waitlist. In
contrast both patients with PoPH died at mean interval of 27 months from diagnosis.

Serum Biochemistry

Hepatopulmonary syndrome (n=5)

Portopulmonary hypertension
(n=2)

Mean Albumin (g/L)

30 ± 2.12

23 ± 23

Mean Bilirubin (umol/L)

59 ± 268.7

69 ± 49.5

Mean ALT (alanine
aminotransferase) (U/L)

89 ± 35

33±24

Mean AST (aspartate
aminotransferase) (U/L)

129±48.3

67±59.3

23.4 ± 15.2

16.2 ± 16.2

115 ± 60.8

65 ± 50.9

Mean Prothrombin time (s)
9

Mean Platelet count (x 10 /L)
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Mean Creatinine (umol/L)

42.0 ± 21.5

72 ± 1.4

Median APRI (AST to Platelet
Ratio index)

3.06 (range 1.15 - 9.38)

2.70 (range 2.40 - 3.0)

Median MELD (Model for EndStage Liver Disease) [for patients
more than 12 years old]

12 (range 9 - 13)

16 (range 12 - 20)

[Biochemistry profiles and clinical scores at diagnosis of hepatopulmonary syndrome and/or
portopulmonary hypertension]

Conclusion:
1. Clinical onset of both HPS and PoPH is subtle and correlates poorly with liver biochemistry and
severity of liver disease.
2. Routine pulse oximetry screening in all patients with chronic liver disease and prompt
echocardiography may aid in detecting HPS at an early stage which may potentially be reversible. In
contrast, PoPH tends to present at an advance stage in children and survival rate is dismal.
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Sex-specific differences of liver fibrosis and steatosis degree in adolescents with overweight
and obesity
Natalia Zavhorodnia1, Olha Zavhorodnia1, Victoria Yagmur1, Irina Konenko1
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Gastroenterology, Dnipro, Ukraine
Objectives and Study: To evaluate the influence of gender on the degree of liver fibrosis and
steatosis in adolescents with overweight and obesity.
Methods: Differences in the degree of fibrosis and steatosis were analyzed by elastometry and
steatometry in 76 adolescents with overweight and obesity (46 boys and 30 girls). Measurements were
carried out using a FibroScan® 502 touch (Echosens, Paris, France). The average age of boys was
15.4 ± 1.8, girls - 13.2 ± 1.7 years. Body mass index (BMI) averaged 27.5 ± 3.8 in boys and 24.3 ± 4.9
in girls (p> 0.05). Index of insulin resistance (HOMA-IR) was 3,6 ± 0,5 in boys and 3, 2 ± 1,2 in girls.

Results: Indicators of liver stiffness did not depend on the sex of the patients and were 4.4 ± 1.1 and
4.05 ± 0.9 kPa in boys and girls, respectively. Analysis of the frequency of different degrees of fibrosis
also did not reveal gender differences. Fibrosis of the minimum level (F-0-1) prevailed: it was found in
44 boys (96%) and 29 girls (97%). LSM scores corresponding to F2-3 were found in 2 boys (4%) and
1 girl (3%). Mean САР values were significantly higher in boys and reached to 236.3 ± 54.3 db/m in
comparison to 207.7 ± 40.2 db/m in girls (p < 0.03). The difference was found due to the prevalence of
higher steatosis degree in the group of boys. The S0-S1 degree of steatosis was found in 21 girls
(70%) and in 12 boys (26%) while S2-S3 steatosis was found only in 9 girls (30%) and 34 boys (74%),
(p < 0.05).
Conclusion: There were no significant sex-specific differences in the mean LSM values and
frequencies of advanced fibrosis in adolescents. In boys, mean CAP values and freguency of
advanced steatosis were significantly higher compared with girls due to more pronounced hepatic
steatosis.
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The spectrum of free fatty acids and HOMA-IR level in children with biliary dysfunction on the
overweight and obesity background
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Objectives and Study: To study free fatty acids spectrum, insulin and HOMA-IR levels in children
with biliary dysfunction on the overweight and obesity background.
Methods: 32 overweight and obese children were examined. According to the gallbladder function
they were divided into 2 groups: 1 group - children with the gallbladder hypokinesia (n = 12); 2 group children with the gallbladder normokinesia (n = 20). 3 group (control) consisted of children with normal
weight and gallbladder normokinesia (n = 6). The content of free fatty acids (FFA), saturated free fatty
acids (SUFA), unsaturated free fatty acids (UFA), monounsaturated free fatty acids (MUFA),
polyunsaturated free fatty acids (PUFA) in the blood serum was determined by gas chromatography
and the atherogenic index of FFA (AIFFA) was calculated. The insulin levels were determined by an
enzyme-linked immunoassay test kit from "DRG International, Inc." (Germany) and HOMA-IR was
calculated. Statistical processing of the results was performed in the program Statistica 6.1.
Results: The obtained data analysis showed increase in FFA content of blood serum in the groups of
children: 1st - up to (2.47 ± 0.49) µg / µl; 2nd - up to (2.42 ± 0.63) µg / µl compared with the 3rd group
(1.70 ± 0.61) µg / µl. An increase of lipotoxic fractions content which are a part of SUFA was revealed
in 1st group - up to (2.31 ± 0.49) µg / µl; 2nd group - up to (2.42 ± 0.62) µg / µl compared with control
group - (1.76 ± 0.70) µg / µl. Moreover, an increase was found in the content of UFA in blood serum: in
the 1st group in 2.7 times - up to (0.11 ± 0.04) µg / µl (p < 0.01), in the 2nd group in 1.5 times - up to
(0.06 ± 0.02) µg / µl compared with 3rd group (0.04 ± 0.02) µg / µl. The level of MUFA increased in the
1st group up to (0.26 ± 0.16) µg / µl, decreased in the 2nd -up to (0.06 ± 0.01) µg / µl compared with 3
group (0.09 ± 0.005) µg / µl. Increased PUFA was detected in both group: 1st - up to (0.06 ± 0.02) µg /
µl and 2nd - up to (0.05 ± 0.02) µg / µl compared with 3 rd group (0.03 ± 0, 02) µg / µl. Due to the
detected imbalance in the FFAs spectrum, AIFFAs was increased in patients of 1st group in 7.2 times to
(0.36 ± 0.18) µg / µl (p < 0.05), 2nd group -in 6.2 times - to ( 0.31 ± 0.17) µg / µl, compared with 3rd
group - (0.05 ± 0.001) µg / µl. The level of HOMA-IR in blood serum increased in 1st group in 2.3 times
- up to (5.6 ± 0.56), in 2nd - in 1.3 times - up to (4.2 ± 0.35) compared with 3 group (2.4 ± 0.22).
Conclusion: The gallbladder biliary dysfunction on overweight and obesity background in children
was accompanied by imbalance in the spectrum of free fatty acids and increased insulin resistance,
that was more significant in children with gallbladder hypokinesia.
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Outcomes of pediatric liver transplantation (PLT); comparison between acute liver failure (ALF)
and end stage chronic liver disease (ESCLD) settings
Amr Alnagar1, Khaled Daradka1, Eirini Kyrana1, Marumbo Methga1, Karthikeyan Palaniswamy1,
Suzanne Davison1, Patricia Mcclean1, Sanjay Rajwal1, Vivek Upasani1, Vijayanand
Dhakshinamoorthy1, Raj Prasad1, Magdy Attia1
1Leeds

Teaching Hospitals NHS Trust, HPB and Liver Transplant Department, Leeds, United Kingdom

Objectives and Study: To compare outcomes of PLT in ALF and ESCLD settings.
Methods: This is a retrospective review of primary PLT recipients in single center. Patients were
divided into ALF or ESCLD group and the following parameters were compared: Pre-transplant
recipient parameters, donor parameters, operative parameters, and outcomes.
Results: Our database showed 232 primary LTs between 2000 and 2020 with the following
distribution :195 elective LTs for ESCLD and 37 super-urgent LTs for ALF. Recipients' age and weight
were significantly higher in ALF group. Most common indication for LT in ESCLD group was biliary
atresia while seronegative hepatitis was the most common indication in ALF group. Time on transplant
waiting list was significantly shorter for ALF group. Regarding pre-transplant location, home location
was higher in ESCLD group while hospital and PICU location were significantly higher in ALF group. In
terms of the source of the graft, living donors were significantly higher in the ESCLD group (34 donors)
than ALF group where no living donors where used. There was no statistically significant difference
between both groups in terms of rejection and vascular complications while biliary complications
showed significantly higher bile leak rates in the ESCLD group. Post-transplant survival was
significantly higher in the ESCLD group (P=0.007).Graft survival difference was not statistically
significant.
Conclusion: Post PLT survival in ALF patients is significantly inferior to ESCLD patients.
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Predictors of patient and graft survival following paediatric liver transplantation(PLT): Longterm analysis of more than 300 cases from single centre
Amr Alnagar1,2, Khaled Daradka1, Eirini Kyrana1, Marumbo Methga1, Karthikeyan Palaniswamy1,
Suzanne Davison1, Patricia Mcclean1, Sanjay Rajwal1, Vivek Upasani1, Vijayanand
Dhakshinamoorthy1, Raj Prasad1, Magdy Attia1
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2Alexandria

Objectives and Study: Identifying the pre-transplant factors that can by itself or in combination
predict post-transplant patient and graft survival.
Methods: This is a retrospective review of PLT episodes from 2000 to 2020.Univariate and
Multivariate analysis of pre-transplant factors were used to identify predictors of patient and graft
survival. We classified aetiology of liver disease into 6 broad categories: End stage chronic liver
disease (ESCLD), Acute liver failure (ALF), acute on top of ESCLD, metabolic liver disease, tumours,
and re-transplantation. Grafts used were divided into whole and technical variant grafts where
technical variant grafts include all split and reduced grafts, technical variant grafts were further divided
into grafts from cadaveric or living donors (LD).
Results: 276 patients in our centre received 320 LTs. In terms of indications for LT, ESCLD was the
main indication (60.6%) followed by re-transplantation (13.7%), ALF (10.3%), tumours (8.8%),
metabolic (5.3%) and acute on top of ESCLD (1.3%). Source of liver grafts were DBD donors in 271
(84.7%) transplant episodes while 49 grafts (15.3%) were from living donors. Number of grafts per
patient was one graft in 276 patients (86.2%), two grafts in 39 patients (12.2%) and three grafts in 5
(1.6%) patients. Recipients who required pre-transplant mechanical ventilation were 24 recipients
(7.5%).44(13.8%) patients required re-transplantation. Most common cause of graft loss was hepatic
artery thrombosis (HAT) in 13 re-transplants (29.6%). At the end of study, 239(86.6%) recipients
survived while 37 (13.4%) died. Most common cause of death was sepsis. Univariate analysis for
patient survival showed that following variables had a significant (p< 0.05) impact on overall patient
survival: patient age, patient weight, patient height, graft type, category, era of transplant and invasive
ventilation. Univariate analysis for graft survival showed that the following variables had a significant
(p< 0.05) impact on graft survival: patient age, patient weight, patient height, category, and era of
transplant. Multivariate statistical analysis of Patient and graft Survival showed that the only significant
factor for graft and patient survival is the era of transplant where patients transplanted after 2010 has
significantly higher recipient and graft survival.
Conclusion: Traditional view of worse outcomes of smaller candidates should be changed especially
in high volume centers with prolonged experience.
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Frailty is associated with longer hospital stay after liver transplantation in children
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Objectives and Study: Frailty is a phenotype of cumulative decline across multiple systems leading
to decreased physiologic reserve, vulnerability to stressors, and adverse outcomes. A prospective
multicenter study showed that frailty, as measured using validated pediatric tools, is present amongst
46% of children with endstage liver disease. Frailty is associated with adverse outcomes post-liver
transplant (LT) in adults, but such data are not available in children. The aim of this study is to
evaluate the impact of pre-transplant frailty on post-transplant outcomes in a multicenter pediatric
cohort.
Methods: The study cohort comprised all participants in the frailty study that was conducted across 14
North American liver transplant centers, who had subsequently undergone LT. The initial study
included children aged 5-17 years with chronic liver disease awaiting LT or with compensated chronic
liver disease without evidence of decompensation between January 2013 and March 2016. Data were
collected for eligible participants at LT, and at 6 and 12 month follow up visits. The primary outcomes
were death, length of intensive care unit (ICU) stay, duration of hospitalization after LT, acute cellular
rejection (ACR), biliary complications requiring surgical intervention. Secondary outcomes included
mechanical ventilator (MV) time, return to the operating room within 24 hours post-LT, hepatic artery
thrombosis, portal vein thrombosis, number of readmissions, stunting (height z-score< -2), failure to
thrive (weight z-score< -2), portal hypertension, and post-transplant lymphoproliferative disorder.
Results: We enrolled 28 patients who received LT in this follow up study. 60% were female and 46%
had a primary diagnosis of biliary atresia. Using the pediatric frailty scale this cohort was divided into
pre-LT frail (54%) and non-frail (46%) groups. Baseline characteristics were similar between both
groups. The mean age (±SD) at time of LT was 11.9±4.6 years in frail and 11.5±4.6 years in non-frail
group. The mean hospital stay after LT was longer in frail patients 16.9±12.2 days compared to
10.3±3.2 days in the non-frail group (p value = 0.02). This difference remained significant after
controlling for age. There was no difference in the length of ICU stay, MV time, or other secondary
outcomes. There was no correlation between MELD/PELD scores at time of frailty assessment and
outcome variables assessed in this study (Table).
Conclusion: Pretransplant frailty is associated with longer hospital stay after LT and on average frail
patients stayed in the hospital approximately 1 week longer than non-frail patients. Duration of ICU
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admission and MV time was similar between both groups. Frailty was not associated with ACR, biliary
complications or death. These intriguing data pave the way for larger studies that incorporate frailty in
the evaluation of children undergoing LT and could supplement current organ allocation systems.

[Table 1. Basic characteristics and transplant outcomes]
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Development of autonomy in adolescent liver transplant recipients - a pilot qualitative study
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Objectives and Study: Adolescents with chronic illness tend to be transitioned to adult services at an
older age in Asian societies compared to their Western counterparts. One aspect contributing towards
this could be the development of autonomy in these adolescents. Parents' concerns that their child
may not be able to manage his/her health condition independently could extend their continued control
to non-medical aspects as well. The aim of this pilot qualitative study was to explore how adolescent
liver transplant recipients perceive and gain autonomy, and the factors affecting it.
Methods: One-on-one interviews were conducted by an honours-year social work student who was
not known to the patients. Questions asked were structured based on the Self-Determination Theory.
Adolescents (aged 13-20 years) attending a liver transplant clinic were invited to participate. Informed
consent was obtained from both the patient and parent. The study was approved by the Institutions'
ethics review board. Interviews were voice recorded and transcribed verbatim. Coding and analysis
was done through the thematic analysis approach.
Results: Ten consecutive patients were approached, and seven consented to be interviewed. The
median (range) age at transplant was 1.5 (1-5) years, and the median (range) age at interview was 18
(15-20) years. Three broad categories were found to impact the development of autonomy; (1)
parental factors, (2) patient factors, and (3) the influence of teachers and peers. The main parental
factors identified: parents initiative to grant autonomy, parental style of communication (clarity or lack
of) and parental attitudes to autonomy (and potential conflict with /between parents if this differed).
The main patient factors identified: adolescent perception of parental control (generally accepting),
adolescents' perception of the severity of their medical condition (illness severity being limiting) and
adolescent behaviour factors (obedience and a positive relationship with parents leading to greater
autonomy granted, and refusing to be defined by their illness). The influence of teachers and peers
were mainly in the following; teachers providing opportunities, allowing participation in activities such
as school camps and overseas trips (mediating fears parents may have) and positive relationships
with peers (who reduce their feelings of “being different”).
Conclusion: Our study revealed that adolescent liver transplant recipients go through a similar
independence trajectory as their peers and siblings. The main difference identified in our (South-East
Asian) context was parental role in the autonomy process. Parental willingness and initiative appear to
be the most important factors in determining autonomy given to adolescents, with the transition a topdown shift by parents, and adolescents themselves not playing a primary role in negotiations. In
addition, lower parental expectations in relation to academic or household responsibilities allowed
these adolescents to explore their hobbies and engage in extra-curricular activities that their peers did
not have the luxury to. The impact of teachers and peers though small was also significant and
emerged as an area for further exploration.
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Liver transplantation as treatment for an atypical presentation of cerebrotendinous
xanthomatosis: a case report
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Objectives and Study: Cerebrotendinous xanthomatosis is an inborn error of metabolism associated
with impairments of the synthesis of bile acids that lead to the accumulation of cholesterol and
cholestanol in several organs. Although its manifestations typically begin in childhood, the diagnosis is
usually made in adulthood when there is already neurological impairment. In rare cases, patients
present with self-limited jaundice or with liver failure in the first months of life. Chenodeoxycholic acid
is the therapy of choice for this disease and can reduce long-term neurological sequelae. Liver
transplantation, which theoretically can correct the underlying erratic metabolic pathway, has been
described in a limited number of articles in the literature. The aim of this study is to report a female
infant with atypical presentation of this disease that underwent liver transplantation at 9 months of age.
Results: Her parents are healthy and nonconsanguineous. She was born at term after uneventful
pregnancy and delivery. The patient presented with jaundice at 2 months of life and became severely
symptomatic with overt liver dysfunction and coagulopathy after less than one month from the initial
presentation. Infectious causes were ruled out and, as the diagnosis of an inborn error of metabolism
was considered. Molecular investigation with exome sequencing depicted a homozygous variant in
CYP27A1 gene, strongly suggesting the diagnosis of cerebrotendinous xanthomatosis. Biochemical
investigation that demonstrated relevant elevation of cholestanol confirmed the diagnosis. As her
clinical conditions rapidly deteriorated with recurrent bleeding and encephalopathy, liver
transplantation was performed when she was 9 months old. The donor was a healthy relative. After
the transplant, she was maintained under immunosuppression with tacrolimus and recovered well At
the age of two years, she has been in great health, with adequate neuropsychomotor development,
normal brain magnetic resonance image and no other complications, except for diffuse osteopenia that
was attributed to low calcium intake and is under clinical surveillance.
Conclusion: Two liver transplants performed during the first year of life in patients with
cerebrotendinous xanthomatosis have been reported in the literature. Only one of them described
clinical outcomes after the surgery. In that report the child had the cholesterol disorder resolved,
similarly to what we observed, but the child presented with brain atrophy one year after the transplant,
unlike the present case. There findings point to the possibility of liver transplant as a therapeutic option
for cases of early liver dysfunction in cerebrotendinous xanthomasis.
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Severe acute antibody mediated liver rejection. A single transplant center experience
Victoria Fernández de Cuevas1, M. Camila Sanchez1, Gustavo Boldrini1, M.Lorena Cavalieri1, Josefina
Martinelli1, M.Belen Pallitto1, Daniel D' Agostino1
1Hospital Italiano Buenos Aires, Division of Paediatric Gastroenterology and Hepatology. Paediatricion
department, Buenos Aires, Argentina

Objectives and Study: Acute Antibody Mediated Rejection (AMR) is uncommon after ABOcompatible liver transplantation. Its association with cellular rejection makes it a current diagnostic
challenge. Herein we report three cases of Acute AMR, with different response to the same treatment.
Methods: Retrospective and descriptive study, diagnostic of acute AMR was done using histologic,
CD4+ and Donor Specific Antibody (DSA) (Banff criteria). DSA positive if > 1000 MFI. Induction
immunosuppression consisted of steroid pulse and taper and Anti-thymocyte Globulin. Maintenance
immunosuppression consisted of steroid and tacrolimus.
Results: Between October 2016 and October 2019, 42 liver transplants (LTx) were perfomed and
three acute AMR were identified.
Patient 1: A 3 years old female with biliary atresia status post-Kasai procedure, received an ABOcompatible heterogroup (R:A+ D:0+) segmental graft (left lateral segments 2 and 3) from a living
related donor. On 26 POD presented a rapid increase of transaminases a liver biopsy was performed
and showed moderate cellular rejection. Due to no response to conventional treatment, Anti-thymocyte
Globulin was started. A second biopsy evidenced severe cellular rejection, with CD4+ and DSA
positive. She was then treated with high-dose IVIG + plasmapheresis + Rituximab. Everolimus was
also added to maintenance immunosuppression. Transaminases decreased slowly and returned to
normal within 6 months. A new liver biopsy and DSA done during follow-up were negative. Three
years later, under Tacrolimus maintenance, transaminases remain normal.
Patient 2: A 22-month-old male with biliary atresia status late post-Kasai procedure received an ABOidentical, segmental graft LTx, of cadaveric donor (C.D). Five month post LTx was readmitted with
significant graft dysfunction, liver biopsy was performed showing severe rejection, CD4+ and DSA
testing were positive. He was treated with steroids pulse, Anti-thymocyte Globulin and plasmapheresis
+ high-dose IVIG + Rituxmab. In spite of the aggressive and fast treatment, DSA increased and patient
evolved to chronic rejection. He is therefore listed for re-LTx, under Tacrolimus and steroids
maintenance.
Patient 3: A18- months-old male with Alagille Syndrome, transplanted with a compatible heterogroup
whole C.D. Seven months post LTx he was admitted for presenting altered graft function and liver
biopsy reported moderate to severe rejection with regular response to treatment. With histological and
biochemical deterioration was scaled to Anti-thymocyte Globulin. In the absence of donor HLA typing,
the DSA couldn't be identified, but receptor's HLA changed from negative to positive during rejection,
and biopsy showed CD4+. Gamma treatment at high doses + plasmapheresis + Rituximab was
started with rapid improvement of transaminases until normalization in four months with negative
control DSA. One year later, due to non-adherence to treatment recurrence was documented.
Conclusion: Acute AMR is a rare and severe type of rejection. In our series we could observe that the
presence of HLA pre-transplant had torpid and severe evolution. Non-adherence to treatment
appearered to be a risk factor for succesful outcome. More studies are needed to assert these
conclusions.

Pat1

HLA
(pre
Ltx)

Hepatogram
(graft
dysfunction)

Histology

1 line
treatment

Neg.

26 POD BT
4.1 mg /dl AST
286 U/L ALT
361 U/L GGT
191 U/L

Inflammatory
infiltrate bile
ducts with
reactive
central veins

Steroids
DQ5 2453
Timoglobulyn
MFI DQ6
(10 days)
1971 MFI
Tacrolimus

Volume 72, Supplement 1, May 2021

Antibody
DSA

Evolution
2 line treatment DSA/ Biopsy/
clinic
High-dose IVIG
5
plasmapheresis
(alternate day)
2 Rituximab

Neg.
Lymphocyte
infiltrate.
Normal liver
functional test.

1020

necrosis
Lobular
cholestasis.
Balloonization.
CD4+

Pat 2 Pos.

Pat 3 Neg.

Central lobular
5 m post Ltx
necrosis with
(NO
focus of
ADHERENCE)
haemorrhage,
BT 12 mg/dl
steatosis and
AST 285 U/L
ductal
ALT 442 U/L
damage.
GGT 764 U/L
CD4+

7 m post Ltx
BT 4mg/dl
AST 238 U/L
ALT 410 U/L
GGT 538 U/L

Portal
inflammatory
infiltrate.
Necro
inflammatory
activity
interface
endothelitis
portal
cholangitis
lymphocyte.
CD4+

(375mg/ m2
weekly)

Pos.
Ductopenic
DQA1*01
High-dose IVIG
with
898 MFI
6
obliteration of
Steroids
DQA1*05
plasmapheresis
the
Timoglobulyn
15937 MFI (alternate day)
centrolobulillar
(6 days)
DQ7 14228 4 Rituximab
vein. No
Tacrolimus
MFI DQ6
(375mg/ m2
adherence.
9822 MFI
weekly)
Re listed for
Ltx
Neg.
Mononuclear
infiltrate
DQA1*06
portal.
20593 MFI High-dose IVIG
Absence of
6
DQA1*05:
endothelitis,
Steroids
plasmapheresis
03 20211
Cholestasis
Timoglobulyn
(alternate day)
MFI
and
(14 days)
DQA1*05:03 4 Rituximab
centrallobular
Tacrolimus
19631 MFI (375mg/ m2
cholatostasis.
weekly)
(HLA
No
receptor)
adherence.
Recurrece 1
year later.

[Summary cases of acute AMR diagnosis and followup]
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Two sides of a coin: Parental disease-specific training as seen by staff and parents in pediatric
liver transplantation
Johanna Ohlendorf1, Luisa Stasch1, Gundula Ernst2, Karin Lange2, Kirsten Sautmann2, Christiane
Konietzny2, Eva Doreen Pfister1, Ulrich Baumann1, Imeke Goldschmidt1
1Hannover

2Hannover

Medical School, Pediatric Liver, Kidney and Metabolic Diseases, Hannover, Germany
Medical School, Institute for Medical Psychology, Hannover, Germany

Objectives and Study: In the absence of widely accepted education and training standards for
parents of children after liver transplantation (LTx), content and structure of disease-specific training
are influenced by medical staff's individual knowledge, expectations and assessment of relevance of
contents. Standardization and optimization of disease-specific training are believed to improve patient
outcome, but contents of training can be disputable. We hypothesized that expectations towards the
content of disease-specific education differ between medical staff and parents. We also hypothesized
that quality of disease-specific training might impact on job-satisfaction of medical staff.
Methods: Attitudes towards disease-specific education (content, mode of delivery, satisfaction with
current practice) and parental disease-specific knowledge were assessed by tailor-made
questionnaires and standardized structured interviews in n=20 medical staff (nurses, physicians) and
in n=16 parents of liver transplanted children. Likert scale data from questionnaires are presented as
mean values of attributed numerical scores and were compared between parents and staff using
Mann-Whitney U test. For interview data a semi-quantitative descriptive analysis was performed.
Results: 75% of parents felt well or very well informed generally, but 31% lacked basic background
information or had difficulties to understand medical terms and context. Knowledge of the child's
disease entity was rated as very important (Likert-scale 1: not important to 4: very important) by both
staff and parents (3.9 vs 4.0, n.s.), as was knowledge on medication and immunosuppressive therapy
(3.9 resp., n.s.). Parents attributed more importance to the understanding of laboratory values (3.6 vs
2.9, p< 0.01) and diagnostic procedures such as ultrasound (3.5 vs 2.7, p< 0.01) than staff. Parents
were more satisfied with current information giving than medical staff (p=0.01 Likert scale ratings,
100% vs 57% satisfaction in interviews). Staff members felt that parents were better informed about
daily ward routines than about medication giving or life at home after LTx. Staff rated understanding
the child's illness (57%), transplantation per se, medication training and life at home after LTx (all
43%) as most important contents of parental training. 86% of staff members felt that quality of parental
disease-specific knowledge impacted heavily on their job, both on workload (71%) and on job
satisfaction (43%). Language barriers and cognitive limitations were mentioned frequently as a
hindrance to parental training (43%). 57% criticized the lack of a standard operating procedure for
parental training, while 43% consider the time for parental training to be insufficient.
Conclusions: Expectations towards content of disease-specific education of parents largely overlap
between parents and medical staff but are not synonymous. Contents of training need to address
parental needs in order to be successful. Constraints such as language barriers, lack of time and lack
of structure impact on both parental knowledge and medical staff job satisfaction. These constraints
need to be overcome to improve parental training and hence patient outcome.
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Identification of minimal clinically important difference scores of the Pediatric Liver Transplant
Quality of Life (PeLTQL®) questionnaire
Fatema Tuj Johara1,2, Anusree Subramonian1,2, Anthony Otley3, Vicky Lee Ng1,2, PeLTQL Study
Group
1The

Hospital for Sick Children and University of Toronto, Division of Pediatric Gastroenterology,
Hepatology and Nutrition, Toronto, Canada
2The Hospital for Sick Children and University of Toronto, Transplant and Regenerative Medicine
Center, Toronto, Canada
3IWK Health Centre, Dalhousie University, Division of Gastroenterology and Nutrition, Halifax, Canada
Objectives and Study: Patient-reported outcome (PRO) measures enable enhanced understanding
of a patient's health status coming directly from the patient, while observer-reported outcome (ObsRO)
measures provide the caregiver/provider prospective, with the parent being the most common
observer data available. Although frequently used in the research studies, PRO measures are
currently not widely used clinically to inform or guide post-pediatric liver transplant (pLT) care. The
Pediatric Liver Transplant Quality of Life (PeLTQL®) is a validated self-administered 26 item diseasespecific health related QOL tool that measures both patient and parent's views after life-saving
pediatric liver transplantation (LTx), available in English and 10 other languages Minimal clinically
important difference (MCID) is a numerical value indicating the smallest clinically meaningful amount
of quality of life (QOL) change that can be detected, but has not yet been ascertained for the
PeLTQL®. We aimed to determine the minimal clinically important difference (MCID) of the PeLTQL®.
Methods: Patients with current age between 8 to 17.9 years AND at least one year post LTx
performed at The Hospital for Sick Children, and a parent, completed a (self- or parent-) PeLTQL®
version at a routine clinically scheduled clinic visit between 01/03/2013 to 30/09/2019. For each
completed questionnaire, a PeLTQL® Total and three PeLTQL® subdomain [coping and adjustment
(CA), future health (FH), and social emotional (SE)] scores were calculated. MCID was calculated 3
different ways, utilizing two distribution-based and one anchor-based method for each of PeLTQL®
Total, CA, FH, and SE scores.
Results: A total of 118 (53% female, median (IQR) current age 12 (9, 14) years, 55% Biliary Atresia,
median (IQR) time since LTx of 4 (1, 7) years) subjects were included. Table 1 summarizes the
cohort's self- and parent- PeLTQL® Total and subdomain scores, plus MCID results derived from the
3 different methodology approaches. Mean and standard deviation of PeLTQL® Total Scores for
patients and parents were 72.3 (12.3) and 72.4 (12.4) respectively. Of 100 possible points, self- and
parent MCIDs derived from combining distribution and anchor-based methods, were PeLTQL® Total
Score = 5 (patient) and 4 (parent), coping and adjustment subdomain score = 8 (patient) and 8
(parent) points, Future Health subdomain score = 4 (patient) and 6 (parent) points, and SocialEmotional subdomain score = 8 (patient) and 9 (parent) points.
Conclusion: A change in PeLTQL® Total score of > 5 points should alert clinical teams of a clinically
important change in quality of life, ideally facilitating further targeted discussions with the patient and
family The availability of MCID values for PeLTQL® Total, and subdomain scores adds to the
clinician's armamentarium of tools to inform and guide post-pediatric liver transplant care towards the
overarching goal of optimization of durable outcomes. These estimates provide a basis for sample size
estimation when planning for a clinical trial or longitudinal study, when the purpose is to ensure
detection of meaningful change over time. They can also be used in combination with more traditional
clinical markers to assist investigators in determining treatment efficacy.

PeLTQL
Version

Scale

Number of
items
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Patient

Parent

Total

26

72.3 (12.3)

(70.2, 74.8) 5

6

5
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8
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67.15 (15)

(64.9, 70.6) 7

8

8

Future
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(70.7, 77.5) 7

1

4
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9
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9

8

Total

26

72.4 (12.4)

(70.0, 74.8) 5

3

4

Coping and
8
adjustment

66.6 (16.3)

(63.5, 69.7) 7

9

8

Future
Health

9

76.3 (17.2)

(73.1, 79.6) 7

5

6

Social
Emotional

9

72.6 (15.0)

(69.7, 75.4) 7

11

9

[Patient and parent version PeLTQL scores summary statistics and derived MCIDs]
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TJP2 deficiency associated liver disease: A multifaceted disorder
Jagadeesh Menon1, Naresh Shanmugam1, Mukul Vij2, Ashwin Rammohan3, Mohamed Rela3
1Dr

Rela Institute & Medical Centre, Pediatric Gastroenterology & Hepatology, Chennai, India
Rela Institute & Medical Centre, Histopathology, Chennai, India
3Dr Rela Institute & Medical Centre, Hepatobiliary Surgery & Liver Transplantation, Chennai, India
2Dr

Objectives and Study: TJP (Transjunctional protein) 2 or Progressive familial intrahepatic cholestasis
(PFIC) IV is a recently described disease presenting with normal gamma glutamyl transpeptidase
(GGT), which can lead to cirrhosis, growth retardation & poor quality of life secondary to severe
pruritus. Impact of liver transplantation (LT) in patients with TJP2 mutation and their outcome is yet
undescribed.We present our experience of patients diagnosed with PFIC IV, including their outcome
following LT.
Methods: A retrospective analysis of patients with TJP2 associated liver disease that we managed at
our institute, was performed.
Results: 3 patients (2 males & 1 female) were diagnosed with TJP2 associated liver disease(Table 1).
Patient 1 was a 11 year girl with homozygous TJP2 mutation who underwent partial internal biliary
diversion at 3 years for intractable pruritus. She developed end stage liver disease (ESLD) for which a
split deceased donor LT with a Left lateral segment (LLS) was done at 8 years age. Patient 2 was a 5
year 6 month male child with heterozygous truncating mutation in TJP2 and severe pruritus with early
cirrhosis. He underwent living donor LT with a LLS at 4 years. Both the explant livers demonstrated
negative TJP2 on immunostaining and patient 1 had one high grade dysplastic nodule. Patient 3 was
a 1 year 6 months boy with homozygous TJP2 mutation who is on multiple antipruritic agents for
chronic cholestasis. All patients had severe growth retardation, hyperpigmentation and cutaneous
lichenification. The patient with compound heterozygous mutation with truncation in the TJP2 gene
had high GGT of 263( < 55) IU/L. Both Patients 1 & 2 have normal graft function after 44 & 18 months
follow up respectively but the former continues to have growth retardation.
Conclusion: LT in TJP2, indicated for ESLD and poor quality of life, has a good outcome. Growth
retardation may not reverse in post LT as it could be a genetically determined factor independent to
the severity of chronic liver disease.
Parameter

Patient 1

Patient 2

Patient 3

Current Age (years)

11

5.5

1.6

Onset of cholestatic
symptoms (months)

1

1

3

Weight at presentation (Z
score)

14.8kg (<-3)

13kg(<-3)

7kg(<-3)

Height at presentation(Z
score)

100cm (<-3)

86cm(<-3)

60cm(<-3)

Genetic mutation Of the TJP2 -Homozygous -Variant at exon -Heterozygous - Variants at
gene
22
exons 3, exon 7 & exon 22

-Homozygous - Variant at
Exon 22

PELD score

26

8

0

Age at liver transplant (year)

8

4

-

Weight at follow up (Z score)

23kg (-3)

18 (between 0 -1)

-

Height at follow up / (Z score)

128 (-3)

104 (between -2 to -1 )

-

[Characteristics of patients with TJP2 defect]
Contact e-mail address: jagadeeshmenonv@gmail.com

Volume 72, Supplement 1, May 2021

1025

HEPATOLOGY - Transplantation
H-eP-100
Cytokine patterns in cirrhotic patients undergoing liver transplantation
Antonella Mosca1, Anna Alisi2, Daniela Liccardo1, Maria Rita Braghini2, Andrea Pietrobattista1, Claudia
Della Corte1, Nadia Panera1, Maria Sole Basso1, Tommaso Alterio1, Chiara Grimaldi3, Manila
Candusso1, Marco Spada3, Giuseppe Maggiore1
1Children

Hospital Bambino Gesù, Hepatology, Gastroenterology and Nutrition, Rome, Italy
Hospital Bambino Gesù, Research Unit of Molecular Genetics of Complex Phenotypes,
Rome, Italy
3Children Hospital Bambino Gesù, Division of Abdominal Transplantation and Hepatobiliopancreatic
Surgery, Rome, Italy
2Children

Objectives and Study: In the last years, it has been reported that in patients with end-stage liver
disease, systemic inflammatory response was correlated with adverse outcomes in post-transplant
[1,2]. However, few studies have investigated serum cytokine levels as potential markers of pre- and
post-transplant systemic inflammation and acute cellular reject [3].
Methods: In 17 children (10 Males; mean age 101 months, range 6-363 months) undergoing liver
transplantation (LT) from January 2019 to December 2019 at the Bambino Gesù Children´s Hospital in
Rome, 5 (29.4%) for Biliary Atresia, 3 (17.6%) for Alagille's Syndrome, 2 (11.8%) with organic
acidemia and 7 (41.2%) for miscellaneous causes. Circulating levels of interleukin (IL)-8, IL-1β, IL-6
and tumour necrosis factor (TNF)-α were analysed by ELISA in plasma samples collected pre-LT and
6 months post-LT.
Results: Six months after LT there was a significant normalization of alanine aminotransferase (499.3
±227.1UI/L vs. 52.9±46.6UI/L, p< 0.0001), International Normalized Ratio (2±0.4 vs.1.2±0.2, p<
0.0001) and direct bilirubin (4.9±6.6 mg/dL vs.0.4±0.1 mg/dL, p< 0.0001) levels. The study of
inflammatory state post-LT when compared to pre-LT showed a significant reduction in CRP
(1.76±1.65 mg/dL vs. 0.46±0.71 mg/dL, p=0.03), the levels of TNF-α (184.7±60.7pg/mL vs.
247.3±84.6pg/mL, p=0.01), IL-1β (101.7±419.6 pg/mL vs. 312.29±85.77 pg/mL, p=0.002). No
significant differences in circulating levels of IL-6 were found. Liver histology showed acute rejection in
6 (35.3%) patients with normal liver enzymes. Noteworthy, in patients with rejection, IL-1β (382.8±52
pg/mL vs 275.6±42pg/mL p=0.001) and IL-6 (121.9±69pg/mL vs 70.5±7.2pg/mL, p=0.048) levels postLT were significantly higher than pre-LT. On the contrary, in patients without rejection, the levels of
TNF-α (271.3±89.5pg/mL vs. 193.6±,63.1pg/mL, p=0.014) and IL-1β (vs.439.7±118.1pg/mL vs.
332.3±98.2pg/mL, p=0.015) were significantly reduced post-LT,. Correlation between the presence of
rejection and cytokine trends showed positive correlations for IL-1β (rho=0.28, p=0.046) and IL-6
(0.28, p=0.043) (Figure 1).
Conclusion: Our preliminary results suggest that pro-inflammatory cytokines IL-6 and IL-1β could be
biomarkers of a considerable amplification of the hepatic inflammatory. Moreover, it is conceivable that
patients with a higher degree of pre- and post-LT systemic inflammation have a higher risk of
manifesting acute reject in the follow-up. However, further paediatric prospective studies are needed
to determine the real predictive role of the cytokine patterns in post LT rejection.
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Peripheral lymphocyte profiling and increased risk of CMV infection in pediatric liver transplant
recipients
Victor Manuel Novara Gennuso1,2, Tamir Miloh2
1Miller

School of Medicine - University of Miami, Pediatrics, Miami, United States
Transplant Institute, Pediatrics, Miami, United States

2Miami

Background: Cytomegalovirus “CMV” infection is a common morbidity after liver transplant “LT” and
it is associated with post-transplant (PT) complications such as increased risk of rejection. The
synergy among T cell subpopulations (e.g. CD4+ T-helpers, CD8+ T-cytotoxic) modulates immune
response. The rationale behind this study was to assess whether peripheral lymphocyte subtype
analysis of different subsets was associated with increased risk of CMV infection in children PT.
Methods: Between Feb 2010 and Jan 2020, 174 patients received a LT. 39 of these patients (22.4%)
had lymphocyte subset profiling at some point. These patients were reviewed 3 months before positive
CMV and EBV status or 2 months after positive CMV and EBV status. CMV/EBV positivity was defined
as plasma PCR levels >158 copies/mL. CMV PCR was checked monthly in the first year PT, every 3
months in the second year PT, and annually after the third year PT. Reactivation was designated as
IgG positive at time of LT, and new viral infection, as IgG negative at time of LT. Statistical significance
of values was obtained using the regression analysis tool in Microsoft Excel by comparing the average
of peripheral lymphocyte profiles of positive CMV and non CMV patients.
Results: 4/39 patients who met inclusion were CMV positive (10.3%). Three (75%) had reactivation,
and one had new viral infection. 3/4 positive CMV patients had rejection (75%). Two before CMV at
113 days and 384 days treated with oral steroids and one post CMV at 31 days. The average time
from LT to positive CMV was 0.5 years. The average age at LT was 2.8 years for positive CMV
patients in comparison to 3.2 years for non CMV patients. Indications for LT: 2 were Biliary Atresia, 1
Maple Syrup Urine disease, and 1 Autoimmune hepatitis. All CMV positivity was treated with antiviral
therapy. Lymphocyte profiling is shown in Table 1. Overall, CMV positive patients had higher
circulating T cells (72.6%), and Natural Killer cells (18.9%). B cells (7.9%) and CD4 T Helper
lymphocytes (20.1%) were lowest in positive CMV patients. The CD4/CD8 ratio cells were the lowest
in positive CMV patients (0.5%) and highest in non CMV patients (1.4). (P< .001 Table 1). In EBV
infection the CD4/CD8 ratio cells were the highest in positive EBV patients (1.7 vs 1.2 in EBV neg.)
(P< .001).
Conclusion: CMV infection was associated with a lower CD4/CD8 ratio in contrast to EBV infection.
This profile can be associated with increased risk of rejection. Future larger controlled studies are
needed to validate these findings and may offer development of non-invasive markers to diagnose risk
of rejection after CMV infection.

Cell/mcL (%)

Cell/mcL (%)

Cell/mcL (%)

Cell/mcL (%)

Cell/mcL (%)

Cell/mcL (%)

CD4/CD8
Ratio

CD3 Abs
Count

CD19 Abs
Count

CD1656 Abs
Count

CD4 Abs
Count

CD8 Abs
Count

CMV Profiling 0.46

1500.41
(72.62)

213.13 (7.90)

345.30
(18.90)

352.46
(20.08)

915.43
(42.70)

non CMV
Profiling

1742.54
(68.82)

594.61
(21.30)

189.33 (8.68)

887.64
(33.61)

707.64
(29.69)

1.40

[Table 1]
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Paediatric liver transplantation: results of a tertiary hospital in Thailand
Sittichoke Prachuapthunyachart1, Chomchanat Tubjareon2, Palittiya Sintusek3, Nataruks
Chaijitraruch3, Piyaporn Wanawongsawad2, Voranush Chongsrisawat3
1King

Chulalongkorn Memorial Hospital, Pediatric Gastroenterology, Bangkok, Thailand
Chulalongkorn Memorial Hospital, Excellence Center for Organ Transplantation, Bangkok,
Thailand
3Faculty of Medicine, Chulalongkorn University, Pediatric Gastroenterology, Bangkok, Thailand
2King

Objectives and Study: Liver transplantation has become an acceptable curative method for children
with several liver diseases especially in irreversible acute liver failure and chronic liver diseases. King
Chulalongkorn Memorial Hospital is one of the largest liver transplant centers in Thailand. The
objective of this study was to report our experiences in paediatric liver transplantation performed at our
center.
Methods: Children who received liver transplantation between August 2004 and November 2019 were
included. We retrospectively reviewed data including demographic data, diagnoses, laboratory data of
donors and recipients, the Pediatric End-stage Liver Disease (PELD) or Model for End-stage Liver
Disease (MELD) score, graft source, waiting time, perioperative course, postoperative complications,
and survival rates. Continuous data were reported using median and interquartile range or mean and
standard deviation according to data dispersion. The waiting time was compared between the livingrelated and deceased donor groups using Mann-Whitney U test. Frequencies of complications
between groups were compared using Chi-square or Fisher's Exact test as appropriate. Survival rates
were calculated by the Kaplan-Meier method.
Results: During the period, we identified 94 paediatric liver transplants performed at our institution.
Fifty six percent were female patients. The median age at transplantation was 1.17 (0.83-3.78) years.
Most patients were younger than 2 years old (61/94, 64.90%). The mean PELD/MELD score was
19.78 ± 10.37. Most grafts (77/94, 81.90%) were obtained from living-related donors. The median
waiting time for the living donor group was significantly shorter than the deceased one; 1.55 (0.333.12) and 11.16 (2.12-33.31) months, p = 0.01. Most patients were diagnosed with biliary atresia
(74.50%). Infection was the most common complication within 30 days after transplantation (14/94,
14.90%). Post-transplant lymphoproliferative disorder (PTLD) occurred in 10.60% of patients within the
first year after transplantation whereas 3.20% developed PTLD beyond the first year after
transplantation. Nine percent of transplantation was ABO-incompatible without desensitization protocol
and there were no observed different vascular, infection or rejection complications. Eight recipients
(8.50%) with negative hepatitis B core antibody (anti-HBc) received positive anti-HBc grafts with no
observed different infection or rejection complications. Eight recipients (8.50%) were cytomegalovirus
(CMV)-naïve receiving seropositive grafts. Early CMV viremia, developed within the first year after
transplantation, was detected in 40% of CMV-naïve patients compared to 4.80% of CMV-seropositive
patients (p=0.004). The overall survival rate was 93.60% at 1 year and 90.30% at 5 years. Among the
survivors, there was no graft loss during the time of follow up.
Conclusion: Our transplant center includes a large sum of paediatric liver transplantation in Thailand.
Living donor-related liver transplantation has saved many patients' lives with shorter waiting time
compared to the deceased one. ABO-incompatible transplantation and hepatitis B core antibody
positive liver grafts may be considered in the face of organ shortage with relatively comparable
outcomes. The results over the past 15 years are promising.
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Outcomes after liver transplantation in infantile Navajo neurohepatopathy: A single center case
series
Danielle Romero1, Alice Huang1, Noelle Ebel1, Brock Martin2, Angela Wong1, Megan Brown1, Gregory
Enns3, Carlos Esquivel4, Clark Bonham4
1Lucile Packard Children's Hospital, Stanford University, Liver and Intestine Transplantation, Palo Alto,
United States
2Stanford School of Medicine, Department of Pathology, Palo Alto, United States
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Objectives and Study: Navajo Neurohepatopathy (NNH) is a rare, autosomal recessive mitochondrial
DNA depletion syndrome that affects up to 1 in 1600 births in Navajo communities. NNH is associated
with a spectrum of clinical disease that typically presents during infancy. Challenges arise when these
infants present in acute liver failure at a time when extrahepatic manifestations are not yet present or
are difficult to assess. Liver transplantation has historically been avoided due to potential progression
of extrahepatic disease, particularly neurologic manifestations. We describe the longest period of
follow-up post liver transplantation for two infants with acute liver failure from NNH.
Methods: In this case series, we describe our institution's experience transplanting two infants with
NNH who presented in acute liver failure.
Results: Two female infants of Navajo descent were diagnosed with NNH after undergoing genetic
testing that revealed homozygous mutation in MPV17. Both infants presented to our hospital in acuteon-chronic liver failure demonstrated by coagulopathy, transaminitis, severe hypoglycemia,
hyperammonemia, and ascites. Given the known phenotypic variability of NNH, and high mortality risk
of acute liver failure, both patients were listed for liver transplantation with natural Pediatric End-Stage
Liver Disease (PELD) scores of 25 and 29. The first patient's pre-transplant course was complicated
by hypoglycemia, adrenal insufficiency and fluid overload. She underwent whole liver transplantation
18 days after listing with a natural PELD of 52 at the time of transplantation. She developed mild acute
cellular rejection at 6 weeks post-transplantation and was treated with a steroid taper. At 10 weeks
post-transplantation she was noted to have a biliary anastomotic stricture and underwent surgical
biliary revision. The second patient's pre-transplant course was complicated by bleeding around her
gastric tube, rhinovirus respiratory infection, hypoglycemia, and subdural hematoma without mass
effect or herniation. She underwent liver transplantation 12 days after listing with a PELD of 32 by
exception. Her post-transplant course has been complicated by numerous biliary strictures requiring
percutaneous biliary drain placement. Both patients are alive and without progression of NNH disease
at their 23 and 3 month post-transplant checks, respectively.
Conclusion: Controversies remain regarding liver transplantation for NNH. In these two infants who
presented in acute liver failure with known NNH, a thorough pre-transplant evaluation process
included multi-disciplinary consultations from Neurology and Metabolic Genetics. Phenotypes within
families may be diverse, with variable and slow neurologic progression. Acute liver failure from NNH
carries a high mortality without transplant. We report an excellent post-transplant outcome and the
longest post-transplant follow-up with no progression of disease in this rare patient population.

Laboratory value

Units

Normal Range

Patient 1

Patient 2

Hemoglobin (HgB)

g/dL

10.5-13.5

8.1

9.2

Platelets

k/uL

150-400

54

96

Total bilirubin

Mg/dL

<1.0

17.7

23.5

Direct bilirubin

Mg/dL

<0.4

8.7

>10
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Gamma-glutamyl
transferase (GGT)

U/L

<40

32

30

Aspartate
aminotransferase
(AST)

U/L

<77

275

514

Alanine
aminotransferase
(ALT)

U/L

10-35

128

246

INR

INR

0.9-1.2

8.2

3

Ammonia

U/mol

<30

55

42

[Laboratory values at time of transplant for Patient 1 and 2]
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Pediatric living related liver transplantation (LrLT) for metabolic liver diseases- world
experience
Vikrant Sood1, James E. Squires2, George V. Mazariegos3, Jerry Vockley4, Patrick J McKiernan2
1Institute
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United States
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4UPMC Children's Hospital of Pittsburgh, Center for Rare Disease Therapy, Pittsburgh, United States
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Objectives: Metabolic liver disorders (MLDs) are one of the most common indications of pediatric liver
transplantation (LT) worldwide, constituting around one-fifths of all such LTs. Living related liver
transplantation (LrLT) is a common modality of LT used extensively in Asian countries for MLDs
though its use is still limited in the western world. This is despite the well established scarcity of
diseased donors leading to ever increasing waiting lists. This likely reflects skepticism and fear
amongst treating pediatric physicians that using heterozygote donor may not result in as effective
phenotypic correction as unrelated donors. To demonstrate the potential of increasing use of LrLT to
increase the donor pool, we have reviewed the published literature regarding the safety and efficacy of
LrLT for MLDs.
Methods: With an aim to review world literature regarding use of related (blood relatives) donors in
pediatric liver transplantation, following metabolic liver diseases were analyzed: urea cycle defects
(UCDs, including ornithine transcarbamylase deficiency or OTCD); organic acidemias (OA); maple
syrup urine disease (MSUD); tyrosinemia; Criggler Najjar syndrome (CNS); mitochondrial
hepatopathies; alpha 1 antitrypsin disease (A1ATD); cystic fibrosis; glycogen storage diseases
(GSDs); primary hyperoxaluria, and Wilson disease (WD). In addition, we reviewed the utility of
auxiliary partial orthotopic liver transplantation (APOLT) for MLDs.
Results: A total of 733 pediatric subjects in 85 studies (vast majority from Asian countries) undergoing
pediatric LrLT for above mentioned MLDs were identified, with a median age of 35 months (IQR 13-84
months) and a median follow up of 20 months (IQR 11 - 41.5 months). Overall, 44 (6 %) subjects died
after LT with majority of deaths occurring due to sepsis and with none related to disease recurrence.
Eighteen (2.5 %) subjects (in OTCD, PA, MMA and MSUD groups) reported recurrence of transient
metabolic crises after LT, occurring secondary to stressors like infections etc which were managed
effectively with symptomatic management without any effect of graft or patient survival. But these also
included 2 cases with OTCD who underwent living related APOLT and later developed recurrence of
crises in form of hyperammonemia secondary due to portal steal phenomenon. Apart from standard
post transplant complications, there were no reported donor mortality. A total of 26 cases across 3
studies were reported with using pediatric APOLT using LrLT: 13 with CNS, 6 with propionic acidemia,
3 with OTCD, 3 with Citrullinemia type 1 and 1 with familial hypercholesterolemia, with similar short
and long term outcomes compared to standard orthotopic LT.
Conclusion: LrLT is a safe alternative to diseased donor LT and should be advocated to decrease
waiting list morbidity and mortality. Also, in experienced hands, living related APOLT procedure can be
safely used in selected non cirrhotic MLDs.
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Liver transplantation for Alpha-1 Antitrypsin deficiency in children- outcomes and donor
considerations
Vikrant Sood1, Vikram Raghu2, Rakesh Sindhi3, James E. Squires2, Patrick J McKiernan2, George V.
Mazariegos3
1Institute
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Objectives: Alpha-1 Antitrypsin deficiency (A1ATD) is an autosomal co-dominant disorder secondary
to inherited defects in SERPINA1 gene. It is the most common metabolic liver disorder requiring liver
transplantation (LT) in the western world. With high prevalence of carrier status amongst western
general population (2% to 3% in Caucasians) and with heterozygotes having probable mild reduction
in A1AT levels, concerns have been raised regarding the use of heterozygotes as liver transplant
donors. We thus reviewed the world literature in order to document the post transplant outcomes and
efficacy of heterozygous living related LT donors in such cases.
Methods: Published literature in A1ATD was reviewed with an aim to clarify the following: (1)
outcomes of pediatric LT for A1ATD, and (2) donor zygosity and its impact on LT (disease recurrence)
Results: Outcomes of Pediatric LT for A1ATD
A total of 9 studies were identified describing 214 pediatric patients undergoing LT for A1ATD, with all
studies reported from USA and Europe. Majority of the studies reported diseased donor utilization with
only 13 subjects undergoing living donor LT. Excellent graft and patient outcomes were reported, at
par with other diseases requiring LT.
Donor Zygosity and its impact on LT (disease recurrence) (table 1)
A total of 6 studies describing 12 (primarily adult) recipients, were analyzed where incidental
transmission of A1ATD disease through LT was reported with donor ZZ, and even MZ or SZ status. In
some studies, classical histological changes with presence of periodic acid-Schiff diastase resistant
globules in hepatocytes were documented as early as 14 weeks after LT on liver biopsy with or without
graft dysfunction. This even progressed to advanced hepatic injury (cirrhosis) requiring re-transplant in
a single case report, though the patient also had concomitant recurrent hepatitis C infection.
Conclusion: Pediatric LT for A1ATD has excellent patient and graft outcomes, though with a limited
risk of disease recurrence in future in cases with a heterozygous donor. Even these cases, grafts have
shown good long-term outcomes despite histological findings including A1AT granules. Potential A1AT
deficiency (ZZ status) should always be excluded with pre-LT testing in donors (if feasible) using at
least phenotypic studies. In case of heterozygous donors (MZ and SZ), especially with normal hepatic
functions, there is no absolute contraindication for liver donation, though long term careful monitoring
for graft dysfunction is mandated for early detection of disease recurrence.

Author

Year

Country

Number of
Subjects

Relevant Findings

Roelandt et al

2013

Belgium

789 LT recipients

6 (0.8 %) patients with
AATZ accumulation in
transplanted liver PreLT Donor Phenotype4 MZ and 1 SZ PreLT Recipient
phenotype- 4 MM & 2
MZ

Lee et al

2011

USA

1 (35 year, Male)

• Post LT Adult
subject  Liver
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function abnormalities
6 years after LT o
Initial biopsies only
chronic hepatitis with
no specific features. o
Repeat biopsy at 10
years after LT 
Classical cytoplasmic
A1AT inclusions seen
with positive
immunohistochemistry
• Pre LT Donor status
retrospectively
identified as PiSZ
genotype

Ferna´ndez-Torres
2009
et al

Pungpapong et al 2006

Arnal et al

2004
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1 (56 year, Male)

o Developed graft
dysfunction 1.5 years
after LT  acquired
the donor PiZZ
phenotype with low
serum A1AT levels
after LT o developed
cirrhosis and
panniculitis 
Resolved after a new
transplant o Pre LT
recipient status:
normal serum A1AT
levels, PiMM
phenotype

USA

3 LT Recipients

• Pre-LT Donor
phenotype- 1 MS, 1
MZ & 1 ZZ
(retrospectively
identified after LT) •
Pre-LT recipient
status- Normal AAT
phenotype (MM) with
normal enzyme levels
o Post-LT recipient
status: Change of
phenotype to become
MS, MZ, and ZZ) •
Follow up status: o
MS case: Normal liver
biopsy at 184 weeks;
graft function stable o
MZ case: AAT
granules detected in
liver biopsy at 203
weeks after LT: graft
function stable o ZZ
case: AAT granules
detected in liver
biopsy at 14 and 508
weeks after LT: graft
function stable ; died
at 740 weeks due to
non-LT-related
causes

Spain

1 (45 year, Male)

• Recipient developed
graft dysfunction 17
months after DDLT;

Spain

1033

Histology suggestive
of classical A1AT
findings • Pre-LT
phenotype: recipientMM, donor-ZZ

Coombs et al

1997

USA

1 (37 year, Male)

• Graft dysfunction 5
months after DDLT
with presence of
classical A1AT
globules in
transplanted liver;
associated with
recurrent hepatitis C
infection • Pre-LT
phenotype: recipientMM, donor-MZ

[Table 1: Studies showing recurrence of A1AT disease after Liver Transplantation]
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Markers of obesity in Danish paediatric liver transplantation recipients
Cæcilie Trier1,2,3, Vibeke Schaffalitzky de Muckadell2,4, Lise Borgwardt5, Allan Rasmussen6, Marianne
Hørby Jørgensen2
1University
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4Hospital of Lillebaelt, Department of Gynaecology and Obstetrics, Kolding, Denmark
5Rigshospitalet Copenhagen University Hospital, Department of Clinical Physiology and Nuclear
Medicine, Copenhagen, Denmark
6Rigshospitalet Copenhagen University Hospital, Department of Surgical Gastroenterology and
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Objectives and study: Long-time survivors of paediatric liver transplantation have an increased risk
of developing the metabolic syndrome. Among adult recipients, there is strong evidence of an
increased risk of post-transplantation obesity; However, the paediatric data are limited.
In Denmark, the present population-based prevalence of obesity in adolescents is 18-25%.
This cross-sectional study investigated the prevalence of post-transplantation obesity in Danish
paediatric liver transplantation recipients and described differences in body composition between
participants with and without obesity.
Methods: The study included 42 recipients of paediatric liver transplantation (aged 0-17 years at
transplantation) in Denmark between 1990 and 2014. The study participants were examined with
anthropometric measures and dual energy X-ray scans. From the anthropometric measures, body
mass index (BMI) and BMI standard deviation score (SDS) were calculated based on Danish
reference charts. From the dual energy X-ray scans, fat percent was assessed, and fat mass index
(FMI) was calculated. We further registered the indication for transplantation in one of five categories:
Metabolic disorder, cancer, acute liver failure, cholestatic disorder, and cirrhosis.
The study was approved by The National Committee on Health Research Ethics and carried out in
accordance with the Helsinki Declaration of 1975 as revised in 2013.
Results: The participants had a median age of 17.4 years (range 4.1-38.9) at the time of the study,
and the median time since transplantation was 8.5 years (range 0.4-23.9). Fourteen participants had
received a transplantation due to metabolic disorders, seven due to cancer, three due to acute liver
failure, three due to cirrhosis, and fifteen due to cholestatic disorders. Twelve of the participants were
still treated with prednisolone at the time of the study.
The prevalence of overweight and obesity was 31.0% based on BMI SDS according to guidelines of
the Danish Paediatric Society (age below 18), and BMI according to WHO guidelines (age 18 and
above). When compared with the participants with normal weight, the participants with overweight and
obesity based on BMI or BMI SDS had a higher FMI (9.29 vs. 5.57 kg/m 2, p< 0.001), and fat percent
(38.35% vs. 29.50%, p=0.006), and had had longer time since transplantation (15.6 vs. 8.5 years
respectively, p=0.045). There were no difference between the fractions still receiving prednisolone.
There were no significant differences in BMI, BMI SDS, FMI, or fat percent when stratifying by
indication for transplantation.
Conclusion: Long-time survivors of paediatric liver transplantation have a higher BMI or BMI SDS
than the general paediatric population in Denmark. The obesity is characterized by a higher FMI and
fat percentage when compared with recipients without overweight or obesity. It further appears that
time since transplantation increases the risk of obesity.
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Serum bile acid levels assist the prediction of biliary stricture after liver transplantation in
children
Jia-Feng Wu1, Hong-Yuan Hsu1, Mei-Hwei Chang1
1National

Taiwan University Hospital, Pediatrics, Taipei, Taiwan, Republic of China

Objectives and Study: Biliary stricture is an important biliary complication after liver transplant in
children , we aimed to investigate the utility of serum bile acid levels for prediction of biliary stricture in
children after liver transplant.
Methods: The study enrolled 58 children who underwent liver transplantation at a mean age of 2.08 ±
0.31 years at our institute; serum bile acid levels were surveyed in a cross-sectional design at a mean
age of 6.46 ± 0.62 years. These patients were followed regularly at our institute, and the clinical data
were collected prospectively.
Results: The major indication of liver transplant in this pediatric cohort was biliary atresia (77.59%).
During the follow-up period (mean period = 3.14 ± 0.30 years), nine patients (15.52%) developed
biliary stricture after the serum bile acid was checked. A receiver operating characteristic curve
analysis yielded a serum bile acid cutoff of >40 µM for the prediction of biliary stricture occurrence
(sensitivity = 78%, specificity = 90%, P = 0.002). Subjects with serum bile acid >40 µM had a higher
risk of biliary stricture after liver transplant (odds ratio = 30.80, 95% confidence interval [95% CI] =
4.97-190.76, P < 0.001). The phenomenon remained on Cox's proportional hazard survival analysis
(hazard ratio = 13.26, 95% CI = 2.70-65.16, P = 0.001).
Conclusion: Serum bile acid levels can be used for non-invasive screening and prediction of biliary
stricture in children after liver transplantation.
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Course of vitamin D levels before and after liver transplantion in pediatric patients
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Background: 25‐hydroxy vitamin D (VD) insufficiency is known in children undergoing liver
transplantation (LT) but the serial posttransplant VD course and the effect of supplementation of it on
the VD status in the peri-transplant period are lacking.
Aims: To determine the pre-LT VD status and post-transplant VD status course following VD
supplementation and to elucidate its relationship with posttransplant outcome parameters such as
infection and peripheral lymphocyte proportions.
Methods: Pre and post VD levels were monitored with interventions to adjust VD levels in LT patients.
Patients received Stoss (300000IU) vitamin D3 within the pre-transplant period if serum levels were <
20 ng/ml. VD status was categorized as circulating levels < 30-21 ng/ml (insufficiency), 20-10 ng/ml
(deficiency), and < 10 ng/ml (severe deficiency).
Results: 135-transplanted children were included. The age at LT was 22 months (interquartile range:
8-60). The pre-transplant median VD level was 14 ng/ml. Despite Stoss dose, posttransplant VD level
was 1,8 ng/ml (day one), 4 ng/ml (week one), 19 ng/ml (month one), 33 ng/ml (month three), 38 ng/ml
(months 6-12) and 40 ng/ml (month 24). After six months, VD status reached >30 ng/ml in 98% of
patients. Only at pre-LT, higher infection rate (18,7%) in the severe VD deficiency group was observed
compared to the VD deficiency group (2,9%, p=0,04). Furthermore, NK-cells declined sharply from
4,3% to 1% (p=0,05) bouncing back to >5% after 6 months.
Conclusion: VD levels fell substantially after LT but is rectifiable by Stoss dose, which was well
tolerated. Only the infection rate was associated with the VD status before LT.
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Health-related quality of life of children on home parenteral nutrition
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Objectives and Study: Children with chronic intestinal failure (CIF) on home parenteral nutrition
(HPN) frequently suffer from impaired physical, social and emotional functioning and the longitudinal
influence on health related quality of life (HRQOL) is unknown. The aim of this study is to describe
HRQOL over time in children with CIF on HPN.
Methods: Prospective, observational study conducted over 7 years in patients suffering from CIF
receiving HPN from two tertiary hospitals in The Netherlands. Every 3-6 months, parents (if child < 8
years old) or patients (if child ≥8 years old) completed two questionnaires on the KLIK patient reported
outcome measures portal (www.hetklikt.nu): the Pediatric Quality of Life Inventory 4.0 (PedsQL)
Generic and Fatigue, prior to the outpatient consultation for use during this outpatient visit. Last
completed answers were compared to a Dutch general population using Mann Whitney U for PedsQL
and one sample t-test for PedsQL fatigue. Second, linear mixed models (LMMs) were constructed to
investigate the course of HRQOL over time (duration of HPN treatment), the relationship of
prematurity, underlying disease and the number of days per week receiving HPN.
Results: Of 65 patients suffering from CIF receiving HPN , 46 (71%) agreed to participate and were
included (44% female). Twenty children had SBS, 15 a motility disorder, 4 a congenital enteropathy
and 7 another disease leading to IF. At time of last KLIK contact, patients were 6.3 years of age (IQR;
3.7 - 10.4) and received HPN for a median of 4.3 years (IQR; 1.6 - 8.3). In total, 272 questionnaires
were completed; 168 PedsQL Generic (15 for age 2-4, 43 for age 5-7, 71 for age 8-12 and 39 for age
13-18) and 104 PedsQL Fatigue (25 for age 2-4, 28 for age 5-7, 32 for age 8-12 and 19 for age 1318).
PedsQL score for ages 5-7 and 8-12 years was significantly lower than healthy controls (P< .01 for
both age groups) with effect sizes of .77 and .80 respectively. PedsQL fatigue score for age 5-7 years
was also significantly lower than healthy controls (P= .01) with an effect size of .70. For PedsQL
fatigue, no difference was observed in other age groups.
LMMs for PedsQL score 2-7 and 8-18 years showed no significant coefficient for duration of HPN;
estimate -.20 (95% CI; -.44 - .05) and .09 (95% CI; -.02 - .19) respectively. Also, LMMs for PedsQL
fatigue score ages 2-7 and 8-18 years showed no significant coefficient for duration of HPN; estimate .02 (95% CI; -.35 - .30) and .04 (95% CI; -.09 - .18) respectively (figure 1).
In children aged 8-18 years, the model for PedsQL fatigue showed that children who were prematurely
born scored significantly lower (estimated marginal mean (EMM) -1.83SD) than patients who were not
prematurely born (EMM .04SD) P= .04, this was not seen in other age groups. No significant
coefficient was observed for underlying disease or number of days per week of HPN in all age groups.
Conclusion: This is the first study assessing the course of HRQOL of children suffering from CIF
receiving HPN over time. Children aged 5 to 12 years have highly impaired HRQOL. Surprisingly,
HRQOL does not change during long term treatment with HPN in these children. Structural monitoring
of HRQOL in clinical practice is warranted in these patients, to identify problems and offer tailor made
interventions.
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Impact of parents´ presence in neonatal units on breastfeeding
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Mothers whose preterm infants remained in a Neonatal Intensive Care Unit (NICU) experience a
unique reality regarding breastfeeding. The interruption of breastfeeding in this dyad occurs due to a
number of factors, including the long period of separation between mother and infant after birth.
Objective: To compare the indicators of exclusive breastfeeding (EBF) at hospital discharge of low
birth weight infants who remained in a kangaroo inpatient unit (presence of mother 24h / day) versus
those who remained in the conventional neonatal unit.
Methods: A cohort study approved by the Institutional Research Ethics Committee (number
2.521.553) was conducted at a neonatal unit of a university hospital in Brazil. We included infants
weighing less than 1800g at birth, who had no perinatal asphyxia, congenital malformation and severe
metabolic disease, symptomatic congenital infection, genetic syndrome, and whose parent did not had
psychiatric illness, drug addiction or any other condition that made breastfeeding impossible. Infants
who died during hospitalization were excluded. At birth, the mothers were recruited and after signing
the Informed Consent Form, they were included in the study and followed until hospital discharge. The
allocation in the inpatient units (kangaroo or conventional care) occurred for the availability of mothers
without interference from the researchers.
Results: The study group (n = 24) was divided during hospitalization as follows: kangaroo unit (n=17)
and conventional care (n=7), and the results are presented in this order: kangaroo unit versus
conventional unit. The mean gestational age at birth was 31.2 versus 29.7 weeks; birth weight 1,347
versus 1,166 grams; total length of stay 46.5 versus 63.2 days; average weight gain throughout
hospitalization 14.9 versus 21.2 grams/day. Among the infants who were admitted to the kangaroo
unit, 29.4% were discharged on EBF and 70.6% on supplemented breastfeeding, while among the
infants who were in the conventional unit no one was discharged on EBF, 71.4% on supplemented
breastfeeding and 28.6% only in formula use.
Conclusion: The presence of parents has favored the maintenance of preterm infants' EBF at
hospital discharge and should be encouraged through government programs and policies. Health
professionals play an important role in this process and should guide and support the stay of parents
during hospitalization, offering family-oriented care.
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Uptake of xenobiotic milk induces microRNA profile changes in the infantile intestine
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Objectives and Study: The nutritional exploitation of xenobiotic milk has a long history in human
culture since the Neolithic revolution and left marks in contemporary human genomes. For example,
whereas the majority of native European hunter gatherers apparently exhibited lactase nonpersistence leading to the loss of lactose digest ability post-weaning, dairy farming of incoming
Neolithic populations came along with genetic adaptations associated with lactase persistence postinfancy. The regulation of lactase gene expression remains to be fully understood, but it seems clear
that the younger human genetic history was influenced by the consumption of xenobiotic milk. To date
in modern neonatology it is observed that lactase activity increases during intestinal maturation, but
formula-fed infants exhibit lower lactase activity levels than milk-fed infants (PMID: 9821422). During
ontogeny, differential gene activity is regulated by the chromatin structure or, respectively, posttranscriptionally by RNA interference, e.g. mediated through microRNAs targeting specific mRNAs via
base-pairing. In order to interrogate whether maternal or xenobiotic milk microRNAs might vertically
transmit signals relevant for gene regulation in intestinal cells, we analysed the differential microRNA
profiles of human breast milk, bovine milk and milk from several other mammals.
Methods: We used a holistic microRNA-seq approach to characterize breast milk microRNA profiles
of several mammalian taxons. Experimental procedures involved mammalian cell culture, molecular
cloning of microRNA target sequences, luciferase assays, qPCR, immunoprecipitation, adonovirusbased gene transfer, RNA-seq, Western analyses and immunofluorescence microscopy.
Results: Our holistic microRNA-seq approach revealed both microRNA profiles conserved in
mammals and taxon-specific microRNA signatures. We found that bovine-specific microRNAs (btamiRs) were preserved in formula-nutrition relevant for human pre-term and term infantile diet, and btamiRs could be traced in human pre-term stool samples. We observed that at least one bovine-specific
microRNA, bta-miR-677, can silence the expression of luciferase in vitro in a human cell-based assay.
In pre-term piglets, which were fed either with formula or, alternatively, with reporter-microRNAsupplemented colostrum (Caenorhabditis celegans [cel]-miR-39), we could detect bta-miRs in
intestinal biopsies. Most interestingly, we traced cel-miR-39 over timewithin blood serum samples and
showed that this reporter microRNA was associated with AGO2-immunocomplexes from intestinal
biopsies. Our findings suggest that xenobiotic microRNA can be taken up by intestinal cells and,
respectively, that they can circulate systemically. Moreover, we utilized adenovirus-based transfer for
the expression of several bta-miRs in human fetal primary intestinal epithelial cells (HIEC-6),
suggesting that xenobiotic miRs can influence the expression of partly predictable targets on the
protein and mRNA levels.
Conclusion: Xenobiotic microRNAs can survive the gastrointestinal passage and circulate in the
bloodstream and can be pulled-down with AGO2-antibodies. The observed effects upon their
expression in primary human intestinal epithelial cells underline the potential regulatory relevance in
pre-mature intestinal cells.
Contact e-mail address: jan.postberg@uni-wh.de
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Safety and efficacy of a synbiotic infant formula providing a combination of
Limosilactobacillus fermentum CECT5716 and galacto-oligosaccharides in the prevention of
community-acquired infections in healthy infants
Hugues Piloquet1, Hélène Chevallier2, Florence Gillaizeau2, Christina Hecht3, Monika Schaubeck3,
Claudia Steiner3
1CHU
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Objectives and Study: Infectious diseases are a major health issue in infants and very common
during the first year of life. Especially infants who are not breastfed are at increased risk. This study
aimed to evaluate the effect of an infant formula containing Limosilactobacillus fermentum (L.
fermentum) CECT5716 and galacto-oligosaccharides (GOS) in the prevention of infectious diseases in
formula fed infants.
Methods: A multicentre randomised, controlled double-blind intervention trial was conducted,
combining an eleven-month intervention with two years of follow-up. In total, 540 infants were included
in the study during the first month of life. Infants in the intervention group received infant formula
enriched with L. fermentum CECT5716 and GOS, while infants in the control group received standard
infant formula without added pre- or probiotics. A study population of 503 subjects was included in the
final analyses (control formula (CF): n=214, intervention formula (IF): n=214, breastfeed (BF): n=75).
Safety and gastrointestinal (GI) tolerance of the infant formulae, as well as the incidence of infectious
diseases during the first year of life (GI, upper and lower respiratory tract) were assessed. Negative
binomial models adjusting on mode of delivery and history of breastfeeding (and gender according to
the outcome) were applied. Furthermore, GI parameters, including microbial composition, secretory
immunoglobulin A (sIgA), stool pH and faecal short chain fatty acids (SCFA) were assessed.
Results: Infant growth and GI tolerance of formulae were similar between groups. The incidence of
lower respiratory tract infections was significantly lower in the IF group than in CF group with a rate
ratio IF versus CF of 0.77 [95%CI: 0.60 to 1.00] (p=0.0488). The incidence of diarrhea episodes, upper
respiratory tract infections and otitis during the first year of life were not significantly different between
the IF and CF groups.
Parameters of GI milieu and immune system (pH, butyrate, sIgA), as well as microbial composition
were significantly influenced by the synbiotic IF. Stool analyses demonstrated a higher abundance of
Lactobacilli and Bifidobacteria in infants in the intervention group.
Conclusion: These results provide some evidence that a synbiotic infant formula containing L.
fermentum CECT5716 and GOS moves the intestinal microbiota profile closer to that of breastfed
infants and could reduce the incidence of lower respiratory tracts infections during the first year of life.
The significantly increased sIgA level in the synbiotic Group (IF) could be linked to an enhanced
activation of the immune system.
Disclosure of Interest: Hugues Piloquet Lead investigator of the study, received consulting and
lecture fees from Nestle, Danone, NHS and HIPP Helene Chevallier , Florence Gillaizeau : employees
of Biofortis Mérieux Nutrisciences Christina Hecht, Monika Schaubeck and Claudia Steiner:
employees of Hipp Gmbh and Co, sponsor of the study
Contact e-mail address: hugues.piloquet@chu-nantes.fr

Volume 72, Supplement 1, May 2021

1042

NUTRITION - Neonatal and preterm nutrition
N-O-005
Effect of a liquid supplement containing 2 human milk oligosaccharides (HMOs) in preterm
infants: a multi-centered, double-blind, randomized, controlled trial
Jean-Michel Hascoët1, Marie Chevallier2, Catherine Gire3, Roselyne Brat4, Jean-Christophe Rozé5,
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Objectives and Study: Accumulating evidence suggests that HMOs have important physiologic
functions in early newborn development. Data from preclinical and observational cohort studies
support the potential benefit of HMOs in reducing morbidity and mortality of preterm infants. However,
in-hospital HMO supplementation for preterm infants has not been clinically tested. This randomized,
double-blind, placebo-controlled trial of preterm infants evaluated the effects of HMO supplementation
on feeding tolerance, growth and safety from 7 neonatal units in France.
Methods: Preterm infants of 27-33 weeks' gestation with birth weight < 1700g were randomized as
early as possible after birth to receive HMO supplement (n=43) comprising of 2'FL and LNnT in 10:1
ratio (0.374 g/kg body weight/day) or an isocaloric placebo supplement (n=43) consisting of only
glucose (0.140 g/kg/day) until discharge from the neonatal unit. Anthropometric z-scores were
calculated using Fenton growth standards. Primary outcome was feeding tolerance, measured by noninferiority (NI) in days to reach full enteral feeding (FEF) from birth in the HMO vs. Placebo group (NI
margin=+4 days).
Results: Mean chronological age at initiation of supplementation for HMO and Placebo groups were
6.3 and 6.2 days, respectively. Non-inferiority in time to reach FEF in HMO (vs. Placebo) was
achieved (LS mean difference [95% CI] in full analysis set=-2.16 [-5.33,1.00]; the upper bound of 95%
CI< NI margin). Similar results were observed in per protocol set. Adjusted mean time to reach FEF
from birth was two days shorter in HMO (12.2 days) vs. Placebo (14.3 days), although the difference
did not reach statistical significance (p=0.177). There was no difference in weight-for-age z-scores
between HMO and Placebo at any time point throughout FEF period until discharge (0.03 [-0.13,0.20],
p=0.682). Length-for-age z-scores were significantly higher in HMO (vs. Placebo) at FEF Day 14 (0.29
[0.02,0.56], p=0.037) and 21 (0.31 [0.02,0.61], p=0.037). Head circumference (HC)-for-age z-score
was significantly higher in HMO vs. Placebo at discharge (0.42 [0.12, 0.71], p=0.007). Furthermore,
the greatest gains in length and HC occurred on Day 14 in HMO group and was sustained until
discharge, more closely meeting desired goal of 0.9-1.0 cm/week1-2. Gastrointestinal (GI) tolerance
measures, including daily gastric residuals, stool frequency and consistency, and incidence of GI
adverse events, were similar in HMO and Placebo. Incidence of necrotizing colitis was low in both
groups. Incidence of other illnesses and infections were comparable in HMO (n=22 [50.0%]) and
Placebo (n=18 [42.9%]), and none was considered related to the intervention.
Conclusion: HMO supplementation is safe and well-tolerated in preterm infants. When given shortly
after birth, there was a trend towards better feeding tolerance with HMO supplement vs. placebo (i.e.,
reduced time to FEF by 2 days). Faster progression to FEF may help reduce the risk of growth
restriction and exacerbated gut immaturity. Additionally, HMO supplement supports early postnatal
growth (i.e., significantly greater z-scores for length and HC), which may have a positive impact on
long-term growth and developmental outcomes.
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[Anthropometric z-scores from FEF Day 1 until Discharge in HMO and Placebo groups]

Disclosure of Interest: YC, MH, JBM are employees of Nestlé. CMH, MC, CG, RB, JCR, KN and CB
have received research funding from Nestlé to conduct this research.
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IF containing specific prebiotics, HMOs, postbiotics and milkfat stimulates gut maturation in a
modified in vitro model that combines digestion and gut epithelial cells
Mona Mischke1, Gabriel Thomassen1, Lauriane Schwebel1, Evan Abrahamse1,2, Jan Knol1,3, Ingrid B.
Renes1,4
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Objectives and Study: The neonatal gastrointestinal tract is immature, and appropriate growth and
maturation of the digestive function and gut barrier are important for health and wellbeing. Gut
maturation is shaped by nutrition, and bioactive components that are present and made available from
the diet during the digestion process are driving this process. To characterize these effects of digested
infant nutrition better, more investigation is needed. However, the study of digested infant nutrition
related to gut maturation using in vitro cell models is restricted as the digestive juices and bile acids in
the chyme are relatively cytotoxic. Therefore, the aim of this study was twofold: 1) Establish a modified
digestion model yielding lower toxicity that allows the combination with gut epithelial cells. 2) Apply
resulting model to study the effects of an infant formula (IF) that contains specific prebiotics, HMOs,
postbiotics and milkfat on gut maturation in gut epithelial cells.
Methods: Infant digestion conditions were simulated in a semi-dynamic model, employing specific
digestive enzymes and biliary lipids to replace the commonly used bile and pancreatic extracts. During
and after IF digestion chyme samples were taken and protease and lipase inhibitors were added to
stop pancreatic and lipase activity. Protein and lipid digestion, as well as cytotoxicity of the digested
IFs were assessed. Subsequently, gut epithelial cell models were treated with non-cytotoxic
concentrations of undigested and digested control IF (CTRL) or IF containing prebiotics
(scGOS/lcFOS, 9:1), HMOs (2'-FL, 3'-GL), postbiotics and milkfat (ACTIVE). Postbiotics were derived
from the LactofidusTM fermentation process using bacterial strains Streptococcus thermophilus 065
and Bifidobacterium breve C50. Indicators for cell proliferation to represent gut growth and the
functional gut maturation markers lactase activity, relevant for lactose digestion, and alkaline
phosphatase (ALP) activity, contributing to the detoxification of LPS, were measured in HT-29 and
C2BBe1 cells, respectively.
Results: The modified digestion model reduced cytotoxicity of digested IF (>75%), while the degree of
protein and lipid digestion remained unchanged compared to the standard digestion model.
Undigested ACTIVE IF did not stimulate ALP activity compared to undigested CTRL. Upon digestion,
however, ACTIVE IF stimulated ALP activity (p< 0.05), lactase activity (p< 0.05) and increased the
protein content per well (p< 0.05), which might indicate increased cell proliferation, compared to
digested CTRL.
Conclusions: By reducing cytotoxicity, while maintaining digestive capacity, the modified digestion
model enabled investigation of digested IF in gut epithelial cell models, and hence provides a valuable
tool for studying infant nutrition. Observed effects on gut maturation markers when using the resulting
model suggest that ACTIVE IF with specific prebiotics, HMOs, postbiotics and milkfat stimulates gut
maturation in a way that might lead to an improved gut epithelial defence and lactose digestive
capacity.
Disclosure of Interest: All authors are employees of Danone Nutricia Research. This project was
financed by Danone Nutricia Research.
Contact e-mail address: mona.mischke@danone.com
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A new infant formula supplemented with milk fat globule membranes (MFGM) and synbiotics
modulates gut microbiota, immune system and reduces infection symptoms in infants
Tomás Cerdó1,2, Ana Nieto-Ruíz2,3, Florian Herrmann1,2, Estefanía Diéguez1,2, Alicia Ruíz2,4, Roser de
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Breast milk provides biologically active factors that aid in the development of the gut, systemic
metabolism, immune system and gut microbiota, protecting infants from infections and affecting the
establishment of the intestinal microbiome. Where breastfeeding may not be possible infant formulas
are needed. Infant formulas have evolved greatly last years to enhance the performance of formulas to
a level at or nearer to human milk. Among the bioactive compounds present in human milk are certain
probiotics, prebiotics and milk fat globule membrane (MFGM) that contribute to shape the children's
gut microbiome and help to prevent infections.
Objectives: We aimed to evaluate the effects of a new infant formula supplemented with MFGM, LCPUFAs and synbiotics on: 1) gut microbiota structure & function; 2) infection symptoms; 3) salivary
SIgA levels; 4) associations between gut microbiota, infection symptoms and SIgA levels.
Study design: In the present study, 170 healthy term infants were enrolled in a randomized doubleblind study to receive a standard infant formula (SF: n=85) or a new experimental one supplemented
with LC-PUFAs, MFGM components, synbiotics, oligosaccharides, nucleotides and syalic acid (EF:
n=85). Furthermore, 50 Breastfed infants (BF) were included as control group.
Methods: Gut microbiota composition was assessed by 16S rRNA gene sequencing at 1, 6, 12 and
18 months of age and disease registry was recorded by questionnaires. Secretory immunoglobulin-A
(SIgA) using commercially available kits (Salimetrics, PA, USA). Statistical analyses were performed
using R and SPSS.
Results: Gut microbiota structure in the EF-fed infants was more similar to that of breast-fed than SFfed ones. At 6 months, BF infants promoted the establishment of Firmicutes as principal phylum, EF
promoted Bacteroidetes and Firmicutes phylums as the most prevalent, and SF promoted only
Bacteroidetes. There was no significant differences of salivary SIgA between the 3 study groups.
However, a significant negative correlation between Bacteroidetes and salivary SIgA was observed in
the SF group. Children receiving EF showed less respiratory tract infections (p=0.033) and total
infections during the first 18 months of life (p=0.018) than SF or those BF children. At 12 months of
life, BF children showed more rate of conjunctivitis (p=0.042) and unclassifiable febrile episodes
(p=0.005) than children fed EF. At 18 months of life, children fed EF showed less rate of conjunctivitis
(p=0.013) than BF children. At 6 months, Bacteroidetes were associated to higher prevalence of
vomits and diarrhea (p< 0.00014). At 18 months, Proteobacterias and Fusobacterias were associated
to higher prevalence of vomits (p< 0.00014; p< 0.0214). At 6 months, Firmicutes seems to be
protectors against vomits (p< 0.081) and diarrhea (p< 0.00214).
Conclusion: The new infant formula is closer to mimic the beneficial effects of breast milk regarding
infections, immune system and gut microbiome development.
This project has been funded by Ordesa Laboratories, SL Contract University of Granada General
Foundation, No.3349 and SMARTFOODS (CIEN) (IDI-20141206), Ministry of Industry and Innovation
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Laboratories, S.L. Barcelona, Spain
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Sialylated HMOs are shaping the development of cognitive functions
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Objectives and study: Human milk oligosaccharides (HMOs) are a key component of breast milk and
have been proposed to be one of the mediators of breast feeding beneficial effects on
neurodevelopment and associated adult brain functions. Among the different types of HMOs, the
sialylated HMOs are suggested to play a key role in brain development and functions. There is
however a lack of understanding of the mechanisms of action for this long-term programming effects
of sialylated HMOs. Here, we used a dysfunctional mutant of both beta-galactoside alpha-2,6sialyltransferase 1 (St6gal1) and beta-galactoside alpha-2,3-sialyltransferase 4 (St3gal4) genes that
results in the absence of 6'sialyllactose (6'SL) and a reduction of about 80% of 3'sialyllactose (3'SL) in
dams milk respectively. To distinguish between the effects due to the HMOs deficiency in milk and
those due to the mutations we used a full cross-fostering design and evaluated the adult mice in
behavioural tests assessing attention and mnesic functions.
Methods: At birth, we performed a full cross-fostering procedure involving C57BL/6J wild-type mice
and double KO mice for St6gal1 (B6.129-St6gal1tm2Jxm/J) and St3gal4 (B6.129-St3gal4tm1.1Jxm/J) at
birth. The mutation in this line rendered dysfunctional both St6gal1 and St3gal4 genes, thereby
resulting in an absence of 6'SL and a reduction of about 80% of 3'SL in the milk. This design resulted
in four treatment groups (dams x pups genotype): WT x WT (control group), MUT x WT (milk group),
WT x MUT (mutant group) and MUT x MUT (milk+mutant group). Adult offspring (> post-natal day 65),
were tested for their spatial and recognition memory, and attention. Data were analyzed using factorial
ANOVA.
Results: Mice receiving HMOs deficient milk exhibited a reduced performance in prepulse inhibition
and in working memory assessed in the T-maze. Both the mice receiving HMOs deficient milk and the
mutant exhibited a reduction of retention of spatial memory assessed in the Barnes maze.
Furthermore, mice receiving HMOs deficient milk showed a reduced attentional performance
compared to control group in the attentional set-shifting task. There was no effect of milk or mutant
group on recognition memory assessed in the novel object recognition task or anxiety assessed in the
elevated zero maze. Finally, we also observed an increase of maternal behavior in the mutant mice
and a reduction of body weight in the mutant offspring.
Conclusion: This study further confirms the previous findings using single KO cross-fostering
strategies for either 6'SL or 3'SL, that absence of early life source of dietary sialylated HMOs lead to
impaired cognitive functions, specifically attention, and spatial and working memory.
Disclosure of Interest: J.H., P.S. are employee of Société des Produits Nestlé. The study was
sponsored by Société des Produits Nestlé.
Contact e-mail address: jonas.hauser@rdls.nestle.com
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Growth and body composition in children fed a modified, low-protein infant formula: follow-up
of a randomized controlled trial
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Objectives and study: High protein intake in early life is associated with an increased childhood
obesity risk. Previously, we showed that feeding a modified lower protein (mLP) infant formula (1.7 g
protein/100 kcal) until the age of 6 months is safe and supports an adequate growth. In the current
study, we evaluated growth and body composition at 1 and 2 years of age in the children who
participated in this trial.
Methods: Healthy term-born infants received mLP or a specifically designed control formula (CTRL)
(2.1 g protein/100 kcal) until 6 months of age in a double blinded RCT. A breast-fed (BF) group served
as reference. Anthropometry was measured at 1 and 2 years of age and converted to z-scores using
the World Health Organization (WHO) Child Growth Standards. At the age of 2 years, body
composition was measured with air-displacement plethysmography. Groups were compared using
linear mixed model analysis.
Results: At 1 and 2 years of age, no significant differences in anthropometry or body composition
were observed between the formula groups (n=74 mLP; n=69 CTRL) despite the lower protein intake
in mLP group vs CTRL group during the intervention period (P < 0.001). The mean WHO z-scores
values for growth outcomes in all groups were close to the median of the WHO growth standards,
indicative for adequate infant growth. However, compared to the BF group (n=51), weight-for-age,
length-for-age, waist circumference-for-age, mid-upper arm circumference-for-age z-scores were
higher in the formula groups at 1 year of age, but no longer at 2 years of age (except for the weightfor-age z-score in the mLP group). In comparison to the BF group, fat mass, fat-free mass and fat
mass index were significantly higher for the mLP group only (P < 0.05). However, fat mass% did not
differ between feeding groups. Adjustment for potential confounders did not change our results.
Conclusion: In this follow-up study until 2 years of age, no significant differences in anthropometry or
body composition were observed between infants fed mLP or CTRL formula in early life. The observed
differences in growth between the formula-fed groups and our breast-fed reference group supports the
execution of new trials with infant formulas that are further reduced in protein contents.

mLP
minus
CTRL

CI95%

P

mLP
minus BF

CI95%

P

CTRL
minus BF

CI95%

P

WFA (zscore) 1
year

-0.04

-0.27,
0.18

0.70

0.33

0.08,
0.57

0.01

0.37

0.12,
0.62

<0.01

WFA (zscore) 2
years

0.08

-0.15,
0.32

0.47

0.25

0.1, 0.50

<0.05

0.17

-0.08,
0.42

0.19
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LFA (zscore) 1
year

-0.10

-0.33,
0.13

0.38

0.34

0.09,
0.59

0.01

0.44

0.19,
0.69

<0.001

LFA (zscore) 2
years

0.15

-0.09,
0.39

0.21

0.25

-0.004,
0.49

0.05

0.09

-0.16,
0.35

0.47

Fat free
mass
(kg) 2
years

0.05

-0.25,
0.35

0.73

0.44

0.15,
0.73

<0.01

0.27

-0.04,
0.59

0.09

Fat free
mass
(kg) 2
years

0.20

-0.08,
0.47

0.17

0.26

0.03,
0.48

0.03

0.05

-0.19,
0.30

0.66

Fat mass
(%) 2
years

-0.36

-2.79,
2.08

0.77

1.32

-0.94,
3.58

0.25

1.59

-0.86,
4.04

0.20

FMI 2
years

0.04

-0.41,
0.49

0.87

0.47

0.04,
0.90

0.03

0.29

-0.17,
0.76

0.21

[Table: Differences in growth parameters between feeding groups]

Disclosure of Interest: MA-B and BJMvdH are employees of Nutricia Research. EMvdB was
employee of Nutricia Research during the execution of the study. They had no role in the execution of
the study or in the statistical analyses of the results. All other authors report no conflicts of interest.
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Impact of the COVID-19-related school closing on paediatric obesity: risk of aggravated obesity
and possible glucose intolerance
Mi Jin Kim1, Eun Sil Kim1, Yiyoung Kwon1, Yon Ho Choe1
1Samsung

Medical Center, Sungkyunkwan University School of Medicine, Department of Paediatrics,
Seoul, Korea, Republic of
Objectives and Study: It is important to pay attention to the effects of the coronavirus disease 2019
(COVID-19) pandemic on children and adolescent health caused by compulsory sedentary lifestyle.
The aim of the present study was to explore impacts of a reduction in physical activity caused by
COVID-19 outbreak in paediatric patients diagnosed with obesity.
Methods: This study conducted between pre-school closing and school closing period. Ninety patients
were included in this study and clinicodemographic and laboratory results were collected
retrospectively.
Results: Comparison of variables between the pre-school closing and school closing period in
patients with obesity revealed significant differences in variables associated with metabolism such as
body weight z-score, body mass index z-score, liver enzymes, and lipid profile
Pre-school closing

School closing

p-value

Body weight z-score

2.0 ± 0.8

2.2 ± 0.7

<0.001

BMI z-score

1.9 ± 0.5

2.0 ± 0.4

<0.001

AST (U/L)

35.2 ± 29.0

42.7 ± 33.8

0.0085

ALT (U/L)

53.0 ± 32.8

74.7 ± 41.8

<0.001

Fasting glucose (mg/dl)

160.3 ± 33.4

169.5 ± 36.4

<0.001

Cholesterol (mg/dl)

160.3 ± 33.4

169.5 ± 36.4

<0.001

Triglyceride (mg/dl)

126.7 ± 70.0

160.6 ± 94.0

<0.001

LDL (mg/dl)

101.5 ± 31.0

110.6 ± 33.7

0.0016

HbA1c (%)

6.0 ± 1.3

7.3 ± 6.0

0.1737

[Comparison of variables between pre-school closing and during school closing in patients with
obesity]
When comparing patients according to the presence of nonalcoholic fatty liver disease (NAFLD), only
one significant difference in hemoglobin A1c (HbA1c) levels was identified between the two time points
(p < 0.05).
Conclusion: We found that reduced physical activity caused by school closing caused by COVID-19
pandemic exacerbated obesity among children and adolescents and had a negative effect on the
increase in HbA1c in NAFLD patients compared to non-NAFLD patients.

Contact e-mail address: eunsil08.kim@samsung.com
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Association of maternal overweight/obesity or diabetes with vascular abnormalities in their
offspring brain at 6 and 8 years old: The PREOBE Follow-up study
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The presence and the increase in number of Enlarged Perivascular Spaces (EPVS) may be
associated with worse neurodevelopment, which at the same time, may be influenced by many other
variables: prenatal toxic habits {tobacco and alcohol intake}, pre- or perinatal risk factors {overweight,
obesity, pre-gestational diabetes (PGD) or gestational diabetes (GD)}, hypertension and altered lipid
profile, Gestational Weight Gain (GWG), offspring sex, birth ponderal index or head circumference.
EPVS may have long-term consequences on cognitive function.
Objectives and Study: The aim of the present study was to investigate the associations of vascular
abnormalities in the brain in 6 and 8 years-old-children with prenatal maternal factors (pre-gestational
BMI, gestational weight gain, mother age, diet..), perinatal circumstances (type of birth, neonatal
anthropometry, type of feeding..), environmental and sociodemographic factors.
Methods: In the present analysis, 173 children born to mothers participating in the PREOBE study
were included. Pregnant women were divided into 7 groups, according to their pre-gestational Body
Mass Index (pBMI) {Overweight (OV): 25≤BMI< 30; Obese (OB): BMI≥30}, the presence of PGD, the
development of GD in normal weight (NGD), overweight (OWGD) or Obese (OBGD) pregnant women.
Offspring were followed-up until 8 years old; fMRI was performed when they were aged 6 years. EPVS
were counted and measured, being categorised into 5 groups depending on EPVS number (rating
categories and descriptions for Basal Ganglia & Semiovale Centrum): 0=0; 1=0-5; 2=5-15; 3=15-25;
4=>25. The different categories were adjusted by cofounder factors collected in the prenatal and
perinatal period (maternal pre-gestational BMI, weight gain during pregnancy, age, biochemical
parameters and neonatal data). Furthermore, infant neurodevelopment assessment was performed at
6 and 8 years old by using the BENCI neuropsychological battery and the Kaufman Brief Intelligence
Test (K-BIT). Database set up, including file merging, mistake detection, and metadata, as well as the
whole statistical analysis were conducted using the statistical software R version 3.4.
Results: At 6 years old, boys showed higher number of EPVS compared to girls (P=0.005). Birth
length was significantly associated to higher number of EPVS (P=0.009). In contrast, birth weight,
head circumference and type of feeding were not associated with the number of EPVS. Children
neurodevelopment was analyzed according to several cognitive testing and results did not vary after
adjustment was done for co-variables, except for Processing speed at 6 years old (P=0.032). Children
belonging to groups 1, 3 and 4 would have worse scores at 6 years of age, compared to those from
groups 0 and 2.
Conclusion: High pre-conceptional BMI seems to be associated to highest number of EPVS in the
brain of children at the age of 6. Boys are at most risk to have more EPVS compared to girls. Birth
length is strongly associated to higher number of EPVS. 6 years old children with high number of
EPVS associate worse cognitive scores.
This study has been funded by EU Project DynaHEALTH (HORIZON 2020-GA No.633595)
Contact e-mail address: ccampoy@ugr.es
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NUTRITION - Obesity, growth and metabolism
N-O-012
Metabolic markers of BMI and body fat measures: Findings from the CHOP study
Engy Shokry1, Mohammed El-Sharkawy1, Martina Totzauer1, Olaf Uhl1, Veit Grote1, Berthold
Koletzko1, The European Childhood Obesity Trial Study Group
1Ludwig Maximilian University of Munich, Division of Metabolic Diseases and Nutritional Medicine, Dr.
von Hauner Children’s Hospital, Medical Centre, Munich, Germany

Objectives and Study: Global childhood obesity rates continue to rise and are linked to obesity
during adulthood and early onset of metabolic diseases. Metabolomics may be used as a tool to
evaluate metabolic changes most associated with obesity and overweight at the cellular levels. We
investigated the associations between the metabolome and BMI, two body composition measures, fat
mass (FM) and fat mass index (FMI) as markers for fatness.
Methods: Within the European Childhood Obesity Project follow-up, plasma samples were collected
from 421 children at the age of 11 years and analyzed by a targeted metabolomics platform using
liquid-chromatography coupled to tandem mass spectrometry. We quantified polar lipids
(acylcarnitines (Carn), phospholipids (PL) including diacylphosphatidylcholines (PCaa), acyl-alkylphosphatidylcholines (PCae), sphingomyelins (SM), acyl-lysophosphatidylcholines (LPCa), alkyllysophosphatidylcholines), amino acids (AA), non-esterified fatty acids, sum of hexoses and organic
acids. Fat mass was measured by bioelectrical impedance. Linear mixed-effects models were used to
determine the associations between the child's BMI, fatness measures at 11 years and plasma
metabolite levels. All models were adjusted for potential confounders including early feeding mode
(breastfeeding, low/high protein formula feeding), sex, weight at birth, mode of delivery, maternal
smoking during pregnancy, the highest educational level of either parents and country of residence.
Significance was set at false discovery rate (FDR)-corrected level of 0.05.
Results: Thirty-seven metabolites were significantly associated with child's BMI after FDR correction,
of which 30 metabolites were also associated with FM & FMI. These comprised PL, especially
phosphatidylcholines comprising polyunsaturated fatty acids which were negatively associated, while
tyrosine (an aromatic AA), alpha aminoadipic acid and propionyl carnitine (C3-Carn, a product of
branched chain amino acids (BCAA) catabolism) were positively associated. FM and FMI were
negatively associated with citrulline and glycine while positively associated with SM32:2, a recognized
metabolic marker of obesity, which was also previously associated with BMI in children from the
CHOP study at 5.5 and 8-years. Uniquely to BMI, it was positively associated with valine (a BCAA),
PCae30:0 and LPCa20:4. PC was the metabolite group most represented among the metabolites
significantly associated with BMI, FMI, FM and were negatively associated. Low PC was previously
linked to obesity and metabolic disorders and attributed to competitive inhibition of PC synthesis due
to consumption of S-adenosylmethionine, a PC precursor in glutathione synthesis, to fight oxidative
stress. On the other hand, high levels of BCAA, C3-Carn, and aromatic AA were repeatedly linked to
obesity.
Conclusion: Findings confirm previous reports of associations of aromatic and BCAA, their metabolic
byproducts and PL with measures of obesity and fat deposition. Metabolomics contribute to a better
understanding of the pathways underlying childhood obesity and thus offering strategies towards
prevention and treatment. Using FM and FMI can be used to provide more confidence about findings
obtained using BMI only, especially considering its shortcomings regarding body fat distribution.

Contact e-mail address: engy.shokry@med.uni-muenchen.de
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MFGM, Long-chain polyunsaturated fatty acids and synbiotics effects on brain structure and
neurocognitive function in healthy children at 6 years old: Results from the COGNIS study
Ana Nieto-Ruíz1,2, Juan Verdejo-Román1, Estefanía Diéguez2,3, Natalia Sepúlveda-Valbuena2,4,5,
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Objective: To analyse the long-term effects of an infant formula supplemented with bioactive nutrients
on brain structure and neurocognitive function in healthy children aged 6 years.
Methods: In total 170 healthy infants participating in the COGNIS study were randomized to receive,
during their first 18 months of life, either a standard (SF: n=85) or experimental infant formula (EF:
n=85) enriched with bioactive nutrients [Long-chain polyunsaturated fatty acids (LC-PUFAs), milk fat
globule membrane (MFGM) components, nucleotides, gangliosides, sialic acid and synbiotics]. Of
them, 55 children were analysed at 6 years old (SF: n=30; EF: n=25). Anatomical brain image was
obtained using fMRI. Furthermore, computerized battery for neuropsychological evaluation of children
(BENCI), Kaufman Brief Intelligence Test (K-BIT) and Oral Language Test of Navarra-Revised (PLONR) were performed. Brain volumes, areas and cortical thickness were calculated using Freesurfer
version 6.0. MANCOVA analysis was performed using SPSS 22.0.
Results: Children fed with EF presented higher volumes compared to SF children in parietal regions,
such as right parietal (p=0.002), right superior parietal gyrus (p=0.016), right postcentral gyrus
(p=0.019) and right precuneus (p=0.001). These regions are related to Memory, Language and
Information Processing, Moreover, EF children presented higher cortical thickness in left temporal
(p=0.048) and left groove temporo-parietal (p=0.007), compared to SF children. Regarding
neurocognitive functioning, EF children showed better verbal comprehension (p=0.011) and verbal
memory (p=0.036), as well as less perseveration errors of semantic fluency (p=0.044), compared to
SF children.Additionally, we re-grouped participants according to children sex and study group (EF
boys =17; SF boys= 20; EF girls= 8; SF girls= 10). We found that EF boys presented higher brain
volumes in areas related mainly to Working Memory and Executive Function, including right parietal
lobule (p=0.014), left precuneus (p=0.019), left polo occipital (p=0.001), left groove postcentral
(p=0.007) and right precuneus (p=0.012), compared to SF boys. However, SF boys presented higher
cortical thickness in right frontal groove (Executive Function) (p=0.011). No differences were found
between study groups in girls on brain structure. Additional neurocognitive analysis revealed that EF
fed boys showed higher IQ (p=0.043), use of language (p=0.049), verbal comprehension (p=0.004),
working memory (p=0.025), as well as less errors of commissions in a Go/no-Go task (p=0.006),
compared to SF boys group.
Conclusion: Bioactive nutrients supplemented in infant formulae seem to be associated to beneficial
long-term effects on neurocognitive development and brain structure, in terms of brain volumes and
cortical thickness, in children aged 6 years. These effects seem to be more intense in boys than in
girls.
This project has been partially funded by EU Project DynaHEALTH (HORIZON 2020-GA No.633595)
and SMARTFOODS (CIEN) (IDI-20141206)-Spanish Ministry of Industry and Innovation and
Universities; This project has been also partially funded by ORDESA Laboratories, S.L. Contract
General Foundation of University of Granada, No.3349.
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The very low birth weight infants - glucose and hormonal profiles over time (LIGHT) study:
Glucose levels at 36 weeks postmenstrual age
Itay Zamir1, Elisabeth Stoltz Sjöström 2, Johannes van Den Berg1, Estelle Naumburg1, Yonas Berhan1,
Magnus Domellöf1
1Umeå
2Umeå
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Objectives and Study: Infants born with very low birth weight (VLBW; < 1500 g) often experience
hyper- and hypoglycaemia during the first days and weeks of life. These glucose disturbances have
been associated with a multitude of adverse short- and long-term outcomes, including increased
mortality and neurodevelopmental disabilities. Still it is uncommon in the clinical practice to screen
these infants for glucose disturbances when they are stable and nearing discharge, at 36 weeks
postmenstrual age (PMA), and it is unknown how common glucose disturbances are at this age. We
assessed the prevalence of and risk factors for glucose disturbances in VLBW infants at 36 weeks
PMA using a continuous glucose monitoring (CGM) system.
Methods: The very Low birth weight Infants - Glucose and Hormonal profiles over Time (LIGHT) study
is a prospective cohort study including 50 VLBW infants admitted to the neonatal unit at Umeå
University hospital, Sweden, during 2016-2019. CGM was performed in 35 (70%) of the infants during
a period of 48 hours at 36 weeks PMA. Perinatal data was registered from the medical files and from
the national neonatal registry. Protracted hyper- and hypoglycaemia were defined as glucose values >
8 mmol/L and < 2.6 mmol/L, respectively, lasting for at least 30 minutes.
Results: A total of 19907 glucose measurements were retrieved and analyzed. Protracted
hyperglycaemia was found in 54% of the infants, protracted hypoglycaemia was found in 29% of the
infants, and 37% had no protracted glucose disturbances.
Lower Apgar scores at 10 min and prior hyperglycaemia were significantly associated with longer time
spent in hypoglycaemia at PMA 36 weeks. Amnionitis and prior hyper- and hypoglycaemia were
significantly associated with having protracted hyperglycaemia at PMA 36 weeks. Male sex was
significantly associated with longer time spent in hyperglycaemia at PMA 36 weeks.
Conclusion: Nearly two thirds of VLBW infants experience protracted glucose disturbances at 36
weeks PMA. Sicker infants at birth, as well as infants exposed to prior hyperglycaemia, have
increased risk for lower glucose concentrations at PMA 36 weeks. Males and infants exposed to
amnionitis and prior glucose disturbances have increased risk for higher glucose concentrations at
PMA 36 weeks. The results suggest that it might be prudent to screen these infants for glucose
disturbances even later during the admission period. Further studies are needed to clarify the
mechanisms behind glucose disturbances in this patient population.
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Metabolomic and genetic signatures for the effects of weight loss interventions on severe
obesity in children and adolescents
Min Ji Sohn1,2, Tae Hyeong Kim 1,3, Jae Sung Ko1, Woori Chae4, Joo-Youn Cho4, Ji-Eun Kim5, Ji-Yeob
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Objectives and Study: Childhood obesity has increased worldwide, and many clinical and public
interventions have attempted to reduce morbidities. However, there are no reliable biomarkers to
identify high-risk groups or good response groups to specific interventions. This study aimed to
determine the metabolomic and genetic signatures associated with weight control interventions in
obese children.
Methods: Forty obese children from the "Intervention for Children and Adolescent Obesity via Activity
and Nutrition (ICAAN)" cohort were selected according to intervention responses. Based on changes
in BMI z-scores, half of the children were responders (n=20), and the others were non-responders
(n=20). A total of 120 samples were collected at baseline, and after 6 and 18 months of intervention,
and the metabolites of serum samples were quantitatively analyzed using CE-TOFMS (capillary
electrophoresis time of-flight mass spectrometry). We performed a secondary analysis using the
Metaboanalyst™ program to build a relevant metabolite and molecular genetic network for significant
metabolites. For genomic analysis, the genome list obtained from GWAS data and a literature review
with IPA (ingenuity pathway analysis) were compared in 123 subjects in the intervention study.
Results: A total of 194 metabolites in 120 samples were detected based on an HMT (human
metabolome technologies) standard library. Nine metabolites (1-or 3-Methylhistidine, 3Hydroxypropionic acid, 8- or 2-Hydroxyoctanoic acid-1, alanine, aspartic acid, cystine, indole-3-acetic
acid, N-acetylalanine, and tyrosine) showed significant changes at 18 months from baseline in
responders and non-responders (p< 0.05). After reanalyzing the data using the Metaboanalyst
program, 13 metabolites showed significant differences between responders and non-responders at
baseline (p< 0.05), and six metabolites showed significant differences between baseline and 6months
samples in responders and non-responders (p< 0.05). In addition, nine metabolites (1- or 3Methylhistidine, alanine, aspartic acid, cystine, glycocholic acid, homovanillic acid, piperidine,
sulfotyrosine, and tyrosine) showed significant changes between baseline and 18months in
responders and non-responders (p< 0.05). After 18 months of intervention, 63 metabolites showed
significant differences regardless of response (FDR-adjusted p< 0.05). Combining the results of the
above analyses, alanine, aspartic acid, and cystine were significantly changed by the intervention after
18 months. We also selected genomic indicators by analyzing the key literature and analyzing
metabolite networks. As a result, significant p-values were observed in IRS1 rs2943641 and FAIM2
rs7138803 in the GWAS of the extended 123 intervention study.
Conclusion: Our study showed significantly different metabolomic profiles for alanine, aspartic acid,
and cystine in responder and non-responder groups after 18 months, according to the interventions.
We also performed an integrated analysis of metabolomic and genomic results, and as a result, we

Volume 72, Supplement 1, May 2021

1057

found that IRS1 rs2943641 and FAIM2 rs7138803 were associated with obesity. This result calls for
further research on biomarkers related to specific treatments in a larger group of obese children. It can
also be used as a predictor of the effects of obesity interventions.
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NUTRITION - Neonatal and preterm nutrition
N-O-016
Influence of a combination of Lactobacillus and Bifidobacterium strains in the early
colonization of preterm infant' gastrointestinal tract
Miguel Sáenz de Pipaón1,2, Barbara Moreno Sanz-Gadea1, Esperanza Escribano Palomino1, Maria
Teresa Montes Bueno1, Susana Manzano3, Irene Espinosa-Martos4, Nivia Cardenas5, Esther
Jimenez5
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Objectives and study: The establishment of the intestinal microbiota is a progressive process that
starts, at a small scale, in utero, during the last stages of the foetal period and continues after birth,
due to the contact of the newborn with microorganisms from the maternal vaginal, intestinal and/or
breast milk microbiota and, also, from the environment.
In preterm infants many factors can alter the process of gut colonization, leading to an increase in the
prevalence of potentially pathogenic bacteria and having negative consequences in the infant's
development.
It has been observed that probiotic supplementation in preterm neonates significantly reduces
morbidity and mortality rates. The objective of this study was to investigate the effect of a new
probiotic combination of strains isolated from human milk (Neobiome®) on the gastrointestinal tract
colonization and immune response of preterm infants.
Methods: An interventional, randomized, double-blind, placebo-controlled study has been conducted
to investigate the effect of a new probiotic combination of strains isolated from human milk
(Neobiome®) on the gastrointestinal tract colonization of preterm infants, in compliance with the
ethical principles stated in the Declaration of Helsinki.
Meconium and weekly samples were collected during the intervention period. The microbial
composition was determined by classical microbiological culture and metagenomic techniques. The
concentration of different immune parameters was assessed by using a Luminex 200 system
instrument and quantitative ELISA. Growth and clinical morbidities were evaluated as secondary
outcomes.
Results: 30 preterm infants born from 27 weeks to 31 weeks of gestation were included in this study.
Participants were randomly assigned to the control group with placebo consumption (maltodextrin) or
to the probiotic consumption group (1*108 CFU Lactobacillus and Bifidobacterium combination).
Both groups showed demographic homogeneity although infants from probiotic group suffered a
higher number of relevant medical issues during the pregnancy of their mothers, 6 of 14 infants of this
group were born after a premature rupture of membranes. The mean number of days of stay at the
NICU (neonatal intensive unit care) was 3 days longer in the placebo group and infants from probiotic
group born >30 weeks old had a Neonatal Unit stay 10 days shorter than placebo infants of that age.
When analysing the bacterial presence weekly Lactobacilli and Bifidobacteria colonized the infants
preterm' gut 4 and 1 week earlier in the probiotic group, respectively, than in the placebo group. In
relation to the immune parameters' assessment, inflammation markers decreased significantly after
only one week of treatment (meconium vs week 1) in the probiotic group compared with the placebo
group. At the end of the treatment, the immunomodulatory cytokines and the immunoglobulins
detected in samples from the probiotic group were significantly higher than in the placebo group.
Conclusion: Probiotic supplementation during NICU stay may help to the gastrointestinal colonization
of preterm infants enhancing the Immune System development towards a protection against
pathogens' colonization.
Disclosure of Interest: This research has been funded by Probisearch SLU
Contact e-mail address: msaenzdepipaon@gmail.com
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Long-term association between fish oil and/or 5-methyl-tetrahydrofolate supplementation
during pregnancy and offspring brain resting state at 10 years old
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The long term effects of long chain polyunsaturated fatty acids and folic acid supplementation during
pregnancy on the offspring brain development and function is still under discussion.
Objectives and Study: We aimed to examine the potential long-term effects of maternal
supplementation with fish oil (FO) and/or 5-methyltetrahydrofolate (5-MTHF) on the brain functionality
(resting state networks) of the offspring at 10 years old.
Methods: The current study was conducted as a follow-up of the Spanish cohort of NUHEAL project
(NUtraceuticals for a HEALthier life; registration no. NCT01180933), a multicenter, randomized,
double-blind, 2x2 factorial placebo-controlled trial to assess the long-term effects of FO (500 mg of
DHA + 150 mg EPA / day) and/or 400 µg/day of 5-methyltetrahydrofolate (5-MTHF) supplementation
during the second half of pregnancy. 57 Spanish children were assessed by resting-state fMRI
scanning and neuropsychological testing, Independent component analysis and double regression
method were implemented to investigate plausible associations.
Results: Children born to mothers supplemented with FO (FO and FO+5-MTHF groups, n=33)
showed weaker functional connectivity in the default mode (DM) (angular gyrus), the sensorimotor
(SM) (motor and somatosensory cortices) and the fronto-parietal (FP) (angular gyrus) networks
compared to the No-FO group (placebo and 5-MTHF groups, n=24) (PFWE < 0.05). Furthermore, no
differences were found regarding the neuropsychological tests, except for a trend of better results in
an object recall (memory) test. After correlating the resting-state scores and neuropsychological tests,
we found that children born to mothers who did not take FO supplements performed poorly regarding
speed processing and attention tests.
Conclusion: Maternal FO supplementation during pregnancy seems to be able to shape resting-state
network functioning in their children at school age and appears to produce long-term effects on
children´s cognitive processing.These results reinforce the idea of an early nutrition programming
effect on brain functioning during childhood.
*This work has been supported by the NUTRIMENTHE FP7 EU Project, GA No: 212652
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Oxytocin regulate the expression of milk derived miRNAs
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Objectives and Study: Milk is the main source of nutrition for newborn and infants, and breastfeeding
is known to be one of the most valuable contributors to infant health. We have identified that several of
the highly expressed miRNA in milk are known as beneficial miRNA related to immune system
development and disease prevention such as mir148a-3p, mir-320 and Let-7a. The mechanism of
regulation of miRNA release in milk is not clearly understood. The two hormones that directly affect
breastfeeding are: oxytocin and prolactin. Based on their beneficial profile and biological effect of milk
derived miRNAs, there is a need to study their expression and secretion regulatory mechanism in milk.
Following the finding of the effect of oxytocin during lactation, we hypothesize that this lactating
hormone can be involved in the regulation of expression and secretion of milk derived miRNAs.
Methods: In the present study we initially analyzed the effect of oxytocin on miRNA expression in
human mammary epithelial cells. Expression of highly milk related miRNA was analyzed in MCF10A
cells and secreted exosomes following incubation with oxytocin. In addition, we compare the
expression of selected highly expressed miRNAs in milk of mothers treated or not with oxytocin
before, during or after the labor. Expression of milk related miRNAs (such as miR-148a, miR-320 and
miR-26a) were analyzed by qRT-PCR.
Results: Oxytocin treatment regulates miRNA expression in MCF10A cells. Treatment of MCF10A
cells with oxytocin resulted in significant upregulation of miR-148a and miR-26a. In contrast, miR-320
was downregulated in oxytocin treated cells compared to untreated cells. Moreover, oxytocin
treatment regulates miRNA expression in exosomes secreted by mammary epithelial cells. The
expression of miR-148a was significantly upregulated in exosomes isolated from medium of MCF10A
treated cells compared to the untreated cells. In contrast, the expression of miR-320 was significantly
was downregulated in exosomes isolated from medium of MCF10A treated cells in comparison to the
untreated cells. MiR-148a was significantly higher expressed in milk from mothers that received
oxytocin in comparison to those that did not receive exogenous oxytocin. In contrast, miR-320, had a
trend of lower expression in mothers that received exogenous oxytocin.
Conclusion: Our findings provide novel insight into oxytocin role on milk composition and contribution
to baby's health by regulate miRNA expression. Our results implicate that oxytocin increase
expression of miRNA in mammary epithelia cells and milk with important function of lactation and
infant health.
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Diversity of bifidobacterial prophages in the infant gut
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Objectives and Study: Members of Bifidobacterium are believed to play an important role in the
development of the immature gut, and are associated with positive long term health outcomes for the
host (Milani, 2017). It has been shown that intestinal bacteriophages are detected within hours of birth,
and induced prophages constitute a significant source of intestinal phages (Lugli, 2016). The virome
component of the gut microbiota can be transmitted from mother to newborn, and is believed to exert a
considerable selective pressure on target prokaryotic hosts affecting abundance levels, microbiota
composition, and host characteristics (Koskella, 2014).
The study objective was to investigate the diversity of prophage-like elements in publicly available,
human-associated Bifidobacterium genomes. Using comparative genomics, we detected the presence
of related bifidobacterial prophages across different strains, and species, thus providing an initial
characterisation of the human-associated bifidobacterial virome in early life.
Methods: Bifidobacterial strains belonging to the species B. adolescentis, B. bifidum, B. breve, and B.
longum were retrieved from the RefSeq database and analysed for the presence of integrated
prophage-like elements. Prediction of candidate prophages were performed using Phaster (Arndt,
2016). Comparative analysis using Average Nucleotide Identity (ANI) and BLASTP-based MCL
clustering (Altschul, 1990) were employed to evaluate the diversity of bifidobacterial prophages at both
nucleotide, and amino acid level. Following comparative analysis, clusters of interest were chosen for
further in silico characterisation and phylogenetic inference using ViPTree (Nishimura, 2017) and
VICTOR (Meier-Kolthoff, 2017).
Results: Analysis of the dataset, as represented by 585 complete bifidobacterial genomes, resulted in
the prediction of 480 prophages-like elements in fully sequenced bifidobacterial genomes, giving an
average of 0.82 prophages per genome. GC content of the identified prophages was found to be
similar to that of the parent strain in all cases. ANI combined with two-way MCL analysis identified 24
clusters of unique prophages observed across bifidobacterial strains, and species. Interestingly, five of
these clusters were found to contain potentially shared and likely active phages at an intra- and interspecies level.
Our analysis showed that closely related, and likely functional, prophages can be found shared across
all four species of human-associated Bifidobacterium species. This is a novel finding likely not
confined to our dataset. A high degree of mosaicism was observed indicating that events of
integration, and gene shuffling are commonly occurring in prophage regions. Furthermore, genes
predicted to encode for structural proteins were always present, and were conserved across
prophages, suggesting that a large portion of our dataset may represent active phages targeting
bifidobacterial hosts.
Conclusion: This study provides the first evidence suggesting closely related, and likely functional,
prophages can be found across all four human-associated Bifidobacterium species analysed. Further
investigation including experimental testing in a replicated gut environment to verify host-phage
interactions may lead to novel targets for microbiota modulating therapies.
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[Figure 1. Locus maps showing the comparative representation of four prophage-like regions ]
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NUTRITION - Breast milk and infant feeding
N-O-020
Reducing iron content in infant formula from 8 to 2 mg/L does not increase the risk of iron
deficiency during infancy
Maria Björmsjö1, Olle Hernell1, Bo Lönnerdal2, Staffan K Berglund1
1Umeå

University, Department of Clinical Sciences, Umeå, Sweden
of California, Department of Nutrition, Davis, United States

2University

Objectives and Study: Many infant formulas are fortified with iron at 8-14 mg/L whereas breast milk
contains about 0.3 mg/L. Another major difference between breast milk and infant formula is its high
concentration of lactoferrin (Lf), a bioactive iron-binding protein. The aim of the LIME study was to
investigate how reducing the iron concentration from 8 to 2 mg/L and adding bovine Lf to infant
formula affect iron status, health and development.
Methods: Swedish healthy full-term formula-fed infants (n=180) were randomized in a double-blinded
controlled trial. From 6 ± 2 weeks to 6 months of age, 72 infants received low-iron formula (2mg/L)
with bovine Lf (1.0g/L) (Lf+), 72 infants low-iron formula without Lf (Lf-) and 36 controls standard
formula with 8mg/L and no Lf. Iron status (haemoglobin, MCV, ferritin, transferrin saturation, transferrin
receptor concentration and hepcidin) was assessed at 4 and 6 months and at a follow up at 12
months. Stool frequency and consistence, gastrointestinal symptoms and use of laxatives and
simeticone were assessed during the intervention as proxy for abdominal illness.
Results: 176 (98%) formula-fed and 70 (97%) breastfed infants completed the intervention phase and
173 (96%) and 69 (96%) remained at 12 months. No adverse effects were observed. The geometric
mean of s-ferritin for Lf+, Lf- and controls was at 4 months 69.3, 66.2 and 88.7 µg/L (p=0.148), at 6
months 40.7, 38.4 and 50.9 µg/L (p=0.142) and at 12 months 20.8, 20.2 and 25.1 µg/L (p=0.211).
Since iron status was unaffected by adding lactoferrin, the two low-iron groups (Lf+ and Lf-) were
combined and compared to the control group. A suggestive trend at 4, 6 and 12 months showed that
the geometric means of s-ferritin for the combined low-iron groups was lower compared to the control
group (67.7 vs 88.7, 39.5 vs 50.9 and 20.5 vs 25.1 µg/L respectively, p=0.054, p=0.056 and p=0.082).
No similar trend or significant differences was found for any of the other iron status indicators, except
for hepcidin at 12 months with lower levels in the low iron group compared to controls (37.8 vs 49.4
ng/ml, p= 0.027). The prevalence of ID and IDA were generally low with no significant differences
among the intervention groups.
Lf+

Lf-

Controls

p-value

BF

n=62-69

n=64-68

n=29-32

ID 4 mo

1 (1.4)

0

0

>.999

n=57-69
3 (4.4)

ID 6 mo

0*

0*

0

-

7 (10.6)

ID 12 mo

2 (3.2)*

0*

1 (3.3)

.313

8 (13.8)

IDA 4 mo

0

0

0

-

1 (1.4)

IDA 6 mo

0

0

0

-

1 (1.5)

IDA 12 mo

0*

0*

1 (3.3)

.190

4 (6.9)

[Prevalence of iron deficiency (ID) and iron deficiency anemia (IDA).* Significantly different from BF
infants (p<0.05).]
During the intervention, no effects were seen on stool frequency or consistency. The median
frequency (range) of stools per day was 1.3 (0.4-3.7) in the formula-fed infants (p=0.936 for
intervention group effect) compared to 1.8 (0.3-5.0) per day in the breastfed group. No differences
were seen regarding abdominal pain or use of laxatives, but breastfed infants reported significantly
lower use of simeticone (2.9%) compared to formula fed infants (15.9-20.0%) (p=0.007) with no
significant intervention effect.
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Conclusion: Lowering infant formula iron concentration from 8 to 2 mg/L reduced iron stores but did
not increase the risk of ID/IDA at 4, 6 or 12 months of age.
Mead Johnson Nutrition funded the study and provided the infant formula.
Contact e-mail address: maria.bjormsjo@umu.se
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NUTRITION - Parenteral nutrition
N-O-021
Red blood cell membrane composition in children on long term home parenteral nutrition with
ω-3 fatty acids rich intrravenous lipid emulsion
Olivier Goulet1, Cécile Lambe1, Elie Abi Nader1, Cécile Talbotec1, Claude Wolf2, Antonin Lamazière2
1University
2University

of Paris-Hôpital Necker, Pediatric Gastroenterology-Hepatology-Nutrition, Paris, France
Paris-Diderot Sorbonne, Hôpital Saint Antoine Biochemistry-Lipidomic, Paris, France

Objectives and Study: Intravenous lipid emulsion (ILE) containing soybean (30%), medium chain
triglycerides (MCT) (30%), olive (25%) and fish (15%) oil (SMOFlipid®) is now widely used in
pediatrics. for parenteral nutrition (PN). Long-term use in children on home-PN (HPN) has not been
yet investigated. The study was to assess the tolerance and the erythrocyte fatty acids (FA) profile
changes in long-term HPN patients.
Methods: 46 children (mean age: 7.5 ± 5.1 years) on HPN for a duration of 6.9 ± 5.0 years (median
5.6) for short bowel syndrome (n=18), congenital enteropathy (n=15), aganglionosis (n=8), and chronic
intestinal pseudo-obstruction (n=3). All received SMOFlipid® 4 to 7 days / week at the dose of 1.89 ±
0.44 g/kg/day (median: 1.82) for a duration of 6 months to 2 years. Out of this group, 25 children
(SMOF1) continuing to be highly dependent on PN were investigated a second time (SMOF2) after 2.4
± 0.81 years. The group “weaned off PN” included 24 fully enterally fed SBS children aged 7.5 ± 3.8
years (median 6,9 years) is comprised of weaned off children for 4.4 ± 3.0 years (median 4 years)
after a PN period of 332 ± 230 years (median 239).
Sampling was performed after ≥ 36h fat free PN. RBC-FA profiles were established by gas
chromatography coupled with mass spectrometry. PN dependency index (PNDI is the ratio of nonprotein energy PN-intake/resting energy expenditure using Schofield equation), growth (body weight
and height). Citrulline plasma level and conjugated (“direct”) bilirubin were assessed. FA profiles and
Holman ratio (triene/tetraene= 20:3 w-9 / 20:4 w-6) in the SMOF groups were compared between
patients receiving HPN and the weaned off group.
Results: No difference was observed between SMOF1 and SMOF2 group for PNDI, growth
parameters, citrulline and bilirubin (0.2< p< 0.8). The weaned off PN group did not differ significantly
from SMOF1 and SMOF2 for growth parameters (0.2< p< 0.4). Citrulline was significantly higher (p<
0.0001) and bilirubin significantly lower (p< 0.01) after weaning off HPN. SMOFlipid® PN induced
higher proportions of both EPA (8.4 ± 2.9%) and DHA (11.7 ± 2.2%) incorporated in RBC membrane
in the PN groups than in the weaned off group (0.8 ± 0.4% and 6.6 ± 2.3%). The Holman ratio did not
differ significantly between these groups (p=0.9) while the PUFA profile varied widely.
Conclusion: Long-term administration of an ILE rich in fish oil (15%) was well tolerated and efficient in
highly PN dependent children. Bilirubin did not increase and growth rate was normal during an
extended PN period on SMOFlipid®. The RBC-FA profile reflects the ω-3 PUFA enriched composition
of this fish oil enriched ILE. RBC-FA profile did not show EFA deficiency as referred to the Holman
ratio. The RBC-FA profile being not accompanied with any harmful clinical effect on the long term, it
can be considered as safe and probably beneficial for preventing de novo lipidogenesis and
cholestatic disease.

Contact e-mail address: olivier.goulet@aphp.fr
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NUTRITION - Parenteral nutrition
N-O-022
Fish oil-based lipid emulsion alleviates parenteral nutrition-associated liver disease and
intestinal injury in piglets
Shanshan Chen1, Yongtao Xiao2,3, Yang Liu4, Xinbei Tian3, Weipeng Wang4, Wei Cai1,3,4, Ying
Wang1,2
1Xinhua Hospital, School of Medicine, Shanghai Jiao Tong University, Division of Pediatric
Gastroenterology and Nutrition, Shanghai, China
2Shanghai Key Laboratory of Pediatric Gastroenterology and Nutrition, Pediatric Gastroenterology and
Nutrition, Shanghai, China
3Shanghai Institute for Pediatric Research, Pediatric Gastroenterology and Nutrition, Shanghai, China
4Xinhua Hospital, School of Medicine, Shanghai Jiao Tong University, Department of Pediatric
Surgery, Shanghai, China

Objectives and Study: The aim of this study was to investigate the impact of fish oil-based lipid
emulsion (FO) on enterohepatic injuries and intestinal microbiota in piglets of total parenteral nutrition
(TPN).
Methods: Newborn piglets were divided into three groups, including control enteral diet (controls),
TPN with 100% FO and TPN with medium-chain/long-chain triglyceride-based lipid
emulsion(MCT/LCT) for 14 days. Serum biochemical indicators, hepatic and intestinal histology and
expression of genes associated with inflammation, oxidative stress, and lipid metabolism were
measured. The bile acid profiles in serum were assayed, and the taxonomic composition of the gut
microbiome were analyzed in different intestinal segments.
Results: Compared to MCT/LCT-piglets, FO reduced inflammation, promoted fatty acid oxidation and
decreased oxidative stress in liver. In the intestine, FO decreased intestinal inflammation and intestinal
permeability, leading to reduce lipopolysaccharide (LPS) entry into the blood circulation relative to that
of in MCT/LCT-piglets. FO altered the taxonomic compositions of the gut microbiome in different
segments, increased the relative abundance of Bacteroidaceae in ileum and Rikenellaceae and
Ruminococcaceae in colon. FO treatment shifted bile acids (BAs) composition ratio from secondary
BAs to primary BAs in serum.
Conclusion: FO alleviates parenteral nutrition-associated liver disease (PNLAD and intestinal injury
by regulating the homeostasis of BAs enterohepatic circulation and altering microbiota composition in
different intestinal segments.

Contact e-mail address: 410554581@qq.com
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NUTRITION - Parenteral nutrition
N-O-023
NOD2 stimulation attenuate PN induced intestinal barrier injury via ERS-autophagy pathway
Yaying You1, Yunyi Zhang1, Yongtao Xiao2, Wei Cai1,2, Weihui Yan1
1Xin

Hua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine, Department of
Pediatric Gastroenterology and Nutrition, Shanghai, China
2Shanghai Institute of Pediatric Research, Shanghai Key Laboratory of Pediatric Gastroenterology and
Nutrition, Shanghai, China
Objectives and Study: Long term application of parenteral nutrition (PN) can induce intestinal
epithelial barrier damage, increasing the risk of related multiple complications. Nucleotide
Oligomerization Domain 2 (NOD2) plays an important role in intestinal immunity as an intracellular
pattern recognition receptor. Moreover, NOD2 has been identified as a potent autophagy inducer and
also associated with endoplasmic reticulum stress (ERS). In this study, we investigate the role of
NOD2 in PN associated intestinal barrier injury pathogenesis.
Methods: Intestinal-derived human epithelial colorectal adenocarcinoma (Caco2) cells were treated
with medium and long chain triglyceride (MCT/ LCT) emulsion to mimic the PN treatment. Muramyl
dipeptide (MDP) was used as NOD2 agonist to increase the expression of NOD2 in Caco2 cells. The
changes of cytotoxicity and epithelial barrier injury were investigated by lactate dehydrogenase (LDH)
assay, transwell monolayer model and three dimensional (3D) spherical cell model. The expressions
of ERS-autophagy related elements (XBP1s, ATG16L1, Beclin1) were detected by real time
quantitative polymerase chain reaction (RT-qPCR) and Western blotting (WB).
Results: Compared with the control group, the cytotoxicity induced by MCT/ LCT was reduced in
NOD2 pre-activated Caco2 cells. The transwell monolayer model displayed NOD2 up-regulated Caco2
maintained better intestinal barrier function. NOD2 upregulation also protect Caco2 cysts morphology
and growth rate after MCT/ LCT treatment. Meanwhile, the expression level of ERS related gene
(XBP1), and autophagy related genes (ATG16L1 and Beclin1) were increasing with NOD2 at a higher
level.
Conclusion: The up-regulation of NOD2 in Caco2 cell model attenuates the intestinal epithelial barrier
injury induced by lipid emulsion. The mechanism may be associated with the activation of ERSautophagy pathway, which remain further study.

Contact e-mail address: hangzhouhui@126.com
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NUTRITION - The gut microbiome
N-O-024
Looking beyond the oesophagus: Investigating the intestinal microbiota and inflammation in
children with repaired oesophageal atresia
Isabelle Traini1, Sin Yee Chan1, Jessica Menzies2, Jennifer Hughes3, Tamarah Katz2, Michael J
Coffey1, Chee Y Ooi1,4, Steven T Leach1, Usha Krishnan1,4, EARTH Research Group
1University

of New South Wales, School of Women's and Children's Health, Sydney, Australia
Children’s Hospital, Department of Nutrition and Dietetics, Randwick, Australia
3Sydney Children’s Hospital, Department of Speech Pathology, Randwick, Australia
4Sydney Children's Hospital, Department of Gastroenterology, Randwick, Australia
2Sydney

Objectives and Study: There is limited literature exploring the intestinal microbiota and inflammation
in children with repaired oesophageal atresia (OA), which may contribute to their poor nutritional
status. This study aimed to i) compare the intestinal microbiota and inflammation of children with OA to
healthy controls (HC) and ii) correlate these factors with anthropometric measures.
Methods: Children with OA and HC were recruited from a single centre in Sydney, Australia.
Length/height-for-age, weight-for-age and weight-for-length/body-mass-index(BMI)-for-age z scores
were calculated. Participants provided stool samples. The intestinal microbiota was analysed using
16S rRNA sequencing (V4 region), and intestinal inflammation was measured using faecal
calprotectin. Statistical analysis was performed using RStudio (v3.5.2). p< 0.05 and q< 0.05
(Benjamini-Hochberg correction) were considered significant.
Results: 35 children with OA and 35 matched HC were recruited (40% female), with a mean (SD) age
of 6.3 (4.9) and 6.7 (5.0), respectively (p=0.68). Compared to HC, OA children had lower mean z
scores for length/height-for-age (mean [SD] 0.3 [1.1] and -0.7 [1.1] respectively, p=0.001), and weightfor-age (mean [SD] 0.2 [1.0] vs -0.8 [1.0] respectively, p=0.002). Stool samples from 28 OA children
and 28 HC matched for age and sex were analysed. Alpha diversity analysis revealed that compared
to HC, children with OA had significantly lower Shannon index (mean [SD] 3.42 [0.73] vs 2.94 [1.05]
respectively, p=0.003). Beta diversity analysis (relative abundance Bray-Curtis dissimilarities) revealed
clustering between OA and HC cohorts (R2=0.03, p=0.04). There were several differences in the
relative abundance of bacterial taxa between OA and HC cohorts at each taxonomic rank.
Phylum
Firmicutes

Class
Clostridia

Order
Clostridiales

Family
Lachnospiraceae

Genus
↓Fusicatenibacter
↓Lachnospira

Ruminococcaceae
↑Bacilli

↑Lactobacillales

↓Subdoligranulum

↑Streptococcaceae

↑Fusobacteria

[Bacterial taxa with a significantly different abundance (Analysis of Composition of Microbiomes
(ANCOM) with q<0.05) in OA compared to HC (bold)]
Correlations between bacterial taxa and anthropometric z scores in children with OA identified a
positive correlation between weight-for-length/BMI-for-age z score and the phylum Fusobacteria
(rs=0.54, q< 0.05). Faecal calprotectin was measured in 35 OA and 35 matched HC samples, and was
higher in OA children compared to HC (median [IQR] 151.5 [68.1-371.1] vs 49.3 [19.1-97.6] mg/kg
respectively, p=2.3x10-6). Spearman correlations between microbiota and calprotectin revealed
significant (q< 0.01) correlations between calprotectin and Ruminiclostridium (rs=-0.73),
Faecalibacterium (rs=-0.70) and Enterobacter (rs=0.70) in the OA cohort. There was a negative
correlation between calprotectin and length/height-for-age z scores in the OA cohort, which
approached significance (rs=-0.33, p=0.066).
Conclusion: Intestinal dysbiosis in children with OA may contribute to intestinal inflammation and
poor nutritional status. Further exploration of the clinical implications of these findings and the role of
potential microbiota-modulating therapeutics in the OA cohort is warranted.
Contact e-mail address: isabelle.traini@unsw.edu.au
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NUTRITION - Parenteral nutrition
N-O-025
Hepatic venous wedge pressure measurements in intestinal failure associated liver disease
can influence critical decision in management of children referred for intestinal transplantation
Joseph Joseph Valamparampil1, Rachel Brown2, Jane Hartley1, Simon McGuirk3, Girish Gupte1
1Birmingham

Womens and Children’s Hospital, Liver Unit (including small bowel transplantation),
Birmingham, United Kingdom
2Birmingham Womens and Children’s Hospital, Department of Histopathology, Birmingham, United
Kingdom
3Birmingham Womens and Children’s Hospital, Department of Radiology, Birmingham, United
Kingdom
Background: In the current era, children with IFALD may not be jaundiced and yet have ongoing
fibrosis with or without portal hypertension (PHT). Histopathological changes to grade the severity of
the liver disease may not be accurate due to patchy nature of the disease. Diagnosis of PHT is difficult
due to absence of varices in conventional locations as well as interobserver variation in grading
varices. Children with IFALD assessed for intestinal transplantation without significant PHT, can be
categorised as stable on PN and continue on parenteral nutrition or intestinal transplantation (ITx) with
a non-liver inclusive graft. In children with significant portal HT, the recommendation is for a liver
inclusive graft. Hepatic venous wedge pressure gradient (HVWPG) is an well recognised objective
measurement for assessing the severity of PHT in chronic liver diseases.
Objectives and Study: To evaluate the role of HVWPG in influencing outcomes of children with
IFALD assessed for intestinal transplantation
Methods: Retrospective analysis of children with IFALD who had HVWPG measured between 20052020 was undertaken. Demographic details, laboratory parameters (bilirubin, liver biopsy, endoscopy
for varices), HVWPG and outcomes were reviewed. Children were grouped into two categories; Group
1 (Significant PHT- HVWPG>10 and Group 2- (Non-significant PHT- HVWPG< 10).
Results: 96 children had 123 assessments for IFALD between 2005-2020. Forty two HVPG
measurements were performed in 32 patients (median age 39 months, range 4- 188). Bilirubin, platelet
count, splenomegaly and presence of varices did not correlate with the severity of fibrosis in liver
biopsy.
No significant portal HT in children with moderate, severe fibrosis to cirrhosis in IFALD children
assessed for intestinal transplantation (n=19)



11/19 children continued on PN (who would have been transplanted using the current criteria)
5 children enabled us to do isolated intestinal transplant thus saving a scarce resource and all
of the five are alive with native liver with median follow-up of 111 months (range 24-131).

Significant Portal HT in children with IFALD (n=11)



8/11 transplanted with liver inclusive graft
3/11 died on the transplant waiting list

Severity of liver
disease/ PHT

Degree of
fibrosis

Mild (n=8)

Moderate (n=19)

Severe (n=6)

Cirrhosis (n=5)

Bilirubin

15 (5-28)

14 (7-152)

100 (13-456)

6 (6-13)

Platelet count

183 (126-284)

137 (57-422)

195 (187-362)

135 (106-237)

Splenomegaly

5

18

6

4
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Presence of
varices

2

4

1

0

HVWP

Significant PHT

0

7

2

2

Outcome of
assessment

Tx- not
recommended

4

8

1

2

Final Outcome

Alive with native
liver

7 (1 Tx , 3
refused
transplantation)

9 (8 Tx, 2 died
on waiting list

2 ( 2 Tx, 1 died
on waiting list)

2 ( 3 Tx)

Transplant Type

Non-liver
containing graft

1

3

1

1

[Severity of liver disease, poral hypertension, HVWP and outcomes in children with IFALD referred for
Intestinal Transplantation]
Nine children had sequential measurements of HVWPG with median interval of 19 months (6- 99
months) with a progressive increase noted in serial measurements in 4 children.Discussion: Based
on existing criteria for intestinal transplantation, a wrong recommendation would have been made for
11 children who were continued on PN and 5 children would have received a liver inclusive graft .
HVWPG measurements influenced safe continuation of PN and ensured correct utilisation of a scarce
resource i.e liver was not transplanted. Serial measurements of HVWPG with a progressive increase
prompted us to change our recommendation to consider intestinal transplantation (in 2 children for
isolated intestinal transplantation before development of significant portal HT).
Conclusion: Assessment of severity of liver disease and PHT can be misleading with conventional
methods and objective measurement by HVWPG can be a valuable tool for formulating the
appropriate recommendation for children with IFALD referred for intestinal transplantation.

Contact e-mail address: josephvalam@yahoo.co.in
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NUTRITION - The gut microbiome
N-O-027
I-screen: gut microbiome screening model for studying personalized variation in microbiome
functionality
Frank Schuren1
1TNO,

Healthy Living, Zeist, Netherlands

Objectives and Study: The role of the human microbiome in health and disease is now well
established, driven by studies in mice and humans. However, experimental approaches to study how
individual variation in microbiome composition influences response to external factors and microbiome
functionality are very scarce. TNO has therefore developed the i-screen system which mimics the in
vivo colon microbiota composition in a medium throughput in vitro set-up, thereby enabling screening
approaches of compounds and ingredients which can modulate microbiome composition as well as
functionality (such as SCFA production). Also the metabolism of food ingredients and drugs through
microbiota can be studied in this way.
Methods: We have collected faecal material of individual in 5 age groups: new-borns, infants,
toddlers, teenagers and adults (according to EMA paediatric age group definition). Samples were
incubated in i-screen for 24h with inulin and amoxicillin to study changes in microbiota composition
and with sulfasalazine to study microbiota driven drug metabolism. Microbiota composition changes
were determined with 16s V4 amplicon sequencing, metabolism of sulfasalazine was analyzed by LCMS.
Results: We show that age group variations in original samples are conserved in i-screen
experiments, both in control and inulin treated conditions. Not surprisingly, the exposure to the
antibiotic amoxicillin leads to clear changes in microbiome composition, but more surprisingly large
individual variations in response to amoxicillin exposure could be shown. Also when studying the
metabolism of sulfasalazine clear variations between individual microbiome samples could be shown.
Conclusions: The personalized i-screen approach as described here opens up the way to study the
role of the microbiome in the areas of personalized nutrition and precision medicine and potentially
can even drive novel developments in these areas. Future applications may be include personalized
advice on dietary fiber use, personalized risk assessment of antibiotic induced dysbiosis and
personalized variation in drug metabolism.

Contact e-mail address: frank.schuren@tno.nl
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NUTRITION - Obesity, growth and metabolism
N-O-028
Insulin resistance in very low birth weight infants before reaching term age: Results from the
LIGHT study
Itay Zamir1, Elisabeth Stoltz Sjöström 2, Johannes van Den Berg1, Estelle Naumburg1, Yonas Tewolde
Berhane1, Magnus Domellöf1
1Umeå
2Umeå

University, Department of Clinical Sciences, Pediatrics, Umeå, Sweden
University, Department of Food, Nutrition and Culinary Science, Umeå, Sweden

Objectives and Study: Hyperglycaemia is common in infants born with very low birth weight (VLBW;
< 1500 g), and it has been associated with multiple adverse short- and long-term outcomes. The
mechanisms causing this disturbance are unclear. Previous studies have provided conflicting evidence
regarding insulin resistance and defective insulin processing leading to insulin deficiency. Studies
have shown that preterm infants have increased risk for insulin resistance and metabolic syndrome in
childhood and adulthood. However, very few studies have investigated markers for insulin resistance
during the admission period at the neonatal intensive care unit (NICU). We analyzed blood markers for
insulin resistance in VLBW infants at 7 days of age and at postmenstrual age (PMA) 36 weeks.
Methods: The very Low birth weight Infants - Glucose and Hormonal profiles over Time (LIGHT) study
is a prospective cohort study including 50 VLBW infants admitted to the NICU at Umeå University
hospital, Sweden, during 2016-2019. Blood samples were obtained at 7 days of age (n=50) and at
PMA 36 weeks (n=36), mostly just before feedings. Samples were analyzed for plasma C-peptide,
insulin and leptin levels using multiplex immunoassay (Bio-Plex Pro Human Diabetes 10-Plex Assay,
BioRad Laboratories Inc., Hercules, California) and for plasma proinsulin levels using ELISA (Human
Total Proinsulin ELISA, Merck Millipore, Burlington, Massachusetts). Hyperglycaemia was defined as
a single glucose value > 8 mmol/L at any time during the admission period. Perinatal data was
registered from the medical files and from the national neonatal registry.
Results: Mean (±SD) gestational age and birth weight in the cohort were 27.2 (2.4) weeks and 936
(274) g, respectively. Gestational age was negatively associated with plasma C-peptide levels at 7
days of age, and with C-peptide, insulin and leptin levels at PMA 36 weeks (all P < 0.05). Birth weight
< 1000 g was associated with higher C-peptide (P 0.002), insulin (P < 0.001) and leptin (P 0.011)
levels and lower proinsulin/insulin ratio (P 0.004) at PMA 36 weeks, but not at 7 days of life, compared
to birth weight 1000-1500 g (Table 1). Infants with birth weight < 1000 g had higher proinsulin levels
both at 7 days of age (54 pmol/L vs 35 pmol/L, P 0.004) and at PMA 36 weeks (P 0.005; Table 1).
Hyperglycaemic infants had higher proinsulin levels at 7 days of age compared to normoglycaemic
infants (49 pmol/L vs 25 pmol/L, P 0.004) but no significant differences in C-peptide, insulin or leptin
levels were found at this age. Hyperglycaemic infants had higher C-peptide (P 0.002), insulin (P
0.001), proinsulin (P 0.002) and leptin (P 0.004) levels at PMA 36 weeks compared to normoglycaemic
infants (Table 1). Proinsulin/insulin ratio did not differ between hyperglycaemic and normoglycaemic
infants at any time point.
Conclusion: Both gestational age and birth weight seem to be associated with insulin resistance in
preterm infants before reaching term age. No signs suggestive of defective insulin secretion were
found. Hyperglycaemia in preterm infants is associated with a hormonal profile suggestive of insulin
resistance with intact insulin secretion. Future interventional studies are needed in order to improve
treatment of these infants.

C-peptide
(pmol/L)

Proinsulin
(pmol/L)

Proinsulin/Insulin
ratio

Leptin (pg/ml)

Birth weight
<1000 g (n=22)

466.6

190.8

19.4

0.17

949.6

Birth weight
1000-1500 g
(n=14)

202.0

46.9

11.3

0.33

435.4
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Hyperglycaemia
(n=29)

406.5

156.5

17.6

0.22

849.1

No
hyperglycaemia
(n=7)

187.0

44.9

10.8

0.30

337.3

[Comparison of metabolic markers in very low birth weight infants at postmenstrual age 36 weeks]

Contact e-mail address: itay.zamir@umu.se
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N-O-029
Bovine milk fat globule membrane in complementary food in infancy: Long term follow-up of
nutrition status and health outcomes at 14 years of age
Fabiola Lazarte1, Teresa Garcia1, Bo Lönnerdal2, Carolyn Slupsky2, Teresa Murguia-Peniche3,4, Anne
B. Heckmann5, Anne Staudt Kvistgaard5, Mary Penny1
1Instituto

de Investigación Nutricional, Nutrition and Child Development, Lima, Peru
Davis, Department of Nutrition, Davis, United States
3Mead Johnson Nutrition Medical Affairs, Research, Evansville, United States
4Indiana University, School of Medicine, Evansville, United States
5Arla Foods Ingredients, Pediatrics, Viby, Denmark
2UC

Objectives and Study: Addition of bovine-derived milk fat globule membrane (bMFGM) or bMFGM
components in infant formulas or complementary foods may support healthy brain development and
protect against infections in infants and young children. We previously demonstrated significantly
fewer episodes of infection-related bloody diarrhea in 6- to 11-month-old Peruvian infants randomized
to receive complementary food with added a) whey protein concentrate (Lacprodan ® MFGM-10, Arla
Foods Ingredients; source of bMFGM) vs b) skim milk powder (Control). Both groups were additionally
supplemented with one recommended dietary allowance (RDA) of micronutrients. The objective of the
current follow-up study was to evaluate nutrition status and long term health outcomes at 14 years of
age.
Methods: Of the original study cohort (n=499), 398 adolescents (79.8%) were available for follow-up
(n, % female; bMFGM: 199, 47%; Control: 192, 47.9%). Participants completed a physical exam,
health history, anthropometric measures, and fasting blood draw. Group anthropometrics, overall
nutrition status, biochemical measures, and cardiometabolic indicators were compared. The presence
of cardiometabolic risk factors was also categorized.
Results: Family characteristics were similar between groups. Anthropometrics, nutrition status
(overweight, underweight, obesity) and biochemical measures (ferritin, zinc, insulin and hemoglobin)
were similar between groups with the exception of higher prevalence of zinc deficiency in the Control
group (P< 0.04) (Table). Cardiometabolic indicators were similar. There were no group differences in
participants evaluated (bMFGM: 197; Control, 190) for total number of cardiometabolic risk factors. A
total of 44 participants (n, %) were categorized with the presence of ≥3 cardiometabolic risk factors
(bMFGM: 23, 11.5%; Control: 21, 10.9%).
Conclusion: Dietary bMFGM in complementary foods during infancy was associated with similar
growth, iron status and cardiometabolic indicators as well as better zinc status vs Control group at 14
years of age.
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Anthropometric

Biochemical

n

bMFGM

n

Control

Weight (kg)
mean±SD

199

58.4±13.3

192

58.7±12.0

Height (cm)
mean±SD

199

159.4±7.3

192

159.5±7.1

Undernutrition ,
n (%)

199

21 (10.6)

192

27 (14.1)

Overweight
(≥1SD BMI*,
Kg/m2), n (%)

199

35 (17.6)

192

42 (21.9)

Obesity (≥2SD
BMI, Kg/m2), n
(%)

199

18 (9.0)

192

13 (6.8)

Iron deficiency
(Serum Ferritin
<12ng/dL), n
(%)

197

19 (9.6)

191

30 (15.7)

Zinc deficiency
(Zn
<10.7mmo/L), n
(%)

193

3(1.6)

188

10(5.3)**

194

3.6±2.3

190

3.6±2.5

187

10 (5.1)

180

10 (5.3)

Homeostatic
Cardiometabolic Model
Assessment
Glucose (≥100
mg/dL), n(%)

[Anthropometric, biochemical and cardiometabolic measures at 14 years of age (**significant group
difference, P< 0.05, U-Mann Whitney test)]
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Non-coeliac gluten sensitivity in a population-based cohort.
Cæcilie Crawley1,2, Nadia Savino1,2, Stine Dydensborg Sander1, Ellen Aagaard Nohr3, Anne-Marie
Nybo Andersen4, Manimozhiyan Arumugam 5, Joseph Murray6, Steffen Husby1,2
1Odense
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Objectives and Study: Non-coeliac gluten sensitivity (NCGS) is a newly described disease entity,
where the individual shows signs of sensitivity to gluten, but with no evidence of IgE-mediated wheat
allergy or Coeliac Disease (CeD). Earlier studies in children and adolescents are characterized by
highly selected participants, and therefore our aim was to identify patients with NCGS in adolescents
in a population-based cohort with a double blind placebo-controlled food challenge (DBPCFC) with
cross-over, with gluten.
Methods: The adolescents were participants in the GlutenFunen cohort (n=1266), who were recruited
from an unselected subsample of the Danish National Birth Cohort (n=7431), to investigate CeD.
Eligible participants (n=273) had at least four different gastrointestinal symptoms based on a
questionnaire and transglutaminase-2 IgA below the reference level. IgE to wheat was determined
later. The trial consisted of two phases. Phase 1 was two weeks of gluten-free diet and if the
participants had an improvement > 25% they continued to phase two; the DBPCFC. The participants
were randomised to one week of gluten eating two müsli bars with gluten (a total of 11.4g gluten per
day) and to one week of placebo eating two müslibars without gluten, and a wash-out period of seven
days in between. Symptoms were measured on day 1, 13 and every day between day 15-35 using a
modified visual analog scale (VAS). The primary endpoint was the difference in VAS score between
Gluten and Placebo.
Results: 54/273 participants entered phase 1 and 35 were eligible for randomization, among which 33
were randomised and 32 completed the DBPCFC. Four were excluded because IgE to wheat was
higher than the reference range. Eight participants (8/28) had an increase of at least 30% in the VAS
score on gluten compared to placebo, another eight participants (8/28) had an increase of at least
30% in the VAS score on placebo compared to gluten.
Conclusion: In this trial, we found eight participants with possible sensitization to gluten without
evidence of IgE wheat or CeD. However, the same number had a placebo reaction suggesting that
there may be other factors than gluten when diagnosing NCGS. The registration identifier in
Clinicaltrials.gov is NCT04639921.
Disclosure of Interest: Joseph A. Murray received study grants from Nexpep/ImmusanT, National
Institutes of Health, Immunogenix, Takeda Pharmaceutical, Allakos, Oberkotter, and Cour;
consultancy fees from Bionix, Lilly Research Laboratory, Johnson & Johnson, Dr. Schar USA, UCB
Biopharma, Celimmune, Intrexon Corporation, Chugai Pharma, Kanyos, and Boehringer Ingelheim;
holds patents licensed to Evelo Biosciences; and receives royalties from Torax Medical. FUNDING
This project was funded by the A.P. Møller Fund (19-L-0228 and 18-L-0032), Odense University
Hospital Research Fund (A3675 and A 2971), Direktør Kurt Bønnelyckes og hustru Fru Grethe
Bønnelyckes Fund (100 53030), Torben og Alice Frimodts Fund (n/a) and L.F. Foghts Fund (21.844)
to CC and the Augustinus Fund (19-2419) to SH. Thermo Fischer (n/a) donated 70.000 $, they had no
influence on the design of the study. CC holds a Ph.D. funded by University of Southern Denmark,
The Region of Southern Denmark and Hanc Christian Anderson Children’s Hospital. Department of
clinical immunology, Odense University Hospital hold the cost of the analyses of the coeliac screening.
Contact e-mail address: caecilie.larsen@rsyd.dk
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NUTRITION - The gut microbiome
N-O-032
The dose-dependent effect of enteral nutrition on faecal microbial metabolites of healthy
volunteers
Vaios Svolos1, Konstantinos Gkikas1, Valentini Rizou1, Edelyn Christina1, Panagiotis Kapranos1,
Jennifer Gunnewiek1, John Paul Seenan1, Jonathan Macdonald1, Dan Gaya1, Richard Hansen1, R K
Russell1, Konstantinos Gerasimidis1
1University

of Glasgow, School of Medicine, Glasgow, United Kingdom

Objectives and Study: Treatment with exclusive enteral nutrition (EEN) offers a nutritional therapy
paradigm in Crohn's disease, with the extensive modulation of gut microbiome being its proposed
mechanism of action (1). Recent studies propose variable clinical efficacy for 85% EN (Cheat EN/
CEN), 50% EN (Partial EN/ PEN) and 20% EN (maintenance EN/ MEN), and a dose-dependent effect
of EN use in CD (2-5). Therefore, this study aims to investigate the dose-dependent effect of 100%,
85%, 50%, and 20% EN on faecal microbial metabolites; and to investigate if this effect can be used
as a compliance marker for EEN.
Methods: Healthy adults followed EEN, CEN, PEN or MEN diet for 7 days. Fresh faecal samples were
collected before and after each dietary intervention Dietary assessment was performed throughout the
intervention using estimated weight food diaries. Faecal pH, water content, Bristol Stool Chart Score,
short chain fatty acids and hydrogen sulphide were measured.
Results: 122 faecal samples were collected from 61 subjects. The Mean(SEM) EN intake for the 4
groups was EEN: 100(0), CEN: 85.6(0.5), PEN: 50.1(0.4), MEN: 19.9(0.2) % of total energy intake.
The baseline levels of all faecal sample measures were no different between the 4 groups. Faecal
water content, propionic acid and Bristol Stool Chart Score significantly decreased only during EEN
(all p≤0.03). Faecal pH significantly increased during EEN, CEN and PEN (all p< 0.001), but not during
MEN (p=0.728). Faecal pH post intervention was highest for EEN, followed by CEN and PEN
[Mean(SEM), EEN: 8.2(0.1); CEN: 7.8(0.2); PEN: 7.3(0.1), all pairwise p≤0.002]. Faecal concentration
of hydrogen sulphide, acetic and butyric acid significantly decreased following both EEN and CEN
groups (all p≤0.009). The concentration of acetic acid post EEN was significantly lower than the
concentration post CEN [Mean(SEM), EEN: 173(10); CEN: 261(24) umol/g, p=0.001]. Hydrogen
sulphide and butyric acid concentrations post EEN and post CEN were unchanged (p=0.337,
p=0.141).
Conclusion: EEN extensively modulates faecal microbial metabolites and CEN induces similar
effects. PEN induces variable effects and further analysis should investigate if variation in responses
reflects differences in the non-EN food intake of the participants (50%). MEN had no effect on faecal
microbial metabolites. Further analysis including high-throughput deep sequencing techniques will
provide additional information about the dose-dependent effect of EN regimen on gut microbiome
composition.
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[The dose-dependent effect of enteral nutrition on faecal SCFAs, pH, sulfide and Bristol Stool Chart]
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NUTRITION - Neonatal and preterm nutrition
N-O-033
Dexamethasone exposure is associated with a two-fold increase in vitamin A concentrations in
preterm infants born before 29 weeks of gestation
Madelaine Eloranta Rossholt1, Kristina Wendel1, Marianne Bratlie1, Marlen Fossan Aas1, Gunnthorunn
Gunnarsdóttir1, Ketil Størdal2,3, Tom Stiris1,3, Magnus Domellöf4, Sissel Jennifer Moltu1
1Oslo

University Hospital, Department of Neonatal Intensive Care, Oslo, Norway
University Hospital, Department of Pediatrics and Adolescence Medicine, Oslo, Norway
3Institute of Clinical Medicine, Faculty of Medicine, University of Oslo, Oslo, Norway
4Umeå University, Department of Clinical Sciences, Pediatrics, Umeå, Sweden

2Oslo

Objectives and Study: Vitamin A is a fat-soluble vitamin essential for surfactant synthesis and for
differentiation of lung epithelium. Very preterm infants have low plasma concentrations of retinol (< 0.7
µmol/l), reflecting reduced hepatic stores. Levels < 0.35 µmol/l may indicate severe deficiency. Vitamin
A supplementation reduces the risk of developing bronchopulmonary dysplasia (BPD), but current
recommendations for preterm infants span a wide range (400-1000 µg/kg/d) and needs after
discharge are not defined. This study aims to evaluate the neonatal vitamin A status in premature
infants with a gestational age (GA) < 29 weeks participating in a randomized nutritional intervention
study (the ImNuT trial, NCT03555019).
Methods: Plasma retinol concentrations were measured at 28 days of life (DoL) and at 36 weeks
postmenstrual age (PMA). In line with the standardized nutritional protocol, the infants received
vitamin A from the parenteral vitamin supplement, through fortified human milk and from the enteral
multivitamins (fat-soluble). Daily dietary intake was calculated by the use of the nutritional database
Nutrium®.
Results: In total, 78 infants (mean GA 26+3 weeks (range 23+1-28+6) and birth weight 862 g (444-1485)
were included in the analysis at DoL 28. Mean retinol concentration was 0.81 µmol/l (SD 0.49).
Subgroup analyses showed a significant difference in retinol concentrations between infants treated
with dexamethasone (glucocorticoids) (n=34) postnatally compared to untreated infants (n=44): mean
(SD); 1.2 (0.52) vs 0.54 (0.19) µmol/l, P < 0.001. (Figure 1a and 1b). The mean (SD) cumulative
vitamin A intake from DoL 1-28 was similar between the groups: 775 (175) vs 851 (106) µg/kg/d,
P=0.063. At 36 weeks PMA, mean (SD) retinol concentrations were 0.56 (0.26) and 0.46 (0.20) µmol/l,
P=0.053, respectively. We did not find any correlation between vitamin A intake and retinol
concentrations, P=0.189 (Figure1a).
Conclusion: Studies on the effect of glucocorticoids on retinol concentrations are conflicting (1, 2). In
this study, neonates treated with dexamethasone for BPD had a two-fold higher retinol concentration
at DoL 28 compared to non-treated infants, with reduced and borderline significant differences
observed at 36 weeks PMA. The vitamin A concentrations were independent of vitamin A intake and
support the assumption that glucocorticoid administration results in a transient mobilization of vitamin
A from the liver. Our data also suggest that vitamin A intakes within the range of current
recommendations are insufficient to maintain adequate blood levels in very preterm infants. Our study
will be followed up with measurements of retinol, retinol-binding protein and dexamethasone
concentrations in dried blood spot samples obtained at study inclusion, DoL 7, 28 and PMA week 36.
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[Figure 1ab]
References:
1. Chen HJ, Hsu CH, Chiang BL. Serum retinol levels and neonatal outcomes in preterm infants.
Journal of the Formosan Medical Association = Taiwan yi zhi. 2017;116(8):626-33.
2. Shenai JP, Mellen BG, Chytil F. Vitamin A status and postnatal dexamethasone treatment in
bronchopulmonary dysplasia. Pediatrics. 2000;106(3):547-53.
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N-O-035
Investigation of human milk oligosaccharide concentrations during lactation, and correlation
with maternal secretor status and complementary feeding practices
Sierra Durham1, Randall Robinson1, Laurentya Olga2, Janna van Diepen3, Gabriele Gross3, Maciej
Chichlowski4, Eric van Tol3, Ken Ong2, David Dunger2, Daniela Barile1,5
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2University

Objectives and Study: Human milk oligosaccharides (HMO) possess valuable prebiotic, pathogen
decoy, and immunomodulatory activities that are theorized to substantially impact infant health. The
concentrations of oligosaccharides in human milk vary between mothers over the course of lactation
based on Lewis blood group, secretor status, and whether the birth was pre- or full-term. Although the
impact of these factors on HMO composition have been previously studied, the effects of such
variations on infant health and development are still being elucidated.
This study aimed to identify how HMO concentrations in mother's milk correlated with infant feeding
practices and maternal genotype.
Methods: 164 hind milk samples were collected from 71 healthy lactating mothers as part of
Cambridge Baby Growth Study. Concentrations of 5 neutral HMO (2'-fucosyllactose, 3-fucosyllactose,
lacto-N-fucopentaose I, lacto-N-tetraose and lacto-N-neotetraose) and 2 acidic HMO (3'-sialyllactose
and 6'-sialyllactose) were measured at 0.5, 1.5, 3, 6 and 12 months postpartum. HMO quantification
was conducted by high-performance anion-exchange chromatography with pulsed amperometric
detection using an expedited “dilute-and-shoot” on-line sample cleanup method to minimize sample
losses and maximize throughput, largely reducing the overall time required.
Maternal FUT2 genotype was determined from saliva samples via sodium dodecyl sulfate
polyacrylamide gel electrophoresis based on identification at SNP rs516246 and compared with the
genotype expected based on phenotypic markers in the HMO profile.
Results: Most HMO were observed to decrease in concentration over the course of lactation;
however, 3'-sialyllactose was one of a couple of notable exceptions to this trend, which instead
increased in concentration over time for both secretor and non-secretor mothers. Additionally, the milk
of non-secretors was observed to differ from that of secretor mothers in the concentrations of several
abundant non-2'-fucosylated neutral HMO. Furthermore, two mothers genotyped as secretors were
found to produce milk that displayed very low levels of 2'-fucoslated moieties, an unexpected
discrepancy between genotype and phenotype. This study also investigated the HMO concentrations
in the milk of mothers with exclusively breastfed infants, compared to those with infants fed a mixture
of breast milk and complementary solid foods, at 3 or 6 months postpartum.
Conclusion: A new “dilute-and-shoot” chromatography method for HMO quantification has been
validated for the first time with a large data set. This method is an improvement over current
techniques used to quantify HMOs in clinical studies due to shortened analysis times and elimination
of derivatization and solid phase extraction to ensure no artifacts are introduced to the data during
sample preparation. While the observed patterns of HMO concentrations from this study are consistent
with trends previously reported for similar cohorts, the identification of two FUT2 positive mothers with
non-secretor-type HMO profiles is a unique feature which suggests differential enzyme expression
may cause substantial variation in HMO profiles between genotypically similar mothers, and current
genotypic methods of FUT2 status determination may require validation with HMO markers of secretor
status.
Disclosure of Interest: Janna A. van Diepen, Gabriele Gross, Maciej Chichlowski, and Eric A.F. van
Tol are employees of Mead Johnson Pediatric Nutrition Institute/Reckitt Benckiser.
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Associations between exclusive breastfeeding duration, breast milk macronutrient intakes and
infant growth and adiposity
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Objectives: The growth of breastfed infants is widely considered to be optimal, however there is much
heterogeneity between individual infants. Associations between macronutrient contents of human
breast milk (BM) and infant growth are inconsistent, possibly because BM macronutrient contents may
not reflect macronutrient intakes. The aim of this study was to examine the associations between both
BM macronutrient contents and intakes with infant growth and adiposity in a UK cohort.
Methods: 94 exclusively breastfed mother-infant pairs were recruited from a single maternity hospital
as part of the Cambridge Baby Growth Study (CBGS). Infant weight, length, and skinfolds thicknesses
(reflecting adiposity) were repeatedly measured from birth until 12 months old. BM samples were
collected at ages 2 weeks, 6 weeks, 3 months, and 6 months, to measure triglyceride (fat) and lactose
(carbohydrate) contents (1H-NMR method) and protein content (DUMAS method). At 4-6 weeks, BM
intake volume was estimated using the dose-to-the-mother deuterium-oxide (2H2O) turnover
technique. BM macronutrient intakes were then calculated by multiplying macronutrient content by BM
intake volume.
Results: All infants were exclusively breastfed for at least 6 weeks. Thereafter,14 infants commenced
mixed-feeding between 6-12 weeks, 52 between 3-6 months, and the remaining 28 infants were
exclusively breastfed for at least 6 months. Infants who started mixed feeding at 6-12 weeks had the
lowest BM intakes at 4-6 weeks, while still exclusively breastfed (mean+SD 0.66+0.13 kg/day). This
group also showed slower weight gain between 0-6 weeks old, followed by faster weight gain between
3-12 months (delta weight gain SDS 3-12 months 0.2+0.61 vs. infants exclusively breastfed 6+ months
-0.7+0.98; p=0.005). This suggests a bi-directional relationship, first between low BM intake on poor
growth and early termination of exclusive breastfeeding, and consequently between mixed feeding
and faster weight gain up to age 12 months.
Among infants who were exclusively breastfed for at least 3 months, BM intake volumes were
positively associated with 0-3 months gains in weight, length, and adiposity, but were negatively
correlated with later growth between 3-12 months.
There were inverse associations between BM intake volumes with BM protein contents (p= 0.048),
while BM protein, fat, and total calorie contents were positively inter-correlated (p values < 0.0001).
BM carbohydrate and protein intakes were positively associated with all growth and adiposity
parameters at 6 weeks and 3 months, but negatively associated with subsequent growth between 312 months (Table 1). No associations were found between fat content/intake and infant growth.
Conclusion: Among infants who received exclusive breastfeeding for only 6 -12 weeks, early weight
gain was slow but increased with the introduction of mixed feeding. Among infants who consumed
solely BM for at least 3 months, higher BM volume and weight gain 0-3 months may afford protection
against rapid weight gain 3-12 months. Analysis of early BM macronutrient intakes in these infants
suggest that carbohydrate and protein intake may have functional relevance to later infant growth and
adiposity.
Disclosure of Interest: JAvD, GG, and MC are employees of Mead Johnson Nutrition/Reckitt
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Intestinal disturbances associated with mortality of children with complicated severe
malnutrition: a nested case-control study
Bijun Wen1, Amber Farooqui2, Celine Bourdon2, Narwar Tarafdar2, Moses Ngari3, Emmanuel
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Objectives and Study: Complicated severe malnutrition (CSM) represents the most extreme form of
undernutrition. Children admitted to hospital with CSM typically have severe malnutrition in
combination with acute illnesses. Despite compliance with standard WHO management guidelines,
inpatient case-fatality rates of CSM remain high. Malnutrition is associated with pathophysiological
changes of the intestine known as malnutrition enteropathy, which is characterized by villous blunting,
intestinal inflammation and impaired barrier function. Limited evidence suggests a relation between
intestinal inflammation and poor prognosis of CSM. However, this relation has not been explicitly
studied. This study aimed to evaluate the role of intestinal disturbances in mortality of CSM.
Methods: This case-control study was nested within a multicenter randomized control trial
(NCT02246296) among 843 children hospitalized with CSM in Kenya and Malawi. Inpatient morality
rate of the trial was 15%. Cases (non-survivors) were defined as subjects who died during
hospitalization; controls (survivors) were subjects who were discharged as planned within 14 days of
hospitalization. Matching was done based on propensity scores comprising age, HIV and nutritional
status at a 1:1 ratio. To access intestinal inflammation and barrier dysfunction, enteropathy
biomarkers, including fecal myeloperoxidase (MPO), fecal calprotectin, and circulating intestinal fatty
acid binding protein (I-FABP), were quantified using enzyme-linked immunosorbent assay. To
compare intestinal metabolic characteristics between survivors and non-survivors, targeted
metabolomic profiling was performed on fecal samples using nuclear magnetic resonance (NMR)
spectroscopy, which quantifies 70 commonly measured metabolites. Logistic regressions and PLS-DA
analyses were performed to identify differential features between survivors and non-survivors.
Results: At hospital presentation, CSM non-survivors (n=65) exhibited signs of intestinal disturbances
compared to survivors (n=65). Circulating levels of I-FABP, an intestine-specific protein that marks
intestinal injury and inflammation when appearing in circulation, was significantly elevated among nonsurvivors (p< 0.05). Fecal markers calprotectin and MPO did not differ between groups. Interestingly,
among children with fecal calprotectin exceeding 200 ug/g, a clinical cutoff for inflammatory bowel
disease, non-survivors had significantly higher calprotectin levels than survivors (p< 0.01). Fecal
metabolomic signatures showed moderate discriminative power in differentiating between survivors
and non-survivors (cross-validated AUC = 0.73 ± 0.02). The fecal metabolome of non-survivors was
characterized by reduced levels in 12 metabolites with galactose, alanine, fumarate, and 3phenylpropionate being the top differential metabolites. These differences in fecal metabolome may
suggest differences in intestinal metabolism of specific amino acids and sugar between survivors and
non-survivors.
Conclusion: Compared to CSM survivors, non-survivors exhibited a trend of increased intestinal
disturbances upon hospital admission, implying a contributory role of enteropathy in CSM mortality.
Findings of the study improve our understanding of pathophysiological pathways underlying mortality
of children with CSM.
Contact e-mail address: bijun.wen@mail.utoronto.ca
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Sarcopenia as a prognostic outcome marker in children with neuroblastoma
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Objectives and study: Sarcopenia describes a progressive and generalized loss of skeletal muscle
mass and function. It can be determined by measuring the total psoas muscle area (tPMA) on crosssectional imaging and is an independent marker for poor postoperative outcome in children with endstage organ disease or hepatoblastoma. We hypothesize that sarcopenic children with neuroblastoma
(NB) are at increased risk for poor outcome and aimed to demonstrate this relationship in a large
single center cohort of children with NB.
Methods: We performed a retrospective analysis of all children with NB until the age of 16 years who
were treated at our institution from 2008 to 2016. Pre-surgical CT and MRI scans were retrieved from
the hospital imaging database. tPMA, calculated by adding left and right psoas muscle area, was
measured at two intervertebral disc levels (L3-4; L4-5). Age and gender specific Z-scores were
calculated using a freely available dedicate online tool (https://ahrc-apps.shinyapps.io/sarcopenia/)
provided by The Hospital for Sick Children, Toronto, Canada. Sarcopenia was defined as a tPMA zscore < -2. tPMA z-score was compared to anthropometrics, clinical variables including tumor staging,
and outcome.
Results: A total of 101 children with NB were included. Mean tPMA z-score at L4-5 was -2.37 (SD ±
1.02), and 63% of children were sarcopenic. tPMA z-score at L4-5 correlated moderately with weightfor-age z-score (r = 0.54; 95%CI 0.38, 0.66; P < 0.001). In univariate analysis tPMA z-score at L4-5
and weight-for-age z-score had similar accuracy to predict survival (AUC = 0.714 vs. AUC = 0.707). In
a multiple regression analysis only N-myc amplification and tPMA z-score each were associated with
lower 5 year survival rate. Children with NB who were sarcopenic before surgery had 7.19 higher risk
(95%CI 1.71, 32.76) of dying of NB (P = 0.007).
Conclusion: Our study demonstrates a high prevalence of sarcopenia in children with NB, as a risk
factor for decreased five-year survival rates, similar to N-myc amplification status. tPMA as a readily
available and potentially modifiable bio-marker should be used to identify children with NB at high risk
for poor outcome.
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Multi-nutrient fortified dairy-based drink reduces anaemia without observed adverse effects on
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Adedotun Owolabi1, Idowu Senbanjo2, Kazeem Oshikoya2, Jeske Hageman3, Jos Boekhorst4, Robyn
Eijlander4, Guus A.M. Kortman4, Folake Samuel5, Anne Schaafsma3, Alida Melse-Boonstra1
1Wageningen

University and Research, Division of Nutrition & Health, Wageningen, Netherlands
State University Teaching Hospital, Paediatrics and Child Health, Lagos, Nigeria
3FrieslandCampina, Expert Team Nutrition, Amersfoort, Netherlands
4NIZO Food Research, Health, Ede, Netherlands
5University of Ibadan, Human Nutrition, Ibadan, Nigeria
2Lagos

Objectives and Study: Prevalence of anaemia among Nigerian toddlers is reported to be high. Iron
fortification is effective in reducing anaemia prevalence, yet the effect on gut microbiota is unclear.
This study aimed to determine, in Nigerian toddlers, an effective (anaemia reducing) iron dose that
does not stimulate potential pathogenic bacteria.
Methods: A micronutrient-fortified dairy-based drink was provided daily for 6 months in different
amounts (200, 400, and 600 ml, delivering 2.24, 4.48, and 6.72 mg of elemental iron from ferrous
sulphate respectively) to 165 anaemic (Hb< 11g/dl) malnourished (WAZ and/or HAZ: -1 to -3 SD)
Nigerian children 12-36 months of age recruited from Ijora Badia in Lagos. Hb concentrations were
measured to determine anaemia prevalence. Ferritin and CRP levels were determined to detect iron
deficiency (ID) and iron deficiency anaemia (IDA). Between-treatment effects were assessed with the
Pearson Chi-square test, Fisher's Exact test, or ANCOVA, including baseline concentration as
covariate, using SPSS 24.0. A faecal subsample (90 children) was collected at the start and end of the
intervention, faecal microbiota composition was studied using 16S rRNA gene sequencing, and qPCR
targeted at pathogenic E. coli. Data were analysed using Kruskal-Wallis test with Dunn's posthoc test,
as implemented in Graphpad Prism 5.01, and Mann-Whitney U test with FDR correction for multiple
testing (not in all cases). Furthermore, redundancy analyses (RDAs) was performed on gut microbiota
composition as assessed by 16S rRNA gene sequencing in Canoco version 5.11. All children were
dewormed before the start of the intervention.
Results: All three dosages reduced anaemia prevalence in the Per Protocol study population (n=105),
from 100% at baseline to 47%, 27%, and 18% respectively (Figure), following the intervention. The
mean prevalence of ID and IDA both reduced from 12% at baseline to 3% at endline. In the gut
microbiota, redundancy analysis showed that baseline outcome was associated with higher relative
abundances of e.g. Veillonellaceae and Prevotellaceae, while endline was associated with
Actinomycetaceae and Erysipelotrichaceae. The relative abundance of Bifidobacteriaceae did not
change much and did not differ between groups at endline. Enterobacteriaceae and the sum of
pathogenic E.coli (sum of EPEC, ETEC lt and ETEC st) slightly decreased, while the change was not
different between groups. However, at endline the abundancy of Enterobacteriaceae was different
between the 400 ml group and the 600 ml group (p=0.041), being highest in the 400 ml group.
Conclusion: Daily consumption of 200-600 ml of iron-fortified dairy-based drink reduced anaemia in a
dose-dependent way without increasing the potential pathogenic gut Enterobacteriaceae and
pathogenic E Coli, in Nigerian toddlers aged 1-3 years. The iron-dose associated effect contrasts with
a relatively low ID in the study population, suggesting that beside iron other aspects of treatment might
have played an important role, such as protein intake and deworming.
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[Anaemia prevalence significantly decreased in all the treatment groups]

Disclosure of Interest: This study was funded by FrieslandCampina, Amersfoort, The Netherlands.
Anne Schaafsma and Jeske Hageman are staff of FrieslandCampina, Amersfoort, The Netherlands
Contact e-mail address: adedotun.owolabi@wur.nl

Volume 72, Supplement 1, May 2021

1088

NUTRITION - Obesity, growth and metabolism
N-O-040
Effects of inulin supplementation on gut microbiota in obese children: A randomised, doubleblinded placebo-controlled study
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Objectives and Study: The links of the intestinal microbiota and obesity have been extensively
investigated. Gut dysbiosis induces host-microbe metabolic disorders aggravating obesity
pathogenesis. The number and activity of gut microbiota-derived short chain fatty acids (SCFAs) may
be affected considerably. Inulin, a type of prebiotic fibre, supplementation demonstrated the beneficial
effects on obese adults, but remained unclear in childhood obesity. Our objective was to determine
whether inulin supplementation improved intestinal microbiota, and increased SCFAs leading to
changes in body weight and body composition in obese Thai children.
Methods: Obese children of which BMI above 2SD according to the WHO reference were recruited to
a randomised, double-blinded placebo-controlled study. The participants aged between seven and
fifteen years old were assigned to inulin-supplemented (intervention), maltodextrin (placebo), and
dietary fibre advice groups. All received the same nutrition and lifestyle modification advice and
monthly follow-up for 6 months. Faecal samples were collected at the beginning and the end of the
study. Gut microbiome was analysed using 16S rRNA sequencing and QIIME2 TM processing method.
Faecal SCFAs were quantified using HPLC. Body compositions were determined using bioelectrical
impedance analysis. Differences were considered statistically significant at p < 0.05.
Results: One hundred and fifty-five children completed the study. The participants were 59% male
and 41% female whose ages were 10.4±2.2 years old. Our findings indicate a significant increase in αdiversity in the inulin-supplemented group. In addition, inulin supplementation greatly enhanced
relative abundance of Bifidobacterium compared to the control and dietary fibre advice groups
(p=0.0058 and p=0.025, respectively). The results also demonstrated an enrichment of butyrate
producing bacteria including Agathobacter, Subdoligranulum, and Eubacterium after six-month
supplementation of inulin. Moreover, the inulin group notably intensified the levels of faecal SCFAs
corresponding to an increase in the relative number of those SCFA producing bacteria. Canonical
correlation analysis was in agreement with those findings indicating a significant association of
changes in intestinal microbiome with the levels of SCFAs during inulin supplementation. Although the
inulin-supplemented group revealed a significant decrease in BMI z-score, fat mass index (FMI), body
fat percentage, and trunk FMI, those reductions were not different between the three groups.
Conclusion: Inulin supplementation significantly promoted gut bacterial diversity. A substantial
elevation in relative abundances of Bifidobacterium and SCFA producing bacteria, and their metabolic
products, SCFAs, was found. Inulin supplementation could be a strategic treatment to restore the
balance of intestinal microbiota in childhood obesity. However, longer duration or dose adjustment of
inulin supplementation may be needed to prove an efficacy in weight management.
Contact e-mail address: chonnikant.v@chula.ac.th
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Longitudinal exploration of the intestinal microbiota and its effect on growth in children with
repaired oesophageal atresia
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Objectives and Study: Children with oesophageal atresia (OA) often have poor growth, which may
be related to intestinal microbiota alterations. This study aims to characterise the longitudinal
progression of the intestinal microbiota in OA and its effect on growth, following a pilot cross-sectional
study conducted by Traini et al.
Methods: OA children and healthy controls (HC) were recruited from Sydney Children's Hospital,
Australia. Follow-up was conducted for the OA cohort at 1 year. Height, weight and BMI z-scores for
age (HFAz/WFAz/BMIz) were calculated, and stool samples collected for 16S rRNA and calprotectin
analysis. Feeding difficulties, dysphagia and diet were assessed using the validated Montreal
Children's Hospital Feeding Scale (MCHFS), Dakkak Dysphagia Score (DDS), and Australian Child
and Adolescent Eating Survey respectively. Statistical analysis was conducted using RStudio. p< 0.05
and q< 0.05 were considered significant.
Results: 53 (M=31) OA and 47 (M=28) HC participants were recruited (mean (SD) age (years) [OA]
6.6 (4.9), [HC] 6.6 (4.9), p=0.99). Significantly lower HFAz and WFAz were found in OA versus HC
(mean (SD) HFAz [OA] -0.5 (1.1), [HC] 0.4 (1.2), p=0.001; WFAz [OA] -0.4 (1.2), [HC] 0.3 (1.1),
p=0.006). No anthropometric changes were found in OA on follow-up (mean (SD) 13.0 (2.3) months)
but there was an upward trend in WFAz. OA children consumed higher percentage of energy from fats
than HC (mean (SD) [OA] 37.7 (5.0), [HC] 34.0 (5.0), p=0.01), and achieved higher percentage of
estimated energy requirement (pEER) (mean (SD) [OA] 128.1 (42.9), [HC] 98.1 (42.7), p=0.03).
Reduction in percentage energy from monounsaturated fats was found in OA on follow-up (mean (SD)
[baseline] 14.3 (2.6), [follow-up] 12.8 (2.3), p=0.04). No significant longitudinal changes in DDS and
MCHFS scores were found on follow-up. Diet, dysphagia and feeding difficulties did not correlate with
anthropometrics in OA at baseline or follow-up. The intestinal microbiota in OA compared to HC
showed lower richness (mean (SD) [OA] 192.0 (92.1), [HC] 228.0 (85.4), p=0.03) and Shannon index
alpha-diversity (mean (SD) [OA] 3.1 (1.0), [HC] 3.4 (0.7), p=0.02). Microbiota richness but not diversity
in OA increased on follow-up (mean (SD) [baseline] 168.5 (92.7), [follow-up] 215.3 (57.2), p< 0.001).
Various bacterial taxa were found to correlate with anthropometrics in OA, e.g. Ruminococcus 2
correlated negatively with WFAz (rs=-0.73, q< 0.05). Faecal calprotectin levels (mg/kg) were higher in
OA than HC at baseline (median (IQR) [OA] 142.8 (51.9-351.4), [HC] 49.3 (18.4-96.2), p< 0.001).
However, levels in OA decreased on follow-up (median (IQR) [baseline] 320.1 (163.4-453.0), [followup] 91.5 (69.0-209.5), p=0.03). Higher calprotectin levels were associated with lower HFAz in OA at
baseline (rs=-0.37, p=0.03) but not on follow-up.
Conclusion: Intestinal dysbiosis and inflammation may contribute to poorer growth in children with
OA, given findings of negative correlations of bacterial taxa and faecal calprotectin levels with
anthropometrics. As our OA cohort achieve sufficient pEER, and diet and dysphagia appear unrelated
to growth, reduction of intestinal dysbiosis and inflammation may be a potential avenue to improve
growth in OA. Further research in a larger cohort is needed to corroborate our findings.

Contact e-mail address: erin.chan@student.unsw.edu.au
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Interrogation of human milk oligosaccharide utilization pathways in an infant bifidobacterial
community by integrated genomics and proteomics
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Objectives and Study: Bifidobacteria are associated with positive effects on human health. The
influence of human milk oligosaccharides (HMO) on the growth of bifidobacteria is of increasing
interest; however, the mechanisms involved in carbohydrate metabolism in a bifidobacterial
community are not clearly understood. The aim of this study was to characterize essential gene and
protein data sets involved in carbohydrate utilization in a community of four commercial infant
Bifidobacterium strains.
Methods: PacBio SMRT sequencing was used to determine the whole genome sequences of all
commercial probiotic strains including Bifidobacterium longum subsp. infantis (x2), Bifidobacterium
bifidum and Bifidobacterium breve. A subsystem-based comparative genomics approach was used to
reconstruct carbohydrate utilization pathways and identify enzymes, transporters and transcriptional
regulators related to assimilation of HMO. In order to validate the HMO degradation pathways
identified, Bifidobacterium strains were grown in combination in the presence of HMO isolated from
human milk. Proteins expressed during growth on HMO were quantified using label-free proteomic
analysis via a Q-Exactive mass spectrometer.
Results: Whole genome sequencing of the four Bifidobacterium strains revealed diverse genomic
architecture enriched in carbohydrate metabolism genes, which was distinct between species, with
some notable differences even amongst the B. infantis strains. One of the B. infantis strains contained
the largest proportion of carbohydrate metabolism features (16.4%), while the B. bifidum strain had the
lowest proportion of features dedicated to carbohydrate metabolism (11.3%). All strains contained
genes encoding for enzymes involved in the GNB/LNB pathway. The B. breve strain, unlike the other
strains, lacked genes encoding glycosyl hydrolases (GHs) necessary for hydrolysis of complex HMO
structures. Proteome changes during exposure of these strains to HMO were quantified and 235
proteins were detected at higher abundance versus a lactose control. The largest proportions of
differentially abundant proteins were involved in carbohydrate metabolic pathways (20%) or
transport/localization processes (13%). In B. bifidum, GH proteins involved in assimilation of HMO
were found in higher abundances including fucosidases, sialidase, β-galactosidase, and β-Nacetylhexosaminidase. Increased expression of proteins involved in the B. infantis ´HMO Island´ was
also observed, including higher abundances of solute-binding proteins, transporters, a fucosidase, and
a β-galactosidase. A >10 fold increase in abundance of lacto-N-phosphorylase in B. breve was
observed during growth on HMO, signifying preferential consumption of HMO-derivatives released by
other strains within the community.
Conclusion: The combined genomic-proteomic approaches described in this study allows for an indepth understanding of carbohydrate resource sharing relationships that exist between dominant
members of the infant gut microbiota. This study provides new insights on diverse carbohydrate
utilization networks in Bifidobacteria that can be employed in metabolic modelling, phenotype
prediction and the targeted development of novel symbiotic formulations.
Disclosure of Interest: The work was financially supported by H & H Group, Ireland. Jonathan A.
Lane is an employee of H & H, Ireland.
Contact e-mail address: clodagh.walsh@hh.global
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In vitro lipid digestion of infant formula with large milk phospholipid coated fat droplets is
slower than standard infant formula and closer to human milk
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Objectives and Study: Breastfeeding is considered the gold standard of infant nutrition. Infant
nutritional lipids supply ca 50% of the infant's energy need and support optimal growth and brain
development. Lipid utilization depends on digestion and absorption, a process known to be modulated
by lipid structure. Human milk (HM) lipids are delivered to the gastrointestinal tract as large (mode
diameter (MD): 4 µm), phospholipid coated fat globules, whereas standard infant milk formula (sIMF)
lipid structure consists of small fat droplets (MD: 0.5 µm) coated with milk protein. To mimic HM
structure more closely, we have developed a concept infant milk formula (cIMF, Nuturis®) with large
milk phospholipid coated fat droplets (MD: 3-5 µm). In the current study, in vitro lipid digestion and
clotting behaviour of HM, sIMF and cIMF are compared.
Methods: HM donations (n=3) were collected after written consent and macronutrient content was
measured using a MIRIS human milk analyzer™. Lipid content of HM ranged from 3.1 - 3.5 g/100 mL,
lipid content of sIMF and cIMF was 3.4 g/100 mL. Infant digestion conditions were mimicked in a semidynamic in vitro model that included pH control and gradual addition of simulated digestive fluids. The
lipase sources used in the consecutive gastric (120 min), and intestinal phase (120 min) were rabbit
gastric extract and porcine pancreatin respectively, which is in line with the latest recommendations by
INFOGEST. Free fatty acids released in time were quantified by gas chromatography and expressed
as proportion of total fatty acids: degree of hydrolysis (%DH). Further, clotting behaviour under acidic
gastric conditions was evaluated by light microscopy.
Results: Total gastric lipid hydrolysis was low; on average ca 4% and during gastric digestion, sIMF
%DH was higher than HM (from 30-120 min) and higher than cIMF (at 30 and 90 min). cIMF %DH was
also higher than HM (at 30 and 120 min). During intestinal digestion, %DH of sIMF was higher than
HM throughout the entire phase, and higher than cIMF from 30 min onwards. Intestinal cIMF %DH
was not different from HM. Total gastrointestinal hydrolysis was on average ca 44%. Aggregate size in
the gastric phase was different between the three groups, sIMF aggregates were largest followed by
cIMF and HM.
Conclusion: Gastrointestinal digestion rate could be ranked as sIMF > cIMF ≥ HM. This study
highlights the difference in gastrointestinal lipid digestion between HM and sIMF and demonstrates
that cIMF fat droplet structure modifies lipid digestion and gastric clotting to be closer to HM. In infants
different rates of lipid digestion and aggregate size might lead to different availability of nutrients, and
lipids in particular, that are important for growth and brain development.
Disclosure of Interest: all authors are employees of Danone Nutricia Research
Contact e-mail address: evan.abrahamse@danone.com
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The LIME study: Clinical effects of adding bovine lactoferrin and reducing iron content in infant
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Objectives and Study: Breast milk is the gold standard for early infant nutrition and breast-fed infants
have advantages in several developmental outcomes compared to formula-fed infants. We
hypothesized that two reasons for these advantages are the presence of the bioactive protein
lactoferrin (Lf) and the lower level of iron in breast milk. In the LIME study, we explored how reducing
the iron concentration from 8 to 2 mg/L and adding bovine lactoferrin to infant formula affect health
and development in healthy term infants.
Methods: In a double-blind randomised controlled trial, we included 180 healthy, full-term formula-fed
(FF) Swedish infants with normal birthweight (2500-4500 g). From 6 ± 2 weeks to 6 months of age 72
infants received low-iron formula (2mg/L) with bovine Lf (1.0g/L) (Lf+), 72 infants low-iron formula
without Lf (Lf-) and 36 controls standard formula with 8mg/L and no Lf (CF). Another 72 breastfed
infants were included as a reference group (BF). Anthropometrics (weight, length, head
circumference), morbidity, infection related hospitalization, use of antibiotics, antipyretics and in
hospital inhalation treatment, and cytokine levels were assessed until 12 months of age.
Results: (98%) FF and 70 (97%) BF infants completed the intervention phase and 173 (96%) and 69
(96%) remained at the 12 months follow up. No adverse effects were observed. While weight and
length at 6 months, and head circumference at 12 months, were significantly lower in the BF group
compared to the FF infants (p=0.012, p=0.008 and p=0.018), no significant differences were found
among the FF groups in any anthropometric measures at 4 or 6 months. At 12 months the CF group
had significant lower head circumference z-score (p=0.030) compared to the infants fed low iron
formula.
The cumulative incidence of otitis, gastroenteritis, upper respiratory tract infections, cough and fever
during the intervention was 6.3%, 12.5%, 85.8%, 62.9% and 63.4% in the FF infants compared to
1.4%, 1.4%, 81.4%, 53.5% and 50.7% in the BF group. No significant differences were observed
among the randomized FF groups (p=0.510, 0.874, 0.536, 0.591 and 0.751, respectively). The Lf+
infants reported slightly higher incidence of antipyretic treatment but there were no other significant
differences among the FF groups with regard to medical contacts or medications. At 12 months, there
was a significant effect of intervention on occurrence of cough (p=0.005) with lower incidence in Lfgroup. Finally, there were no differences in TGF-β1, TGF-β2, TNF-α or IL-2 at 4, 6 or 12 months with
the exception of higher levels of TGF-β2 at 6 months in the CF group (p=0.033) in comparison to the
low iron groups.
Conclusion: Adding Lf and reducing levels of iron in infant formula from 8 to 2 mg/L was safe but
showed no clinically relevant effects on growth, infection related morbidity, or cytokine levels in this
well-nourished and healthy population.
Mead Johnson Nutrition funded the project and provided the infant formula.
Contact e-mail address: maria.bjormsjo@umu.se
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Analysis of the endogenous peptides and their antimicrobial activities in colostrum and mature
milk of Chinese mothers
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Objectives and Study: Breast milk provides essential nutrition to neonatal infants to support their
growth. Bioactive components in breast milk, for example, endogenous peptides generated by
proteases within the mammary gland of lactating women, are reported to be beneficial for the
development and maturity of the gastrointestinal and immune system of infants. However, scarce data
has been published so far on the endogenous peptide profile of breast milk of Chinese mothers. The
aim of this study is to investigate the endogenous peptide content and profile in colostrum and mature
milk of Chinese lactating women. A total of 90 samples from 45 donors in three cities of China were
analyzed. The breast milk peptides were also screened for their antimicrobial activities.
Methods: Colostrum (2-5 days postpartum) and mature milk (21-50 days postpartum) samples were
collected from 45 mothers living in Hohhot, Wuhan and Qingdao in China. The endogenous peptides
were enriched and ultrafiltered by an ultrafiltration centrifugal tube of 10 KDa. The concentrations of
peptides were measured by NanoDrop OneC. The peptide samples were analyzed using LTQOrbitrap Velos mass spectrometer, and peptides were quantified using open source software
MaxQuantTM developed by the Max Planck Institute of Biochemistry (Martinsried, Bavaria, Germany).
For the antimicrobial assay, the microorganisms Escherichia coli and Streptococcus aureus were
used.
Results: The concentrations of endogenous peptides and proteins were 1.960±0.950 mg/mL and
20.148±5.673 mg/mL, respectively, in colostrum, and 1.495±1.129 mg/mL and 13.648±3.153 mg/mL,
respectively, in mature milk. The concentrations of peptides and proteins in colostrum were higher
than those in mature milk, but no correlation has been found between them. Peptides in 90 samples of
colostrum and mature milk were quantified. A total of 2297 and 1786 peptides were identified in
colostrum and mature milk using LC-MS/MS. For most samples, the number and relative abundance
of endogenous peptides decreased from colostrum to mature milk. β-casein was the primary precursor
protein of endogenous peptides. Polymeric immunoglobulin receptor, αs1-casein, osteopontin, κcasein and lactoferrin were other main precursor proteins releasing endogenous peptides. Some
peptides from lactoferrin showed high intensity among samples. There are up to 58 unique
endogenous peptides from lactoferrin identified in one sample. The regions of lactoferrin releasing
peptides were conservative in colostrum and mature milk. In addition, twelve peptides in human milk
were synthesized and screened for antimicrobial activities, six from β-casein and six from lactoferrin.
These peptides can inhibit the growth of Escherichia coli and Streptococcus aureus in vitro.
Conclusion: The concentration, the number and precursor proteins of breast milk endogenous
peptides decreased during lactation. Endogenous peptides from lactoferrin were identified in colostrum
and mature milk and some showed antimicrobial activity in vitro.
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[Fig. 1 The scatter plot of protein and peptide concentrations in colostrum and mature milk of Chines]
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Objectives and Study: Human milk oligosaccharides (HMOs) and the infant gut microbiome play
important roles in the development and maturation of the infant gastrointestinal tract and immune
system. This study aimed to investigate the longitudinal changes of HMOs, breastmilk microbiome,
and infants gut microbiome, and identify the factors that influence HMOs and microbiome over a 3month lactation period.
Methods: 110 mother and infant pairs were included in this prospective cohort. Breastmilk and infant
fecal samples were collected at 4, 8 and 12 weeks (T1, T2 and T3) postpartum. Longitudinal changes
of 22 predominant HMOs were analyzed by HPLC-MS. Correspondingly, breastmilk microbiome and
infant gut microbiome were assessed by 16S rDNA gene sequencing.
Results: Overall, most of HMOs significantly decreased over time with the exception of 3'FL (P <
0.05). 76% of mothers were identified as secretor positive. Significant differences of neutral HMOs
between secretor and non-secretor were noted. In addition to expected differences in α1,2-fucosylated
HMOs, LNnT and LNDFH-II are also significantly higher in secretor milk compared to that of nonsecretors. Inversely, other neutral HMOs all significantly elevated in non-secretor milk indicative of a
type of compensation mechanism. Consistently, both breastmilk microbiota and infant gut microbiota
showed a significantly increase of α-diversity over time (P < 0.05). Infant gut microbiota changed
significantly over time (β-diversity, P < 0.05) with elevated abundance of Bifidobacterium as dominant
genus and decreased levels of Streptococcus, Staphylococcus and Clostridium difficile. Maternal
secretor status had limited impact on β-diversity of the infant gut microbiome at T3. Multi-association
analysis indicated that maternal age and BMI are strongly correlated with specific HMOs and infant
growth.
Conclusion: Our study provides pivotal data of HMOs distribution and highlights the important role of
maternal factors in shaping HMOs profiles and microbiome, which consequently affect infant
development and potential infant health status.
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Objectives and Study: Infant milk formulas (IMF) are divided into casein dominant and whey ones,
but so far there is no consensus on the feasibility and benefits of using one or other for infant feeding.
Studies assess IMF safety, and there was practically no comparison of clinical and nutritional efficacy
of casein dominant and whey formulas. Objective of the research: to conduct a comparative analysis
of clinical and nutritional efficacy of casein dominant goat milk-based formula (CDF-GM) IMF and
bovine milk whey proteins based (WF-BMP) formula, that are used in bottle feeding of infants in the
first half-year of life.
Methods: The study included 500 healthy infants aged 2-3 months, previously breastfed (BF). All
were divided into 2 groups. In the 1st group (n=303) infants received CDF-GM with prebiotics, in the
2nd group (n=197) - WF-BMP with prebiotics. All infants before IMF introduction and at the age of 6
months were examined on: 1) albumin and prealbumin concentration in blood serum by an
immunochemical method; 2) monocarboxylic fatty acids (MFA) content in feces by gas-liquid
chromatography; 3) enzyme immunoassay identified latent sensitization (LS) in coprofiltrats according
to the level of allergen-specific IgE antibodies to milk proteins - casein, α-lactalbumin (α-LA), βlactoglobulin (β-LG) and goat milk protein (GM).
Results: 4 months of clinical observation revealed no differences in anthropometric data and protein
provision indicators between infants who received CDF-GM or WF-BMP. Infants of both groups
showed positive dynamics of MFA in coprofiltrats, which indicates an increase in bifidus and
lactobacteria activity, good utilization of acetic and butyric acids by colonocytes, changes in anaerobic
and aerobic populations of intestinal microbiota microorganisms, which ensure normal conditions for
commensal microflora activation. In infants receiving CDF-GM to the age of 6 months the LS to casein
frequency to casein, α-LA and GM protein significantly decreased (p< 0,01); the tendency to a
decrease in LS to to β-LG was noted. On the contrary, in infants who received WF-BMP, at the age of
6 months, LS to β-LG, α-LA and GM protein remained.
Conclusion: Casein dominant and whey protein based formulas have comparable nutritional efficacy.
Also casein dominant GM formulas help to decrease LS frequency to milk proteins. When BF is
impossible, IMF can be used, regardless of protein component source and species composition of
milk.
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Associations of HMOs and sleep patterns during early infancy
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Objectives and Study: Human breast milk (HBM) provides unmatched nutritional content to promote
healthy development not only during, but beyond early infancy. Proper nutrition is essential for brain
maturation. Among the functions developing in early life, the nature and evolution of a child's sleep
patterns have been shown to impact neurodevelopment. Therefore, it is of importance to determine if
specific HBM nutrients could be associated with sleep patterns. We aimed to determine potential
associations between sleep patterns and human milk oligosaccharides (HMOs) during early life.
Methods: We leveraged the Baby Connectome Project (BCP)-Enriched Study, which enrolled typically
developing children 0 - 3 years of age. 95 subjects (170 visits, 0-20 months) were included in this
study. HBM samples were collected from the mothers of children who were at least partially breast-fed
at the visit. Concurrently, sleep patterns using the Brief Infant Sleep Questionnaire (BISQ) were
obtained, including hours of daytime (Ds) and nighttime (Ns) sleep, total sleep (Ts) hours per day (Ds+
Ns), percent of night time sleep (Ns/Ts), and number of awakenings per night. HMO quantification was
done by liquid chromatography with fluorescence detection. Age effects of sleep patterns and HMOs
were removed using splines, and the residuals were used in all subsequent analyses. Multivariate
longitudinal models with subject-level random intercept were used to model the data. We have
previously reported that effects of HMOs on cognitive development depended on the A-tetra level.
Consistent with our previously reported approach, we stratified subjects into two groups: A-tetra+:
subjects receiving BM with A-tetra > limit of detection (LoD:4.4 mg/L, 69 BM samples from 39
subjects, age: 8.3±5.2 m, 19 males) and A-tetra-: A-tetra < LOD (101 BM samples from 56 subjects,
age: 8.8±4.9 m, 20 males). Finally, to determine if the associations between HMO concentrations and
sleep patterns may vary with age, subjects were divided into two age groups with an age cutoff, which
was chosen using Akaike information criterion. Bonferroni correction was used for multiplicity
adjustment and adjusted p-values are reported.
Results: At month 12, Ds decreased by 64%, Ns increased by 18%, Ts decreased by 21%, and the
number of night awakenings reduced by 60% when compared to those at birth. In the full population,
no significant associations were found between HMOs and sleep. However, multiple associations were
observed in the A-Tetra+ group. Ds is positively associated with 3'FL intake (p=0.023), while Ns/Ts is
negatively associated with 3'FL intake (p=0.004). When considering age cutoffs for the entire
population, 3'SL is positively associated with Ns/Ts when children were older than 11 months
(p=0.024), whilst negatively associated with Ns/ Ts in infants younger than 6 months (p=0.032).
Conclusion: Sleep has been considered as one of the important enablers leading to healthy
development during early infancy. We observed associations between concentrations of 3'FL and 3'SL
and sleep patterns in a subset of BCP children where the observed associations are not only
dependent on specific HMOs, but also age. These findings further support the nutritional benefits of
HBM and underscore the importance of breast-feeding during early infancy.
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Prevalence and risk factors for feeding problems after discharge in infants born extremely
preterm and the effect on growth until 2.5 years of age
Stina Alm1, Elisabeth Stoltz Sjöström 2, Magnus Domellöf1
1Umeå
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University, Department of Clinical Sciences, Paediatrics, Umeå, Sweden
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Objectives and study: It has been described that preterm infants have a high risk of feeding
problems after discharge but there is a lack of population-based studies in infants born extremely
preterm in order to investigate the mechanisms behind feeding problems.
The objectives of this study were to assess the incidence of feeding problems and/or underweight up
to two years post discharge among a population-based cohort of infants born extremely preterm in
Sweden (EXPRESS), and to identify perinatal risk factors for later feeding problems.
Methods: Data on clinical diagnoses related to feeding problems were obtained from the Swedish
Patient Register for infants from the EXPRESS cohort who took part in the follow-up at 2.5 years of
age (n=456). Population prevalence data between 2004 and 2009 on the included diagnoses were
obtained from the Swedish National Board of Health and Welfare. The main outcome was a composite
variable of feeding problems and/or underweight composite at 2.5 years (FPUC).
Results: At 2.5 years of age, 68 infants (19.2%) had FPUC. The risk of feeding problems among
infants born extremely preterm was significantly higher compared with the general paediatric
population, with an odds ratio of 195.7 (95% CI 139.9 - 273.4). The strongest risk factors for feeding
problems was the number of days treated with mechanical ventilation during the first eight postnatal
weeks, with an odds ratio of 1.051 (p= < 0.001) and Clinical Risk Index for Babies-score, with an odds
ratio of 1.10 (p= 0.036). There were no significant difference in the risk of developing a feeding
problem between infants who were intubated with differing intubation techniques, which were nasal or
oral.
A majority of the infants had a birth weight (86%) and length (74%) within ±2 SD. However, when
reaching the age of 36 weeks post menstrual age almost half of the infants were underweight (48%,
below -2 SD), and 81% of the infants were stunted (below -2 SD in length). At 2.5 years of age, a
majority of the infants had made a catch-up growth, for both weight and height, and only 7% were
underweight and 8% were stunted.
Conclusion: Diagnosed feeding problems are common in infants born extremely preterm and feeding
related problems is 195 times higher for these infants in comparison to national prevalence data of
children born at the same age. The strongest perinatal risk factor for later feeding problems was early
treatment with mechanical ventilation lasting for more than nine days.
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Prevalence of feeding and eating disorders in a French paediatric population: PEDIANUT study
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Objectives and Study: Feeding and eating disorders (FED) are mostly described in infants and
adolescents, but they are less known in children, and few prevalence studies in the general population
have been carried out. The aim of this work was to assess the prevalence and the care pathway of
FED in a population aged from 0 to 18 years old, using the DSM-5 classification.
Methods: 401 family were interviewed, on the occasion of general paediatric consultations. Two
physicians used a questionnaire which included demographic, BMI, and dietary behaviour data.
Parents and adolescents also completed age-appropriate screening tools (Baby Eating Behaviour
Questionnaire BEBQ, Behavioural Paediatrics Feeding Assessment Scale BPFAS, Sick Control One
Fat Food French SCOFF-F, Eating Attitudes Test EAT26, Three-Factor Eating Questionnaire TFEQR18). Qualitative and continuous variables were respectively compared using the Chi2 test and
Student test.
Results: After headcount adjustment based on the French population by age group, the prevalence
rate of FED was 12,7% 95% CI (9.8-16.3), 3% 95%CI (1.7-5.1) for ARFID (Avoidant and Restrictive
Food Intake Disorder), and 9.7% 95%CI (7.2-13.0) for Unspecified FED (which included others
restrictive and compulsive FED). The median age for ARFID was 4.8 years (0.8-9 years), and 7.5
years (0.6-17 years) for Unspecified FED. The interviews did not identify anorexia, bulimia, binge
eating disorder, other specified FED, pica or rumination. However, two adolescents had both positive
SCOFF-F and EAT26, which could correspond to debutant eating disorder not revealed during
interview. Children with ARFID had more often underweight (91%) than children with Unspecified
disorders (0%) and children without FED (2.2%) (p< 0.001). The prevalence of overweight among
children aged from 6 to 18 years old was high at 28%. Tachyphagia, nibbling, and compulsions were
associated to overweight (p< 0.05). 87.8% of parents think the FED was problematic or alarming
(ARFID 88.9%, Unspecified FED 87.5%), but only 15.2% of children were cared for by a health
professional (ARFID 18.0%, Unspecified FED 11.4%).
Conclusion: In the absence of the best characterized clinical pictures of DSM-5, ARFID and
Unspecified FED are probably more difficult to recognize, and probably not well-known by general
practitioners and paediatricians, with a lack of management. The DSM-5 classification remains poorly
adapted to children because the most frequent disorders are the most ill-defined. The development of
validated screening tools, as well as the training of health professionals in the clinical forms of
paediatric FED is necessary. Epidemiologic studies in largest prospective cohorts are necessary.
Screening for paediatric FED is important, in order to prevent as early as possible both nutritional and
psychopathological consequences.
Disclosure of Interest: Pr Déchelotte is shareholder and consultant of TargEDys, honorary NHS
lecturer, Fresenius-Kabi.
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Evaluation of bone mineralization in adolescents with eating disorders
María Belén Coronel Arismendi1, Laura Nathalia Guevara Caviedes2, Carlos José Ruiz Hernández1,
Mariela Mercedes De los Santos Pellegrini1, Camila García Volpe1, Sara Feo Ortega1, Beatriz
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Objectives and Study: Bone mineralization impairment is a rare complication in Eating Disorders
(eating disorders. Several factors are related to bone health impairment in these patients, such as low
body mass index (BMI), vitamin D deficiencies, impaired calcium-phosphorus metabolism and
hormonal disorders, including amenorrhea. Our goal is to describe the state of bone mineralization
through Dual-Energy X-Ray Absortiometry (DXA) in adolescents with ED.

Methods: We performed a retrospective descriptive study, by reviewing the clinical records of patients
with eating disorders and secondary amenorrhea in the period between January 2019 and October
2019. Bone mineral density evaluation was assessed through Dual-Energy X-Ray Absortiometry
(DXA) (osteopenia: Z score -1.0 to -2.5 SD; osteoporosis: < -2.5 SD associated with one or more
fractures) in total body composition or in L1-L4 according to age, sex and height. Calcium, phosphate
and vitamin D blood levels were also studied. Other collected data included demographic data,
anthropometric measurements (height, weight and BMI, percentiles for age and BMI according to
CDC).
Results: a total of 28 patients (100% female) with a median age at diagnosis 14.7 years (Range: 1117 years).Median evolution of the disease of 27 months (range 8-76). At the beginning of amenorrhea,
median BMI was 15.3 (range 12.3 - 17.1).Median time of amenorrhea evolution 12 months (range 525).Regarding analytical parameters, the mean serum calcium level was 9.65 mg / dl (range 4.5-10.5),
being normal in 96.4% (n = 27). Mean vitamin D level 30.2 ng / ml (range 16.6-49.7), being anormal
18% (n=5) medium level 18.24ng / ml (range 16.6-18.9 ) Normal phosphate level was found in 100%,
mean value 4.08mg / dl (3.4-4.7). Regarding bone densitometry, 25% (n = 7) had abnormal values,
with a mean Z-score -1.6 SD (-1 to -3.8). Of these, 100% (n = 7) had osteopenia and a single patient
had Z-score -3,8 SD without fractures. All patients with decreased bone mineralization had an
evolution of the disease time> 18 months. When analyzing amenorrhea duration and bone mineral
density, patients with an evolution greater than 12 months presented with a greater frequency of
decrease in bone mineralization 35.7% vs 16.6% (P = 0.45). BMI at the beginning of amenorrhea in
patients with bone mineralization involvement was slightly lower compared to those with normal
mineralization 14.89 (range 13-16) vs. 15.58 (12-17). No differences were found in relation to vitamin
D levels in both groups (30.65 vs. 30.10).
Conclusion: Bone mineralization alteration is a complication to consider in the evaluation of
adolescents with eating disorders. Patients with more time of evolution of their disease and longer
amenorrhea duration have more risk of developing bone health impairment. In order to detect bone
density involvement, we recommend to perform densitometry in those patients with previous history of
more than 18 months of eating disorders.
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Menstrual resumption in patients with eating disorders: is there a minimum weight necessary
to achieve it?
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Objectives and Study: Eating disorders (EDs) are complex psychiatric pathologies with an increasing
incidence worldwide. In children and adolescents can result in multiple endocrine abnormalities
associated with weight loss and malnutrition, one of the most frequent is amenorrhea. The resumption
of menses (ROM) is an important outcome in anorexia nervosa (AN) treatment and is considered as a
sign of recovery. The literature regarding the degree of weight restoration needed for ROM is
conflicting. The aim of this study, is to determine the weight for age and body mass index (BMI)
percentiles for menstrual resumption in patients with EDs and secondary amenorrhea.
Methods: Prospective analysis based on a predesigned form and medical records of girls with EDs
and secondary amenorrhea, who were hospitalized from January to October 2019. ROM is defined as
the presence of menstrual bleeding for >3 months. Oral contraceptives were not prescribed in any
patient. Data collected included demographic data, current and past medical and gynaecological
history, anthropometric measures (height, weight, and BMI). CDC Weight for Age and BMI percentiles
for girls (2-20 years) were used.
Results: A total of 34 patients were included, aged 14 to 18 years old (mean 14,9 years old), 94% had
AN and 6% bulimia nervosa (BN). Mean time of follow up was 19,2 months (range 5-70). Average age
of onset was 14, 2 years (SD 1,8 years) and median time since onset of first symptoms to diagnosis
was 8,0 months (IQR 6 to 11 months). Median age at diagnosis was 14,8 years (IQR 13,7 to 16,5).
Median time for amenorrhea establishment was 6 months (IQR 2 to 9,5) after onset of the disease. In
average, the initial weight prior to onset of EDs was in the 55th percentile (IQR 49 to 58) and BMI was
in the 70th percentile (IQR 56 to 83). The minimum weight and body mass index, updated during the
disease, was 4,6th percentile (IQR 1,9 to 9,1) and 1,9th percentile (IQR 0,3 to 4,9) respectively.
Currently 64,7% of patients had menstrual resumption. Mean time in amenorrhea was 12,5 months.
ROM occurred in percentile 29,6th (IQR26,8 to 46,1) and 28,6th (IQR21,1 to 50) of weight and BMI
respectively. In a subgroup analysis, patients with weight before onset of ED, between percentiles 2,2
and 86,7, had ROM in 27,8th and 26,1th percentiles of weight and BMI, in comparison with previously
obese or in overweight girls, who achieved it in 38,6th and 50th percentiles. The median percentile of
weight and BMI, reached in patients who did not have ROM and were normal weight prior to ED was
23,6 and 23,3 respectively. The only overweight patient with no ROM only reached a maximum weight
percentile of 22 and a BMI percentile of 35, after 8 months of follow up. There were no differences
between patients with AN and BN.
Conclusion: ROM is a reliable biological indicator of healthy status. For this reason, we propose that
the percentiles of weight and BMI needed for spontaneous menstrual cycle, could be used to
determine the goal of minimum healthy weight; however it should not be used as an unequivocal sign
of disease cure. On the basis of our results, for menstrual resumption it is needed to achieve the first
quartile (p25th) and the second quartile (p50th) of BMI in patients with previous normal weight and
overweight/obesity respectively.
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Nationwide survey on pediatric malnutrition management in Canadian tertiary hospitals: What
happens after discharge?
Koen Huysentruyt1,2, Kim Brunetwood3, Robert Bandsma2, Leah Gramlich4, Bonnie Fleming-Carroll5,
Brenda Hotson6, Heather Lovelace7, Rabin Persad4, Daina Kalnins5, Andrea Martinez8, Valerie
Marchand9, Mélanie Vachon10, Jessie Hulst2, Canadian Malnutrition Task Force - Pediatric Working
group
1Universitair

Ziekenhuis Brussel, Vrije Universiteit Brussel (VUB), Brussels, Belgium, Pediatric
Gastroenterology, Brussels, Belgium
2The Hospital for Sick Children, University of Toronto, Paediatric Gastroenterology, Hepatology and
Nutrition, Toronto, Canada
3Canadian Malnutrition Task Force, Pediatric, Toronto, Canada
4University of Alberta, Nutrition, Edmonton, Canada
5The Hospital for Sick Children, University of Toronto, Clinical Dietetics, Toronto, Canada
6Health Sciences Centre, Nutrition, Winnipeg, Canada
7Vancouver Children's Hospital, Nutrition, Vancouver, Canada
8IWK Health Centre, Pediatric gastroenterology, hepatology and nutrition, Halifax, Canada
9Ste-Justine UHC, University of Montreal, Pediatric Gastroenterology, Hepatology and Nutrition,
Montreal, Canada
10Université du Québec, Nutrition, Québec, Canada
Objectives and Study: Disease associated malnutrition (DAM) in children is multifactorial and usually
requires an intervention that goes beyond the length of hospital stay. Current literature is focused
mainly on what happens during hospitalization. The aim of this survey was to obtain knowledge about
current discharge practices and follow-up protocols for the management of DAM.
Methods: An English and French version of an electronic survey was sent out to the lead dieticians of
all tertiary paediatric hospitals (n=15) in Canada, and disseminated to registered dieticians (RD),
nurses (RN) and medical doctors (MD) of each division in the hospital except emergency and critical
care services. The survey addressed all pillars of malnutrition care; screening, assessment, treatment,
monitoring and follow-up of hospitalized children.
Results: A total of 120 responses (69 MD, 32 RD, 19 RN) were collected from 15 different hospitals
(respondents ranged from 1 (CHUL Québec) to 34 (CHU St Justine) per hospital). Of the participants,
68.3% responded to ≥75% of the questions, with a significantly higher response rate per question in
MD's compared to RD's and RN's (p=0.002). An overarching protocol for DAM was known to be
present or in development according to only 11.5% of the respondents. Anthropometrics were
acquired “always” or “most of the time” at discharge according to 4/13 (30.8%) RN's and 20/51
(39.2%) MD's (p=0.139). Nutritional status information was provided in the discharge letter routinely
according to 16/52 (30.8%) MD's but only 3/17 (17.6%) RD's, whereas 31/52 (59.6%) and 12/17
(70.6%) respectively, believed this was done only if there was a poor nutritional status noted during
admission (distribution of all responses in MD vs RD: p=0.010). The most commonly used term to
describe poor nutritional status was “failure to thrive” (39/51 MD, 13/19 RD), followed by “growth
failure” (16/51 MD, 6/19 RD) and an ICD-10 code that specified malnutrition (13/51 MD, 9/19 RD). For
children with a poor nutritional status, nutritional care was sometimes/never transferred to another
professional for follow-up according to 33/68 (48.5%, no difference across professions; p=0.852). Most
important barriers for adequate transfer of nutrition care were lack of staff to refer to (MD: 35/43, RD:
14/18) and low medical staff awareness on the role of nutrition on patient care (MD: 35/43, RD: 14/18).
When patients are referred, the primary choice for referral was most frequently to an outpatient RD
(19/65, 29.2%), paediatrician or clinic (both 13/65, 20.0%).
Conclusion: The presence of a standardized protocol for the clinical approach to assessment and
management of DAM is uncommon in paediatric tertiary care hospitals in Canada. There is a lack of
standardized discharge communication and half of the respondents claimed that children with DAM
only get sporadic or even no nutritional follow up after discharge. Important barriers for adequate
nutrition care transfer after hospitalization were lack of staff to refer to and lack of medical staff
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awareness. Results of this survey will be used to raise awareness about paediatric malnutrition in
Canadian paediatric hospitals and to create a National nutrition care pathway.
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Prevalence of childhood anemia in Brazil: A systematic review and meta-analysis
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Objectives and Study: Iron deficiency anemia is one of the most prevalent nutritional deficiencies in
the world, affecting mainly economically vulnerable populations in poor countries that generally have
restricted access to foods containing iron with adequate bioavailability. Due to the high demand for
iron due the growth process, children are especially susceptible. This deficiency can cause health
problems not only in the short term but also result in consequences that will affect the individual in
adolescence and adulthood. The present study aimed to estimate the prevalence of iron deficiency
anemia in Brazil in children under seven years of age through systematic review with meta-analysis of
data obtained from articles published in scientific journals identified with the International Standard
Serial Number (ISSN).
Methods: Systematic review and meta-analysis, using databases PubMed, Scopus, SciELO, Lilacs,
Google Scholar, Periódicos Capes, Arca, Biblioteca Virtual em Saúde, Microsoft Academic Search
and Cochrane Library using search terms: anemia, prevalence, child and Brazil. Cross-sectional,
cohort and intervention studies published between 2007 and 2020 were researched, excluding those
who assessed sick children. The main outcome was anemia prevalence. Random effects models
based on inverse variance method were used to estimate pooled prevalence measures. Sensitivity
analysis removed studies with high contribution to overall heterogeneity. PROSPERO Registration:
CRD42020208818.
Results: From 6,790 first screened, 135 eligible studies were included, totaling 46,978 children
analyzed, with adequate regions representativeness. Pooled prevalence of anemia was 33% (95% CI:
30%, 35%). The prevalence measured was similar for the North/Midwest (36%), Northeast (38%) and
South (35%), however they were lower in the Southeast region (28%). Sensitivity analyses showed
that withdrawal of studies that contributed to high heterogeneity did not influence national average
prevalence.
Conclusion: Childhood anemia is still a serious public health problem in Brazil, exposing 33% of
Brazilian children to the anemia repercussions. The main limitation of the study is the estimation of
national prevalence based on local surveys, but a large number of studies were included, with
representation in all regions of the country, giving strength to the results. Our data show a small
decrease in the prevalence of iron deficiency anemia in infants and preschoolers in recent years;
however, this nutritional deficiency still has worrying numbers in Brazil, affecting one in three children
of that age group. Furthermore, it was possible to observe regional differences in the prevalence of
iron deficiency anemia among the individuals studied. Thus, in view of the short, medium and longterm problems caused by iron deficiency anemia, the implications brought by the present study refer to
the need for an urgent improvement in public policies for the prevention and treatment of this
nutritional deficiency among infants and preschoolers in Brazil. Therefore, in addition to the
implementation of public food fortification policies, it is essential that Brazilian health authorities strive
to improve care for infants and preschoolers in the country´s primary health care network.
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A randomized controlled trial to compare the effects of human milk fortification with either
standard human milk fortifier or pre-term formula on growth parameters and biochemical
profile of very low birth weight (VLBW) infants
Mayank Singh1, Manish Mittal1, Pankaj Yadav1, Rohit Arora1
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Cradle Hospital, Neonatology, Gurgaon, Haryana, India

Objectives and Study: To study and compare the growth parameters and biochemical profile in
VLBW infants fed human milk, fortified either with standard HMF or preterm formula as HMF.
Methods: The study was approved by hospital's ethics committee. A written Informed consent was
taken from the parents of enrolled neonates. VLBW neonates (< 1500gms), who were admitted to the
NICU were randomized into 3 groups receiving either standard HMF (Pre-NAN HMF; Nestle inc.) or 1
gram of Pre-term formula (Similac Neosure; Abbott inc.) or 1.5gram of Pre-term formula (Similac
Neosure; Abbott inc.) once they reached enteral feeds of at least 100ml/kg/day. Usual anthropometric
parameters (weight / length / head circumference) were recorded, weight was recorded daily while
length and head circumference were checked weekly. Biochemical parameters (Hematocrit, s-urea, screatinine, s-sodium, s-calcium, Alkaline Phosphatase, total proteins and albumin) were checked once
a week till discharge. Other parameters such as Feed intolerance, time to full feeds, complications
related to prematurity, duration of NICU stay etc were recorded.
Results: A sample size of 75 cases (25 in each group) was calculated apriori, out of which 59 infants
have been enrolled so far and an interim analysis is presented here (Table). 19 infants in Group A, 22
in group B and 18 in group C have been enrolled so far. 45 infants are inborn and 14 infants are
outborn. There are 37 male and 22 female infants. There is no statistically significant difference in
growth parameters & biochemical profile between the 3 groups. All 3 groups have tolerated the 3
different types of HMF quite well.
Conclusion: In the interim analysis, the 3 types of HMF, when added to expressed breast milk, are
well tolerated and are comparable in terms of growth and biochemical profiles of the VLBW infants.
Final results are awaited to draw any further conclusion.

PARAMETER

GROUP A (n=19)

GROUP B (n=22)

GROUP C (n=18)

p- VALUE

Sex: Male: n (%)

12 (63)

13 (59)

12 (67)

0.885

Birth Weight: Grams:
1203 (190)
Mean (SD)

1174 (171)

1218 (162)

0.370

Gestational Age:
Weeks: Mean (SD)

29.9 (2.0)

30.3 (1.8)

0.332

Caesarean Sections:
17 (89)
n (%)

22 (100)

14 (78)

0.069

Duration of stay:
Days: Mean (SD)

35.9 (14.5)

41.7 (14.9)

39.0 (14.9)

0.464

Time to start of
feeds: Hours of life:
Mean (SD)

17.6 (5.0)

16.9 (7.5)

20.3 (11.9)

0.432

Time to full Feeds:
Days: Mean (SD)

8.9 (4.1)

10.7 (5.3)

10.5 (6.7)

0.555

1831 (155)

1757 (141)

0.351

30.8 (2.0)

Weight at Discharge:
1797 (234)
Grams: Mean (SD)

[Demographic profile and Clinical characteristics of enrolled neonates (N=59)]
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Effect of liquid two-stage preterm formulas with optimized protein levels on growth, tolerance,
behavior and nutritional biomarkers among preterm infants after hospital discharge
Przemko Kwinta1, Klaudia Demova2, Yipu Chen3, Mickaël Hartweg4, Jelena Buncic-Markovic5, Mirko
Zibolen6
1Jagiellonian
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5Nestlé Product Technology Center - Nutrition, Research and Development, Vevey, Switzerland
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Objectives and Study: Inadequate postnatal nutrition is a key factor contributing to growth failure and
adverse long-term health outcomes of preterm infants. Provision of a nutrient-enriched post-discharge
(PD) feeding regimen has been recommended by expert panels (Aggett 2006) to promote optimal
growth outcomes and neurodevelopment. In addition, parents of preterm infants are often concerned
about signs of feeding intolerance and related behaviors such as stooling patterns and excessive
crying, which are known to cause parental stress. The objective of this study was to evaluate the
effects of liquid two-stage preterm formulas with intact proteins and enriched sn-2 palmitate on growth,
digestive tolerance and related behavior and nutritional biomarkers, focusing on post-discharge
period.
Methods: Very low birth weight preterm infants (n=32; birth weight ≤1500g; gestational age [GA] ≤32
weeks) received preterm (Stage 1) formula containing 3.6g/100kcal protein until reaching 1800g (data
reported elsewhere) followed by post-discharge (Stage 2) formula (PDF) with 2.8g/100kcal protein
until 30-day (d) PD. Stool consistency was rated on a 5-point scale (1=watery; 5=hard) and excessive
crying was defined as parent-reported crying over 3 hours/d for 3 consecutive days. Catch-up growth
was defined as an increase in anthropometric z-scores by +0.67SD, using Fenton & Olsen growth
charts. Changes in z-score from FEF d1 (first day of achieving Full Enteral Feeding rate of
150mL/kg/day and ceasing parenteral feeding) to 30-d PD were assessed adjusting for sex, GA, site
and z-scores at birth.
Results: Infants received PDF for 24.6±9.5 days within NICU. Weight gain from FEF d1 was 31.6±9.4
g/d on day reaching 1800g and sustained at 34.7±5.9 g/d until 30-d PD. There was a significant
increase in the z-scores (p< 0.001) for weight (adjusted mean [95%CI]: 0.85 [0.49, 1.2]), BMI (1.58
[0.94, 2.23]) and head circumference (0.65 [0.33, 1.06]) between FEF d1 and 30-d PD; the z-score
changes exceeded +0.67SD for weight and BMI. Mean stool consistency score on day reaching 1800g
was 2.9±0.4 (mushy soft), which was maintained until 30-d PD. Excessive crying only occurred in
9.4% of subjects. Nutritional biomarkers (i.e., serum BUN and ALP, urinary Ca/creatinine) remained
within normal reference ranges through 30-d PD. Incidence of adverse events was low; none reported
to be related to study formulas.
Conclusion: New liquid, two-stage preterm formulas promoted postnatal catch-up growth in very low
birth weight infants. Specifically, the post-discharge formula (Stage 2) continued to support ageappropriate growth patterns after hospital discharge in accordance to Fenton growth charts, and
maintained good digestive tolerance and safe profile of nutritional biomarkers.
Disclosure of Interest: YM, MH, and JBM are employees of Nestllé. PK, KD and MZ have received
funding from Nestle to conduct this research.
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A combination of 2´-fucosyllactose and osteopontin attenuates 2,4-dinitrochlorobenzene
(DNCB)-induced contact dermatitis murine model
Xi Chen1, Jiaqi Zeng1, Jonathan A. Lane2, Rush Deng2, Patrice Malard2, Daming Zuo1
1Southern

Medical University, Department of Immunology School of Basic Medical Sciences,
Guangzhou, China
2H&H Group, Global Research and Technology Centre, Cork, Ireland
Objectives and Study: Atopic dermatitis (AD) is a common chronic inflammatory skin disease that is
often associated with skin barrier dysfunction leading to a higher frequency of bacterial and viral skin
infections. The protective effect of breastfeeding against the development of AD and other allergic
diseases is well accepted but not fully understood. In this study, the impact of osteopontin (OPN), a
multi-functional glycoprotein found in mothers´ milk, and 2´-fucosyllactose (2´-FL), the predominant
human milk oligosaccharide, alone or in combination, was determined on AD-like symptoms.
Methods: Repeated epicutaneous application of 2,4-dinitrochlorobenzene (DNCB) was performed on
the ear and dorsal skin of BALB/c mice to induce AD-like symptoms and skin lesions. Oral
administrations of OPN and/or 2´-FL at concentrations commonly associated with mature mothers milk
were performed and AD-like symptoms, behavior, water loss, immune cell activation, immunoglobulin
and cytokine expression was recorded.
Results: OPN and/or 2´-FL decreased serum IgE levels and limited the infiltration of eosinophils and
mast cells to the dermal tissues in the DNCB-induced AD mice. Furthermore, OPN and 2´-FL reduced
Th2 and Th17 responses, leading to an attenuated cutaneous inflammatory response. Interesting,
combinations of OPN and 2-FL had a more pronounced effect on IgE expression, eosinophil and Th
cell response when compared to the use of OPN or 2-FL alone.
Conclusion: It could be concluded that OPN and 2´-FL synergistically attenuate DNCB-induced ADlike skin lesion in a murine model through modulating T cell-elicited immune responses and CD4+ T
cell polarization.
Disclosure of Interest: H&H Group is a premium nutrition and wellness company.
Contact e-mail address: jonathan@hh.global
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Assessment of the nutritional status of breast-fed infants born and observed in outpatient
department of the perinatal center
Vera Skvortsova1, Anastasia Konopleva2, Tatiana Borovik1, Tatiana Bushueva1, Elena Roslavtseva1,
Olga Lukoyanova3
1National

Medical Research Center for Children's Health, Nutrition Department, Moscow, Russian
Federation
2Perinatal Medical Center, Outpatient Department, Moscow, Russian Federation
3National Medical Research Center for Children's Health' of the Ministry of Health of the Russian
Federation, Nutrition Department, Moscow, Russian Federation
Objectives and Study: To study the possibilities of preserving breastfeeding in children of the first
year of life, with the assessment of the nutritional status.
Methods: 99 full-term healthy children (boys - 50, girls - 49) born in a perinatal center, followed up to
12 months of age. Breastfeeding was supported using the WHO and ABM (Academy of Breastfeeding
Medicine) recommendations (2017, 2018). Anthropometric indicators (weight and body length) were
measured at birth, at the age of 4, 6 and 12 months. The following Z-scores were calculated: body
weight/age, body length/age and body weight/body length with their comparison with the reference
population according to WHO criteria (WHO Anthro, 2006).
Results: Evaluation of the nutritional status of children at birth revealed that the main indicator of body
weight/body length (Z-score) was in the optimal range (from -1 to + 1SD) in 42.9% of newborns only,
mild (from -1 to -2SD) and moderate (from -2 to -3SD) malnutrition was detected in 33.7 and 20.9% of
children, respectively. Despite the breastfeeding support from birth, the need for additional formula
feeding in the early neonatal period arose in 13 children (13.1%). At the age of 1 month 93 (9.9%)
children continued to receive breast milk; 71.7% of children were exclusively breastfed (EBF) and
22.2% were fed with breast milk + formula (BF+F). By the age of 4 months, the number of breast-fed
children decreased to 78.6%, p< 0.05 (65.6% EBF, 13.1% BF+F). The number of children with an
optimal Z-score of body weight/body length at the age of 4 months increased to 67.5%, p>0.05. Mild
malnutrition persisted in 14% of children, moderate in 7.6%. All children began to receive
complementary foods at the age of 4 to 6 months, in accordance with the recommendations of
ESPHGAN (2017) and the Russian Federation (2009, 2019). Complementary foods were introduced
from 4 months in 20.3% of children, from 5 months in 51.2%, from 6 months in 28.2%. At 6 months,
the number of breast-fed children practically did not change compared to 4 months of age and
amounted to 73.7%, of which 10.1% were BF+F. At the age of 12 months, 71.7% of children continued
to receive breast milk, of which only 14.1% were BF+F. The optimal values of the body weight/body
length were found in 63.7% of cases. Mild malnutrition persisted in 17.2% of children, moderate was in
5.2%. Overweight was found in 6.9% of infants.
Conclusion: Regular breastfeeding support increases the prevalence of breastfeeding at the age of
12 months in the vast majority of children. Breastfed children need a systematic assessment of
nutritional status and the timely introduction of supplementary foods and / or complementary foods.
The introduction of complementary foods in the range of 4-6 months does not reduce the number of
children receiving breast milk at the age of 12 months.

Contact e-mail address: anlouk@yandex.ru
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Bovine Lactoferrin supplementation in preterm infants: Impact on feeding tolerance and late
onset sepsis
Ahmed Megahed1, Yasmeen Shaaban2, Abeer Mosbah3, Basma Shouman4
1Mansoura
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3Mansoura University, Faculty of Medicine, Clinical Pathology, Mansoura, Egypt
4Mansoura University Children’s Hospital, Mansoura University, Pediatrics; Neonatology Unit,
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Objectives and study: Lactoferrin (LF) is a potent inhibitor and microbicide for bacteria, fungi, viruses
and protozoa. Moreover it has anti-inflammatory activity, demonstrated by its ability to prevent gut
injury in experimental colitis. Its bifidogenic activity in the gut may improve tolerance to feeds and
reduce the risk of necrotising enterocolitis. Bovine Lactoferrin (bLF) has no known toxicity and is
registered as GRAS (Generally Recognized As Safe) by the US Food and Drug Administration.A
randomized controlled trial was conducted to evaluate the impact of bLF supplementation in preterm
feeding on feeding tolerance, sepsis, inflammatory cytokine TNF- α and iron status.

Methods: A double blinded randomized placebo controlled study included 80 preterm infants with
gestational age (GA) ≥28 weeks at their first 72 hours of life after exclusion of early onset sepsis.
Subjects were randomly assigned into LF group (n=40) receiving oral bLF at a dose of 100 mg/day till
28th day of life and Control group (n=40). Different clinicoepidemiologic data, lab parameters, shortterm outcomes were assessed. In addition Serum TNF-α was also measured at first suspicion of
sepsis and one week later.
Results: Both LF and Control groups were similar as regard GA, sex, enrollment weight,
delivery mode, maternal morbidities during pregnancy. The LF group showed significantly better
feeding tolerance, body weight increment, shorter duration of hospital stay, antibiotic treatment,
mechanical ventilation and time to full enteral feeding. Incidence of Late onset sepsis (LOS) was
significantly lower in LF group (21 (52.5%) vs. 30 (75%); p=0.03). Both LF and control groups had
similar mean hemoglobin level and CRP values at enrollment; however one week later and thereafter
LF group demonstrated significantly higher mean Hemoglobin levels (15.11±2.3 vs.12.94±2.9; p= <
0.001) as well as lower CRP value (1.5 (0.0- 56.0) vs. 16.0 (0.0-86.0); p=0.005). Serum iron was
significantly higher among LF group by the end of the study (210.57±7.37 vs. 203.48±13.7; p=0.04).
Serum TNF- α among infants who developed late onset sepsis in LF and control groups was found to
be similar at first suspicion of sepsis (172.76±47 vs.165.6±38.14; p=0.58), however one week later it
was significantly lower among LF group as compared with controls (121.29±20.9 vs.135.33±17.3;
p=0.01).
Conclusion: Lactoferrin supplementation might be useful in improving feeding tolerance and weight
gain in preterm infants. Also it can improve the incidence of LOS and short term morbidity outcomes.
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[Table (1): Different short term outcomes and lab parameters reported among both control and
lactofer]
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The association of prematurity and fetal growth restriction with cord blood IGF-1, leptin and
adiponectin level
Maria Mexitalia1, Agustini Utari1, Rina Pratiwi1, Julian Dewantiningrum 2, Gatot Irawan Sarosa1, Arsita
Eka Rini1
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Objectives and Study: Insulin-like growth factor 1 (IGF-1) and adipokines, peptides produced mainly
by adipose tissue, play critical roles in energy homeostasis and metabolic regulation in fetal life.
Meanwhile the role of IGF-1 in prenatal growth is well known, fetal serum adipokine (leptin and
adiponectin) levels are potential markers of the degree of development and amount of adipose tissue.
The objective of the study is to determine the association of cord blood IGF-1, leptin and adiponectin
level with prematurity and fetal growth restriction.
Methods: One hundred and seven newborns (54 preterm and 53 full term), 57.9% boys were studied
and according to their anthropometry plotting at Intergrowth 21st below 10th percentile at birth,
classified as small (SGA) or appropriate for gestational age (AGA). Preterm was determined when
their gestation less than 37 weeks. We divided 4 categories i.e. preterm SGA (PS), preterm AGA (PA),
full term SGA (FS) and full term AGA (FA). Before delivering the placenta, 3 mL of cord blood samples
were taken from the umbilical cord into non EDTA tubes. The tubes were centrifuged at 3000 rpm for
10 minutes until serum was obtained. Then IGF-1, leptin and adiponectin were determined by the
Elisa. The comparison of IGF-1, leptin and adiponectin levels among groups were analysed by the
One way Anova, LSD Post Hoc test, Kruskal-Wallis, and Mann-Whitney tests. The correlation between
newborn anthropometric with IGF-1, leptin and adiponectin were analysed using Pearson or
Spearman's rho correlation.
Results: The mean IGF-1 level in PS was 48.8±31.13 ng/mL FS was 61.0±23.61 ; PA was 71.4±41.46
and FA was 95.7±33.77 ng/mL respectively. There were significant different among the groups, with
FA group was the highest among them. There were also significant different of PS-FA (p=0.000), FSFA (p=0.002) and PA-FA (p=0.003). There were no significant different of leptin level and adiponectin
level among the groups, except the level of leptin in PA-FA groups (p=0.002). Overall there were
correlation between birth weight (r=0.491, p=0.000), length (r=0.484, p=0.000) and head
circumference (HC) (r=0.423, p=0.000) with IGF-1, and also between leptin level with birth weight,
length and HC. But when we divided into preterm and full term categories, only the IGF-1 which have
positive correlation with anthropometry of preterm and full term newborn.
Conclusion: Our findings suggest that IGF-1 is associated with the fetal life and the highest to lowest
IGF-1 level were full term AG, preterm AGA, full term SGA and preterm SGA respectively.
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Antibiotic-resistant microorganisms in nasogastric feeding tubes and feces of preterm infants
Bárbara Moreno Sanz-Gadea1,2, Josué Jara Pérez3, Irma Castro Navarro4, Claudio Alba Rubio3,
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Fernández Álvarez3, Juan Miguel Rodríguez Gómez4, Belén Orgaz Martín3
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Objectives and Study: Preterm infants are frequently exposed to antibiotic-resistant microorganisms,
which are commonly present in the hospital environment. Nasogastric (NG) feeding tubes could
constitute an entry route and a reservoir for such microorganisms.
The objective of this work was to evaluate longitudinally the presence of antibiotic-resistant
microorganisms in the NG feeding tubes and the feces of preterm infants.
Methods: A total of 30 preterm patients were recruited at the NICU of La Paz University Hospital
(Madrid, Spain). Samples of meconium, feces, and NG feeding tubes were collected from each infant
after birth (first spontaneously evacuated meconium and first NG tube placed) and during the first
three weeks of life. Isolation of antibiotic-resistant bacteria was performed on selective media for
methicillin-resistant Staphylococcus aureus (MRSA), carbapenem-resistant Enterobacteriaceae (CRE)
and vancomycin-resistant enterococci (VRE). Later, isolates were identified by 16S rRNA gene
sequencing.
Results: Among 245 antibiotic-resistant bacterial isolates, 77% were MRSA, 12% VRE and 11% CRE.
Staphylococcus epidermidis, Enterococcus faecalis and Enterobacter spp. were the most frequently
isolated bacterial species found in the respective media. In the first samples obtained from infants,
only methicillin-resistant species were detected, and their presence increased dramatically in samples
taken during the second week. Vancomycin- and carbapenem-resistant isolates were identified only in
samples obtained during the second week of life. Methicillin-resistant staphylococci were detected in
samples taken from all rooms. However, 56% of the carbapenem-resistant Enterobacteriaceae were
concentrated in a single room. Some antibiotic-resistant bacterial species could be isolated from all the
selective media, suggesting the presence of multi-resistant clones.
Conclusion: Both the hospital environment and hospitalization time seem to be decisive for the
presence and accumulation of antibiotic-resistant bacterial species in the gut microbiota of preterm
infants
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Investigation of the resting metabolism in children with acute lymphoblastic leukaemia during
the treatment of the underlying disease
Bence Bukovszky1, Krisztina Czuppon1, Edina Félegyházi1, Erika Tomsits1, Gábor Kovács1
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Objectives and Study: Metabolism in oncology patients can be significantly influenced by the stage
of the underlying disease, chemotherapy and long hospitalization. Building an effective, individualized
nutritional therapy requires the most accurate knowledge of patients' metabolic data.
Methods: We use indirect calorimetric measurements to examine their resting metabolism and to
accurately monitor its changes at the 2nd Department of Paediatrics at Semmelweis University. The
device calculates the value of the child´s resting metabolism based on the used oxygen and exhaled
carbon dioxide concentrations. By examining the body composition of the patients at the same time,
we have the opportunity to follow the changes in the metabolism in their body and to apply the
appropriate nutritional therapy.
Results: In the present pilot study, we report the results of 28 newly diagnosed patients with acute
lymphoblastic leukaemia (10 girls and 18 boys, age distribution: 2-17 years). To date, a total of 110
indirect calorimetric and simultaneous body composition measurements have been performed in the
study, in accordance with the treatment protocol. Each patient on the first day of treatment (PI/1, n=27)
and four times during their subsequent active treatment: on the last day of Protocol I (PI/33, n=26),
before the bone marrow examination at Protocol M (PM, n=20), on the first day (PII/1, n=13) and then
on the last day (PII/48, n=11) of Protocol II. After completion of venous chemotherapy (F, n=8) and 1
year after the diagnosis (E, n=5), measurements are also performed as part of the follow-up.
Compared to PI/1, at PI/33 showed a decrease in resting metabolism values in 13 cases (-1.2-33.1%)
and an increase in 8 cases (+0.4-36.3%); at PM we measured an increase in 9 cases (+4.3-46.1%)
and a decrease in also 9 cases (-8.4-34.5%); at PII/1 showed an increase in 6 cases (+1.8-60%) and a
decrease in 4 cases (-10.9-43.7%); at PII/48 an increase in 5 cases (+13,6-35.7%) and a decrease in
4 cases (-14.8-30%); at F in 5 cases it increased (+25.3-58.9%) and in 2 cases it decreased (-8.116%), while at E it increased in all 3 cases (+3.2-46.6%). (In case of five children, we were unable to
perform every planned measurement due to their current condition, and two children were excluded
from the study because of their non-compliance due to their young age).
Although the study has a small number of cases so far, comparing the results at different
measurement points with t-test, we have obtained a significant difference between PI/33 vs. F
(p=0.049), PM vs. F (p=0.018) and PII/48 vs. F (p=0.013).
Conclusion: It is still an open question whether significance can be found for a larger number of
cases too or this part of the study will support the need for targeted, individualized nutrition therapy
and continuous follow-up during the treatment in all patients. Knowledge of patients' real resting
energy needs adapted to the therapeutic protocol can help develop a nutritional strategy adjusted to
the optimal nutritional status of patients.
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A retrospective case-control study of gastrostomy use in children undergoing hematopoietic
stem cell transplantation
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Objectives and Study: Enteral feeding via gastrostomy (GS) is often used and well documented in
children. However, its use in pts. undergoing allogeneic hematopoietic stem cell tx. (HSCT) is sparsely
described Complications often include severe infections, graft-versus-host-disease (GVHD), and
relapse. We retrospectively reviewed all children < 18 years of age who underwent HSCT during
2000-2015 from 3/4 Swedish Pediatric HSCT-centers (Gothenburg, Lund, Uppsala).
Aim: To study the effect of gastrostomy in the outcome of HSCT.
Methods: The patients were divided into two groups:
A) Children receiving GS either via percutaneous endoscopic gastrostomy (PEG), PEG-push (PEG-P)
technique, laparoscopic GS (LGS), or open surgical GS (OSGS), and
B) children without GS. The children were analyzed at HSCT, and follow-up at 3, 6, and 12 months (m)
with the following variables: symptom based-GVHD, survival, relapse of disease, infections treated
with iv antibiotics, weight (SDS), and type of nutritional route; oral, enteral (via GS or nasogastric tube
feeding) or parenteral (PN).Descriptive, t-test or Wilcoxon rank-sum test, logistic regression, and cox
proportional hazard were used for statistics.
Ethical approval by the Regional Ethical Committee of Stockholm.
Results: 227 children (65.2% boys) were included; 112 in group A (86 PEG, 17 PEG-P, 9 LS, 13
OSGS) and 115 in group B. Mean age was 7.8 (SD 5.2). GS was present in 73% of the patients from
G, 3% from L, and 24% from U. Execution time of GS was 57 (SD73) days prior to HSCT. 135 patients
had malignant blood and 92 had benign diseases. Fourteen underwent re-HSCT. Background of the
two groups data was not equal. Thalassemia's and Sickle cell diseases were more frequent in group A
(p = 0.023). In the malignant group, there were more AML with GS (22/40 in group A and 13/60 in
group B; p = 0.029). The weight-SDS at HSCT was lower in group A (-0,71 (1.53) vs. -0.17 (1.54). The
difference disappeared at 3 & 12 m. but reappeared at 6 m. -0.94 (SD1.29) vs. -0,51 (1.48), p = 0.036.
The weight drop was more pronounced in group B from baseline to 3 m. -0.39 vs. 0.1 SDS in group A.
Less children were on PN at start of HSCT in group A; 9 vs. 25.2% (p < 0.001). However, the
difference disappeared at f/u. More children without GS (group B) were on solely oral intake at 3 & 6,
but not 12 m. f/u; 64 vs 27% (p< 0.001), and 80 vs 58% (p = 0.001) respectively. The number of days
until take of stem cells was shorter in the GS-group: 18.42 (SD 6.4) vs. 21.25 (SD8.3); p < 0.008. More
children in group A received iv antibiotics at 3 m. A, 88 vs. 69% (p =0.001). At the f/u, there were no
significant differences between the groups regarding, development or grade of GVHD, relapse of
disease, and survival.
Conclusion: Our results indicate that gastrostomy can be utilized in children undergoing HSCT
without any negative effects on survival, relapse mortality, and HSCT-complications such as GVHD. It
may be easier to keep the weight during the post-HSCT period with a GS, but the introduction of solely
oral intake may be postponed. The results however, must be interpreted with some caution due to the
retrospective study design and differences in baseline data in the two groups. Further prospective and
randomized studies are needed to evaluate the benefits and risks of GS in HSCT.
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Is prolonged copper restriction needed in Paediatric Wilson's disease?
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Objectives and Study: Copper metabolism is strictly regulated. When dietary copper consumption
(DCC) increases, absorption decreases but the threshold has already been exceeded. So, low copper
diet is strongly advised for Wilson's disease (WD). The duration for copper restriction is inconclusive.
The primary aim of the study is to evaluate the relationship between DCC and liver enzymes, 24-hour
urine copper excretion (UCE), serum total copper concentration (TCC) as well as serum free copper
concentration (FCC). Secondary outcomes are assessment of nutritional status and screening the side
effects of hypocupremia.
Methods: This prospective study included children with WD who have been on chelating treatment at
least for 1 year. Demographic data, body mass index (BMI) z-score, five-day nutritional records,
complete blood count, serum liver enzymes, TCC, FCC, UCE levels were noted. Restricted intake for
copper was accepted as ≤1.3mg/day in females and ≤1.6mg/day in males. DCC was analyzed by
Bebis 7.1 Programme. Upper limit of normal (ULN) for ALT was 40 IU/L. Statistical analyses were
performed using the SPSS version 23.
Results: A total of 32 patients were enrolled (female/male: 17/15). The mean age at diagnosis and
study enrollment were 7 and 14 years old, respectively. While 87.5% of the patients had hepatic form,
the rest had hepatic + neurologic form. Laboratory tests showed normal hemoglobin, platelet, albumin,
bilirubin levels and prothrombin time in all patients but elevated transaminases in 15 patients (46.9%).
All patients were on chelating agents (30 patients on D-penicillamine, 2 patients on trientine) as well
as synergistic zinc treatment. The mean value of daily copper consumption (DCC) was 1.79 ± 0.54
(0.86-2.91) mg/d. Males consumed much more copper (2.0 vs 1.59 mg/d, p=0.031). Twenty-seven of
32 (84.4%) patients declared to be 'on strict low copper diet (LCD)', whereas only 48.2% (n=13) of
these patients comply with it. Interestingly, the copper was limitedly consumed in 3 of 5 patients who
declared to be 'not on LCD'. There were no differences of median levels of TCC, FCC, UCE between
groups of LCD or normal DCC. No correlation was shown between DCC and serum transaminases,
TCC, FCC and UCE. The median DCC, TCC, SCC, and UCE showed no statistical difference
between groups of normal ALT vs. 1 or 2 X ULN (Table 1).Despite no significant difference was shown
in mean BMI z-score in time, 12(37.5%) patients had mild decrease in their BMI z-score. Energy
intakes of 19 (59.4%) patients were inadequate. Lack of fiber consumption was seen in 27 (84.4%)
patients, that is severe in children getting inadequate energy. High protein and fat intake was seen in
16 and 13 patients, respectively. Protein intake was lower than required in 2 patients and they
compensated it with high lipid content. Twenty four (75%) patients were hypocupraemic. None of them
showed anemia or pancytopenia.
Conclusion: This study revealed that DCC does not have a significant relationship with liver enzymes
and other copper metabolism parameters. Energy intake, fiber consumption and distribution of
macronutrients were significantly altered that may be due to prolonged LCD. 'Flexible copper restricted
diets' (except for liver and shellfish) may be substituted in children with WD who are adherent to
medical therapies.
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ALT≥ 40
(n=15)

p value

ALT< 80
(n=21)

ALT≥ 80
(n=11)

p value

Serum total
copper
concentration, 6.9 (12.3)
µg/dL ,
median (IQR)

2.6 (4.2)

0.126

4.8 (12.3)

2.7 (4.2)

0.37

Number of
patients with
low total
11 (68.7%)
serum copper
concentration,
n (%)

13 (87%)

14 (70%)

10 (91%)

Serum free
copper
concentration, 11.5 (37.4)
µg/dL,
median (IQR)

4.2 (8.7)

10.8 (37.4)

4.2 (8.65)

Number of
patients with
low serum
7 (41.2%)
free copper
concentration,
n (%)

9(60%)

9 (42.9%)

9 (81.8%)

Urine copper
excretion,
455 (334)
µg/day,
median (IQR)

383 (345)

418 (248.5)

285 (347)

Number of
patients with
urine copper
4 (23.5%)
excretion <
250 µg/day, n
(%)

4 (27%)

4 (19%)

4 (36.4%)

Dietary
copper
consumption, 1.54 (0.9)
mg/day,
median (IQR)

1.9 (0.9)

1.69 (1.1)

1.63 (0.9)

Number of
patients with
low dietary
9 (53%)
copper
consumption*
, n (%)

7 (47%)

9 (43%)

7 (64%)

ALT< 40
(n=17)

0.105

0.637

0.262

0.096

0.40

0.485

*1.3 mg/day for females, 1.6 mg/day for males. ALT: alanine aminotransferase, IQR: Interquartile range

[Table 1. The comparison of mean levels of copper metabolism parameters between groups stratified
according to alanine aminotransferase (ALT)]

Contact e-mail address: hayriyegulsen@hacettepe.edu.tr

Volume 72, Supplement 1, May 2021

1119

NUTRITION - Nutrition other
N-ePwP-024
Dietary intake, nutritional status and digestive comfort parameters in older infants and young
children in China: secondary outcomes from a cross-sectional survey
Dominique S.M. ten Haaf1, Denise L. Hofman1, Urszula Kudla1, Eric van de Zilver1, Serene Y. Tan2,
Ying Huang3, Shaman Rajindrajith4, Marc A. Benninga5
1FrieslandCampina,
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3Children’s Hospital of Fudan University, Department of Gastroenterology, Shanghai, China
4University of Colombo, Department of Pediatrics, Colombo, Sri Lanka
5Emma Children's Hospital, Amsterdam UMC, Academic Medical Center, Department of Pediatric
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Objectives and Study: Data on the nutritional status of infants and children with functional
gastrointestinal disorders (FGIDs) are lacking. The aim of this study was to assess nutritional status
and dietary intake in a population of young Chinese children with FGIDs in comparison to healthy
children of the same age. Additionally, we report on a dietary intake analysis of the same subjects, in
relation to more broadly understood digestive comfort, i.e. stool consistency, frequency, pain and
straining.
Methods: Comparisons between nutritional background of children with FGIDs and their healthy
counterparts were done using data from a community-based cross sectional survey of 326 Chinese
infants (7-12mo), and 978 young children (1-4y), in which 5.6% of subjects were identified as having
functional constipation and 2.5% as having functional diarrhea following Rome IV criteria. Nutritional
intake was measured through a one-time 24h dietary recall. The weight and height were measured at
the study site during data collection and used to infer nutritional status. Socio-economic status (SES)
was recorded via a parental questionnaire. A dietary diversity score (DDS) was assigned by summing
the number of unique food groups consumed during the last 24 hours (max=9). The Amsterdam Stool
Scale and Bristol Stool Chart were used for evaluation of stool consistency and frequency.
Results: The anthropometric indices of the total sample were as follows: height for age (HAZ):
0.48±1.08, weight for age (WAZ): 0.44±0.83, body mass index (BMIZ: 0.21±0.96). 1.3% of children
were considered to be underweight, 2.7% overweight, and 0.5% stunted. There was no significant
relation between nutritional status and FGIDs, stool frequency or consistency.
The majority of all children in the study did not meet the Recommended Nutrient Intakes (RNI) for
vitamins D(99%), E(99%), C(85%), A (70%), calcium (99%), iron(70%) and zinc(69%). With exception
of vitamin C (75% constipated vs. 86% healthy, p< 0.015), there was no significant difference in
frequency of deficiencies between the group experiencing FGIDs versus healthy subjects.
Mean fiber intake was low (5.9 (3.8-9.2)g), with 96% children not meeting RNI, but there were no
significant differences between healthy and constipated children (p=0.68), while constipated children
had higher magnesium intake compared to healthy children (151±87 vs. 125±73mg, p=0.014).
Children with constipation and those with a stool frequency below 2 times per week, had a lower DDS
compared to children without constipation and more frequent stooling; (p< 0.001 and p=0.019,
respectively). There was no significant correlation between the DDS and functional diarrhea. Within
SES parameters, the DDS was significantly higher if one of the parents attained higher education i.e.
beyond high school (p< 0.05) but DDS was not correlated with place of residence (rural vs. urban) or
income.
Conclusion: Low intake of fiber and micronutrients was frequently observed in this sample of young
Chinese children. There was however, no difference in frequency of not meeting RNIs between
children with FGIDs and healthy subjects. The DDS seems to be dependent on education rather than
financial means. The role of DDS in the etiology of constipation should be further explored.
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Bone mineral density and nutrition in long-term survivors of childhood brain tumour
Janne Anita Kvammen1,2, Einar Stensvold2,3, Kristin Godang4, Jens Bollerslev3,4, Tor Åge Myklebust5,6,
Petter Brandal7, Christine Henriksen1, Anne Grete Bechensteen2
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Objectives and Study: Our main objective was to describe bone mineral density z-scores (BMDz) in
lumbar spine L2-L4 and total body in long-term survivors of childhood medulloblastoma (MB) or central
nervous system supratentorial primitive neuroectodermal tumour (CNS-PNET). Secondary aims were
to assess diet and physical activity. In multivariable analysis, we wanted to explore risk factors for
suboptimal (< -1 to -1.99) or low BMDz (< -2).
Methods: All survivors of paediatric MB or CNS-PNET at Oslo University Hospital treated from 19742013, were invited to participate in a cross-sectional study. Dual-energy x-ray absorptiometry (DXA,
Lunar Prodigy) was performed to assess bone mineral density z-score (BMDz) and lean body mass.
Weight and height were measured, and BMI calculated. Lean body mass index was calculated by
dividing lean body mass (kg) by the square of height (m 2). Nutrient intake was calculated from a 3-day
food record and compared to the Nordic nutrition recommendations (RI). Vitamin D deficiency was
defined as serum 25-hydroxy-vitamin D below 50 nmol/l. Physical activity was assessed by a
questionnaire. Medical record review and basal endocrinological tests were used to detect endocrine
deficits. Descriptive statistics and explorative multivariate Cox-regression analyses were performed.
Results: Fifty survivors were included, corresponding to 79% participation. Their median age was
25.5 years (range 5.5-51.9), and follow-up time 19.5 years (range 3.2-41). The majority (84%) of
participants were treated for MB. All participants had surgery, 88% had craniospinal radiation (CSI)
and 84% had chemotherapy. A combination of CSI and chemotherapy was used in 72%. Mean BMDz
L2-L4 was -0.8 (SD -1.1) and for total body -0.6 (SD -1.1). A suboptimal or low BMDz L2-L4 was found
in 48%, and in 34% for the total body. Overweight/obesity was significantly more prevalent in adults
compared to children, 59% vs 6%, P = 0.001. Twenty-nine % reported an energy intake below
estimated basal metabolic rate, and daily energy intake was below expected compared to RI. Sixtytwo % had low calcium, and 69% low vitamin D supply. Vitamin D deficiency was found in 26%. An
inactive lifestyle was detected in 66%. Endocrine deficit was also found in 66%. Explorative
multivariate Cox-regressions revealed male sex, higher age at diagnosis, endocrine deficits, lower
lean mass index, and lower calcium intake, as risk factors for suboptimal or low BMDz in both
measured sites.
Conclusion: Childhood brain tumour survivors had reduced BMDz, inadequate calcium and vitamin D
intake, and an inactive lifestyle. Even though low energy intake, participants were at risk of
overweight/obesity as adults. Risk factors for reduced BMDz in lumbar spine and total body were male
sex, higher age at diagnosis, endocrine deficit, lower lean mass index, and lower calcium intake. We
recommend clinicians to monitor bone health and nutritional status and integrate lifestyle advice into
the follow-up.

Contact e-mail address: j.a.kvammen@medisin.uio.no

Volume 72, Supplement 1, May 2021

1121

NUTRITION - Nutrition other
N-ePwP-026
Fatty acid composition and variability of commercially available plant-based drinks
Tamás Marosvölgyi1, Zoltán Szabó2, Ibolya Madarászné Horváth1, Mátyás Wahr1, Tamás Decsi3, Éva
Szabó4
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Objectives and Study: Cow milk allergy is the most common food allergy in infants and young
children and it involves eliminating dairy products from the diet. Plant-based drinks can be part of this
diet as substitute products of animal origin food. Our aim was therefore to investigate the fatty acid
composition of several plant-based drinks.
Methods: We investigated the following (n = 26) one-component (drink made from only one type of
plant seed), unflavoured and/or unsweetened commercially available plant-based drinks: coconut (7),
almond (5), rice (4), spelt (1), nut (1), soy (3), oat (3) and cashew (2). All of them are currently
available all over the European Union. Fatty acid methyl esters were determined on Perkin-Elmer
Clarus 690 GC with FID detector between chain length of C6:0 - C26:0.
Results: In three cases, the fatty acid composition of various plant-based drinks produced from the
same plant seed was very similar. In the cashew drinks the main fatty acid was the monounsaturated
oleic acid (C18:1n-9; 59.3 ± 0.56 w/w%, mean ± SD), whereas in the oat drinks and soy drinks the
essential n-6 linoleic acid (C18:2n-6; 48.30 ± 1.27 w/w%, 54.59 ± 0.46% respectively).
In contrast, in one of the four investigated rice drinks the oleic acid content - which was the main fatty
acid - was higher (72.3 ± 0.16 m/m%) than in the other three types of rice drinks (31.3 ± 1.99 w/w%).
On the other hand, there were huge differences in the linoleic acid content also (7.99 ± 0.05 w/w%
versus 54.06 ± 0.92 w/w%, respectively).
Similarly, one of the five investigated almond drinks had a lower oleic acid content (45.79 ± 0.03
w/w%) than in the other four types of rice drinks (64.25 ± 1.64 w/w%). In contrast, linoleic acid content
of this product was significantly higher than in the others (40.72 ± 0.03 w/w% versus 24.16 ± 2.07
w/w%, respectively).
We found only two coconut-based drink (Coconut 1 and Coconut 2) that had similar fatty acid
composition data (lower, than 1 % of essential fatty acid content) according to the literature. There
were significant differences not only in the middle chain saturated C12-0 and monounsaturated oleic
acid contents, but in both essential fatty acid contents too. (As we found in almost all cases significant
differences, we don't indicate in the table the individual significance levels for easier clarity.)
C12:0

C18:1n-9

C18:2n-6

C18:3n-3

Coconut 1

49.12 ± 0.13

5.10 ± 0.06

0.86 ± 0.01

n.d.

Coconut 2

48.66 ± 0.14

4.43 ± 0.06

0.78 ± 0.05

n.d.

Coconut 3

36.74 ± 0.55

9.06 ± 0.47

1.95 ± 0.24

n.d.

Coconut 4

44.47 ± 0.04

6.12 ± 0.04

6.00 ± 0.07

0.056 ± 0.002

Coconut 5

48.72 ± 0.07

5.14 ± 0.04

1.52 ± 0.01

0.015 ± 0.002

Coconut 6

42.93 ± 0.58

8.55 ± 0.18

1.77 ± 0.01

n.d.

Coconut 7

42.11 ± 0.06

7.12 ± 0.03

7.87 ± 0.01

0.118 ± 0.002

[Composition of the most important fatty acids in the investigated seven different coconut drink
products.]
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Conclusion: Although according to the information on the product label the investigated plant-based
drinks were pure, in some cases significant differences were observed in the values of some
physiologically important saturated and unsaturated fatty acids. The fatty acid supply of consumers
might be affected by these discrepancies consuming only one type of plant based drink, so we
suggest to consume several types alternately.
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Evolution of nutritional treatment in liver transplanted patients with inborn errors of protein
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Hegoi Segurola1, Javier Juamperez3, Jesús Quintero3, Oscar Segarra2, Rosa Burgos1
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Objectives and Study: Despite optimal medical treatment and strict low-protein diet, the prognosis of
many innborn errors of metabolism(IEM) patients is generally poor. We aim to report our experience
with liver transplantation (LT) in the nutritional management of pacients with IEM of proteins. LT in
patients with IEM of proteins has been postulated in last years as a treatment for patients with very
difficult and brittle therapeutic management, and as prevention of metabolic decompensations and
chronic complications of their disease.This working group presents the results about 17 patients with
IEM of proteins previously know by the nutritional support unit and also patients referred by other
university hospitals in Spain. The objective our study is to describe the nutritional support provided to
patients with protein EIM before and after liver LT, as well as their evolution after LT.
Methods: Retrospective descriptive study in a 8 year span (from January 2011 to November 2019,
both included)of paediatric patients with protein IEM that received a LT in our centre and were
followed by our nutritional support unit. We included anthropometric data, biochemicals parameters
and protein intake tolerance.
Results: 17 patients were included, 58,8% were female (10/17)with mean age of 7 years (range 1-15
years) and average of 5.8 (range 1-14) years old at the time of LT.The most frequent IEM was
propionic acidemia (47%, 8/17), followed by methylmalonic acidemia, type I tyrosinemia and arginase
deficiency (11.7% 2/17 each), and finally maple syrup disease, citrulinemia and ornithine
transcarbamylase (OTC) deficiency (5.8% 1/17 each).From the LT point of view, 6 patients presented
post-transplant complications (cholangitis, quilotorax), 2 patients required liver retransplantation, one
due to arterial thrombosis, necrosis and biliomas, and the second due to thrombosis of hepatic artery.
After LT, average follow up 220 days (range 41-2127 days) patients presented improvement in
biochemical parameters without complete normalization. None of the patients presented acute nor
have required hospital admission for metabolic decompensation derived from increased protein
tolerance and intake.The evolution of average protein intake previous and after LT is described at
Figure 1. Before LT the average of high biological protein intake tolerated was 0.285g/Kg/day,
immediately after LT the average of high biological protein intake tolerated was 0.245 g/Kg/day, and
there was a progressive improvement until 1.11 g/kg/day of tolerated protein at the time of one
year.The average evolution about anthropometric data was: Previous LT z-score of weight was: -1,46
(range -5,29 to 0,58), z-score of height was: -1,98 (range -5,36 to 0,32)and z-score of BMI was: -0,29
(range -2,62 to 0,91). One year after LT z-score of weight was: -1,27 (range -5,38 to 2,79), z-score of
height was: -1,92 (range -5,48 to 0,18) and z-score of BMI was: -0,14 (range -4,4 to 2,81).
Conclusion: In our sample of patients we observed favourable evolution after LT in terms of the
protein tolerance introduced gradually in the diet, without metabolic decompensations and also in
terms of anthropometric evolution. In conclusion, LT could be a good therapeutic option to improve the
metabolic control and the quality of life of patients with IEM of protein.
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What about a specific diet and the clinical changes in pediatric patients with type IIIa
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Objectives and Study: Describe the clinical changes of patients with type IIIa glycogenosis after a
specific nutritional intervention. Quasi-experimental study, before and after.
Methods: A complete medical history was made, with points of main interest: clinical symptoms of
mild hypoglycemia (drowsiness, diaphoresis, nausea) or severe (seizures), presence of cardiac or
muscular affections, liver and spleen dimension, portal hypertension data. Nutritional intervention was
for 12 months and consisted of 3 essential points,
1) restriction of fructose, sucrose, and lactose,
2) diet high in protein at least 3 g/kg/day, supplementary powder supplement (>2g/kg/day)
3) raw cornstarch with doses in intervals of 4-6 hours according to fasting tolerance, during the day
meals were every 4 hours at maximum.
All patients had intermediate visits.
Results: 12 patients were included, with a median age of 98.3 months, before the nutritional
intervention, 8 patients were found with short stature with a median of -2.63 for the height/age z score,
the liver size was estimated using a z score for age, obtaining a median of 4.23, no data of
splenomegaly or portal hypertension were found. 9 patients reported exercise intolerance, while only 1
of the patients performed mild physical activity, no cardiac alterations were found. 6 patients had mild
hypoglycemia, none of the patients presented severe hypoglycemia, all patients presented increases
in liver enzymes, mediated AST 469 U / L and ALT 452 U / L, 11 patients had elevated CK levels with
a median of 670, about the lipid profile, total cholesterol was high in 5 patients, c-LDL high in 8
patients, while c -HDL was decreased in all patients and triglycerides were high in 10 patients. After
the intervention, important differences were found regarding exercise intolerance and the intensity and
frequency of physical activity, liver size, and CK levels and hypoglycemia, no big differences were
found in liver enzymes and lipid profile. These changes are included in table 1.
Conclusion: This study is the first to show the clinical course of pediatric patients with type IIIa
glycogenosis with a specific diet. A good dietetic intervention without simple sugars restrictions like
fructose, sucrose, and lactose plus with a diet high in protein and raw cornstarch can improve exercise
intolerance which leads to an increase in physical activity. It also leads to reduced liver size and better
control of glucose levels in patients with type IIIa glycogenosis. The changes in the lipid profile can be
explained by the energy demands for the changes in physical activity, as well as the maximum fasting
time of the patients, 6 hours, no ketone bodies were made in this study that helps to support this
theory. New lines of research are needed in relation to lipid control, physical activity, CK levels to
realize what type interventions can be made to improve these labs.
Before

After

Before

After

Height for age (z
-2.63
score), median

-2.57

Total
Cholesterol
4.65
(mml(L) median

4.73

Exercise
intolerance, n

9

5

C-HDL (mmol/L)
0.7
median

0.65

No physical
activity, n

10

4

C-LDL (mmol/L)
3.0
median

2.86
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2

7

Tryglycerides
(mmol/L)
median

1.89

2.2

ModerateIntensity
0
physical activity,
n

1

AST (U/L)
median

469

329.5

Hypoglucemia,
n

6

1

ALT (U/L)
median

425.5

401

Liver size (z
score), median

4.23

3.44

CK (U/L),
median

670

946

Light physical
activity, n

[Changes in pediatric patients with type IIIa glycogenosis after a specific diet.]
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The occurrence of hypophosphatemia in critically ill children in relation to timing of
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Casaer2, Gonzalo Garcia Guerra3, Greet van den Berghe2, Koen Joosten1, Sascha Verbruggen1
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Objectives and Study: The incidence and risk factors of hypophosphatemia in critically ill children are
unclear. The PEPaNIC randomized controlled trial (RCT) showed that withholding supplemental
parenteral nutrition (PN) for 1 week (late-PN) in the pediatric intensive care unit (PICU) was clinically
superior to providing early PN. We aimed to investigate the occurrence of hypophosphatemia in
critically ill children, and the effect hereon of supplemental PN.
Methods: This secondary analysis of the PEPaNIC RCT assessed the occurrence of
hypophosphatemia in critically ill children during the first 14 days of admission, after excluding patients
requiring renal replacement therapy (RRT). Per protocol, phosphate was measured daily and
supplemented if needed. Hypophosphatemia was defined as a serum phosphate concentration < 0.65
mmol/L on any of the studied days. In logistic regression, the association of baseline characteristics
and randomization group on the occurrence of hypophosphatemia was studied. Baseline variables
considered were age, sex, center, diagnosis, BMI-for-age Z-score, STRONGkids, PIM3, PELOD,
PRISM, infection pre-admission, admission type (elective or emergency) and glucose level at
admission. Variables with p≤0.10 in univariable analysis were considered for the multivariable logistic
regression model and selected for the final model using backward elimination, however center and
randomization group were considered fixed variables.
Results: Of the 1440 randomized patients, 193 were excluded due to requirement of RRT (N=44) and
unavailable phosphate measurements (N=149), resulting in 1247 patients for the current analyses
(618 early-PN, 629 late-PN). Median age was 1.6 years (IQR 0.3-6.7 y) and 705 patients (56.5%) were
male. Median PRISM score was 8 (IQR 4-12), and 640 (51.3%) were emergency admissions.
Hypophosphatemia occurred in 109 patients (7.8%), of whom 76 were randomized to early-PN (within
group occurrence 12.3%) and 33 to late-PN (within group occurrence 5.2%). Median first occurrence
of hypophosphatemia was on day 2 after inclusion (IQR day 1-3) in both randomization groups, with a
median phosphate level of 0.53 mmol/L (IQR 0.43-0.59 mmol/L). Median duration of
hypophosphatemia was 1 day (IQR 1-2 days). In multivariable logistic regression, patients randomized
to late-PN had a lower chance of developing hypophosphatemia (OR 0.35 [95% CI 0.22-0.55]; p<
0.001). Emergency admission (OR 3.49 [95%CI 1.99-6.11]; p< 0.001), age > 1 year (OR 8.25 [95%CI
4.43-15.36]; p< 0.001) and a higher PRISM score at admission (OR 1.07 [95%CI 1.04-1.10]; p< 0.001)
were independently associated with a higher occurrence of hypophosphatemia.
Conclusion: Hypophosphatemia commonly developed in critically ill children, especially in the acute
phase, however, in general this lasted only briefly. Patients randomized to late-PN had a lower chance
of developing hypophosphatemia, which may be explained by the more gradual build-up of nutrition,
hereby preventing refeeding hypophosphatemia. Children older than 1 year, patients with higher
illness severity and patients with emergency admission to the PICU had an elevated risk of developing
hypophosphatemia. Whether short-term hypophosphatemia independently affects outcome, needs to
be investigated.
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Vitamin D and cathelicidin levels in preterm children with congenital pneumonia
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Anastasya Yagupova5, Anna Tsutsaeva5, Meline Petrosyan5
1Federal

State Budgetary Educational Institution of Higher Education 'Stavropol State Medical
University' of the Ministry of Health of the Russian Federation, Department of Faculty Pediatrics,
Stavropol, Russian Federation
2Federal State Budgetary Educational Institution of Higher Education 'Stavropol State Medical
University' of the Ministry of Health of the Russian Federation, Department of Propaedeutics of
Children's Diseases, Stavropol, Russian Federation
3Federal State Budgetary Educational Institution of Post-graduation Education, Department of
Pediatrics, Moscow, Russian Federation
4Federal State Budgetary Educational Institution of Post-graduation Education 'Russian Medical
Academy of Continuing Professional Education' of the Ministry of Health of the Russian Federation,
Moscow, Russian Federation, Department of Pediatrics, Moscow, Russian Federation
5Federal State Budgetary Educational Institution of Higher Education 'Stavropol State Medical
University' of the Ministry of Health of the Russian Federation, Department of faculty Pediatrics,
Stavropol, Russian Federation
Introduction: The results of ongoing study show that vitamin D status controls the level of
antimicrobial proteins which may play a major role in the fight against infection. A number of studies
revealed association between insufficient 25 (OH) D concentration and upper or lower respiratory tract
infections in infants. Cathelicidin (LL-37) is synthesized with increased production of calcitriol - 1.25
(OH)2D. At a 25 (OH)D level of less than 20 n/ml, the synthesis of antimicrobial peptides is significantly
reduced.
Study objective: to analyze the relationship between vitamin D supply and the level of LL-37 in
preterm infants with and without an infectious process.
Methods: laboratory examination of 90 preterm infants was performed, 56 (62.2%) had congenital
pneumonia (group I); 24 (26.7%) did not have infectious diseases (group II); 10 (11.1%) children died
(group III), including 7 (70%) - in the early neonatal period, 3 (30%) - in the late neonatal period.
Results: Children with congenital pneumonia had gestational age 31.0 [28.5-32.5] weeks, body
weight - 1400 [1085-1835] grams, length - 40.0 [36.0-45.0] cm , the level of 25 (OH) D and LL-37 17.9 [10.8-23.4] ng/ml and 1.1 [0.5-2.4] ng/ml, respectively. Children without infectious process were
born significantly later - at 34.0 [33.0-35.0] weeks (p < 0.001), the weight was 1.5 times greater - 2010
[1685-2290] grams ( p < 0.001); length - 45.0 [42.0-46.0] cm (p < 0.001) in comparison with children
with an infectious process, level 25(OH)D was 20.1 [16.2-33.0] ng/ml , which is higher than in children
with congenital pneumonia (p < 0.05), and the level of LL-37 did not differ - 1.1 [0.6-2.1] ng/ml
In the group of the dead children, the gestational age was 28.5 [26.0-29.0] weeks, which is
significantly less than in group I (p < 0.05) and group II (p < 0.001), body weight is significantly lower in
comparison with children with an infectious process (p < 0.001) and without it (p < 0.001) - 883 [630996] grams, length - 33.0 [31.0-37.0] cm (p < 0.001) and (p < 0.001), respectively. Calcidiol level is
13.8 [10.1-17.1] ng / ml, which is 1.5 times lower than in children without an infectious process (p <
0.01) and 1.3 times less than in children with an infectious process (p> 0.05), the level of LL-37 is 0.6
[0.2-1.0] ng / ml, which is 1.8 times less than in children with and without an infectious process (p>
0.05).
Correlation analysis made it possible to establish the presence of a significant positive relationship
between the level of vitamin D and LL-37 (r = 0.71, p < 0.05) in the group of dead children.
Conclusions: The content of 25(OH)D in blood serum is significantly higher in the group of children
without an infectious process than in the group of children with an infectious process (p < 0.05) and is
significantly higher in comparison with dead newborns (p < 0.01).
Children with fatal outcome have lower LL-37 levels than surviving children with and without congenital
pneumonia. The level of LL-37 depends on the level of 25(OH)D and it can be assumed that level of
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25(OH)D affects the disease outcome. Higher levels of 25(OH)D promote the synthesis of LL-37,
which may be a predictor of the recovery.
Key words: premature infants, cathelicidin, vitamin D, congenital pneumonia.
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Intermittent fasting as a treatment of paediatric fatty liver disease - is it a feasible option?
Bhaswati Acharyya1,2, Meghdeep Mukhopadhyay1, Saumyabrata Acharyya3
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Objectives and Study: Paediatric Fatty Liver Disease (PFLD) is a potentially progressive condition
and presently is the leading cause of Paediatric chronic liver disease in developed country. Dietary
and lifestyle changes are the mainstay of management but long term-compliance is always
questionable. Fasting for a significant period /day to treat metabolic syndromes is yet to be tested in
Paediatric population. The school closure and work from home during this pandemic unfolded the
opportunity to implement a fasting lifestyle in a few adolescents with the objectives to
1) Find out the effect of Intermittent Fasting (IF) in obese adolescents with fatty liver
2) Compare the effects with the results of dietary and lifestyle changes without fasting in similar group
of adolescents
Methods: A retrospective chart analysis of two groups of consecutive obese adolescents attending
outpatient of a tertiary center from May 2020 to July 2020 was done after institutional ethical approval.
Height, weight, BMI, LFT, CBC, Lipid profiles, Thyroid Function and grades of fatty liver on ultrasound
were recorded. The Diet and Life Style (DLS) group practiced a dietary intake of 1800 calorie, avoiding
sweets and fructose rich beverages with a 20 minutes exercise. The IF Group followed home diet
without strict calorie restrictions, same exercises and a 16 hours (9pm at night to 1pm next day) fast
every day with one normal Sunday every 15 days. Fasting was started with 14 hours and gradually
built-up to 16 hours in 2 weeks. Parents kept a diary of food, exercise and time of fasting. Children
were followed up every week in the 1st month, then every 2 weeks by online consultation. At 3 months
all were reassessed physically with blood tests and ultrasound scan by the same radiologist. Results
of the 2 groups were compared using ´t´ test and Fisher Exact test for numerical and categorical
variables respectively, taking p value of < 0.05 as significant
Results: 11 children with BMI >97th centile (8 boys; 5 in IF and 6 in DLF group) were studied. Median
age were 16.9 years (IQR 1.15) and 17 years (IQR 1.3) in IF and DLS group respectively. In IF group
4(80%) had grade 1fatty liver; in the DLS group 3(50%) had grade 2 and rest 3 (50%) had grade 1
fatty liver. IF group followed the fasting meticulously and did not report any adverse effect. The DLS
group followed the exercise component like the IF group but their diet-diary exceeded calories with
incorporation of fried carbohydrates in 17±2.2 days. BMI, SGPT, SGOT, Triglyceride levels reduced
significantly in the IF group compared to the DLS group (Table 1). Ultrasonography showed a
reduction of fatty liver by one grade in all 5 patients (100%) of the IF group but only in 3 patients (50%)
of the DLS group. Limitation of this study were a very small sample, some amount of recall bias and
non-inclusion of Fibroscan, MRI or Liver biopsy. However this observational study documented a
better efficacy of IF compared to the lifestyle measures in the management of PFLD
Conclusion: This retrospective pilot study is the first study to demonstrate the feasibility and
productivity of intermittent fasting in adolescents and paved the pathway for a larger prospective study
to evaluate the efficacy of intermittent fasting in the management of Paediatric Obesity and Fatty Liver
Disease.

Treatment group

Intermittent Fasting Group (IF)

Diet and Life Style group (DLF)

Parameters

Baseline
Mean±SD

3months after
Mean±SD

Baseline
Mean±SD

3months after
Mean±SD

p value

BMI

27.84±0.77

25.61±0.62

27.78±1.9

26.78±1.81

0.000026

SGPT(U/dL)

104±17.11

58.8±4.2

103.7±15.6

80.2±7.1

0.007163

SGOT (U/dL)

94.8±5.45

52.8±4.6

97.8±4.5

81.7±4.3

0.000025
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Triglyceride
(mg/dL)

177±19.7

141.2±11.8

189.3±16

181±13.4

0.00007

Colesterol(mg/dL)

196.8±14.9

171±6.9

196.3±12.9

171.2±5.9

0.46123 [NS]

Grade of fatty
liver on
ultrasound

Grade 1:
4(80%) Grade
2: 1(20%)

Reduction of
Grade 2 :
Reduction of
fatty liver by one 2((33%) Grade fatty liver by one
grade : 5(100%)
1:4((67%)
grade: 3(50%)

0.0012

[Baseline and post treatment physical and biochemical parameters of children]
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High-Sensitivity C-Reactive Protein and cardiovascular risk factors in obese and overweigh
children and adolescents
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Objectives and Study: High-Sensitivity C-Reactive Protein (hs-CRP) is a marker of chronic
inflammation, representing a well-known cardiovascular risk factor in adults. In children this correlation
is less established due to lack of data. This study aims to compare the anthropometric and metabolic
profile of obese and overweight children followed at the Paediatric Gastroenterology and Nutrition Unit
(PGNU) of a Tertiary Hospital and their hs-CRP levels.
Methods: We conducted a cross-sectional study using data from a prospective cohort of patients
attending the PGNU between 1999 and 2019. We used data from the first consultation's physical
examination including weight, height, waist circumference and systolic and diastolic pressures
measurements. We calculated each patient's Body Mass Index (BMI) and respective z-scores and
Waist-Height Ratio (WHtR). We excluded patients that didn't had an initial determination of hs-CRP
serum levels. Other serum levels markers used were glucose, glycosylated haemoglobin (Hba1c), lipid
profile, peptide C and insulin, all obtained with a 12h fasting. We categorized patients based on their
hs-CRP levels in different risk groups - lower risk < 1mg/L; moderate risk 1-3 mg/L; and high risk
>3mg/L - and based on their BMI z-score - 1< z-score ≤ 2 as overweight; z-score > 2 as obese.
Patients with hs-CRP levels ≥ 10 mg/L were excluded. We used a multinomial logistic regression
model with a stepwise forward entry method to evaluate factors independently associated with high
levels of hs-CRP.
Results: Of the 666 obese and overweight participants with a median age of 10.92 ± 4.88 years
(IQR), 51.5% were females and 28.4% had high risk hs-CRP. Were obese 87.2% of the patients. The
prevalence of high hs-CRP was higher in the obese group (29.8% vs 17.9%; p=0.001) and in the
presence of high blood pressure (high BP; p=0.031), elevated levels of Hba1c (p=0.041) and elevated
insulin levels (p=0.018). No association was found between high risk hs-CRP and the other variables.
The discriminative functions extracted by the multinomial logistic regression model retained all
variables as statistically significant except for Hba1c and the adjusted model was statistically
significant (G2(6) = 31.583; p< 0.001). Obese children and adolescents were more likely to have a
high hs-CRP than the overweight group (OR 2.781; 95%CI 1.472-5.254; p=0.02). The presence of
hypertension was associated with a higher likelihood of elevated hs-CRP levels (OR 2.084; 95%CI
1.138-3.818; p=0.017). Rising insulin levels did not significantly increase the risk of having hs-CRP of
elevated risk (p=0.996) but still increased the likelihood of having moderate levels compared to the
low-risk hs-CRP group (OR 2.149; 95%CI 1.094-4.221; p=0.026).
Conclusion: High-risk hs-CRP levels are significantly associated with the presence of hypertension
and elevated insulin levels in obese/overweight children/adolescents, so this seems to be a useful risk
marker also at paediatric age.
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Butyrate against paediatric obesity: results of the BAPO trial
Serena Coppola1,2, Rita Nocerino1,2, Lorella Paparo1,2, Carmen Di Scala1,2, Luana Voto1,2, Anna
Luzzetti1,2, Veronica Giglio1,2, Antonio Calignano3, Carmen Avagliano3, Roberto Berni Canani1,2,4
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Objectives and Study: Paediatric obesity is a global public health challenge. Preclinical studies have
shown that the short chain fatty acid butyrate could exert beneficial effects against obesity. We aimed
to see whether oral butyrate could exert beneficial effects in obese paediatric subjects.
Methods: Randomized quadruple-blind, placebo controlled trial on obese paediatric patients (aged 716 years, Body Mass Index (BMI) >95th percentile for age and sex). Subjects were randomly allocated
to one of the two 6-month intervention group: active group, standard care for paediatric obesity +
butyrate (20 mg/kg body weight/day); or placebo group, standard care for paediatric obesity + placebo.
Study products were provided in capsules packed in identical boxes with the same color, weight. The
primary outcome was the reduction of ≥ 0.25 of BMI z-score after 6 months of treatment. Secondary
outcomes were the evaluation of BMI, waist circumference, HOMA-index and eating behaviors (using
a 3-day food record). At baseline and at the end of intervention, a blood sample was collected from all
study subjects to evaluate fasting glucose, fasting insulin, plasma triglycerides, total/LDL/and HDL
cholesterol, fasting serum ghrelin and miRNA-221 expression levels.
Results: 54 patients were randomized, 27 per group; 6 subjects were lost to follow up, and 48
subjects completed the study: 23 in active group and 25 in placebo group. At baseline, main
demographic and clinical features of the 2 study groups were similar. During the study period a
progressive significant reduction of daily calories intake and a macronutrient redistribution toward the
recommended range were observed in both groups. At the end of intervention, the rate of subjects
with reduction of ≥ 0.25 of BMI z-score was significantly higher in the active group compared to the
placebo group. Waist circumference and BMI resulted lower in the active group. These effects
paralleled with a significant reduction of fasting insulin, HOMA-index and LDL cholesterol. Finally, a
significant down-regulation of miR-221 expression and a significant decrease of fasting serum ghrelin
were observed in patients treated with butyrate.
Conclusion: This is the first evidence on the therapeutic role of butyrate in paediatric obesity. Our
results suggest that these beneficial effects are mediated at least in part by epigenetic mechanism,
involving miR-221 expression, and by hormonal regulation of food intake with the action of ghrelin, a
relevant regulator of appetite, body weight and energy homeostasis.
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Insulinotrophic effects of high and low glycemic diets differentially impact maturation and
mass of human juvenile pancreatic beta cells in a humanized pancreatic model
Marine Kraus1, Manuel Ramos Nieves1
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Objective of the study: Little is known about the mechanisms governing neonatal growth, maturation
and function of the pancreas, a central organ in glucose homeostasis. Pancreatic insulin-secreting
beta cells are formed during the embryonic stage but require further postnatal maturation and
expansion. During development beta cells are exposed to genetic and metabolic influences that are
thought to impact their function in later life. In this study, we aim to understand how exposure to high
or low glycemic diets and their corresponding insulinotrophic effects during early development regulate
pancreatic plasticity and glucose responses.
Methods: We have recently shown that pancreatic progenitor cells differentiated from human adult
stem cells in vitro can be macro-encapsulated and transplanted into immune-suppressed mice to
further mature, recapitulating human beta cell development and maturation (Haller et al. 2019). Mice
carrying humanized beta cells were randomly allocated to receive low or high glycemic diets for a
period of 5 weeks ad libitum. At the end of the study, glycemic and insulinemic responses were
assessed by performing an oral glucose tolerance test. The transplanted capsules were collected to
assess the quantity and molecular characteristics of the human pancreatic cells through
immunohistochemistry and gene expression analysis.
Results: Mice exposed to the high glycemic diet showed increased glucose clearance associated to
an increase in insulin secretion compared to mice treated with the low glycemic diet. We observed
markers of improved maturation and an increased number of insulin-positive cells in the explants from
the mice treated with the high glycemic diet compared to the low glycemic group. This effect was
independent of differences in cell proliferation.
Conclusion: Taken together these results suggest that glycemic stimulation of the juvenile pancreatic
beta cells during early life is necessary for their maturation and may be important to establish the full
potential of beta call mass and function.
Disclosure of Interest: Both authors are employee of Societe des produits Nestle.
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Predictive models of insulin resistance in children and adolescents with obesity
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Objectives and Study: This study aimed at identifying predictors of insulin-resistance (IR) in pediatric
population with obesity and at developing predictive models for IR.
Methods: Cross-sectional analysis of demographical, clinical and blood analytical data from a cohort
of patients attending, for the first time, the Hospital Paediatric Nutrition/Obesity Unit (1999-2019) was
performed. The study included 1423 participants (3-17 years old). IR was settled by homeostatic
model assessment for insulin resistance ≥ 3.4. Sample was randomly divided in: model sample
(n=879), used for predictors analysis and development of predictive models and validation sample
(n=544) for cross-validation study.
Results: IR prevalence was 28.3%. Age, body mass index, obesity duration, Tanner stage, brachial,
waist and hip circumferences, medial arterial pressure, acanthosis nigricans, fasting blood glucose,
triglycerides (TGs) and insulin levels, low physical activity and family history of type 2 diabetes and
hypertension were identified as predictors in univariate regression analysis. Multiple regression
predictive Model I included uniquely anthropometric and clinical predictors and Model II additionally
included physical activity and family disease predictors. Three additional models corresponded to
model II plus fasting plasma glucose, insulin or tryglicerides/HDL index. ROC analysis showed that
models presented good to excellent discriminative capacity [area under the curve (AUC): 0.834-0.997;
sensitivity: 77.0-99.7%; specificity: 78.7-98%]. Positive and negative predictive values ranged between
57.8-95.5% and 88.9-99.1%, respectively. Validation study showed excellent IR discrimination for
Model II plus insulin (AUC: 0.978). The remaining models presented fair/poor diagnosis accuracy
(AUC: 0.681-0.722), but elevated negative predictive values (90-96.3%).
Conclusion: In primary care, the use of non-analytical models I and II may be advantageous, as, by
presenting high negative predictive value and without needing for blood analysis, may identify
children/adolescents with obesity, but low risk for IR, not needing hospital specialized management.
No gains were obtained by including blood glucose or lipids in the models and, as expected, insulin
levels increased their diagnostic ability.
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Impact of dietary fibre as prebiotics on inflammation in obese Thai children
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Objectives and Study: Obesity is associated with dysbiosis contributing to inflammation and insulin
resistance. Inulin might reduce inflammation by manipulating the intestinal microbiota. We aimed to
determine the effects of dietary fibre and inulin supplementation on inflammation and assess the
relationships of inflammatory cytokines with BMI z-score, adiposity, and insulin resistance in obese
children.
Methods: Obese Thais aged 7-15 years were randomly assigned to inulin (intervention), maltodextrin
(placebo), and dietary fibre advice. All participants received monthly follow-up and the same advice of
nutrition and lifestyle modification for 6 visits. Body composition was evaluated using bioelectrical
impedance analysis. IL-1β, IL-6, and TNF-α were analyzed by ELISA technique at baseline and the
final visit. Generalized Estimating Equation (GEE) Model was used to evaluate any continuous
variables including log-transformed cytokines. Spearman correlation coefficients and single-equation
instrumental-variables regression were used to assess the associations and causal relationships
between inflammatory cytokines and study variables.
Results: One-hundred fifty-five obese Thais completed the study (mean age: 10.4±2.2 years, 59%
male). All groups showed significantly decreased in BMI z-score, fat mass index (FMI), percent body
fat, and trunk FMI. Acanthosis nigricans was detected in 77% children. Dietary fibre intake significantly
increased in all groups. Overall GEE Model showed significantly decreased IL-1β and TNF-α by 34.8%
and 25.8%, respectively (P< 0.0001), but increased IL-6 (21.5%, P=0.006). However, there were no
significant differences between groups in all cytokines. IL-1β and TNF-α were not associated with
acanthosis nigricans and fat mass (FM) at baseline. Mean IL-6 was higher in obese children with
acanthosis nigricans than those without [mean difference 0.547 pg/mL (P=0.048)]. Furthermore,
among the three cytokines, only IL-6 was positively correlated with FM and trunk FM (r=0.23, P=0.035
and r=0.22, P=0.046, respectively).
Conclusion: Intensive behavioural modification and regular follow-up are effective methods to reduce
BMI and adiposity in all groups which may lead to decreased inflammatory cytokines. However, the
additional benefits of inulin and fibre intake on these cytokines cannot be demonstrated. Although IL-6
increased in all groups after the intervention, there are several factors affecting IL-6, such as exercise.
Our findings highlight the associations of acanthosis nigricans, adiposity and IL-6. Among these
inflammatory cytokines, IL-6 might be the most likely mediator relating between FM and insulin
resistance at baseline. Therefore, IL-6 could be used as a surrogateั marker of inflammation in obese
children who are at risk for insulin resistance and metabolic syndrome.
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Growth and fat mass, but not fat-free mass, are compromised in infants with parenteral
nutrition need after neonatal intestinal surgery
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Objectives and Study: Children with intestinal failure (IF) receiving long-term home parenteral
nutrition (PN) have an altered body composition (BC), but early data on BC changes from the start of
PN onwards are lacking. We aimed to assess growth and BC in infants after neonatal intestinal
surgery necessitating PN, and to explore associations with clinical parameters.
Methods: In this prospective cohort study, infants were included after intestinal surgery. IF was
defined as PN-dependency for >60 days. Standard deviation scores (SDS) for anthropometric
parameters were calculated until 6 months corrected age (ca). In a subgroup, fat mass (FM) and fatfree mass (FFM) were measured with air-displacement plethysmography (ADP) at 2 and 6 months ca,
and SDS for FM, FFM, FM index (=FM in kg / (length in m) 2) and FFM index were calculated. The
association between the cumulative amount of PN (PNcum=area-under-the-curve of duration x energy
percentage from PN) and anthropometric and BC parameters was evaluated with linear regression
analyses correcting for sex and gestational age.
Results: Overall, 90 neonates were included (53% boys, 67% preterm, median birth weight -0.1 SDS)
after surgery for gastroschisis (35%), necrotising enterocolitis (28%), intestinal atresia (20%) and for
other pathology (17%)). Patient characteristics are summarised in Table 1. IF was present in 36
infants (40%). Studied infants had compromised anthropometric parameters during follow-up. At 6
months ca, there was some catch-up growth, but infants still remained smaller (median weight-for-age
SDS -0.9, p< 0.001) and shorter (median length-for-age SDS -0.4, p=0.003). In 56 infants, 90 ADP
measurements were performed. FM index SDS was significantly lower than the reference population
at both 2 and 6 months ca (-0.8, p< 0.001 and -0.7, p=0.001), but the FFM index SDS did not differ.
PNcum was not associated with anthropometric or BC parameters.
Conclusions: The previously reported increased FM and decreased FFM in children with IF on longterm PN were not observed in this prospective cohort of infants with PN need after neonatal intestinal
surgery, but compromised growth, decreased FM and adequate FFM were observed during the first 6
months after surgery. The cumulative amount of PN was not a predictor of anthropometric and BC
outcomes. The need for continuing growth monitoring after 6 months of age seems obvious, but
further research needs to explore the benefit of incorporating ongoing monitoring of BC during followup.
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Total N = 90 n (%) or median [IQR]
Sex, boys

48 (53)

Gestational age, weeks

35.6 [27.6 - 37.3]

Short bowel syndrome *

8 (9)

Duration of first hospital admission, weeks

9.1 [5.4 - 16.6]

Total parenteral nutrition duration from date of
surgery onwards, weeks

6.7 [3.6 - 14.3]

FMI and FFMI SDS at 2 months ca n=47

-0.8 [-1.6 - 0.3] and -0.1 [-0.8 - 0.5]

FMI and FFMI SDS at 6 months ca n=43

-0.7 [-1.4 - 0.2] and 0.2 [-0.3 - 0.8]

ca: corrected age, FFMI: fat-free mass index, FMI:
fat mass index, IQR: interquartile range, SDS:
standard deviation score
* Defined as resection of ≥70% of small intestine,
and/or remaining small bowel length of <50 cm in
preterm neonates or <75 cm in term neonates

[Table 1. Patient characteristics]
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Ghrelin in children with intestinal failure receiving long-term parenteral nutrition
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Objectives and Study: Children with intestinal failure (IF) suffer from insufficient gut mass or gut
function requiring parenteral nutrition (PN). PN is life-saving for these children, but also associated
with complications. Therefore, the ultimate goal is to wean them from PN as soon as possible.
However, increasing enteral nutrition (EN) has sometimes proved impossible, partly due to
abnormalities in gastrointestinal motility. Ghrelin is a gut-derived peptide hormone that stimulates
appetite and food intake and is involved in the regulation of gastrointestinal motility. Therefore, we
expected low AG levels in children receiving PN. The aim of this study was to evaluate acylated
ghrelin (AG) and unacylated ghrelin (UAG) levels in children with IF receiving long-term PN, to test our
hypothesis that ghrelin could be used as a biomarker for appetite and tolerance for EN.
Methods: In this prospective multicenter observational cohort study, children with IF receiving home
PN for >6 months were included from March 2015 onwards. Patients with one or more ghrelin
measurements until August 2018 were analysed. Blood was drawn after >3 hours of fasting at an
outpatient clinic visit. Plasma levels of AG and UAG were measured with ELISA assay. Since there
are no reference values for ghrelin, AG levels were compared with the median AG level in healthy
control subjects within the same age range from Kuppens et al (2015).(1) AG and UAG levels from
children with motility disorders were compared with the remaining patients (with enteropathies and
short bowel syndrome) with Mann-Whitney U tests. The correlation between AG levels and percentage
of energy intake provided by EN (%EN) was assessed with Spearman's rho (r s).
Results: Sixty-eight ghrelin samples from 21 IF patients were analysed. Patient characteristics and
baseline ghrelin levels are summarised in Table 1. Five patients had short bowel syndrome, 6 had an
enteropathy and 10 had a motility disorder. Median AG level in children with IF was more than 2 times
higher than in healthy control subjects (207.8 vs 82.4 pg/ml). No significant differences in AG and UAG
levels were found between patients with motility disorders (n=10) and the remaining patients (n=11)
(median AG: 195.4 vs 293.2 pg/ml, respectively, p=0.387; median UAG: 86.7 vs 94.3 pg/ml,
respectively, p=0.809). Taking all ghrelin measurements together, a weak but significant correlation
between AG and %EN was found (rs=0.260, p=0.032) in which lower AG levels corresponded with
higher %EN.
Conclusion: Surprisingly, children with IF had higher AG levels than healthy peers. We speculate
there may be ghrelin insensitivity in these children receiving long-term PN as a result of starving the
gut or because of intravenous glucose/carbohydrate infusions, but interventional studies are needed to
support this theory.
Reference: (1) Kuppens RJ, Diene G, Bakker NE, et al. Elevated ratio of acylated to unacylated
ghrelin in children and young adults with Prader-Willi syndrome. Endocrine 2015;50(3):633-42.

Total N = 21 n (%) or median [IQR]
Sex, boys
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Percentage of energy intake provided by enteral
0.0 [0.0 - 40.6]
nutrition at first sample date
Age at first sample date, years

8.6 [4.4-12.0]

Acylated ghrelin at first sample, pg/ml *

207.8 [117.3 - 306.6]

Unacylated ghrelin at first sample, pg/ml *

92.0 [62.5 - 187.5]

AG/UAG ratio at first sample *

2.0 [1.1 - 3.2]

AG: acylated ghrelin, IQR: interquartile range, UAG:
unacylated ghrelin *In 39 healthy control subjects
within the same age range, levels of AG, UAG and
AG/UAG ratio were 82.4 [56.3 - 130.4] pg/ml, 157.3
[79.3 - 261.0] pg/ml and 0.61 [0.37 - 0.81],
respectively. Kuppens R.J. et al.

[Table 1. Patient characteristics at baseline]
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Causes and complications of central venous catheter repair in children on home parenteral
nutrition
Zafar Zaidi1, Rhona Shepherd1, Hannah Littlechild1, Susan Hill1, Jutta Koeglmeier1
1Great

Ormond Street Hospital for Children NHS Foundation Trust London, Paediatrics
Gastroenterology, London, United Kingdom
Objectives and Study: Children with intestinal failure (IF) requiring a central venous catheter (CVC)
for long term parenteral nutrition (PN) are at risk of CVC breakage and infection. Modern IF
management aims to preserve vascular access sites. CVC repair rather than removal is hence carried
out for broken catheters when possible. Data suggesting an increased risk for central line-associated
bloodstream infections (CLABSIs) associated with CVC repair are limited. The aim of this study was to
describe outcome of CVC repairs among a cohort of children with IF dependant on home PN and risk
factors leading to catheter repair.
Methods: All paediatric patients (ages 0-17 years) with CVC dependency enrolled in the IF
rehabilitation program of a large tertiary referral centre who underwent a CVC repair between January
2019 and November 2020 were included in the study. Data were collected retrospectively from the
clinical notes. Risk factors associated with catheter breakage and incidence of CLABSIs post repair
were documented. Descriptive statistics including medians, percentages and frequencies were used.
Results: Forty children, 15 males (37%) and 25 females (63%), received PN during the 2 year study
period. 15/40 (37.5%,) patients, 8 girls (53%) and age ranging from 1 to 17 years underwent a total of
29 CVC repairs (mean 0.36 repairs per patient per year).The highest number of repairs occurred in
patients under 5 years of age (n=8/15; 53 %; 33% females). Around half of the patients 53.3%
(n=8/15) underwent >2 repairs including one patient with 3 and another with 5 repairs. Median time
between two repairs was 6 months. The most common reason for repair was CVC fracture caused by
biting (41%) followed by repair for total catheter occlusion with intraluminal PN deposition (13.2%),
while 6.8% repairs were done for wear & tear, thromboembolic occlusion, mechanical trauma,
increased pressure and weak catheter (one each). Repair was successful in 100% cases with none
requiring CVC replacement. Blood cultures (BC) taken post CVC repair were negative in the majority
of cases (27/29; 93%). One child had a positive CVC culture taken pre repair in the referring hospital
but negative BC post repair making contamination leading to a false positive result likely. Only one
patient had a confirmed CLABSI post repair. However, this child presented late 3 days after the initial
catheter breakage and catheter salvage was successful with antibiotic therapy.
Conclusion: In our cohort of home PN dependant IF patients infection rate after CVC repair was
minimal. CVC repair rather than removal is recommended to preserve central venous access sites and
reduce the need for general anaesthesia. Support from a central vascular access team skilled in
catheter repair is essential.
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Alterations in the gut microbiota of children with ascending cholangitis: Preliminary report
Mi-Chi Chen1, Chien-Chang Chen1
1Chang

Gung Memorial Hospital, Linkou, Department of Pediatric Gastroenterology, Taoyuan, Taiwan,
Republic of China
Background: Acute cholangitis often occurs in patients with disrupted biliary tract barrier mechanism
and primarily caused by ascending enteric bacteria. Specific pathogenic bacteria overgrowth may lead
to the infection. This study aimed to identify the changes of gut microbiota during acute
cholangitis(AC).
Objective: Paediatric patients diagnosed with AC were included.
Methods: AC was diagnosed when clinically presented with fever, abdominal pain, jaundice and
laboratory data showed leukocytosis, cholestasis and elevated aminotransferases. The fecal
microbiota was analyzed in children with AC and compared to the age-matched healthy children
without diarrhea. Individual microbial diversity and composition were analyzed via PCR and
sequencing were performed using a modified version adapted for the Illumina MiSeq. The V4 region of
the 16S rRNA gene would be amplified with region-specific primers that included the Illumina flowcell
adapter sequences.
Results: Eleven patients, median age 10.2 years of age (2 months - 26 years of age) with total 14
episodes of AC were included. Nine patients had biliary atresia and 2 patients had choledochal cyst.
One patient's blood culture yielded Escherichia coli. A comparison of the taxonomic data revealed that
the children with AC exhibited relatively high abundances of Proteobacteria at the phylum level and a
relative underrepresentation of the phylum Bacteroidetes and Firmicutes. At the family and genus
level, we observed significant increases in the numbers of Enterobacteriaceae, Escherichia/Shigella,
and Enterococcus in the AC group. In the analysis of alpha diversity, the Chao1 index and Shannon
index didn't exhibit significant difference of the AC patients and healthy control but with a trend toward
improvement during recovery periods.
Conclusions: This study showed that AC was associated with compositional changes in the gut
microbiota, and the microbial dysbiosis of the host may play a role in the disease course of cholangitis.
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Monocarboxylic fatty acids as biochemical markers of the functional activity of the gut
microbiome in infants with different types of feeding
Svetlana Denisova1, Olga Tarasova1, Vera Revyakina2, Lydia Ilyenko1
1Pirogov

Russian National Research Medical University, Faculty of Pediatrics, Moscow, Russian
Federation
2Federal Research Center of Nutrition and Biotechnology, Department of Allergology, Moscow,
Russian Federation
Objectives and Study: Formula feeding of infants often is accompanied by significant changes in gut
microbiota and often leads to functional disorders of digestion. Objective of the research - to study
biochemical markers of gut functional condition in breast-fed infants and infants get formulas based on
different protein sources.
Methods: The study included 200 healthy infants (129 boys and 71 girls) aged from 2 to 5 months.
The study lasted for 2-2,5 months. Infants were divided into 2 groups of 100 breast-fed infants and
100 formula-fed (FF) infants respectively. The formula feeding group was divided into 2 subgroups: in
the 1st subgroup infants got casein-dominant formula with prebiotics based on goat's milk (51 infants),
2nd subgroup infants used formula with prebiotics based on cow's milk whey protein (49 infants). All
infants assessment of stool characteristics (consistency, frequency, color feces according to the Bristol
scale), coprogram, determination of monocarboxylic fatty acids (MCFA) in the feces by gas-liquid
chromatography.
Results: Most of the breast-fed infants and infants receiving formulas with prebiotics based on
different protein source had decreased severity of transient functional digestive disorders. Also infants
in two compared subgroups receiving formulas had positive dynamics of MCFA in feces: increased
activity of bifidobacteria and lactobacilli, good utilization of acetic and butyric acids by and other types
of microflora, providing energy for cells, change of the generic microflora composition, anaerobic
populations of intestinal microorganisms.
Conclusion: Clinical and prebiotic effects of casein-dominant formulas based on goat milk and cow's
milk whey formulas had no substantial significant differences. Examination of anaerobic microbiota
metabolic activity by MFA content in feces is recommended for characterizing of gut dysbiosis in
infants.
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Effect of infant formula with two human milk oligosaccharides on infant's gut microbiota
Mateus Salgaço1, Katia Sivieri1, Natalia Perina2, Elaine Mosquera2, Thais Tome2, Tamara Lazarini2
1São

Paulo State University-UNESP, Department of Food and Nutrition, Araraquara, Brazil
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Human milk is the golden standard for nutrition of infants. Human milk oligosaccharides (HMOs)
constitute the third solid component of human milk and can exert multiple beneficial functions, such as
support of gut microbiota colonization, reduction of pathogenic infections and support of immune
development. The aim of the present work was to verify the impact of an infant formula with two HMOs
[2'-fucosyllactose (2´FL; 1 g/L) and lacto-N-neotetraose (LNnt; 0.5 g/L)] on infant's (6 months) gut
microbiota and the production of metabolites using the Simulator of the Human Intestinal Microbial
Ecosystem (SHIME®). After 24 h of colonic fermentation, samples of the colonic contents were
evaluated microbiologically by next-generation sequencing and chemically by the production of short
chain fatty acids (SCFA; acetate, propionate and butyrate) and ammonium ions. The colonic
fermentation was performed in triplicate. Statistical analyses were carried out for all the variables using
the two-way ANOVA followed by the Tukey multiple comparisons test (P < 0.05) for metabolite
production and the bioinformatics analysis for microbiota diversity. It was observed that the infant
formula with 2´FL and LNnt increased (p< 0.05) Bifidobacteriaceae (Bifidobacterium adolescentis,
Bifidobacterium longum and Bifidobacterium pseudocatenulatum) and Lactobacillaceae (Lactobacillus
gasseri, Lactobacillus helveticus and Lactobacillus delbrueckii) and decreased (p< 0.05) E.coli,
Enterococcus faecalis and Enterococcus faecalis (Fig.1), accompanied by an increase (p< 0.05) of
SCFAs, in particular butyrate and acetate, when compared with infant´s microbiota without additional
carbon source and before intervention with infant formula. The results showed that infant formula with
2´FL and LNnt has a bifidogenic effect, given that promoted growth of bifidobacterial and lactobacillus.
In fact, a specific phosphotransferase system for import of Lacto-N-biose (the core structure of type 1
HMO) has been identified in Lactobacillus species. In addition, HMO metabolism into SCFAs in infants
has drawn a lot of attention in recent years. HMOs, through cross feeding with butyrate-producing
bacteria, induce butyrate production in the colon, an essential SCFA metabolite in the human colon.
Finally, the infant formula with HMOs contributed to increase a relative abundance of beneficial
microbes, reduced growth of potential detrimental bacteria and increased concentration of SCFAs.
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[Fig.1]
Figure 1. Relative abundance (%) of beneficial and potential detrimental bacteria in Control and infant
formula with 2´FL and LNnt
Disclosure of Interest: Mateus Melgaço and Katia Sivieri declare that not have conflict of interest.
Natalia Perina, Elaine Mosquera, Thais Tome and Tamara Lazarini declare that have conflict of
intererest, because are members of scientific department of Nestle Nutrition Brazil
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Impact of infant formula with different concentrations of GOS and FOS on simulated infant gut
microbiome and metabolites
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The effect of two infant formulas with galacto-oligosaccharide (GOS) and fructo-oligosaccharide (FOS)
on composition of the infant´s microbiota (6 months) and microbial metabolites were evaluated using a
Simulator of the Human Intestinal Microbial Ecosystem (SHIME®) in comparison to infant´s microbiota
(control), without additional carbon source and before intervention with infant formula. The main
difference between the infant formulas evaluated was the amount of GOS and FOS. Infant Formula A
(IF A): 4.0g/L GOS/FOS ; Infant Formula B (IF B): 8.0 g/L GOS/FOS. After 24h of colonic fermentation,
samples of the colonic contents were evaluated microbiologically by next-generation sequencing and
chemically by the production of short chain fatty acids (SCFAs; acetate, propionate and butyrate) and
ammonium ions. The colonic fermentation was conducted in triplicate. Statistical analyses were
carried out for all the variables using the two-way ANOVA followed by the Tukey multiple comparisons
test (p< 0.05) for metabolite production and the bioinformatics analysis for microbiota diversity. The
results showed significant increase in Firmicutes and Actinobacteria by IF A compared to control. On
the other hand, the results showed significant decrease in Firmicutes, Actinobacteria and
Proteobacteria by IF B compared to control. IF A promoted an increase of Actinobacteria with trend for
higher Bifidobacterium abundance, specially B. breve. IFs A and B induced for Firmicutes significant
increase of Lactobacillaceae family abundance, specially Lactobacillus gasseri (Fig. 1). Apart from
that, IF A promoted significant increase of Lactobacillus reuteri abundance (0 to 2.7%). Moreover, in
both treatments, Proteobacteria decreased counts of Enterobacteriaceae. Control and IF A induced
significantly greater alpha diversity (Chao 1, Shannon and Simpson) than infant formula B. A wide
diversity of microbial species colonizes the human body, providing considerable benefits to the host
through a range of different functions. Notably, these microbes generate metabolites that can act as
energy sources for cell metabolism, promote the development and the functionality of the immune
system, and prevent colonization by pathogenic microorganisms. In this sense, we observed that
acetic and butyric acid showed high produced levels with IF A when compared with control or IF B.
Finally, using a colonic model it was possible to observe the differences in infant´s microbiota
modulation by infant formulas with different concentrations of prebiotics (GOS / FOS), with higher
diversity promoted by IF A, with 4.0g/L GOS/FOS.
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[Fig.1]
Figure 1. Relative abundance (%) of mainly families in Control and Infant formula A (4.0g/L
GOS/FOS); Infant Formula B (8.0 g/L GOS/FOS).
Disclosure of Interest: Mateus Melgaço and Katia Sivieri declare that not have conflict of interest.
Natalia Perina, Elaine Mosquera, Thais Tome and Tamara Lazarini declare that have conflict of
interest, because are members of scientific department of Nestle Nutrition Brazil
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Infant gut microbiota-associated rat model for studying young infant gut microbiome
Vanesa Natalin Rocha Martin1,2, Christophe Del'Homme3, Christophe Chassard4, Clarissa Schwab1,
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4INRAE UMR 545, Fromages, Aurillac, France
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Objectives and Study: We developed and validated a gnotobiotic animal model based on the
inoculation of young germ-free rats with fecal slurries from 4 infants younger than 3 months. Secondly,
and considering that excessive hydrogen (H2) production by the gut microbiota (GM) might be a
contributing factor to bloating in Infant Colic (IC), we investigated H 2 excretion by infant microbiotaassociated (IMA) rats.
Methods: Fecal samples from 2 healthy infants (H1: 59 days, H2: 92 days) and 2 infants suffering
from IC (C1: 71 days and C2: 68 days old) were used for inoculation of 4 weeks old germ-free Fischer
344 rats (Local Institutional Animal Care and Use Committee Approval of experimental protocol N°
2019101512192520). Ten germ-free rats were inoculated with fecal slurries from healthy donors H1
(n=5) and H2 (n=5). Fourteen rats were inoculated with fecal slurries from colic donors C1 (n=8) and
C2 (n=6). IMA rats inoculated with different donors were allocated in different isolators and were fed
gamma irradiated infant formula. After 10-14 days from inoculation, rat feces were collected and
bacterial profiles were determined using tag-encoded 16S rRNA gene sequencing targeting the V3
region. Short-chain fatty acids (SCFA) and intermediate metabolites were determined in rats ceca by
high performance liquid chromatography and H2 excreted by rats was measured by housing single
animals in respiratory chambers for 24 h.
Results: The 4 donors GM profiles were representative of infant GM dominated by Bifidobacteriaceae
and Clostridiaceae. Individual GM profiles were highly conserved in IMA rats, especially in H1, H2 and
C2 rats, while C1 rats showed lower Bifidobacteriaceae (32.7% ± 9.1%) compared to donor C1
(80.3%).

[Bacterial relative abundance detected by 16S rRNA gene sequencing in donor and IMA rat feces]

Volume 72, Supplement 1, May 2021

1148

SCFA profiles from IMA rats were reflective of dominant bacterial populations: acetate was the main
SCFA identified in all rats while propionate was also produced in ceca of H1 and C1 rats, which could
be linked to high abundance of propionate-producing Bacteroides and Veillonella. Lactate was the
second most abundant SCFA identified in H2 rats ceca in which lactate-producing Bifidobacterium was
the main colonizer, while butyrate in C2 rats correlated with high abundance of butyrate producing
Clostridium neonatale. H1 rats excreted high H2 levels (105.2 ± 91.3 ppm) while lower levels were
detected for H2 rats (28.6 ± 26.4 ppm; p 0.09). Colic IMA rats excreted even higher amounts of H2
than healthy IMA rats (C1: 200 ± 97.3 ppm and C2: 3248.0 ± 1686.9 ppm; p 0.001).
Conclusion: We established a rat model for studying the GM in infants younger than 3 months and
showed that taxonomic and functional GM profiles of single infants could be transferred to infantformula-fed IMA rats. This indicates that this model is suitable for investigating the role of GM in
nutrition and health of young infants. Compared to previous experiments (Crouzet et al. 2013) in adult
human-microbiota associated rats inoculated with fecal microbiota from healthy and irritable bowel
syndrome patients (12.3 ± 7.3 ppm and 33.6 ± 3.6 ppm, respectively) H2 released by IMA rats was up
to 100-fold higher. The highest H2 excretion detected for colic compared to healthy IMA rats could
result from a functional dysbiosis in relation to high production of H2 by the GM as it has been
proposed for colic infants before.
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Infant-associated bifidobacterial β-galactosidases and their ability to synthesize galactooligosaccharides
Valentina Ambrogi1,2, Francesca Bottacini1, John O'Callaghan2, Barry Schoemaker3, Conall Strain4,
Linqiu Cao3, Bas Kuipers3, Mary O'Connell Motherway1, Catherine Stanton1,4, Margriet Schoterman3,
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2School

Objectives and Study: Galacto-oligosaccharides (GOS) represent non-digestible glycans that are
commercially produced by enzymatic transgalactosylation of lactose, and that are widely used as
functional food ingredients in prebiotic formulations, in particular in infant nutrition. GOS consumption
has been reported to support growth of specific bacteria in the gut, in particular bifidobacteria, thereby
believed to support a healthy gut microbiota. Objective of this study was to investigate if βgalactosidases encoded by seven strains of infant-associated bifidobacteria are capable of
synthesizing GOS with potential for prebiotic activities.
Methods: In order to establish optimal conditions for GOS synthesis the intrinsic temperature and pH
profile for seven bifidobacterial β-galactosidases were determined. Accordingly, it was established
whether these β-galactosidases are capable of synthesizing GOS via enzymatic transgalactosylation,
employing lactose as the feed substrate. Chromatography analysis (HPAEC-PAD) was used to
achieve insight in the composition of the different GOS mixtures. Two of the synthesized GOS were
further investigated for in vitro bifidogenic activity in 96 well plates.
Results: Our findings showed that all selected enzymes possess transgalactosylation activity and are
capable of producing GOS, though they appear to differ in their efficiency and selectivity for GOS
synthesis. From preliminary chromatography analysis, it seemed that these enzymes are able to
generate GOS mixtures which differ in their degree of polymerisation profile. The two GOS
preparations which were tested on their in vitro bifidogenic activity both showed to be able to support
bifidobacterial growth indicating their prebiotic potential.
Conclusion: All selected bifidobacterial β-galactosidases were to varying extents capable of
synthesizing GOS mixtures, some of which appear to be of distinct composition. These findings may
be the stepping-stone for further studies aimed at synthesizing new GOS variants with novel and/or
enhanced prebiotic activities and potential for industrial applications.
Disclosure of Interest: -This work was sponsored by FrieslandCampina. -D. van Sinderen, V.
Ambrogi, F. Bottacini, J. O’Callaghan, C. Strain, M. O’Connell Motherway and C. Stanton are
members of APC Microbiome Ireland, which is a research centre funded by Science Foundation
Ireland (SFI), through the Irish Governments National Development Plan. -M. Schoterman, B.
Schoemaker, L. Cao and B. Kuipers are employees of FrieslandCampina. -The authors and their work
were supported by SFI (Grant SFI/12/RC/2273), FEMS Research Grant FEMS-RG-2016-0103 and
HRB (Grant No. 513 PDTM/20011/9). -Presentation by industry employee.
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Gut microbiome patterns and gut inflammation levels in children with intractable epilepsy on a
ketogenic diet
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Objectives and Study: Intractable epilepsy (IE) is a seizure disorder that is characterised by the
unresponsiveness to two or more anti-epileptic medications. It can cause numerous uncontrolled
seizures that may be detrimental to the safety and neurocognition of patients. In paediatric patients
with IE, the ketogenic diet (KD) is an alternative treatment that reduces seizures significantly.
However, it also results in numerous gastrointestinal side-effects. Although reasons for these sideeffects are not well-understood, emerging evidence suggests these side-effects to be secondary to
KD-induced gut microbiome (GM) changes and gut inflammation. This study investigated and
compared GM patterns and gut inflammation in IE children on KDs against counterparts on normal
diets.
Methods: IE patients from Sydney Children's Hospital were recruited and categorised into a KD or
Non-KD (normal diet) group. Participants provided stool samples that underwent bacterial
deoxyribonucleic acid extraction and 16S ribosomal deoxyribonucleic acid sequencing. Processed
sequences subsequently underwent bioinformatics analysis on alpha diversity, beta diversity (based
on non-metric multidimensional scaling), analysis of similarity, similarity percentages, and a
comparison of phyla relative abundance. Gut inflammation was measured using S100A12, a gut
inflammatory marker, through enzyme-linked immunosorbent assays.
Results: Fourteen KD patients and twelve Non-KD patients were enrolled. KD patients had lower
alpha diversity. They also had lower median Actinobacteria levels (0.35%) than Non-KD patients
(4.9%) (p=0.02) (Figure). Both groups had distinctly different GM patterns (R=0.25, p=0.02) with an
average dissimilarity of 67.9%. This difference mainly arose from Bacteroides species (spp.) (22.3%)
which were higher in KD patients. Bifidobacteria spp. and Alistipes spp. also contributed towards
dissimilarity (9.1% and 5.22% respectively) and were higher in Non-KD patients. S100A12 levels were
normal and comparable in both groups with the KD group and Non-KD group having a median
S100A12 level of 0.48 mg/ g of stool and 0.66 mg/ g of stool respectively (p=0.67).
Conclusion: KD patients had reduced GM diversity compared to Non-KD patients. They also
exhibited less healthy gastrointestinal bacteria such as Actinobacteria, Alistipes spp. and
Bifidobacteria spp., patterns common in gastrointestinal dysbiosis. A comprehensive understanding of
GM patterns and their associations with gastrointestinal side-effects of KDs will assist clinicians in
managing these complications.

Phyla

KD Group (n=14)

Non-KD Group (n=12)

p-value

Actinobacteria, %

0.35

4.87

0.02

Bacteroidetes, %

60.7

27.2

0.02

Firmicutes, %

22.6

34.3

0.23

Proteobacteria, %

8.56

6.59

1.00

Others, %

0.63

13.0

0.74

[Abundance of different bacterial phyla in the gut microbiome of both groups]
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The effect of calcium palmitate on bacteria associated with infant gut microbiota
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Objectives and Study: Gut microbiota development in formula-fed and breast-fed infants is known to
differ. This could relate to the usage of unmodified vegetable oil instead of mammalian fat in infant
formula (IF), causing enhanced formation of the poorly soluble soap calcium palmitate (CP) in the
infant gut. Here we investigate in vitro the possible influence of CP on the infant gut bacteria and the
underlying mechanism.
Methods: The growth of several bacterial species dominant in the infant gut (bifidobacteria,
Bacteroides and Faecalibacterium prausnitzii) was analysed by culturing in media without or with
different concentration of CP (0.003 mg/ml, 0.01 mg/ml and 0.03 mg/ml). F. prausnitzii as most
sensitive representative was analysed in detail for changes in membrane composition and function.
Further, the CP effect on Faecalibacterium was investigated on a transcriptomic and lipidomics level.
Results: Of all bacteria tested, the growth of several bifidobacteria and F. prausnitzii was reduced at
0.01 mg/ml CP, Bifidobacterium infantis stopped growing completely and Bacteroides thetaiotaomicron
can grow with the presence of 0.03 mg/ml CP. CP reduced the cell envelope thickness of F.
prausnitzii, disturbed the cell membrane fatty acids composition and function of membrane proteins
involved in electron transport. RNA-seq and lipidomics using LC-MS/MS results proved that the cell
membrane fatty acids composition changes and disturbed membrane protein function of F. prausnitzii
due to CP exposure. In addition, RNA-seq results showed that the peptidoglycan biosynthesis
pathway, the ABC transporters and the vitamin B12 biosynthesis pathway were affected by CP,
indicating that CP disturbs the cell-envelope structure and intracellular metabolic processes.
Conclusion: CP inhibited the growth of bifidobacteria and faecalibacteria. This suggests that the
development of the gut microbiota in formula-fed infants may benefit from modification of fat in IF. This
will support the colonization of important beneficial bacteria in early life. Future clinical studies are
needed to follow up on this idea.
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Clostridium butyricum combined with Bifidobacterium infantis probiotic mixture impact on
metabolic changes of intestinal microflora in infant with community-acquired pneumonia after
antibiotics treatment
Zhenwei Qin1, Qingbin Wu2
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Objectives and Study: To explore metabolic changes of intestinal microflora after treating infants´
community-acquired pneumonia(CAP) with antibiotics under the influence of probiotics.
Methods: All the children were diagnosed with CAP and treated with antibiotics. They were seventeen
boys and thirteen girls，and the ages were from 1 to 3 years old. The duration of antibiotics treatment
was from 6 to 9 days. These children were divided into probiotics group and control group. Fifteen of
them were in the probiotics group, who received two pills of Clostridium butyricum combined with
Bifidobacterium infants probiotics mixture twice a day for fourteen days during the antibiotics
treatment. The other 15 of them were in the control group, who didn't receive probiotics during and
after the antibiotics treatment. The times of fecal samples collection were on the 1st、7th and 21st
days after the beginning of antibiotics treatment. After collecting these fecal samples, they were placed
in basic medium(YCFA)，lactulose(LAU)，fructooligosaccharide(FOS)，galactooligosaccharide
(GOS), inulin (INU), soluble starch (STA), mannitol (MAI), and cultured in thermostat for 24 hours.The
contents of short chain fatty acid (SCFA) in feces and in the various mediums were detected by gas
chromatography. SPSS 22.0 was used to analyze the data.
Results: The total SCFA, acetic acid, propionic acid and butyric acid in feces of the probiotics group
were significantly higher than those of the control group on the 7th and 21st days after the beginning
of antibiotics treatment(P< 0.05).The ratios of the percentage of acetic acid, propionic acid and butyric
acid in the probiotics group respectively were 68:18:9、63:22:11 on the 7th and 21st days after the
beginning of antibiotics treatment. The ratios of the percentage of acetic acid, propionic acid and
butyric acid in the control group respectively were 73:18:3、71:20:5 on the 7th and 21st days after the
beginning of antibiotics treatment.
After the feces fermented in virto, the contents of total SCFA in the probiotics group were significantly
higher than those of the control group on the 7th and 21st days after the beginning of antibiotics
treatment (P< 0.05). The acetic acid in the probiotics group were significantly higher than those of the
control group on the 7th and 21st days after the beginning of antibiotics treatment (P< 0.05). The
propionic acid in the probiotics group (except for FOS on the 7th day) were significantly higher than
those of the control group on the 7th and 21st days after the beginning of antibiotics treatment (P<
0.05). The butyric acid in the probiotics group (except for INU) were significantly higher than those of
the control group on the 7th and 21st days after the beginning of antibiotics treatment (P< 0.05).
Conclusion: After treating community-acquired pneumonia in infants with antibiotics，the contents of
total SCFA, acetic acid, propionic acid and butyric acid by the metabolism of intestinal microflora
decreased significantly.
Determining the contents of short chain fatty acid in the feces and fermented feces between the
probiotics group and the control group, it is confirmed that probiotics could improve the intestinal flora
dysbiosis caused by antibiotics, promote the recovery of intestinal microflora after the use of
antibiotics.
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Characteristics of intestinal microbiota in preschool children in relation to feeding and some
environmental factors
Egija Zelča1, Dana Zariņa1, Laura Lagzdiņa1, Ingrīda Rumba-Rozenfelde1, Dmitrijs Perminovs1, Mikus
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Objectives and Study: An early development of microbiota affects both the maturation of the immune
system and various patologies, such as allergies, infections and other diseases children develop in
childhood, so it is necessary to identify differences in the composition of the microbiota and the
potential early risk factors for their occurrence in children. Objective of the study was to analyze the
composition of the intestinal microbiota in preschool children and the factors influencing it.
Methods: The cross-sectional study was performed in primary health care centers. Parents of children
(under five years of age) were asked to fill in a questionnaire (demographic data, type of birth, feeding
in the first year of life, antibacterial therapy for the mother during lactation, family data) and bring a
sample of the child´s faeces. Genetic material was isolated from the sample and the 16S rRNA gene
sequencing was performed to identify the bacterial taxonomic units up to the species level. The
composition (median reads) and diversity (Shannon index) of the faecal microbiota were analyzed in
children according to various influencing factors. Statistical analysis was performed by using the
Mann-Whitney test, Spearman rank correlation, as well as descriptive statistics.
Results: The study included 60 children (42% of girls): infants up to 12 months of age (median 3.50
months (interquartile range 2.50 - 6.00)) and children aged one to five years (median 23.00 months
(interquartile range 15.50 - 48.00)). In total, an average of 295977.75 reads were performed on a
single individual sample (SD ±184490.95; median 303893.50) in the isolated bacterial genetic
material. In total, 25 bacterial phyla, 584 genera and 532 species were identified (mean 304.87
species in a sample, SD ±79.72; median 305.50). The genera Bifidobacterium, Enterobacter and
Escherichia were predominant in infants, but Bacteroides, Blautia and Ruminococcus were
predominant in toddlers and preschool children. The genera Blautia and Ruminococcus dominated the
microbiota in exclusively breastfed children, and the genera Enterobacter and Serratia for mixed-fed
children. The mean Shannon index in the total sample was 2.12 (SD ±0.44; median 2.15) and
increased with age. It was higher in infants with exclusive breast feeding (p=0.02), while in for six
children this index was < 1.50. The median number of reads of Bifidobacterium was higher in children
whose mothers did not receive antibacterial therapy during lactation (67791.00 (CI 23593.51 186297.86) vs. 584.50 (CI 156.60 - 161312.08); p=0.03); as well as in children with a sibling in the
family 120629.00 (CI 42738.00 - 248655.00) vs. 6559.50 (CI 686.50 - 140355.50); p=0.01).
Conclusion: In our study sample the overall composition of the gut microbiota was balanced. The
diversity of the microbiota increases with age and was influenced by the type of feeding. The
abundance of Bifidobacterium was influenced by antibacterial therapy of a mother during lactation and
presence of siblings in a family.
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The glycemic response to a variety of infant formulas: a randomized clinical trial
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Objectives and Study: Commercial infant formulas attempt to imitate the unique composition of
human milk which contributes to its distinctive influence on glycemic and insulinemic responses.
However, lactose-free and milk protein-free formulas are often recommended due to medical reasons
or chosen due to personal preferences (e.g., veganism). The aim of this study was to determine the
glycemic and insulinemic characteristics of a variety of infant formulas.
Methods: We conducted a prospective, randomized, double-blind, three-arm, and cross-over study.
The participants were healthy adult volunteers aged 25-40 years. Each participant randomly drank
three commercially available infant formulas (cow´s milk protein-based ["standard"], soy protein-based,
and lactose-free). Glycemic and insulinemic responses and maximal glucose and insulin levels were
determined and compared between the three formulas.
Results: Twenty subjects were enrolled (11 females/9 males, mean age 32.8 ± 2.9 years). No
significant difference was found in the glycemic index between the three formulas (area under the
curve [AUC] 176.8, 178.5, and 174.6 for the standard, soy-based, and lactose-free formulas,
respectively). However, the maximal glucose levels were significantly higher for the soy-based formula
compared to both the standard and lactose-free formulas (111.5 mg/dL compared to 101.8 mg/dL and
105.8 mg/dL, respectively, P = 0.001).
Conclusion: A standard formula, a lactose-free formula, and a soy protein-based formula elicit similar
glycemic indexes. However, the soy protein-based formula produced a significantly higher increase in
post-prandial glucose levels. The implication of these results has yet to be determined.
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Implementation of a chart for weight loss to detect hypernatremic dehydration and avoid
formula supplementing
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Objectives and Study: Most breast-fed newborns get the milk they need. However, in some cases
milk intake is insufficient mostly as a result of poor breastfeeding techniques. Dramatic weight loss and
hypernatremic dehydration may occur. In countries with appropriate lactation support, the risk of
hypernatremic dehydration is small. However, out of concern for hypernatremic dehydration,
supplementing with formula is sometimes offered to newborns with weight losses that are still within
normal ranges. Supplementing formula regularly hampers successful breastfeeding, because milk
supply will diminish, or extra breast pumping may be a stressful experience. To avoid unnecessary
supplementing, and also to prevent hypernatremic dehydration, one needs to know the difference
between a normal and an abnormal weight loss. In our previous work, we developed a reference chart
for weight loss for healthy breastfed newborns in the first weeks and provided a weighing policy using
cut-off values on this growth chart. Aim of this study is to implement these results in daily practice in
the Netherlands.
Methods: The smartphone app iGrow was developed and made available in the App stores. The chart
for weight loss, as well as charts for height according to the Fifth National Growth Study in the
Netherlands and international cut-offs for overweight, obesity and thinness were implemented within
iGrow. With this app, parents and professionals can enter a child's weight and height measurements,
as well as additional factors such as nutritional status, gestational age and birthweight. The app shows
the appropriate growth charts with the child's data. Moreover, the chart for weight loss was included in
the Dutch multidisciplinary guideline for breastfeeding, which supports in informing, stimulating and
advising parents of healthy infants.
Results: It takes some effort to learn to appreciate and understand a new instrument. If used properly,
the chart for weight loss may have a high yield:
1) Limiting unnecessary supplementary feeding
2) restricting unnecessary hospital admissions,
3) stop supplemental feeding on time, so that mothers maintain confidence in breastfeeding and
structural additional feeding is limited, and
4) strengthen the confidence and competence of parents and healthcare professionals.
Conclusion: The chart for weight loss in the first two weeks is an interesting and useful addition to
current policy in the care of breastfed newborns. More research is needed to investigate the feasibility
and acceptability of the chart for weight loss and the iGrow app.
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Urine metabolomic profile of breastfed neonates and neonates on formula enriched with
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Objectives and Study: The study aims at investigating and comparing the urine metabolic fingerprint
and its possible correlation with perinatal parameters and maternal/neonatal characteristics in order to
examine whether exclusive feeding with a synbiotic formula including B.lactis, FOS, PUFA (AA, DHA)
and nucleotides is comparable with exclusive breastfeeding.
Methods: Two groups of neonates were examined, one exclusively breastfed vs a group receiving a
synbiotic formula (Rontamil® Complete 1). The determination of urine metabolic fingerprint was
performed using NMR metabolomics. Urine samples from 72 neonates (36 from each subgroup) were
collected at 4-time points (3rd, 15th day of life, 2nd and 3rd month of life). Normal full-term singleton
neonates, born either by vaginal delivery or caesarian section, with Apgar score >7 in the 1st and 5th
minute, not requiring resuscitation during delivery, and with a normal intrauterine growth (BW 11 th89th centile) were eligible for the study. Exclusion criteria included intrauterine growth restriction,
possible allergy to cow's milk, admission in Neonatal Intensive Care Unit and intra/or post-partum
maternal as well as neonatal antibiotic use. Urine samples were, frozen at -80 oC prior to analysis by
NMR spectroscopy. Spectra were processed using MestReNova (Mestrelab Research, S.L., Spain)
software. Multivariate data analyses were performed with SIMCA-P 14.0 (Umetrics, Umeå, Sweden)
software generating both unsupervised and supervised models. Orthogonal Partial Least SquaredDiscriminant Analysis (OPLS-DA) models were extracted at a confidence level of 95%. The quality of
models (PCA & OPLS/O2PLS-DA) was described by the goodness-of-fit R2 and the predictive ability
Q2values.
Results: Results demonstrated non-distinct profiles for both subgroups (breastfeeding and synbiotic
formula) for the complete sample set. The same outcome was observed for the two first time points
(3rd and 15th day of life). Interestingly, from the 2nd month a discrimination trend was observed
between the two subgroups which was further confirmed at the 3rd month. Each subgroup was
examined pairwise along the four different time points. A clear clustering for the synbiotic formula
samples was evident along the first component between the first and third (3 rd day-2nd month), as well
as the first and fourth (3rd day - 3rdmonth) time points. For both cases, models explained more than
75% of the metabolic variance. Such clustering was not observed for the breastfeeding samples.
Conclusion: Non distinct profiles were obtained between breastfeeding and synbiotic formula
neonates, as shown by their urine metabolomics. Discrimination trends are observed only after the
second month of the study which could be attributed to the dynamic profile of the breast milk
compared to the stable ingredients of the synbiotic formula. This may result to a transition to a more
consistent metabolic profile after the 2nd month for the neonates receiving the synbiotic formula.
Abbreviations: FOS: Fructooligosaccharides; PUFA: Polyunsuturated fatty acids; AA: Arachidonic
acid; DHA: Docosahexaenoic acid; PCA: Principle Component Analysis; OPLS: Orthogonal Partial
Least Squared)
Keywords: Metabolomics, urine, neonates, breastfeeding, Rontamil® Complete 1, synbiotics
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Gastric curd formation and protein hydrolysis of infant formula are strongly affected by casein
mineralization
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Objectives of the study: Nutrition plays an important role in the development and functioning of the
gastrointestinal (GI) tract in early life. Throughout this course of development, infants may experience
discomfort due to transient GI disorders, e.g., constipation and colic. Breastmilk is the best source of
nutrition for infants. However, when not available, infant formula (IF) is the best alternative. Proteins
are important components of human milk and IF as a source of essential amino acids, but also as a
carrier of nutrients. Caseins, for example, are important carriers of calcium, phosphate, and
magnesium. In order to transport these nutrients casein micelles are formed, which are protein-based
association colloids. Enzymatic activity and pH reduction during gastric digestion can lead to
destabilization of the casein micelles, resulting in coagulation and the formation of curd particles.
Previous research showed that for infants, large and firm curd particles were correlated to more
digestive problems and discomfort compared to soft and small curd particles. Especially the amount
minerals associated with the casein fraction, i.e., the casein mineralization can be a factor having a
strong impact on gastric coagulation. Casein mineralization differs widely between milk sources and IF
products. In this study, the influence of gastric coagulation on IF model systems and protein hydrolysis
was investigated.
Methods: IF model products (1.5% protein, whey protein:casein ratio 60:40) were produced using milk
with different levels of casein mineralization (5.7, 7.5, 8.5 mmol micellar Ca/10 g casein). The gastric
coagulation of these IF model products and human milk was studied using an semi-dynamic in vitro
gastric digestion model mimicking infant gastric conditions. Gastric curd formation (by visual
examination) and protein hydrolysis (by SDS-PAGE) were studied at various points during the in-vitro
gastric digestion process.
Results: In human milk, gastric coagulation of the casein fraction was observed, resulting in curd
formation. IF model products prepared with milk with a higher level of casein mineralization showed
stronger curd formation during the initial stages of in vitro gastric digestion. Curd particles formed
exceeded sizes suitable for gastric emptying, i.e., 1 mm. While curd particles degraded during
prolonged digestion, some residual curd particles even remained at the end of gastric digestion (after
200 min). In contrast, no visual gastric coagulation was observed in samples with the lowest level of
casein mineralization. SDS-PAGE analysis indicated that the curd particles consisted primarily of
caseins and that casein hydrolysis during gastric digestion was strongly affected by casein
mineralization. In samples were extensive gastric curd formation occurred, casein hydrolysis was
reduced and residual intact casein was still observed after 200 min. Digestion of whey proteins was
not influenced by differences in casein mineralization and their concomitant effects of curd formation.
Conclusion: The casein fraction of human milk and infant formula is susceptible to gastric
coagulation, leading to curd formation. In infant formula, casein mineralization is a key factor
determining the extent of gastric curd formation and subsequent breakdown of curd particles and
casein hydrolysis.
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Objectives and Study: The relation between breastfeeding and breast cancer risk has been
examined in many studies. There are no data on breastfeeding relation with reduces the risk of breast
diseases (dyshormonal dysplasia) in women. To study the effect of breastfeeding on the incidence of
breast diseases (dyshormonal dysplasia) in women.
Methods: The study included 855 women aged 18 to 47 years (average age 29.8 ± 7.1 years). The
author´s questionnaire included questions about breastfeeding and the presence of breast diseases.
Data was compared using one-way ANOVA, Kendall rank correlation coefficient (τ) and p < 0.05 was
regarded as statistically significant. Statistical analysis was performed using Microsoft Excel 2010,
SPSS Statistics v 24.0.0.0.
Results: The respondents were divided into 3 groups. Group I (n = 395) included women who
breastfed their children up to 12 months; II - women who have fed their children for more than 12
months (n = 293). Group III (control) included women (n = 167) who did not breastfeed their
children.There were no statistically significant differences in the breast diseases in the groups I and II;
in group I breast dyshormonal dysplasia was found in 35%, in group II - in 31% of women (p> 0.05).
Most often, in 69% of cases, breast dysplasia occurred in women never breastfed their children (p<
0.001). The results of the correlation analyses showed a strong negative correlation (τ=-0.88, p<
0.0001).
Conclusion: Breastfeeding, in general, regardless of the duration, has a beneficial effect on the
condition of the mammary glands: breast dyshormonal dysplasia was found in 30% of cases. Most
often, breast diseases were diagnosed in women who have never breastfed their children. This
dictates the need for long-term promotion of breastfeeding in women at different periods of her life.
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Milk phospholipid profiling among Japanese women with differing docosahexaenoic acid
levels
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Objectives and Study: Long-chain fatty acids are bound to phospholipids (PLs), and
docosahexaenoic acid (DHA)-bound PL appears to be influenced by maternal DHA status. Our
objectives were to characterize the composition of milk PLs and to identify a possible association
between milk DHA and PL concentrations in human milk in Japanese women.
Methods: As part of the Japanese Human Milk Study cohort, milk samples for PL analysis were
included as the highest and lowest concentrations of milk DHA according to the fatty acid analysis
(n=10 for each group) collected from February 2015 to June 2017. Fifteen milk PLs were analyzed
based on phosphorus-31 nuclear magnetic resonance spectroscopy, and the compositions were
compared between the groups. Statistical analysis was performed using the Mann-Whitney U-test, and
P< 0.05 was considered statistically significant.
Results: The median DHA concentrations in milk were 1.13% and 0.29% for the high and low milk
DHA groups, respectively. Twelve PLs, excluding lysophosphatidylserine, cardiolipin, and
phosphatidylglycerol, were detected in all participants with 100% positivity. The median concentrations
and proportions of total PLs, sphingophospholipids, and glycerophospholipids were comparable
between the groups. Choline-bound glycerophospholipid concentrations were significantly higher in
the high milk DHA group than in the low milk DHA group [24.09% (median, interquartile range: 23.0826.38%) and 21.41% (20.74-22.84%), P=0.019]. Although phosphatidylinositol concentrations were
significantly lower in the high milk DHA group than in the low milk DHA group [6.62% (5.75-6.72%) vs.
7.63% (7.11-8.16%), P=0.002], phosphatidylcholine [21.90% (18.51-23.22%) vs. 19.78% (18.1720.26%), P=0.059] and alkyl-acyl phosphatidylcholine [0.60% (0.40-0.57%) vs. 0.33% (0.14-0.51%),
P=0.059] concentrations were higher in the former than in the latter.
Conclusion: Choline-bound glycerophospholipid concentrations were higher in the high milk DHA
group than in the low milk DHA group, while the milk PL profile in human milk from Japanese women
was comparable to that reported previously. Large variations in milk DHA might affect the composition
of choline-bound glycerophospholipids. However, there were possible confounders not excluded in the
study populations; therefore, further investigations are required to determine the implications of the
milk PL profile in infant development.
Disclosure of Interest: S. Higurashi, H. M. Ueno, Y. Toba, and T. Kobayashi are employees of Bean
Stalk Snow. This study was funded by Bean Stalk Snow. Bean Stalk Snow manufactures and sells
infant formula and dietary supplements for pregnant and lactating women in Japan. Other authors
declare no conflict of interest.
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Impact of infant and young child feeding (IYCF) practices of mother and association with health
status of their children living in slum areas of Lahore
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Objective and study:Health and nutrition in early childhood are key factors for growth and
development. The nutritional status of children less than 2 years depends on appropriate infant and
young child feeding (IYCF) practices. Poor socio-economic and hygienic status of under developed
nations is directly related with inappropriate feeding practices for young children and pushing them into
the vicious cycle of infection and malnutrition. The study aimed to find the association between IYCF
practices of mother and nutritional status of their children living in slum areas of Lahore.
Methods: Cross sectional survey was conducted by collecting the data from 400 mothers in slum
areas of Lahore using a bi-lingual (English and Urdu) questionnaire based on WHO indicators to
assess the nutritional status of children IYCF practices of mothers. Nutritional status was assessed
using WHO reference weight for length z-scores. Similarly, breastfeeding and complementary feeding
practices of previous 24 hours were asked and recorded. The impact of these feeding practices
including dietary diversity and acceptability on the nutritional status was checked by doing chi-square
analysis. Study was approved by ethical review board of UVAS.
Results: More than 40% mothers interviewed were found illiterate. Most women had 1 year's gap
between last two children. The net income 56% households were < Rs.15000/ month. Use of tap
water for drinking was 73%. 72% and 68% children had 1-3 episodes of diarrhea and acute respiratory
infections (ARI), respectively. Immunization of children was reported in about 94% population.
Prevalence of exclusive breastfeeding was 86% as 90% mothers had knowledge about it. Rate of
continued breastfeeding was 33% due to short gaps between consecutive births. 84% and 72%
children received breast milk whining 1 hour and colostrum, respectively. 40% children started
weaning between 6-8 months while scores of dietary diversity (MDD), meal frequency (MMF) and diet
acceptability (MAD) were 74%, 83% and 66%, respectively. Prevalence of SAM was 11.1% in 0-6
months and children and 14% in 6-24 months children. Similarly, 32% and 17% children had MAM in
0-6 months and 6-24 months children, respectively. Highly significant effect of overall complementary
feeding practices on nutritional status and MUAC was reported. Early initiation of breastfeeding,
provision of colostrum and average episodes of diarrhea & ARI were also significantly associated with
nutritional status.
Conclusion: Close association found between IYCF practices and nutritional status. There is a need
to improve socio-economic status of slum dwellers by improving maternal literacy rate, household
monthly income and awareness about family planning to increase the gap between consecutive births
to upscale the nutritional status of slum residents of Lahore.
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Objectives: During complementary feeding (CF), infants need high iron intake to support rapid growth
and brain development. In settings where iron-fortified foods are not widely available, it can be
challenging to provide adequate iron without high intake of animal-source foods (ASFs) which may be
related to increased risk of childhood overweight/ obesity. We examined dietary predictors of iron
status in 12M-old Thai infants, and investigated associations between iron and protein intake.
Methods: Healthy term infants were recruited at 6M for a prospective, multi-centre cohort study in
Chiang Mai, Thailand (June 2018 - May 2019). Demographic data, food frequency questionnaire and
dietary intake assessed by 24-h recall and 3-day food record were collected at 6, 9 and 12M. Blood
samples were taken for hemoglobin, serum ferritin (SF) and transferrin saturation (TSAT) at 12M. Iron
deficiency (ID) and iron deficiency anemia (IDA) were defined by WHO criteria.
Results: 145 infants were enrolled (49.7% female). 67.6% received predominantly/ only breast milk
with CF (BF group) from 6-12M; 32.4% received predominantly/ only formula with CF. Less than onethird of infants received iron supplements. ID was present in 24.1% and IDA in 18.6%. The proportions
with adequate iron intake for age according to the Thai recommendations (9.0 mg/day 6-11M; 5.0
mg/day 1-3Y) were 29%, 41.4% and 48.3% at 6, 9, 12M. Daily iron intake was highly correlated with
%protein energy (%PE) from milk from 6-9M and 9-12M (r = 0.82 and 0.67, p < 0.001) followed by
%PE from other ASFs (r = 0.54 and 0.61, p < 0.001). However, only protein from formula was
positively associated with SF and TSAT. By contrast, every additional month of BF was associated
with a 0.40 ng/ml decrease in SF (p < 0.001). During CF, infants received similar %PE regardless of
their iron status, however, those with normal iron status consumed significantly more %PE from
formula than infants with IDA. Principal component analysis including 30 dietary factors as predictors
of iron status in the BF group demonstrated only the score from the breast milk intake component was
significantly correlated with SF and TSAT (regression coefficients = -0.25 and -0.22, p < 0.05).
Interestingly, regular consumption of liver at least 3 times per week was associated with a significant
70-80% reduced risk of ID/ IDA particularly in the BF group.
Conclusion: A majority of infants in this study did not meet recommended iron intakes during CF. This
was associated with a high prevalence of ID/ IDA at 12M, although bioavailability was not considered.
Milk protein intake influenced iron status, but the direction depended on milk type; formula intake was
positively associated with SF and TSAT, while prolonged breastfeeding may contribute to ID/ IDA.
However, for BF infants, consumption of liver 3 times per week may improve iron status and reduce
this risk. Iron sufficient infants had higher %PE from formula which may increase the risk of later
overweight/ obesity.
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Objectives and Study: Breastmilk provides infants with the most essential nutrients for their growth
and development making it the gold standard for infant nutrition. When breastfeeding is not possible,
animal-milk-based infant formula can be a suitable substitute with research still focused on advancing
such formulations. During the early stage of life, the digestive system of infants is immature, thus,
establishing a healthy gut barrier to reduce the risk of infection and immunological disorder is a top
priority. Protein plays a significant role in this process. Robust evidence has now linked higher protein
intake early in life with excessive weight gain and an increased risk of obesity later in life.
Consequently, new EU regulation for infant milk formula based on intact proteins was introduced in
2020 ((EU) 2016/127) in which the current minimum protein content of 0.45 g/100kJ was reduced to
0.43 g/kJ and the current maximum protein amount of 0.7g/100kJ reduced to 0.6 g/100kJ. Collectively,
this highlights the important of protein and the need to develop next generation formulations that
support infant health. The main focus of our research was to identify ingredients and formulations with
superior digestibility, amino acid profile and absorption properties that will fulfil the infant nutritional
needs and support establishment of a healthy digestive system.
Methods: In this study we investigated the digestibility of infant nutritional ingredients and formulations
(IMFs) with an advanced simulated static infant gastrointestinal digestion methodology. Size exclusion
HPLC, amino acid and free fatty acid analyses, protein gel electrophoresis and degree of hydrolysis
assay were used to study bioaccessibility of ingredients and formulations. Bioavailability and functional
outcomes of IMFs were studied with an intestinal barrier model, based on the co-culture of epithelial
and mucus-secreting goblet human intestinal cell lines.
Results: The effects of different sources of milk, composition and/or processing were studied on
protein and lipid degradation in gastric and intestinal phases of digestion, as well as on the release of
free amino acids from ingredients and IMFs. The greatest differences were observed depending on
the source of milk; however, processing was shown to affect digestibility as well. A variety of selected
commercial and pilot formulations demonstrated potential to maintain intestinal barrier function and
health. Their effects on immunity modulation were compared with breast milk sample. Moreover,
stimulation of satiety response by different infant nutritional formulations was studied with
enteroendocrine cell line.
Conclusion: Overall, generated data on digestibility and functionality is extending current knowledge
on infant nutrition and supporting development of high-quality IMFs.
Disclosure of Interest: A. Kondrashina, V. Felice, K. Barry, N. Regost and J. Lane are employees of
commercial company H&H Group.
Contact e-mail address: alina.kondrashina@hh.global
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Decision tree - the new medical information technology in human milk bank
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Elena Schepkina4, Anton Kuznetsov5
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Objectives and Study: Medical information technology is becoming increasingly relevant, and
software for medicine is becoming very popular. The aim of our study was to construct an expert
system on the inclusion of women in breast milk donors based on the microbiological safety
assessment of breast milk and estimate the quantity of colony-forming units (CFU) in expressed
maternal breast milk at varying temperature ranges.
Eight hundred forty breast milk samples were obtained from 120 mothers. Fresh milk samples were
cultured for bacteria immediately after collection, after stored in a room temperature for 3 hours
(+23°C), after refrigerator storage for 24 hours (+4°C) and for 1 months (-18°C), and after
pasteurization.
Methods: The species identification of the microorganisms obtained was carried out on a MALDITOF-MS Biotyper MicroFlex mass spectrometer and in a VITEK canalizer.The schematic
representation of the decision problem (Decision Tree) was constructed using the Python language
(Python 3.6. Anaconda) and the built-in Decision Tree Classifier method from the Sklearn library.
Results: In freshly expressed milk samples of 66% of women the microbial non-pathogens of skin
flora were detected, among which S.epidermidis was prevailed (103 -105 CFU / ml). There was no
growth of microorganisms in stored breast milk after 3 hours (+23°C), 24 hours (+4°C) and 1 months (18°C). Moreover, it was found a decrease the bacterial count (p = 0.012) and S.epidermidis growth (p
= 0.001) during milk storage for 24 hours (+4°C) and a decrease S.epidermis growth in breast milk
after 1 months storage (-18°C) were found (p = 0.033). Pasteurization made the milk almost
sterile.Based on this data and maternal and infant medical history Decision Tree was constructed.
Conclusion: It is proposed that expressed breast milk can be given safely to infants within storage
during 3 h (+23°C), 24 hours (+4°C) and 1 months (-18°C).Making Decision Tree could help doctors
with minimal costs to predict the presence of possible growth of microorganisms in breast milk, and
contribute to the adoption of an informed decision on the inclusion the women in milk donors. This
technology can be recommended for widely use in Human Milk Bank.
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Myths and facts about nutrition during lactation. Poll results
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Objectives and Study: Nutrition during the pregnancy and lactation periods is significantly important
for both mother's and baby's health. Given, that it is one of the key factors that operates over the first
1000 days, during this period nutrition has long-term impact on the health of an individual. However,
there is still a considerable gap between advanced scientific knowledge, its implementation in medical
practice and popularization among general public. The aim of the research is to study the degree of
reproductive age women awareness of nutrition during the lactation period.
Methods: In the research, 1282 women of reproductive age with 1 or more children from 78 regions of
the Russian Federation were questioned.
Results: Breastfeeding period (for those mothers who were breastfeeding) accounted for 1-48 months
(Mе (25; 75) - 12 (6; 20) months). The duration of lactation was statistically less with women of 18-24
years old than within both 25-34 years old and 35-44 years old age groups (p< 0,001). 85-90% of
women depending on age and region responded that it is necessary to follow special nutritional
guidelines during the period of breastfeeding. Responses to the question 'Where did you receive the
information?' showed that regardless of the region the main source of knowledge on diet for
breastfeeding women was Internet (non-medical websites and blogs). On average, no more than 30%
of women received this information from doctors. Moreover, the list of forbidden products frequently
(more than 30% of responses) included such products of 'healthy diet' as honey, shrimps, nuts and
fresh vegetables (more than 20%). Furthermore, statistics has shown that mothers of two children
received this information more frequently from medical sources in comparison with mothers of one
child. On the other hand, mothers of one child were more inclined to follow recommendations in
comparison with mothers of two and three children (p< 0,001). Lastly, according to mothers, children
most frequently reacted on such nutrition alternations as introduction of large quantities of milk and
dairy products (25,6%), sweet dishes (22,73%), and farinaceous dishes (17,02%) in the mother's diet.
Conclusion: Overall, the research has shown that women don't have enough access to professional
information on nutrition during pregnancy and lactation periods. Therefore, some effort is needed for a
better implementation of national guidelines recommended by scientific medical communities into
general public.
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Changes in the protein molecular weight distribution in human milk over one year of lactation
from the global GEHM study
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Phillips1, Ardythe L. Morrow2
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Objectives and Study: Though proteins comprise only 1% of human milk, they have critical nutritional
roles and provide bioactive guidance for neonatal development. The protein fraction of human milk is
complex - made up of thousands of proteins and peptides - and dynamic, with total protein levels
decreasing over the course of lactation as the expression of proteins evolves. The prospective Global
Exploration of Human Milk (GEHM) study of mothers in 3 global regions over the entire course of their
lactation offers a unique opportunity to explore milk protein composition. The objective of this work
was to understand the form of proteins and peptides in human milk by characterizing the molecular
weight (MW) distribution of proteins and to identify whether any geographical or temporal variations in
breastmilk exist.
Methods: For this study, 75 whole-breast milk samples were analyzed from mothers enrolled in the
GEHM study. These milk samples were collected at 5 different lactation stages (2, 4, 13, 26, and 52
wks postpartum) and represent 5 mothers from each of 3 distinct geographic cohorts in Cincinnati,
Mexico City, and Shanghai. Relative MW percentages for protein in the milk were determined using
size exclusion chromatography via HPLC based on internally standardized analytical conditions and
instrumentation. MW categories were calibrated by linear regression of six MW standards covering the
expected range of proteins in human milk. Statistical analysis was conducted using repeated
measures ANOVA between countries and within mothers across lactation.
Results: Human milk proteins and peptides were categorized into four MW ranges (Table 1), based
on their chromatographic elution times. For all of the collected milk samples, the high MW class
comprised the greatest relative proportion of amino mass (~85 wt%). A statistically significant increase
in the wt% of high MW proteins and peptides was observed over one year of lactation (84→87 wt%, p
= 0.01), and a corresponding decrease was seen in the wt% of low MW species (10→5 wt%, p <
0.0001). No significant changes were observed for the intermediate or very low MW categories over
lactation. Likewise, there were no statistical differences in MW distributions between mothers from the
three study sites, and all sites followed the same trend over time.

Category

Molecular Weight
Range (Da)

Amino Acids*

Avg. Weight %

High

> 5000

> 45

85%

Intermediate

2000 - 4999

18 - 45

3.4%

Low

500 - 1999

5 - 18

7.6%

Very Low

< 500

<5

3.7%

*Assuming an average MW of 110 Da/amino acid

[Table 1. Molecular Weight Distribution of Proteins and Peptides in Human Milk]

Conclusion: This study of human milk in GEHM mothers showed that the total mass of amino acids is
driven by proteins and peptides with molecular weights greater than 5000 Da, supporting the presence
of intact proteins in human milk. The distribution of molecular weights is not affected by maternal
geography, although it does appear to evolve across one year of lactation. These findings support
prior work with GEHM human milk that has shown greater differences in protein composition within
individual mothers over the course of their lactation than between mothers from diverse geographies.

Volume 72, Supplement 1, May 2021

1167

Disclosure of Interest: Sarah D. Maria is an employee of RB / Mead Johnson Nutrition. Kelsey N.
Williams is an employee of RB / Mead Johnson Nutrition. Nathan A. Meredith is an employee of RB /
Mead Johnson Nutrition. Beau Labhart is an employee of RB / Mead Johnson Nutrition. Michael A.
Gray is an employee of RB / Mead Johnson Nutrition. Shay C. Phillips is an employee of RB / Mead
Johnson Nutrition. Ardythe L. Morrow received funding for research from RB / Mead Johnson Nutrition.
Contact e-mail address: sarah.maria@rb.com

Volume 72, Supplement 1, May 2021

1168

NUTRITION - Breast milk and infant feeding
N-eP-014
IMF containing large milk phospholipid-coated lipid droplets modulates small intestinal gene
expression related to epithelial barrier and defence function in mouse pups
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Objectives and Study: In early life the intestinal epithelium matures structurally and functionally,
establishing proper digestive and barrier functions. Early life nutrition can modulate the process and
timing of gut maturation, and mother's milk with its unique composition and structure is considered the
gold standard. Here, we tested the hypothesis that early life exposure to a concept infant milk formula
(IMF) with a lipid structure more similar to mother's milk stimulates gut maturation and function closer
to the mother-fed situation than standard IMF.
Methods: From postnatal day (PN)14.5 to PN18.5, mouse pups were separated from dams and
received either 'concept' IMF containing large lipid droplets (mode diameter 3-5µm) coated with bovine
milk-derived phospholipids (Nuturis®) or 'control' IMF ad libitum from dishes in the cages. Agematched pups suckled by the dam served as 'mother-fed' reference. Next to assessing morphological
and functional markers for gut maturation on PN18.5, we characterized gene expression profiles in
small intestinal tissue using microarrays and comprehensive data analysis to determine the molecular
effects and their functional implications.
Results: Both administered IMFs did not affect gross gut morphology and gut barrier markers. Activity
of the brush border disaccharidases lactase, sucrase and maltase was uniformly increased in the
concept IMF group. Small intestinal gene expression was altered by both IMFs compared to motherfed, with a similar effect size (# differentially expressed genes), but largely affecting different sets of
genes. Principal component analysis on the gene set significantly changed by control IMF revealed a
clear separation of the control and mother-fed groups, with the concept group situated in between the
two clusters, indicating higher similarity between concept IMF and mother-fed groups. Individual downregulated genes of this specific gene set are implicated in regulation of epithelial barrier function and
epithelial defence (incl. Reg3b, Reg3g, Ptk6, Tifa). Furthermore, functional gene entities within this
gene set are related to immune homeostasis.
Conclusion: Early life exposure to IMF with a lipid structure more similar to mother's milk did not
affect gross gut morphology or functional gut barrier maturation in the present model. Yet, it stimulated
activity of all assessed brush border disaccharidases and thus potentially increased carbohydrate
digestive capacity. On molecular level, concept IMF mitigated the gene expression effects induced by
control IMF overall, including epithelial barrier and epithelial defence-related changes, rendering mice
receiving IMF with a more natural lipid structure closer to the mother-fed situation.
Disclosure of Interest: M. Mischke, A. Oosting, J. Knol and I. Renes are employees of Danone
Nutricia Research. This project was financially supported by Danone Nutricia Research.
Contact e-mail address: mona.mischke@danone.com
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Tolerability of a new amino acid-based formula for children with IgE-mediated cow´s milk
allergy
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Cosenza1,2, Luana Voto1,2, Anna Luzzetti1,2, Tommaso Cozzolino1,2, Roberto Berni Canani1,2
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Objectives and study: Amino acid-based formula (AAF) is a major dietary strategy for paediatric
patients affected by cow's milk allergy (CMA). The present study was designed to evaluate the
hypoallergenicity of a new AAF in children with immunoglobulin (Ig)E-mediated CMA.
Methods: According to the criteria provided by the American Academy of Pediatrics Subcommittee on
Nutrition and Allergic Diseases, we designed a single-center prospective open-label trial in CMA
children (aged 1-36 months) aimed to demonstrate the hypoallergenicity of the new nucleotides
enriched and hyposmolar AAF (Sineall, Humana Gmbh, Bremen, Germany) in 90% of subjects with
95% confidence during the double-blind, placebo-controlled challenge (DBPCFC). A skin prick test
(SPT) with the new AAF was also performed.
Results: Twenty-nine children [all Caucasian, 55.2% male, mean age (±SD) 16.9±5.7 months] were
enrolled. The SPT and the DBPCFC with the new AAF were negative in all study subjects.
All parents were satisfied by their child's acceptability of the new AAF.
Conclusion: The study results support the hypoallergenicity of the new AAF. This formula resulted
well tolerated in short-term use and could constitute an additional safe dietary option for the
management of non-breastfed children with CMA.
Disclosure of Interest: This work was supported in part by an unrestricted grant from Humana Gmbh,
Bremen, Germany devoted to the University of Naples Federico II.

Volume 72, Supplement 1, May 2021

1170

NUTRITION - Breast milk and infant feeding
N-eP-016
Relationship between exclusive breastfeeding and the length of breastfeeding with anemia and
stunting in children at Supiori Hospital, Papua
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Objectives and Study: Non-exclusive and prolonged breastfeeding is often found in Supiori
community. The incidence of anemia in toddlers in Indonesia is increasing. Anemia could result in
delayed cognitive and functional development and could weaken immune function. Stunting is also a
problem that occurred in Indonesia. It is presumed that macronutrient and micronutrient deficiency in
toddlers is one of the important indicators in this issue. Non-exclusive and the length of time
breastfeeding could be one of the factors. The purpose of this study was to determine the incidence of
anemia and stunting in toddlers in terms of exclusive breastfeeding and the length of breastfeeding.
Methods: This is a quantitative research using a case-control study design in Supiori Hospital´s
patients on January 2018-December 2018 with 420 participants. The data consist of primary and
secondary data. Data then analyzed with chi-square/Fisher exact test.
Results: This study found that there was no significant relationship between exclusive breastfeeding
and the incidence of stunting (p = 1.000). There was no significant relationship between the length of
breastfeeding and the incidence of stunting (p = 1.000). There was no significant relationship between
exclusive breastfeeding and the incidence of anemia (p = 1.000). There was no significant relationship
between the length of breastfeeding and the incidence of anemia (p = 1.000).
Conclusion: Anemia in toddlers at Supiori Hospital is yet a serious problem. Monitoring of anemia in
toddlers needs to be done periodically. Nutrition of breastfeeding mothers and incidence of anemia in
mothers also greatly affect the increase of anemia in toddlers. Government role and intervention are
expected to be improved, especially anemia in toddlers in Supiori regency.
Key Words: anemia, stunting, breastmilk, Supiori Hospital
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Vitamin D status of Filipino breastfed infants 0 to less than 6 months old in an urban
community
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Objectives and Study: Breastfed infants are known to be at high risk of Vitamin D deficiency due to
its low content in human milk, especially for those living in areas where there is limited cutaneous
production of Vitamin D from sun exposure. In the Philippines, no recommendations for
supplementation is established due to lack of local data. Thus, this study aims to determine the serum
25-hydroxy vitamin D status of breastfed infants less than 6 months old and their mothers, as well as
factors affecting them.
Methods: This was a cross-sectional study done on breastfed, term, Filipino infants less than 6
months old and their mothers who are seen at local health centers and lying-in clinics in an urban
community. Serum 25-hydroxy vitamin D levels of infants and their mothers were determined, as well
as demographic data, nutritional status, sun exposure behavior and maternal Vitamin D intake were
analyzed for correlation using regression models.
Results: Among the 131 infants, 101 (77%) has Vitamin D deficiency (VDD), defined as having
25(OH)D level < 37.5nmol/L and 17 (13%) has Vitamin D insufficiency (VDI) with levels less than 37.5
- 50 nmol/L. On the other hand, maternal VDD with levels < 50nmol/L was seen in 31 (24%) mothers
and maternal VDI with levels 50nmol- 75nmol/L was noted in 63 (48%) mothers. Infant age and
maternal 25(OH)D status were independent predictors of infant VDD. Infants who are less than 3
months old were found to be at 6 times increased risk of infant VDD (p= 0.004). Infants who have
mothers with VDD were 6 times increased risk, while those with maternal VDI, have 4 times increased
risk of infant VDD (p=0.049, p=0.020, respectively). Nutritional status and sun exposure behavior were
found to have no statistically significant association with infant VDD. On the other hand, out of the
maternal factors determined, only zero sun exposure was noted to be significantly associated with
maternal VDD (OR 5.5, p=0.002).
Conclusion: In this study, both infant and maternal VDD and VDI were seen
to be highly prevalent in this tropical, urban community. Young infants and maternal VDD/VDI
independently increased risk of infant VDD, while zero sun exposure of the mothers increased the risk
for maternal VDI. This unexpectedly high prevalence of infant and maternal VDD must be addressed
by the local health organizations and policy makers. Further research may be needed to establish if
VDD extends to the non breastfed infant, to rural communities and other regions as well. There is a
need to intensify Vitamin D supplementation in the breastfeeding mother, as well as to her infant and
educate its implication to her and her infant's over-all health.
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Goat milk naturally contains oligosaccharides
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Objectives and Study: In human milk oligosaccharides have been correlated with health benefits for
the new-borns. Oligosaccharides are also found in the milk of a large variety of mammals, including
cow, goat, buffalo and sheep. The diversity of the structures and the concentration of the
oligosaccharides are significantly lower than in human milk and differ between species. Cow milk, the
most commonly used milk for the production of infant formulae, has lower levels of oligosaccharides
compared to the milk of goats. We aimed to study the oligosaccharide composition of goat milk over
the course of lactation. Secondly, we have studied association between oligosaccharide content and
composition and factors like diet, animal age, differences between farms and parity.
Methods: Milk samples of 57 goats from two farms were collected at 21 time points of lactation from
each goat, including colostrum, transitional, early and late mature milk. An oligosaccharide extraction
and analysis method was established for this purpose, using fluorescence labelling of the compounds
of interest with the 2-Aminobenzamide reagent and 2-methylpyridine borane as reducing agent and
analysis with Ultra-High Performance Liquid Chromatography (UPLC) coupled to Fluorescence
detection (FLD). The structures were identified by reference to commercial standards and by coupling
the UPLC-FLD system to Time-Of-Flight Mass Spectrometer (TOF-MS). Identified molecular masses
were related with known goat milk oligosaccharide structures.
Results: Among the 12 identified and quantified goat milk oligosaccharides, of which 5 structures
were identical to human oligosaccharides. Considerable biological variability was observed between
different goats. More specifically, levels of oligosaccharides varied in colostrum samples from 260.1 to
1324.7 mg/L and in the milk collected one month after kidding from 192.3 to 285 mg/L. Contributing
factors to the observed biological variability were goat age, parity, lifetime milk production and the kids'
sex.
Conclusion: Goat milk oligosaccharides vary in levels and composition between individual goats , but
are still lower than in human milk. Goat milk oligosaccharides decrease over time of lactation, similar
to human milk oligosaccharides. The provided insights expand the current understanding of goat milk
oligosaccharides, highlighting goat milk's potential for infant nutrition.
Disclosure of Interest: Linette Pellis and Alfred Haandrikman are employees of Ausnutria B.V.
Anastasia Chatziioannou and Lubbert Dijkhuizen are employees of Carbexplore Research.
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Exclusive breastfeeding. Supporting factors
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Objectives and Study: Identify maternal, child and environmental factors that facilitate exclusive
breastfeeding. Exploratory, descriptive and transversal, retrospective.
Methods: Exclusive breastfeeding is an individual and context process that must be facilitated through
the inclusion of the spouse, family, health team and the media. Creating an exclusive breastfeeding
culture from the beginning of life is an opportunity in an environment vs breastfeeding. 3,101 women
who achieved exclusive breastfeeding in México, Canada, USA, Guatemala, El Salvador, Costa Ríca,
Colombia, Ecuador, Perú, Bolivia, Chile, Argentina, Uruguay, Paraguay, Brazil, Venezuela, Curaçao,
Puerto Ríco, Dominican Republic, Spain, France, Ireland, Switzerland, Latvia and Turkey, were
evaluated through an instrument designed and validated by the Clinical Obesity and Noncommunicable Disease (COyENT) from de National Institute of Paediatrics in México.
Results: In the survey, factors associated with women, the baby and the breastfeeding process were
investigated. In 80% of the successful cases they had university studies as the last academic degree,
92% lived married or in free union and the average monthly income was $ 1,497 USD in the
socioeconomic and professional field. On the other hand, the medical attention reported by the infants
indicated that 66% had childbirth in private institutions and 59% by caesarean section, the average at
birth of the babies was 3.14 kg and height of 38.6 cm without complications of the newborn in the
79.2% and 82.7% by the mother. The average hospital discharge days was 2.6 days. The average of
mentions on SCI was 2.3 times in an average of 11.1 gynecological consultations. Regarding
nutritional care, 92.6% received folic acid + iron during pregnancy. Regarding family planning, 86.3%
planned their pregnancy, and in 93% they received support from their partners. In the maternity
criterion, 34.9% of the breasts breastfed in the first hour of life in an average period of 6 hours
postpartum. During breastfeeding 52.4% of women optimized their milk with vitamin supplementation
but only 18.7% did so with iron.
Conclusion: The success of exclusive breastfeeding is the result of a well-prepared trinomial.
Contact e-mail address: clinicaadolescentes.inp@hotmail.com
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Prospective study of the impact of milk type in the first 6 months of life in atopic risk children
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Objectives and Study: To compare the effect of the type of milk used during the first 6 months of life
on manifestations of atopy in at-risk children. Prospective, randomized, double-blind study conducted
in children with family history of atopy: asthma, allergic rhinitis or dermatitis born in 2002 at the
Hospital de Braga.

Methods: At birth, 216 infants, 54.2% males, were recommended to exclusive breastfeeding during
their first 6 months of life. If exclusive breastfeeding was not possible they were randomly distributed
into 4 groups identified by a number (1-4), corresponding to the type of milk (Aptamil HA1Ò, Omneo1Ò,
NutramigenÒ and NutribénNatal HAÒ) that they should take during this period. Follow-up appointments
were scheduled at 3, 6, 9, 12, 18, 24 and 36 months of age and now on their 17 th year accordingly to a
defined protocol, where it was also included the smoke exposure on the first year of life as a risk factor
of atopy. Infants' initial distribution were as followed:58 with Aptamil HA1 Ò,50 with Omneo1Ò,58 with
NutramigenÒ and 50 with NutribénNatal HAÒ. At 6 months,31 stayed with Aptamil HA 1Ò,23 with
Omneo1Ò,18 with NutramigenÒ,22 with Nutribén Natal HAÒ,45 on exclusive breastfeeding and the
control group were composed with 39 infants on a different milk than recommended. After 36 months
of age were evaluated 23 with Aptamil HA1Ò,16 with Omneo1Ò,13 with NutramigenÒ,11 with Nutribén
Natal HAÒ,33 on exclusive breastfeeding and 24 as the control group. A phone questionnaire was
applied at 17th year old. Statistical analysis used the c2, Fisher and Kruskal-Wallis tests.
Results: From the 120 children that were still being followed after 36 months, 25.8% had recurrent
wheezing distributed as follows: Aptamil HA 1Ò- 2, Omneo1Ò- 4, NutramigenÒ- 5, Nutribén Natal HAÒ6, exclusive breastfeeding - 5 and group control - 9 (p=0,025); 15,7% had atopic dermatitis and 38,8%
had at least one of the above, distributed as follows: Aptamil HA 1Ò- 8, Omneo1Ò- 5, NutramigenÒ- 7,
Nutribén Natal HAÒ- 7, exclusive breastfeeding - 7 and group control - 13 (p=0,053). The group with
fewer manifestations of atopy was the one on exclusive breastfeeding (p=0,049). Comparing to the
control group, the study groups presented less manifestations of recurrent wheezing (p=0,018). At 17 th
years, 134 from 216 are answers. We have 78.9% with normal weight, 16.6% overweight and 4.6%
obesity, the last two associated to nonexclusive breastfeeding (p=0,751). Most of them are asthma
free, 80.2%, but 19.2% kept it until 17th years old associated to nonexclusive breastfeeding. Allergic
rhinitis was the pathology more prevalent with 57%, AptamilHA1Ò:7, Omneo1Ò:11, NutramigenÒ:9,
Nutribén Natal HAÒ:8, exclusive breastfeeding:14 and control group:8, p=0,186. On the secondary
basis, the association between tobacco smoke exposure and the increase development of children´s
wheezing/asthma at 36months of age (p=0,843) and at 17th year (p=0,016).
Conclusion: In the current study the breastfeeding was significantly associated with a lower risk of
atopic manifestations. There's a regular weight evaluation tendency on exclusive breastfeeding
without statistically significance. Finally, a secondary analysis enlighten a significantly association
between tobacco smoke exposure and asthma on the 17th year of age.
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Use of lactase enzyme for control of diarrhea in patients breast fed with short bowel syndrome
Jose Vicente Spolidoro1,2, Thais Oliveira1, Eduardo Dallo1, Bianca Favero1, Marilisa Baldissera1,
Matias Epifanio1, Juliana Eloi1
1PUCRS,
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Paediatrics, Porto Alegre, Brazil
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Objectives and Study: Patients with Short Bowel Syndrome (SBS) are managed with Oral / Enteral
Nutrition as tolerated and supplemented with Parenteral Nutrition to ensure normal growth. Diarrhea is
an indicator that the absorptive capacity of the intestine has reached its limit. In infants with SBS, the
oral route is prioritized and breast milk (BM) is the best choice for infants, given its benefits for immune
development, harmonic growth and trophic stimulation. However, the lactose present in BM requires
the presence of lactase, which is reduced by intestinal loss, which promotes diarrhea and can
sometimes limit its use.
Methods: Two case report
Results: Patient 1: MSS, premature infant, 35 weeks old, with Trisomy 21 and Hirschsprung´s
Disease, developed necrotizing enterocolitis in the neonatal period, requiring surgical interventions
and intestinal resections, being preserved 30 cm of small intestine with ileocecal valve (VIC) and
colostomy in sigmoid. He was breastfed and received parenteral nutrition. Colostomy loss initially
ranged from 40 to 50ml/kg/day. He received Racecadotril and Loperamide, without success. Lactase
initiated 4 drops (5,000 units) immediately before breastfeeding and at the end of 24 hours it was
already possible to observe a reduction in drainage through the colostomy to 20 to 30 ml/kg/day.
Discharge with home TPN and breastfeeding. Colostomy was closed when he was 8 months old. He
was breastfed until 1 year old supplemented with extensively hydrolyzed formula and solid food, with
normal growth on the S. Down curve (weight P50, length P15). When he was 2 years and 3 months
old, he weaned TPN with intestinal autonomy.Patient 2: BB, premature 35 weeks old, with volvulus
and extensive necrosis submitted to laparotomy. It resulted with the entire duodenum, 8 cm of
proximal jejunum and 9 cm of terminal ileum, with Ileal-cecal valve and the entire colon. He had
diarrhea, and 4 drops lactase enzyme was started immediately before breastfeeding, with a significant
improvement in the consistency of feces and a decrease in bowel movements. Receiving parenteral
nutrition and breastfeeding on demand until 6 months of age, supplemented with an extensively
hydrolyzed formula. Now 2 year and 5 months old, normal growth and receiving TPN 50% of VET.
Conclusion: Human milk promotes intestinal trophism, essential for intestinal adaptation, which will
guarantee a reduction in the need for Parenteral Nutrition. Lactose from human milk is a factor that
can cause diarrhea due to the lack of intestinal area for the production of lactase, which is usually a
limiting factor for the use of BM, which is so important for these infants. The use of exogenous lactase
along with breastfeeding in infants with SBS, reduces diarrhea in this situation, allowing the use of
human milk in greater quantity in these patients.
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Infant feeding during COVID-19 lockdown in Poland: a cross-sectional survey study
Agata Stróżyk1, Piotr Dziechciarz1, Andrea Horvath1
1The

Medical University of Warsaw, Department of Paediatrics, Warsaw, Poland

Objectives and Study: The aim of this study was to assess infant feeding practices during COVID-19
lockdown in Poland.
Methods: A cross-sectional study was conducted in parents of 4-12 months infants with an
anonymous questionnaire available online from 27th of May to 3rd of June of 2020.
Results: 5000 self-selected parents took part in the study (4-6 months: n=1301; 7-12 months: 3698).
87.8% caregivers claimed that COVID-19 lockdown had no impact on the method of feeding
(breastfeeding vs formula feeding) and/or complementary feeding practices. More than half of 4-6
months infants were exclusively breastfed (61.2%). Among parents of 7-12 month infants
approximately 2/3 (65.4%) used ready-made baby food, half (49.5%) gave the children the same
meals as they did other members of the family, 14.2% introduced cow's milk, 12.7% fruit juice and
10.2% plant-based drinks. Fruit juices and/or plant-based milks were introduced, mostly in formula-fed
infants (p < 0.001, Cramer´s V= 0.15), and those who received home-made food (p < 0.001, Cramer´s
V = 0.14).
Conclusion: Majority of parents declare that lockdown during COVID-19 pandemic had no impact on
feeding their infants. Relatively low rate of exclusive breastfeeding at 4-6 months of age and
remarkable number of 7-12 month infants consuming cow's milk, fruit juice and plant-based drinks are
of concern.
Disclosure of Interest: AS has nothing to declare. AH has participated as a speaker for companies
manufacturing infant formulas, i.e., Danone, Nestle, Nestle Nutrition Institute, Nutricia, and Mead
Johnson. PD was invited speaker by Nutricia, Nestle and Mead Johsnon. This study was funded by
the Nutricia Foundation and internal funds of the Department of Paediatrics, Medical University of
Warsaw. The Nutricia Foundation managed publication of online questionnaire and data collection.
Members of the company were also involved in development of study questionnaire. The sponsor has
no role in data analysis, interpretation and its dissemination. Data analysis was managed and funded
by the Department of Paediatrics.
Contact e-mail address: ag.strozyk@gmail.com
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Novel application of the similarity index to correlate fatty acid soaps in stools of healthy term
infants with fat composition in milk fat- and vegetable fat containing infant formulas
William Kloek1, Marlotte Vonk1, Yannis Manios2, Eva Karaglani2, Christel Timmer1, Anouk Feitsma1,
Inge Thijs-Verhoeven1, Rolf Bos1
1FrieslandCampina,
2Harokopio

Greece

Innovation Centre, Amersfoort, Netherlands
University, School of Health Science & Education, Dept. of Nutrition and Dietics, Athens,

Objectives and Study: Long-chain saturated fatty acids (LCSFA), e.g. palmitate, are preferentially
positioned at the sn-2 position of triacylglycerols (TAG) in human milk fat (MF). Infant formula (IF)
based on vegetable fat blends typically has more than 80% of palmitate positioned at the sn-1,3
position of TAG. Increasing sn-2 palmitate (or LCSFA) and simultaneously decreasing sn-1,3 palmitate
(or LCSFA) via the addition of cow's MF in IF, can potentially lead to improved absorption of fatty acids
(FA) and calcium and reduced formation of FA soaps which are associated with constipation in healthy
term infants.
The concept of Wang's similarity index1 (SI) was applied to compare the fat composition of IF with a
human MF reference composition in relation to FA soap formation in healthy term infants. The human
MF reference composition was calculated from 8 references. The SI is an objective tool that allows for
a simplified comparison of complex fat compositions used in IF with human MF reference values. A
single SI value takes into account deviations on each individual FA resulting in subtractions from 100%
similarity to the human MF reference. The concept was applied to i) the total FA composition, ii) the
distribution of the FA over the sn-2 and iii) sn-1,3-positions of the glycerol backbone of TAG. We
hypothesized that the amount of individual FA soaps formed was positively correlated with the sn-1,3
LCSFA concentration of the IF and therefore with the SI subtraction per sn-1,3 LCSFA.
Methods: Two double-blind randomized placebo-controlled cross-over trials (2x2-weeks design with
two-week wash-out period) were conducted in parallel to compare a high cow's MF-based IF (low sn1,3 LCSFA) and a medium cow's MF-based IF (medium sn-1,3 LCSFA) with a reference IF with only a
vegetable fat blend (high sn-1,3 LCSFA). FA profiles including distribution over sn-2 and sn-1,3
positions of the formulas, stool FA soaps per FA and stool calcium excretion were determined.
Subsequently, the deviation of the FA profile (total, sn-2, sn-1,3 FA) compared to an average human
MF profile was calculated per FA and resulted in the SI value.
Results: The concentration of individual FA soaps was lower in stool samples of infants after
consumption of cow's MF-based IF (both medium and low sn-1,3 LCSFA groups). Furthermore, the
concentration of individual FA soaps showed stronger correlation with the sn-1,3 FA composition
(r2=0.951) compared to the sn-2 FA composition (r2=0.050) and total FA composition (r2=0.836) of the
formulas. The SI subtraction per FA showed stronger correlation with the concentrations individual of
FA soaps for sn-1,3 (r2=0.927) than for sn-2 LCSFA (r2=0.894) or total FA (r2=0.159). This confirms
that FA at the sn-1,3 positions are more important for soap formation in infants and that SI subtraction
is a good indicator for this. The subtraction is largely determined by the palmitate concentration.
Conclusion: Deviations from human MF sn-1,3 LCSFA structure expressed as SI, correlate strongly
with FA soap formation in healthy term infants. FA soap formation is linked to the sn-1,3 LCSFA
composition of IF. Since cow's MF is low in sn-1,3 LCSFA, IF with a higher cow's MF content can lead
to reduced FA soaps in stools.
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A partially hydrolysed infant formula with synbiotics shows equivalent weight gain and is well
tolerated: results of a randomised clinical trial in healthy, term Chinese infants
Ying Wang1, Zailing Li2, Jieling Wu3, Lili Zhang4, Min Liu5, Meizhen Tan6, Akke Botma7, Mengjin Liu8,
Kelly Mulder7, Marieke Abrahamse-Berkeveld7, Wei Cai1
1Xinhua

Hospital, School of Medicine, Shanghai Jiao Tong University, Division of Pediatric
Gastroenterology and Nutrition, Shanghai, China
2Peking University Third Hospital, Department of Pediatrics, Peking, China
3Guangdong Province Women and Children Hospital, Dept. Children Health Care, Guangzhou, China
4Wuxi Children's Hospital, Dept. Children Health Care, Wuxi, China
5Shanghai Public Health Clinical Center, Obstetrics Department, Shanghai, China
6Guangzhou Women and Children's Medical Centre, Obstetrics Department, Guangzhou, China
7Danone Nutricia Research, Specialized Nutrition, Utrecht, Netherlands
8Danone Open Science Research Centre, Early Life Nutrition, Shanghai, China
Objectives and Study: Exclusive human milk feeding is preferred for term infants. When not possible,
infants should receive specialized formulas to meet their nutritional needs with functional properties,
as close as possible, to those of human milk. It is recommended that infants with an increased risk of
allergies who are not (exclusively) breastfed are provided a 100% partially hydrolysed protein formula
(pHF) to prevent allergic sensitization. This is the first study to evaluate a pHF with a synbiotic mixture
of short-chain galacto-oligosaccharides and long-chain fructo-oligosaccharides (scGOS/lcFOS) and B.
Breve M-16V (pHF-synbiotics) in healthy term infants in China, compared to standard intact protein
infant formula with scGOS/lcFOS (IF-prebiotics).
Methods: A randomized, double-blind, controlled, study (NCT03520764) was conducted in 6 hospitals
located in Beijing, Shanghai, Guangdong, and Jiangsu provinces. Healthy term Chinese infants fully
formula-fed at inclusion, were randomized ≤44 days of age to receive either pHF-synbiotics or IFprebiotics until 17 weeks (wks) of age. Study visits were scheduled at 4, 8, 13 and 17 wks of age.
Infants were followed up until 12 months of age. Randomization was stratified by sex. Safety was
evaluated by mixed effects model-based equivalence analysis of weight gain per day from baseline
until 17 wks of age using predefined equivalence margins of 3 g/d (if SD < 6 or 0.5SD g/d if SD ≥6;
primary outcome). Additionally, number and type of (serious) adverse events [(S)AEs] were recorded
and gastro-intestinal (GI) tolerance parameters (i.e. stool characteristics, regurgitation and vomiting)
were assessed by parents using a standardized 7-day diary preceding each visit. Fully breastfed (BF)
infants served as a reference group.
Results: Between April 2018 and November 2019, 285 infants were enrolled, of which 224 infants
were randomised to the pHF-synbiotics (n=112) or IF-prebiotics (n=112) groups; 60 infants were
enrolled in the BF group and 1 subject dropped out before randomization. Equivalent weight gain per
day was demonstrated between formula groups, i.e. the difference in estimated means for pHFsynbiotics vs. IF-prebiotics lay well within the pre-defined equivalence margins, in the per-protocol(PP)
population (-0.36 g/day [90%CI: -1.90 to 1.18 g/day]) as well as the all-subjects-randomized
population. Observed mean (±SD) weight gain per day was 31.5 (±6.9) g/day and 32.3 (±6.2) g/day, in
pHF-synbiotics and IF-prebiotics groups (PP-population), respectively. Overall, number, severity,
relatedness or type of (S)AEs and GI tolerance outcomes, were not statistically significant nor different
in a clinically relevant way between the 2 formula groups. There was a small difference in stool
frequency between formula groups at 8 and 17 wks (median 8 wks: Test: 1.3, Control: 1.1; 17 wks
Test: 1.0, Control: 0.9; p=0.049).
Conclusion: This study showed an equivalent daily weight gain in healthy, term Chinese infants fed a
pHF with synbiotics compared with those fed standard infant formula with prebiotics up to 17 wks of
age. Based on the absence of clinically relevant differences in adverse event and tolerance outcomes,
with values within normal ranges for this population, both formulas are suitable for use and welltolerated in Chinese infants.
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The study was sponsored by Danone Nutricia Research, which provided the infant formulas and
financial support to the participating centers in order to conduct the study.
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Growth comparison of infants feed with breast milk, goat or cow milk infant formula
Junbo Wang1, Xinran Liu1, Huijuan Ma1, Xueqian Yin1, Xiaoxuan Zhang1, Jing Wen1, Ning Yin1, Yiqing
Zhao2, Kui Xie2
1Peking
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Objectives and Study: The aim of this clinical trial was to compare the growth and development,
sleeping pattern and allergy outcomes of infants fed with human breast milk (BF), goat milk infant
formula with goat whey protein (GIF), goat milk with cow whey protein (MIF) or cow milk infant formula
(CIF).
Methods: A clinical trial included 346 term infants with an age of 30-60 days (179 infants) and 30-90
days (272 infants) were recruited from three hospitals in China. Those infants were randomized
assigned to feed with either GIF (104 infants), MIF (82 infants) or CIF (92 infants) from trial
commencement until 6 months of intervention. A group of 68 breastfeeding infants were included for
comparison. Infant weight and length were measured at 0 (baseline), 3 and 6 months of intervention.
All anthropometric data were converted to z-scores using WHO Child Growth Standards. Sleeping
patterns including sleep duration and night waking frequency were also measured according to
national standard methods WST 579-2017 [1]. Infant milk allergy was assessed according to the
Cow's milk-related Symptom Scores (CoMiSS) with 7 levels of score of 0-6 [2].
Results:
1. Growth of infants fed with GIF, MIF or CIF were similar with BF group.
The characteristics of the participants did not have statistical difference between each groups (data
not shown). There were no differences between the control and intervention groups over the 6-month
study period in z-scores of weight-for-length (WHZ), weight-for-age (WAZ) and height-for-age (HAZ)
(Table 1), indicating the overall growth and development of infants fed with GIF, MIF and CIF did not
differ from those of infants received breastfeeding.
2. Sleep pattern of infants fed with formula did not differ with BF group.
As the result demonstrated to table 2, sleep duration and night waking frequency of intervention group
was significantly higher than BF group on base line (p< 0.05), while no statistical difference between
each other at 3 and 6 months (p>0.05). Infant waking frequency was higher in CIF group when
compare to GIF group of 3 months (p< 0.05). The results of this study illustrated that breastfeeding to
generate the optimal sleep pattern of infancy. Infants fed with formula present similar sleep pattern of
breastfeeding infants.
3. Breastfeeding decrease the allergy incidence of infancy.
Compared with BF group, the incidents of milk allergy were higher in formula-fed group, though the
proportion of infants with allergic symptoms declined in formula-fed group throughout a 6-month
feeding period (Table 3) and no statistical difference of allergy evaluation score between formula-fed
group and breastfeeding group. The occurrence of milk allergy did not differ with all the intervention
groups. This study concluded that breastfeeding lessens the incidence of milk allergy.
Conclusion: This study, by assessing the nutritional suitability of goat milk infant formula among
Chinese infants, showed that the growth and development outcomes of infants fed with goat milk
infant formula was similar to breastfeeding infants, indicating a comparable nutritional adequacy of
goat milk infant formula towards infant feeding.
Disclosure of Interest: The study was funded by Ausnutria Hyproca Nutrition Co. Ltd, Craig Kui Xie
and Yiqing Zhao are employees of Ausnutria/Hyproca.
Contact e-mail address: kui.xie@hyproca.com
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Analysis of fiber, water and intestinal habit consumption in neurologically impaired children
Ana Paula Martins Castanha1, Aline Saraiva Segatelli Scioli1, Patricia Fernanda de Souza Lopes1,
Mara Silvia Foratto Marconato1, Paula Cristina Cola2, Francisco Agostinho2, Camila Maria Arruda1
1Marilia
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Objectives and study: The purpose of this study was to analyse the relationship between fiber and,
water intake and bowel habits of neurologically impaired children treated at a Gastropediatric Clinic.
Methods: This is a primary, analytical, observational and cross-sectional research. The study included
39 children and adolescents with neurological impaired, 2 to 19 years of age, with an average age of
8.46 ± 4.23 years, 56% were female, 17 with gastrostomy and 22 oral feed, the Gross Motor Function
Classification System (GMFCS) were classified IV and V level. In order to determine the oral fiber
intake, the daily consumption was obtained through the Dietbox program and the enteral therapy was
measuared across its fibers composition.Water intake was obtained from the volume of enteral
nutrition and daily water supply. Data were collected with a questionnaire. The responsavel of patient
were aware of the research and they signed an informed consent before answering. The questionnaire
was accomplished by the researchers and consisted of patient identification (age and gender), dietary
assessment (24-hour recall of enteral and oral aliment), daily water intake (according to Holliday &
Segarˈs recommendation), data on bowel habit such as the frequency of bowel movements according
to the Rome IV criteria and stool consistency according to the Bristol fecal scale. This research was
approved by the Animal Research Ethics Committee of the University of Marília. The correlation
analysis between variables was performed using t and Mann-Whitney independence statistical test
and Chi-square test. The probability of significance considered was 5%(p < 0.05).
Results: Regarding the relationship between water intake and intestinal constipation there was a
significant difference when the independence t test was applied (p = 0.0133). Among children with
intestinal constipation, there was 71% of this sample had inadequate fiber intake and they had a
adequate water intake, with significant differences by Chi-square test (p = 0.0003).
Conclusion: In this study population it was found that the major cause of IC is inadequate
consumption of dietary fiber and not low water intake.
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Assessment of nutritional recovery in pediatric patients with percutaneous endoscopic
gastrostomy tube placement
Ana Gabriela Ayala Germán1, Karen Rubí Ignorosa Arellano1, Flora Zarate Mondragón1, Alejandro
Loredo Mayer1, José Francisco Cadena Leon1, Ericka Montijo Barrios1, Erick Manuel Toro Monjaráz1,
Roberto Cervantes Bustamante1, Jaime Alfonso Ramírez Mayans1
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Objectives and Study: Malnutrition is an independent risk factor for increased morbidity and mortality
in patients with acute and chronic disease. Specialized nutritional support is essential to improve
prognosis, especially in hospitalized patients. Enteral nutrition (EN) is a nutritional support technique
that may be useful in this population. Gastrostomy as an option for EN administration is indicated
when EN is required for more than 4 weeks. Among the placement techniques, percutaneous
endoscopic gastrostomy (PEG) stands out for being safe, simple, fast and minimally invasive.
The aim of this study is to characterize the clinical nutritional conditions before and after PEG in order
to evaluate its nutritional benefits.
Methods: Retrospective and analytical study carried out between 2017 and 2019 at the Instituto
Nacional de Pediatría, México. All patients with PEG who had at least two nutritional evaluations after
placement were included. At each nutritional assessment, a weight-for-length zeta score (W/L) was
obtained in children under 2 years old and body mass index (BMI) in those over 2 years old.
Results: Forty-two patients with a median age of 29 months were included, 57% were male (n = 20).
The most common indication for PEG was impaired swallowing mechanics (78.5%). Within the
statistical analysis, the difference in the zeta score was evaluated, either W/L or BMI according to age,
obtaining an average gain of 1.31 standard deviations in an average of 5 months. In order to evaluate
the significance, the Wilcoxon test was performed, finding a significant difference with a p-value of
0.006. We also compare the findings depending on the nutritional status which are shown in Table
No.1.
Conclusion: PEG is a good strategy to improve nutritional status in pediatric patients. This technique
has the advantage of presenting fewer complications, greater survival, comfort for the patient and his
family, as well as lower cost. Therefore, it should be considered as a long-term enteral nutrition
technique in malnourished patients, especially in those with impaired swallowing mechanics.

Nutritional status

Before PEG

After PEG

Mild malnutrition

6

6

Moderate malnutrition

7

5

Severe malnutrition

16

8

Stunting

5

11

Eutrophic

8

12

Total

42

42

[Nutritional status before and after PEG]
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Factors associated with the “small eater” or “large eater” profiles: ancillary study of the cohort
PEDIANUT
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Objectives and Study: The DSM-5 classification for feeding and eating disorders (FED) is not very
suitable for children, in particular because the degree of severity of the disorders varies widely among
children. Another way to describe problematic eating behaviour is to distinguish clinical profiles of
"small eater" or "big eater". The aim of this complementary study carried out on the Pedianut database
(Prevalence of eating disorders in children and adolescents with eating disorders) was to investigate
whether socio-demographic and/or medical factors were associated with these profiles.
Methods: From the Pedianut cohort (401 children aged 0-18 years who were the subject of a
systematic search for FED), we studied the children´s socio-demographic data and personal/family
history according to 4 age groups (0-1 year, 1-6 years, 6-12 years, 12-18 years). The information
collected on eating behaviour made it possible to define "small eater" or "big eater" profiles using
predefined grids. Qualitative and quantitative variables were compared using the Chi2 test.
Results: There was 19.9% of "small eaters" profile (predominant among children aged 1 to 6 years
old, p< 0.0001), and 24.9% of "big eaters" profile (predominant among adolescents, p< 0.0001). The
"small eaters" profiles were associated with a history of non-breastfeeding, chronic illness,
psychological history, presence of sensory disorders (p< 0.05). In the 1-6 years age group they were
associated with language delays, and in the 12-18 years age group with a family history of FED (p<
0.05). “Big eaters” profiles were associated with having separated parents, being the oldest sibling,
and being male (p< 0.05).
Conclusion: This semiological analysis of FED based on food consumption profiles offers a pragmatic
alternative to the limitations of the DSM-5 classification in children. The analysis of the factors
associated with the small and large eater profiles opens up avenues for research into risk factors for
eating behaviour. These preliminary results need to be confirmed by prospective studies conducted on
larger cohorts.
Disclosure of Interest: Pr Déchelotte is shareholder and consultant of TargEDys, honorary lecturer
for NHS and Fresenius-Kabi.
Contact e-mail address: valerie.bertrand@ch-havre.fr
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Need of antireflux procedure associated to gastrostomy tube insertion in children with
neurologic impairment. A five-year review of a third-level hospital in Spain
Vanessa Cabello1, Susana Redecillas1, Andres Cuevas1, Laura García2, Ana Laín2, Carles Giné2,
Oscar Segarra1
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Objectives and Study: Children with neurological disabilities are the main group of patients in whom
a gastrostomy tube insertion (GTT) is needed due to dysphagia. In addition, this kind of patients are
more likely to have gastroesophageal reflux disease (GERD). Current guidelines do not recommend to
add an antireflux procedure (ARP) systematically. our objective was to review our patients
characteristics, whether they underwent or not an ARP and the rate and characteristics of those who
required an ARP in a second time.
Methods: Retrospective review study in a five-year span (Nov 2014 - Nov 2019, both included) of
children with neurologic impairment who underwent a first GTT insertion in our center. Neurological
impairment was classified by abnormalities in the central nervous system (CNS), divided in
progressive and non progressive; or peripheral nervous system (PNS) disease, divided in myopathy
and neuropathy. They were also classified according to impairment severity: in CNS abnormalities the
Gross Motor Function Classification System (GMFCS) was used, in PNS diseases ability to sit
autonomously was assessed. Epidemiological data, GERD symptoms, tests and treatments, ARP
association and clinical follow-up were reviewed.
Results: 87 new GTT were inserted in our center, 84% in patients with neurologic impairment (73
patients). Median age at insertion was 30 months old [range 74 days to 17 years]. CNS abnormalities
caused the neurologic impairment in 89% of the patients, being GMFCS grade IV or superior 65% of
them. GERD symptoms were found in 63.1%: 15 patients only gastrointestinal, 12 respiratory and 19
both. Vomiting was the most frequently reported.
GERD before GTT insertion was assessed by contrast enhanced upper digestives images in all of the
patients and 61.6% (45/73) added a pHmetry (due to symptoms or images suggesting GERD). Only
26% (19/73) of the patients underwent a concomitant ARP with GTT insertion, most of them
presenting with mild to severe GERD in pHmetry and the others due to a high risk of bronchoaspiration in the clinical evaluation. 5 patients (9,2%) needed and ARP in a second time procedure. All
of them have CNS abnormalities with GMFCS IV or V. None of them showed neither symptoms nor
suggestive tests before GTT insertion, presenting after the procedure persistent vomiting and
respiratory issues. Fundoplication was made in a median time of 236.6 days after GTT insertion [range
36 to 786 days]. Symptoms disappeared in each of the patients.
Conclusion: We consider fundoplication should not be performed systematically in neurologic
impaired children undergoing a GTT insertion.
Due to the risk of this patients, we think it is necessary to carry out a study of the presence of GERD
prior to the procedure, and to individualize the surgical decision of doing a concomitant ARPD
according to the results of the study and the clinic of each patient.
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Gastrojejunal tube feeding: Is it an appropriate alternative?
Susana Redecillas1, Vanessa Cabello1, Laura Riera1, Raquel Nuñez1, Mercedes Perez2, Laura
García3, Oscar Segarra1
1Vall

D´hebron University Hospital, Paediatric Gastroenterology, Hepatology and Nutrition Unit.
Paediatric Department, Barcelona, Spain
2Vall D´hebron University Hospital, Department of Radiology., Barcelona, Spain
3Vall D´hebron University Hospital, Paediatric Gastroenterology Surgery Unit. Paediatric Surgery
Department, Barcelona, Spain
Objectives and Study: The gastrojejunal tube (GJ) is an alternative for the administration of enteral
nutrition in patients with feeding difficulties in whom performing gastric fundoplication is not
appropriate or in those in whom symptoms of gastroesophageal reflux (GER) persist despite an antireflux procedure. The increasing number of patients with complex chronic pathology at pediatric age
has increased the indications for this device. Our goal is to report our experiences in the use of GJ
tubes in our center.
Methods: Descriptive study in which all patients who underwent placement of a GJ tube for enteral
nutrition during the last 5 years were included (January 2013 - December 2019). Epidemiological data
of the patient, main diagnosis, device indication, placement technique, duration and associated
complications were collected. Device dysfunctions (breakage, obstruction, displacement or accidental
exit) that implied replacement of the tube, or adverse events that caused changes in the enteral
nutrition pattern were defined as complications.
Results: During the study period, a total of 15 patients (11 men, 4 women) underwent GJ tube
placement at an average age of 3.4 years (range 4 months-12 years). A total of 7 subjects were
neurologically impaired (3 cerebral palsy; 2 muscular spinal atrophy type 1; 1 congenital myopathy,
and 1 myelomeningocele with syringomyelia and Chiari type 2), followed by a miscellaneous selection
that included the following diagnoses: 2 nephrotic syndrome; 2 complex congenital heart disease;
Rothmund-Thompson syndrome; esophageal atresia; Turner syndrome with renal failure, and 22q11
syndrome.
The main indication for the placement of the device was gastroesophageal reflux and the risk of
bronchoaspiration in patients with high surgical risk for gastric fundoplication (11 subjects, 73%). In 4
patients the indication was gastroparesis, one of whom had undergone prior laparoscopic
fundoplication. In 11 patients with prior gastrostomy, the placement was done under radiological
control.In 3 patients direct radiological percutaneous placement was done. Finally, a surgical
procedure was done in 1 patient previously carrying a transpyloric tube. The median time during which
patients have been fed by GJ tube has been 12.5 months (range 1.5 months-2.6 years). Some 26
mechanical complications were identified in 10 patients. In total, 30 GJ replacements were done (4
elective). All subjects underwent an average of 2 tube replacement per year, including those under 2
years (including elective replacements). The most frequent complication was the rupture of the balloon
or the tube followed by accidental exit. Two patients had an episode of gastroparesis which caused
changes in enteral nutrition patterns. No complications required laparotomy. Currently, 12 patients
survive, of which 8 continue to use the device. Three patients have died from complications related to
their underlying disease.
Conclusion: In our experience, GJ tubes are safe devices for enteral nutrition in patients with
contraindication or failure of anti-reflux surgery or with gastroparesis. Although serious complications
were not identified in our series, the risk/benefit must be individualized and the indication periodically
reassessed in each case.

Contact e-mail address: sredecil@vhebron.net

Volume 72, Supplement 1, May 2021

1186

NUTRITION - Malnutrition and feeding disorders
N-eP-032
Status of bone mineralization and vitamin D levels in the newborn
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Introduction: The vitamin D (25 (OH)) status of the newborn ( NB) and in early childhood depends on
the mother´s vitamin D status during pregnancy. Its role is essential for the health of pregnant women
and their children, as well as for their normal growth and bone mineralization. The objective of our
study was to analyze the levels of 25 (OH) D in the umbilical cord blood of the newborn and its
relationship with the levels of vitamin D in the mother, gestational age, calcium-phosphorus
metabolism, PTH and the state of Amplitude-mediated ultrasound-measured bone mineralization (AdSOS).
Material and method: 99 term newborns and 57 preterm infants were selected from October to June.
Data collected in the ns: gestational age, weight, length, head circumference and in mothers: type of
delivery, family and personal history, toxic habits, taking drugs or vitamin supplements. NB inclusion
criteria were adequate weight for gestational age and birth without malformations or signs of infection,
and their mothers age 21-40 years and without a history of osteoporosis, metabolic disease or
ingestion of toxins.
Results: In the term newborn group: the mean value of 25 (OH) D was 31.6 ± 14 ng / ml and in their
mothers it was 19.2 ± 9.0 ng / ml. 13 pregnant women had a vitamin D deficiency (< 10 ng / ml),
although only 2 NBs had levels below 10 ng / ml. Measurement of Ad-SOS 1782 ± 145 m / sg. In the
preterm NB group: the mean value of 25 (OH) D was 25.3 ± 10.2 ng / ml in NBs and 17.5 ± 7.9 ng / ml
in their mothers. Ad-SOS value was 1722 ± 24.5 m / sg. Comparing both groups at term / preterm:
there is a positive correlation between the 25 (OH) D values of newborns with weight, length and
especially with gestational age. The calcium and phosphorus values in the two groups of NBs were
significantly higher compared to their mothers. The PTH value in the mothers was higher than in their
NBs. When comparing the Ad-SOS we observed higher values in term newborns compared to preterm
with a significant difference. There is a positive correlation of the Ad-SOS value with gestational age,
weight and length.
Conclusions: The correlation between the levels of 25 (OH) D in maternal and umbilical cord blood is
well demonstrated, with the levels in cord blood being 80% of the maternal levels. The findings of our
study when finding higher values in the NBs do not agree with most of the published works. 13 of the
mothers in the term NB group have vitamin D deficiency and even so, their NBs did not present
abnormal serum calcium and PTH levels. We assume that there is some factor that acts in the
production of vitamin D, in addition to passive transfer, considering placental production. Furthermore,
in these children we did not find less weight or length and a normal Ad-SOS value. On the other hand,
more attention should be paid to the levels of 25 (OH) D in maternal blood, with a view to
supplementing mothers with lower levels. Well, although we have not found biochemical alterations in
bone mineralization or Ad-SOS in the NBs studied, we do not know what will happen to these NBs
evolutionarily as it is a transversal study. This would be especially more important in preterm NBs in
which they do present significantly lower levels than the term group

Contact e-mail address: karmenkuka@hotmail.com

Volume 72, Supplement 1, May 2021

1187

NUTRITION - Malnutrition and feeding disorders
N-eP-033
Management of gastrointestinal and nutritional problems in children with neurological
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Objectives and Study: The main aim of this study was to determine the impact on clinical practice of
the first European Society of Gastroenterology, Hepatology, and Nutrition (ESPGHAN) position paper
on the diagnosis and management of nutritional and gastrointestinal problems in children with
neurological impairment (NI).
Methods: In this pilot-study, a web-based questionnaire was distributed between November, 2019
and June, 2020, amongst ESPGHAN members using the ESPGHAN newsletter. General information
on respondents and their clinical practice was collected, including age, country, speciality, and
awareness of the position paper. Fifteen questions covered the most relevant aspects on nutritional
management and gastrointestinal issues of children with NI, such as diagnosis of oropharyngeal
dysfunction, definition of malnutrition, management of gastroesophageal reflux disease (GERD) and
indication for gastrostomy as well as for surgical intervention. A descriptive analysis of responses was
performed.
Results: A total of 150 health professionals from 23 countries responded to the survey. One hundred
and thirty-five participants were from Europe and Israel, 8 from Asia, and 7 from elsewhere (Africa,
Oceania). Age distribution of participants was as follows: < 40 years (n=54), 41-50 years (n=42) and
>50 years (n=54). The majority (n=90) of the respondents were general paediatricians, followed by
paediatric gastroenterologists (n=30), paediatric neurologists (n=19), dietitians (n=9), adult
gastroenterologist (n=1), and general practitioner (n=1). Ninety-six participants worked at a university
hospital, 40 at a general hospital, 10 were in private practice and 4 worked at a special institution for
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children and adolescents with NI. Most participants (75%) reported to be aware of the ESPGHAN
position paper. A considerable variation in clinical practice concerning many aspects of nutritional and
gastrointestinal management of children with NI was observed. The recommended method for
diagnosing oropharyngeal dysfunction was considered to be the direct observation of meals (n=103).
Anthropometric measurements such as weight and height were the most commonly used tools for
assessing nutritional status (n=111). Half of respondents reported that nutritional status should be
assessed at least every 6 months and micronutrients annually; according to 44 both at least annually;
according to 27 nutritional status at least every 3 months and micronutrients every 6 months; and
according to three respondents both at least every 3 months. The best treatment for GERD was
considered to be proton pump inhibitor therapy by most (n=116) participants. Nearly all respondents
(n=114) agreed that gastrostomy is the recommended enteral access for long-term enteral feeding.
Post-pyloric (jejunal) feeding was considered to be indicated especially in cases of refractory vomiting,
retching, bloating (n=105) and aspiration (n=104) due to GERD. Fundoplication was indicated at the
time of gastrostomy placement especially in case of uncontrolled GERD (n=104).
Conclusion: This survey showed a considerable variation in clinical practice concerning many
aspects of nutritional and gastrointestinal management of children with NI. Identifying knowledge gaps
paves the way for developing updated recommendations and improving patient care.
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Objectives and Study: Severe acute malnutrition (SAM) remains a public health concern in
developing countries. Children with SAM are nine times more likely to die than well-nourished children.
The Nigerian Demographic and Health Survey (NDHS) of 2018 showed that 37% of children under five
years of age are stunted and 7% are wasted. Predictors of management outcome of children with
SAM have been sparsely researched in the socio-culturally diverse Niger-Delta region of Nigeria. This
study aimed at assessing the treatment outcome and predictors associated with mortality in children
with SAM in a tertiary health facility in Calabar ,Nigeria.
Methods: This prospective study was conducted between September 2017 and November 2019 in
the Paediatric Medical ward of the University of Calabar Teaching Hospital. Consenting mothers of
children admitted for SAM were sequentially recruited into the study and were followed up to
determine the treatment outcome. SAM was defined as mid-upper arm circumference < 11.5 cm or
weight for length/height < -3 z- scores according to the WHO's growth standard with or without
presence of nutritional oedema. Quantitative data were obtained using a structured intervieweradministered questionnaire. Bivariate analysis was used to test for association and binary regression
analysis was used to determine independent predictors of management outcome with statistical
significance set at p-value < 0.05.
Results: One hundred children comprising 46 (46%) males and 54 (54%) females were studied. The
mean age of children was 14.28 ± 14.04 months of which 65% were between 1.5 and 12 months.
Mean maternal and paternal ages were 28.09 ± 6.39 and 35.60 ± 8.6 years, respectively. Low social
class comprised 88.0% and 12% from the middle class. Oedematous SAM characterised 18.5% of
subjects while 81.5% were of non-oedematous type. Never breastfed rate was 16%,14% were
exclusively breastfed for six months, 38% were not exclusively breastfed for six months and 25%
practiced mixed feeding. Home-made complementary feed was given to 36% and 5% receive
commercially prepared complementary feed. Co-morbidities included tuberculosis (13.0%), HIV
(12.0%), and HIV/TB co-infection (3.0%).Clinical presentation included fever (21.6%), anaemia
(19.8%), diarrhoea (19.0%), skin changes (8.8%) and shock (1.5%).The mean duration of stay on
admission was 11.48 ± 6.87 days with a range of 1 to 35 days. Treatment outcome was that 92.3%
recovered and were discharged for follow-up, 7.7% died. Presence of shock and anaemia were
significantly associated with management outcome (p = 0.002 and 0.014 respectively).Following
logistic regression, age group, sex, social class of parents, breastfeeding history, type of SAM and
presence of comorbidities were not significantly associated with management outcome. The odds of
presenting with shock was 9.2 times higher among those that died compared to those who
survived.(95% CI: 1.054,80.286).
Conclusion: The mortality rate of 7.7%, was below the WHO estimated case fatality rate of 10%20%.Presence of shock has been demonstrated as a poor prognostic factor. There is the need for
improved early community level interventions thereby preventing late facility presentations with
medical complications.
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Objectives and Study: To determine and compare the prevalence, pattern and some risk factors for
Severe Acute Malnutrition (SAM) in infants less than 6months of age across two regional tertiary
centres in Nigeria
Methods: This was a cross sectional study of infants aged between six weeks and less than 6months
attended to at the paediatric outpatient and immunization clinics of the Jos University Teaching
Hospital, Jos North-Central Nigeria and Federal Medical Centre Birnin Kudu, North-Western Nigeria.
Infant-mother dyads were recruited upon receipt of informed consent from the mothers. An
interviewed-administered questionnaire was used to obtain maternal and infant biodata, infant feeding
practice, and anthropometry.
Data collected was analysed using Stata 14 SE.
Results: A total of 379 infant-mother dyads were recruited. Mothers from Jos were significantly older
(29.2±5.4years) than those in Birnin Kudu (26.3 ± 5.8years), p< 0.0001 while children from Birnin
Kudu centre were older (3.4±1.3months) than those from the Jos centre (3.0±1.3months). More than
half of the children at both centres were males.
Mean number of children per mother, Birnin Kudu mean of 3.5 children and Jos mean of 2.5 children
(p< 0.0001).
Significantly more infants in Jos (46.7%) were fed within 1hour of birth than infants in Birnin-Kudu
(3.5%). About 20% of infants received pre-lacteal feeds which were mainly infant formula and
traditional/religious drinks.
All mean anthropometric indices were significantly lower in B/Kudu than Jos except for weight for
length Z score (WFL).
The prevalence of SAM using WFL was significantly higher in Birnin-kudu than in Jos (21.9% vs 2.6%,
p< 0.001). Similarly using Mid-upper arm circumference (MUAC), SAM prevalence was significantly
higher in Birnin-kudu (39.0%) than in Jos (2.6%).
Infants below 3months had higher prevalence of SAM (23.0% vs 9.5% by MUAC and 10.5% vs 9.5%
by WFL) than those above 3months.
History of current illness (23.0% vs 4.7%, p < 0.0001) and been fed after one hour of birth was
associated with higher prevalence of SAM.
Conclusion: The significantly higher prevalence of SAM in Birnin Kudu is alarming. Practices and risk
influencing SAM burden include history of current illness and late initiation of breastfeeding.
Overall SAM prevalence in less than 6months old infants is of concern and more studies are required
to define SAM diagnostic parameters and identify risk factors including unidentified clinical conditions
leading to SAM in this age group and Birnin Kudu community in particular.
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Objectives and Study: Superior mesenteric artery (SMA) syndrome is a rare complication of
malnutrition and weight loss as the result of medical conditions including anorexia nervosa (AN), and it
may present with nonspecific gastrointestinal symptoms including nausea, dyspepsia, and
postprandial epigastric pain that can interrupt oral intake accordingly. However, to date, there are no
studies on SMA syndrome in pediatric patients with AN. Therefore, this study aimed to evaluate the
occurrence of SMA syndrome in children and adolescents based on clinical and radiological findings
and to highlight symptoms of SMA syndrome in patients with AN in order to avoid potential serious
complications and to effectively avert impediments to the critically important process of rehabilitation of
weight restoration.
Methods: Between Sep 2003 through July 2020, a total 29 children and adolescents with AN who
underwent diagnostic radiologic investigation for SMA syndrome (2 boys and 27 girls, median age
13.9 yrs, range 6.7~16.6 yrs) were recruited. Clinical data and radiological findings were reviewed and
analyzed retrospectively in all study subjects. SMA syndrome was diagnosed according to the results
of upper GI series and/or upper endoscopy, abdominal CT and abdominal sonography.
Results: Of 29 pediatric patients with AN, 18 (37.5%) patients were diagnosed with SMA syndrome.
When comparing clinical features between the SMA/AN (n = 18) and no-SMA/AN groups (n = 30),
there were no significant differences in age, sex, weight loss (kg), weight for age z score, weight for
height z score, and BMI z score at admission. As for accompanied gastrointestinal symptoms, nausea
and vomiting were significantly more frequent in the SMA/AN group than in the no-SMA/AN group (p =
0.003 & p = 0.032, respectively). Hospital stay was median 20 days (range 4~128 days) in the
SMA/AN group and median 8 days (range 5~36 days) in the non-SMA/AN group, however, there was
no statistical difference between the two groups (p = 0.063).
Conclusion: Based on the results of our study, SMA syndrome secondarily caused by reduced oral
intake and excessive weight loss is not an uncommon GI problem in children and adolescent with AN.
Since the diagnosis of SMA syndrome is made by radiological studies and its treatment requires
nutritional support for weight restoration during hospitalization, accurate diagnosis based on proper
investigation may be beneficial for appropriate management and better clinical outcome of AN in
pediatric patients.
Key words: Superior mesenteric artery syndrome, anorexia nervosa, upper GI series, child,
adolescent
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Objectives and Study: Health-related quality of life (HRQOL) of children with avoidant restrictive food
intake disorder (ARFID) is impaired. The aim of the study is to measure HRQOL and distress of
parents of children with ARFID.
Methods: Cross-sectional cohort study. Parents of children with ARFID completed questionnaires on
the online KLIK portal; the TNO-AZL QOL to assess parental HRQOL and the Distress Thermometer
for Parents. Dutch reference groups of parents of healthy (HC) and chronically ill children (CIC) were
used as comparison.
Results: 85 mothers and 62 fathers of 89 children with ARFID (58% female, median age 1.9y) were
included (response rate 68%). No differences were found regarding HRQOL in 11/12 domains
between parents of children with ARFID and HC. Mothers of children with ARFID reported significantly
higher HRQOL regarding pain and fathers a significantly lower HRQOL on depressive emotions
compared to HC. No differences were found in overall and clinical distress scores between parents of
children with ARFID and HC/CIC. Significantly higher distress domain scores regarding parenting
problems in children < 2y were found in mothers of children with ARFID compared to mothers of
HC/CIC and cognitive problems compared to mothers of HC. Significantly higher distress domain
scores on parenting problems in children < 2y were found in fathers compared to fathers of HC/CIC.
Mothers and fathers reported a lack of understanding from their environment and wanted to talk to a
professional about their situation significantly more often compared to mothers and fathers of healthy
controls. Mothers of ARFID patients significantly less often experienced enough support from
environment compared to mothers of healthy controls.
Conclusion: Most HRQOL and distress scores of parents of children with ARFID were comparable to
reference groups. Lower HRQOL in the domain depressive emotions and higher distress in the
domains cognitive and parenting problems, emphasize the importance to screen for psychosocial
problems in parents of children with ARFID.
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Objectives and Study: The popularity of vegetarian diets has increased in Russia over the past
decade. According to previous studies in this field, vegetarian diets are associated with lower intake of
animal proteins and higher intake of carbohydrates, compared to omnivorous diet. However,
inadequate planning of the diet can lead to nutrition deficiency and affect physical growth in children.
Methods: We studied 80 children on different types of vegetarian diet aged 4-17 years. The
composition of their diet was analyzed using special computer program with included national nutrient
recommendations. Nutrients intake of 90-110% of age requirements was considered as normal. The
body composition was studied using bioelectrical impedance analysis.
Results: Assessment of diet revealed normal consumption of all macronutrients only in 5% of
vegetarian children. Lower than normal proteins intake was detected in 32,5% of children, higher than
normal - in 42,5%. Fats intake was lower than normal in 20% of vegetarian children, higher than
normal - in 60%. Lower than normal carbohydrates intake was detected in 50% of children, higher than
normal - in 15%. There was no significant difference between vegetarian groups in energy intake. We
found that majority of semi-vegetarian (66,6%) and lacto-ovo-vegetarian (66,6%) children consumed
proteins higher than recommended quantities. Proteins intake in vegan children was significantly lower
compared to lacto- and lacto-ovo vegetarians (p< 0,005). Higher than recommended fats intake was
observed in lacto-ovo- (66,6%), lacto-vegetarian (61,6%) and vegan (60%) children. Carbohydrates
intake was higher than normal in lacto-ovo-vegetarian children than in semi-vegetarian (p=0,012).
Using bioelectrical impedance analysis we found low percentage of active cell mass in 49% of
vegetarian children in combined with low protein intake. Phase angle was low in 49% of vegetarians.
Conclusion: The results of our study demonstrate inadequate composition of diet in most vegetarian
children. The specific finding in our vegetarian children group was the fact that adequate energy intake
was achieved due to the higher fats consumption. Therefore there is a necessity that vegetarian
children should be closely monitored by the pediatricians and nutritionists.
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Objectives and Study: Commercial formulas are more frequently used in patients who need enteral
nutrition by gastrostomy. However, the administration of blended diets has become a common
alternative because it is considered healthier or better tolerated.Our objective was to determine the
efficacy and safety of blended tube feeding (BTF) as an alternative to standard formulas (SFF) in
gastrostomy-fed children.
Methods: Observational, retrospective, single-center study including medical records of 40 patients
aged 1-18 years followed at our institution with gastrostomy tube placement over a 5-year period
(January 2014-January 2019).We recorded age, sex, underlying pathology, anthropometric items at
the time of device placement and at 12 months, type of diet administered by the gastrostomy tube,
gastrointestinal symptoms and mechanical complications. Patients with metabolic diseases and
patients lost to follow up were excluded. Statistical analysis was performed using SPSS V.20.
Results: 40 patients were eligible for the recruitment by the established inclusion criteria. 36 were
included in the analysis, because 4 of them were not using the device one year after its placement. 14
(38.9%) were male. The median age at the time of gastrostomy tube placement was 11 months (p25:
5; p75: 50). The most frequent primary underlying pathology was neurological impairment (44.4%),
followed by gastrointestinal diseases (11.1%), pulmonary conditions (8.3%) and congenital heart
disease (8.3%). 10 patients (27.8%) presented other kind of pathologies, such as polymalformative
syndromes. In 27 cases (75%) anti-reflux technique was performed at the same time of the
gastrostomy tube intervention. 18 (50%) needed previously other feeding devices (nasogastric or
transpyloric tube). Twelve months after the gastrostomy tube emplacement 18 patients (50%) received
exclusively BTF, 6 (16.7%) preferably BTF (50-100% of the gastrostomy intake), 7 (19.4%) mixed
(50% blended), 1 (2.8%) preferably SFF and 4 (11.1%) received 100% of the gastrostomy intake by
SFF. Two of these four were used as nocturnal enteral nutrition. 80% of all patients and 100% of BTF
received bolus feeding. When comparing patients in two groups, those who received exclusively BTF
versus the others, no significant differences were observed in the anthropometric parameters one year
after the placement of the gastrostomy tube (standard deviation (SD) of weight, p= 0.314; SD of
height, p= 1; and SD of BMI, p= 0.156) . 50% of the patients who had some amount of SFF feeding
presented gastrointestinal symptoms, compared to 28% of those who had exclusively BTF. Although
this difference was not statistically significant (p= 0.3), 5 patients presented gastrointestinal symptoms
with different types of SFF, which improved by increasing the percentage of BTF. Only 3 patients
presented mechanical obstruction of the gastrostomy tube during the study period.
Conclusion: In our experience, the administration of BTF by gastrostomy tube devices is a safe and
effective option for enteral feeding.
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Positive benefits of blended diet: weighing in on gastrointestinal dystonia
Rebecca Poole1, Michelle Brooks1, Jacqueline Hay2, Konstantinos Gerasimidis3, Sarah Bremner2,
Tracey Cardigan2, Hazel Duncan4, Gillian Smith5, Elaine Buchanan2, Simon Fraser6, James Andrews7,
Timothy Bradnock7, Rania Kronfli7, Gregor Walker7, Christina McGuckin1, Diana Flynn1, Andrew
Barclay1
1Royal
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3University of Glasgow, School of Medicine, Dentistry and Nursing, Glasgow, United Kingdom
4University Hospital Crosshouse, Paediatric Dietetics, Kilmarnock, United Kingdom
5University Hospital of Wishaw, Paediatric Dietetics, Wishaw, United Kingdom
6Royal Hospital for Children, Paediatric Pharmacy, Glasgow, United Kingdom
7Royal Hospital for Children, Paediatric Surgery, Glasgow, United Kingdom
2Royal

Objectives and Study: Children with severe neurodisability and tone disorders can present with
debilitating symptoms and declining growth. Gastrointestinal dystonia (GID) describes the clinical
manifestations of: pain behaviour; hypertonicity; retching; vomiting; vagal phenomena; abdominal
distension and straining attributable to the GI tract in the context of severe neurodisability. 1 Blended
diet (BD) has an emerging role in the nutritional management of patients with neurodisability, however
we are unaware of data pertaining to BD specifically in patients with GID. We therefore performed a
tertiary centre review of outcomes of patients with GID receiving BD.
Methods: Patients who commenced BD between 07/2017 and 02/2020 were identified from
prospectively gathered complex enteral nutrition (CEN) and specialist dietetic databases. BD was
initiated with specialist paediatric dietetic support within the CEN clinic or independent of CEN clinic.
Data gathered included: demographics; primary diagnosis; enteral feeding plan; fundoplication; weight
standard deviation z score at 0, 6, 12 and 18 months prior to and from commencing BD; medications
at 0 and 6, 12, 18 months; reasons if BD discontinued; parenteral nutrition (PN) requirement.
Results: 29 children met criteria for GID and commenced BD1. 18 were male. 14 had a fundoplication.
Feeding method prior to BD: gastric bolus 17; gastric continuous 8; jejunal 4. Mean age BD
commenced was 7 years. Follow up ranged 8 to 40 months. 25 patients continue BD to date. 4
discontinued BD within 1-2 months citing increased GI symptoms or device blockage.
Of the 25 who continue BD, median weight z scores declined from -1.77 at 12 months prior to BD, 1.86 at 6 months prior, -1.94 at 0 months, then rose to -1.54 at 12 months, and -1.40 at 18 months.
Mean weight z scores were maintained at -1.97 (CI -0.85 to -3.09) at 0 months, -1.97 (CI -0.27 to 3.02) at 12 months and -1.79 (CI -0.34 to -3.25) at 18 months [figure 1]. This trend was more
significant in a subset of 6 patients, z score -2.06 (CI -1.46 to -2.67) at 0 months, -1.13 (CI -0.59 to 1.67) at 12 months (p = 0.018) and -0.84 (CI -0.46 to -1.21) at 18 months (p = 0.003).
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[Figure 1]
9 of the 25 were able to discontinue one GI medication, 4 discontinued two GI medications. Tone
medications: 3 reduced; 20 unchanged; 2 increased. No patients received PN during the study period.
Conclusion: GID represents the severest end point of gastrointestinal symptoms in neurodisability,
with progressive decline often a feature. Our data show children with GID receiving BD continue to
track their weight trajectory, whilst some experience significantly improved growth. No patients
required trial on PN during the study. The authors advocate for BD's role in minimizing the need for
invasive treatments in GID whilst addressing symptoms and maintaining nutritional status 2 and growth
superiorly to formula feeds alone. Improvements in symptomatology and quality of life will be better
described by prospective survey of patients commencing BD for GID. The authors are currently
gathering this data.
1 McConnell N, et al JPGN;66(supp2):1002;2018
2 Hay J, et al (presented BSPGHAN 2020)
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A comparison of methods for anthropometry assessment in children with cerebral palsy
Разиля Rakhmaeva1, Elza Ahmadullina2, Svetlana Senek1, Aelita Kamalova1
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Objectives and Study: Children with cerebral palsy (CP) are among the patients whose nutritional
disorders are difficult to diagnose and treat. Therefore, it is important to correctly conduct
anthropometry and interpret the results.
Methods: As many as 154 children with spastic forms of CP aged 2 to 17 years (90 male) were
involved in this study. The subjects were classified according to the results of GMFCS (Grand Motor
Function Classification System) scale. WHO Anthro, WHO Anthro Plus, WHO criteria of malnutrition
and overweight and special growth charts for children with CP were used to assess weight, height,
and BMI.
Results: The mean age (Me) of children with CP was 7.8±3.8 years. 30 subj. (20%) had GMFCS-I, 32
subjects (21%) had GMFCS-II, 25 subjects had GMFCS-III (17%), 45 subj. had GMFCS-IV (30%), and
22 subj. had GMFCS-V (12%). The frequency of all nutritional disorders (undernutrition, overweight
and obesity) according to different methods - WHO criteria/special growth charts - was as follows:
GMFCS-I - 33/43%, GMFCS-II - 53/50%, GMFCS-III - 68/60%, GMFCS-IV - 71/56%, GMFCS-V 95/77%. The frequency and severity of nutritional disorders has a tendency to increase as GMFCS
level increase. The most severe nutritional disorders were revealed in children with spastic tetraplegic
and hyperkinetic form of CP.
Conclusion: Abnormal anthropometric indicators according to WHO criteria/ special growth charts
were diagnosed in 63% and 56% cases, respectively. The greatest discrepancy in the results of
anthropometry assessment was found in the group with GMFCS IV and V level. Therefore, it is
necessary to use special growth charts in these children and children with CP over 10 years of age in
addition to the WHO criteria recommended by European experts. This will avoid overestimating
nutritional disorders and the widespread use of artificial nutrition.

Contact e-mail address: aelitakamalova@gmail.com
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Vitamin D in Colombian malnourished children after oral supplementation with 25000 UI
vitamin D
Carlos Alberto Velasco-Benitez1, Claudia Jimena Ortiz-Rivera1, Juan Pablo Restrepo-Jimenez1, Lucy
Fernanda Cuellar-Giraldo2
1Universidad
2Hospital

del Valle, Pediatrics, Cali, Colombia
Universitario del Valle, Pediatrics, Cali, Colombia

Objectives and Study: Moderate and severe malnutrition continues to be and important cause for
hospitalization in third level hospitals. In these group of children an important deficit of minerals,
vitamins, micronutrients, and macronutrients such as vitamin D can be identified; an opportune and
adequate oral supplementation with can reduce morbimortality. The objective of the study was to
determine serum 25-OH cholecalciferol (25-OH-C) levels in severely and moderately malnourished
children from the Hospital Universitario del Valle “Evaristo García” in Cali, Colombia before oral
vitamin D supplementation with a 25000 UI single dose, 7 days and 14 days after.
Methods: Children between 1 month and 14 years old were included. Sociodemographic (age, sex,
race), nutritional (total caloric input, adequation percent, vitamin D daily consumption) and clinical
variables (height, weight, admission diagnosis, morbimortality) were assessed.
Results: 30 children (3.7±4.9 years; 63.3% female; 73.3% mixed race) were included, 63.3% infants,
76.6% with marasmus/kwashiorkor malnutrition. Diet was reported as hypocaloric (67.9%), low-carb
(35.7%), low-protein (53.6%), low-fat (50.0%) and low in vitamin D (96.3%); in 83.4% of the children
digestive/nutritional system was compromised. Serum 25-OH-C levels 7 days after oral
supplementation with a single dose of 25000 UI vitamin D improved (OR=3.00, 95% CI=0.92-9.84,
p=0.0384), serum levels 14 days after supplementation also showed improvement (OR=5.50, 95%
CI=1.60-19.44, p=0.0019). On day 14, serum 25-OH-C levels were higher in children aged 2-14 years
(OR=6.00, 95% CI=1.05-61.02, p=0.0195), with marasmus (OR=12.42, 95% CI=1.46-562.98,
p=0.0056) and children with digestive/nutritional compromise (OR=4.29, 95% CI=1.25-15.39,
p=0.0084). Despite improvement in height and weight during follow up, no statistically significant
difference was found (p>0.005).
Conclusion: Serum 25-OH-C levels in severely or moderately malnourished children from the
Hospital Universitario del Valle in Cali, Colombia improved after oral supplementation with a single
dose of 25000 UI vitamin D: 60.0% on day 7 and 73.3% on day 14, this improvement was higher in in
toddlers, schoolchildren and adolescents, children with marasmus malnutrition and digestive/nutritional
compromise.

Contact e-mail address: juan.restrepo.jimenez@correounivalle.edu.co

Volume 72, Supplement 1, May 2021

1199

NUTRITION - Malnutrition and feeding disorders
N-eP-043
Immunity and nutritional status: pilot study on malnourished children with cerebral palsy
Elena Scarpato1, Claudio Procaccini2, Maria Rosaria Serra1, Maria Teresa Fioretti1, Erasmo Miele1,
Giuseppe Matarese3
Federico II, Department of Translational Medical Sciences – Section of Paediatrics,
Naples, Italy
2Consiglio Nazionale delle Ricerche (IEOS-CNR), Istituto di Endocrinologia e Oncologia Sperimentale,
Naples, Italy
3University Federico II, Department of Molecular Medicine and Medical Biotechnologies, IEOS-CNR,
Naples, Italy

1University

Objectives and Study: Undernutrition affects up to 90% of children with cerebral palsy (CP), with a
negative impact on overall development, reducing the ability to resist infections. Immune system is
strongly influenced by nutritional status and metabolism. No study ever evaluated the correlation
between immune system function and nutritional status in CP children. The aims of our study were to:
a) evaluate immune function of children with CP and malnutrition; b) assess the effect of variations in
nutritional status on the immune function of children with CP.
Methods: Children with CP and malnutrition, aged between 36 months and 17 years, were included.
Nutritional status was improved adjusting the macro- and micro-nutrient intakes to recommended
levels, via oral or tube supplementation. Nutritional and immunological evaluations were performed at
baseline, and up to 12 months of follow-up. We performed a general standard immunophenotyping
from peripheral blood mononuclear cells (PBMCs). Moreover, to define and compare the effect on the
metabolic asset of PBMCs we performed dynamic metabolic analyses, evaluating the extracellular
acidification rate (ECAR). Finally, we evaluated the T-regulatory cells (Tregs) phenotype assessing the
expression of distinct patterns of differentiation/activation markers by FACS analysis, comparing their
expression at baseline and after nutritional intervention.
Results: We enrolled 6 children with CP and malnutrition (CPM; mean age 9.5±5.2 years), whose
data were compared to 7 children with CP without malnutrition (CPNM; mean age 12.2±2.2 years) and
7 healthy controls (CT; mean age 8.8 ± 2.9 years). At baseline, immune cells of CPM presented
reduced proliferation, reduced ECAR, and global reduction of Tregs, compared to CPNM and CT.After
1 year of follow-up, we detected an improvement of anthropometric and nutritional parameters that
was associated with an improvement of the immune status, both in terms of proliferation capacity and
regulation of the immune response.
Conclusion: Our preliminary data suggest a role of an improvement of nutritional status on the
immune response of children with CP an malnutrition.
Disclosure of Interest: EM received a research grant from Danone-Nutricia
Contact e-mail address: elenascarpato@hotmail.it
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Physical development and nutritional status of children with allergic entheropathy
Arina Sinyugina1, Ksenia Grigorieva1, Anna Zavyalova1
1Saint-Petersburg

State Pediatric Medical University, Pediatrics, St. Petersburg, Russian Federation

Objectives and Study: Complete and balanced nutrition is an integral component of the overall
therapeutic effect on the body, which is of paramount importance for a sick child. The elimination diet
negatively affects nutritional status.
To study the physical development (PD) and nutritional status (NS) of children with a verified diagnosis
of allergic enteropathy (ICD-10 - K90.4) in a multidisciplinary paediatric hospital.
Methods: The study included 57 children (30 boys) from 6 months to 14 years old, with an average
age of 4,9 years. Children were divided into age groups: infant age (Gr1)-2 (3,5%), early childhood
(Gr2)- 21 (36,8%), the first childhood (Gr3) - 22(38,6%), the second childhood (Gr4)- 9 (15,8%),
teenagers (Gr5)- 3 (5,3%). PD was assessed using the "WHO Anthro" and "WHO Anthro PLUS"
programs (Table 1.).
Results: Table 1. PD of children.
Age groups

(Gr1)

(Gr2)

(Gr3)

(Gr4)

(Gr5)

Normal height

1 (1,7%)

14 (24,6%)

14 (24,6%)

7 (12,3%)

2 (3,5%)

Height of low
values

1 (1,7%)

1 (1,7%)

5 (8,8%)

2 (3,5%)

1 (1,7%)

Extremely
stunting

-

6 (10,5%)

3 (5,3%)

-

-

Over average
weight

-

4 (7%)

2 (3,5%)

1 (1,7%)

-

Normal weight

1 (1,7%)

5 (8,8%)

5 (8,8%)

2 (3,5%)

1 (1,7%)

Underweight

-

4 (7%)

7 (12,3%)

4 (7%)

-

Malnourished

-

5 (8,8%)

5 (8,8%)

-

-

Severe
malnutrition

1 (1,7%)

5 (8,8%)

3 (5,3%)

2 (3,5%)

2 (3,5%)

[Table 1. PD of children.]
In Gr1 Z-score + 0,67 of BMI - 1 (1,7%), Z-score from -1,35 to -2,0 of BMI - 1 (1,7%).
In Gr 2 Z-score + 0,67 of BMI - 6 (10,5%), Z-score - 0,67 to -1,34 of BMI - 7 (12,3%), Z-score < -2,0 of
BMI - 3 (5,3%), Z-score +0,67 to +1,34 of BMI - 3 (5,3%). In Gr3 Z-score from + 0,67 - 6 (10,5%), Zscore from - 0,67 to -1,34 - 4 (7%), Z-score from -1,35 to -2,0 - 5 (8,8%), Z-score < -2,0 - 4 (7%), Zscore from +0,67 to +1,34 - 1 (1,7%), Z-score > +2,0 - 1 (1,7%). In Gr4 Z-score from - 0,67 to -1,34 - 4
(7%), Z-score from -1,35 to -2,0 - 3 (5,3%), Z-score < -2,0 - 3 (5,3%), Z-score from +0,67 to +1,34 - 1
(1,7%), Z-score > +2,0 - 1 (1,7%). In Gr5 Z-score from -1,35 to -2,0 - 1 (1,7%), Z-score < -2,0 - 2
(3,5%).
Children of the age 3 or elder (28 children) underwent impedance measurements, which confirmed the
deficit of lean mass in 89% (25) children, fat mass in 89% (25). Visceral protein: hypoalbuminemia in
12.3%, deficiency of protein metabolism was confirmed (by urea excretion carbamide) in 42.1% of
children, leukopenia was recorded in 17.5% of children and leukocytosis in 1.8%, and lymphopenia in
7% and lymphocytosis in 19.3%. Comprehensive examination revealed iron deficiency anemia: low
haemoglobin levels in 12.3% of people, serum iron in 8.8% of them. Vitamin D deficiency was
diagnosed in 22.8% of children, with a critically low level - in 7%.
Conclusions: PD delay was found in 64.9% (37) children, body weight deficiency - in 63.2% (36).
Malnutrition was in 47.4% of children, low values of the visceral protein pool in 12.3%. Impedance
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analysis confirmed the deficiency of both protein and fat metabolism in 89% of children, thus
confirming it to be a more accurate method for assessing NS. Vitamin D deficiency was diagnosed in
22.8% of children. The most allergenic proteins in children of the Russian Federation are cow´s milk
protein (CMP) in 40% of cases, gluten in 35%, chicken eggs in 25%, fish and seafood in 18%, fructose
intolerance in 12% and lactose in 2%.

Contact e-mail address: anzavjalova@mail.ru
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Assessing nutritional outcomes and improving clinical team engagement in a quaternary NICU
Kate Wilson1, Moriam Mustapha1, Amna Almulla1, Haweya Gure1, Victoria Knowles1, Jennifer Daly1,
Sheila Okorafor-Ikechukwu1, Charlotte Tscherning1, Roshan Adappa1, Sybil Barr1
1Sidra

Medicine, Neonatal Intensive Care Unit, Doha, Qatar

Objectives and Study: Optimal growth and nutrition of babies in the NICU affects short and long term
outcomes, including neurodevelopmental outcomes.
There are two methods for monitoring growth in the NICU; a) change in weight for age Z score (up to
0.8 standard deviation (SD) decline in Z score is considered physiological) and b) monitoring growth
velocity.
Objectives: 1. To evaluate nutritional outcomes in the NICU.
2. To use an alert system to optimise nutrition in cases of malnutrition.
3. Assess the clinical team's knowledge and feedback of the alert system.
Methods: A retrospective cohort analysis using 2018 data entry from our NICU into the Vermont
Oxford Network (VON) database was evaluated. Growth parameters between birth and discharge
were compared. Babies who stayed in the unit for < 14 days and those that died in the NICU were
excluded.
Using published criteria, the malnutrition status was classified as mild:-0.8 - < -1.2 SD, moderate: ≥1.2 - < -2.0 SD and severe: ≥-2.0 SD fall in weight Z score between birth and discharge, (Fenton
charts for preterm and WHO charts for term).
Growth velocity was calculated for the 2 weeks prior to discharge in those who were ≥28 days of age
at discharge, to make analysis of the 2-week growth trajectory before discharge relevant. Follow up
weight within 1-6 months of discharge was collected to assess relevance of any malnutrition
diagnosed on discharge.
In 2020 we implemented a bundle of interventions with a nutrition alert scoring system, using the same
inclusion and exclusion criteria. Dieticians alerted clinicians weekly regarding the nutrition status. In
cases of malnutrition a checklist of interventions was used.
On discharge, growth velocity was calculated for the last 2 weeks before discharge and on follow up at
1-6 months.
A questionnaire survey was undertaken of the 41 medical clinical staff who are involved in decision
making regarding nutrition and prescribing parenteral and enteral nutrition. We used the Likert scale to
assess the response.
Results: In 2018, 109 babies had length of stay >14 days and survived to discharge. During the 6
months 2020 prospective quality improvement project, there were 64 babies who met the same
inclusion criteria. Malnutrition was assessed based on the two methods (Z scores and growth velocity).
2018 (12 months)

2020 (6 months)

Significance

Malnutrition status based on birth and discharge Z scores
Total with malnutrition

63/109 (58% 95 CI 48,67)

41/64 (64% 95 CI 51,76)

NS (not significant)

Mild malnutrition

29 (46% 95 CI 33,59)

13 (32% 95 CI 18,48)

NS

Moderate malnutrition

25 (40% 95 CI 28,53)

19 (46% 95 CI 31,63)

NS

Severe malnutrition

9 (14% 95 CI 7,25)

9 (22% 95 CI 11,38)

NS

Growth velocity 2 weeks before discharge
Growth velocity (0-75th
centile)

17/41 (41% 95 CI 26,58)

15/35 (43% 95 CI 26,61)

NS

Satisfactory growth at 2-6 months
Growth chart assessment

31/41 (76% 95 CI 60,88)

25/32 (78% 95 CI 60,91)

NS

[Table 1]
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Table 1 shows that Z score criteria raises concerns regarding nutrition in more neonates (58% in 2018
and 64% in 2020) when compared to Growth velocity (41% in 2018 and 43% in 2020).
At follow up in 1-6 months, growth was satisfactory in 76% in 2018 and 78% in 2020.
68% of the medical team (81% responses to questionnaire), had not previously used screening tools
for malnutrition and 65% had not used the term malnutrition clinically. They scored a median of 9.6/10
in recognising that malnutrition affects neurodevelopment, 8.8/10 in how the alert system focused their
decision regarding nutrition and 9.4/10 for the need to report malnutrition status.
Conclusion: Monitoring Z score is useful as a screening tool for malnutrition, however, growth velocity
at discharge maybe a more helpful outcome measure. Though our intervention has not shown a
clinically significant improvement probably due to small numbers, the follow up data shows an
encouraging trend. The questionnaire survey showed a positive impact of the alert system.

Contact e-mail address: sbarr@sidra.org
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Differential microRNA profiles and enrichment of xenobiotic bovine microRNAs detected in
whole intestinal wall samples of preterm pigs after feeding with infant formula compared to
bovine colostrum
Federica Giachero1,2, Patrick Weil1, Pingping Jiang3, Stefan Wirth1,4, Andreas Jenke1, Thomas
Thymann3, Per Torp Sangild3, Jan Postberg1
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University, Clinical, Molecular Genetics and Epigenetics, Faculty of Health, Center
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2Evangelisches Krankenhaus Oberhausen, Paediatrics, Oberhausen, Germany
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Objectives and Study: The pathophysiology of necrotizing enterocolitis (NEC) is still unclear, but
there is increasing evidence suggesting that an excessive and unrestricted immature intestinal
immune response might be the primary factor leading to NEC possibly triggered by environmental
factors such as infant formula (IF). Human milk is a complex compound, which among several
bioactive molecules contains also microRNAs which play a central role in the regulation of gene
expression and their uptake from the gut lumen into the gut epithelium has been suggested by our
own studies. Therefore using a preterm piglet model for NEC we wanted to analyse the possible
modifications in the microRNA profiles in response to a minimal enteral feeding regime with bovine
colostrum (BC) on the development of NEC compared to IF and Total Parenteral Nutrition (TPN).
Methods: Newborn piglets were delivered prematurely per Caesarian section and were fed with IF or
BC along with TPN while a third group of control animals received only TPN. At day 5 of life the
animals were sacrificed and tissue collected. After microRNAs isolation cDNA libraries were prepared
according to an established protocol ant then sequenced on an Illumina NextSeq 500 Platform. After
normalization with DESeq2-based method the data-analysis has been performed with Graph Pad
Prism 8.3.0 (2-ways ANOVA, alpha = 0.01).

Results: We found that 15 different pre-miRNAs showed a significantly different abundance in piglets
nourished with IF+TPN compared to BC+TPN and TPN (mir-676-1 and -2, mir-429, mir-455, mir-155,
mir-7134, mir-2411, mir-196b-1 and -2, mir-2320, mir-129a and b, mir-296, mir-490-1 and -2, mir7142, mir-450c). Moreover we observed the presence of bovine-specific microRNAs in the gut of
formula-fed piglets.
Conclusion: From these preliminary results we can conclude that the different feeding regimes are
statistically associated with different microRNAs profiles. This might underlie the higher incidence of
NEC in IF-fed animals. We plan to further investigate the functional meaning of these differences in an
in vitro model expressing the microRNAs of interest in an intestinal cell line and measuring possible
influences on the gene and protein expression. Furthermore the microRNAs of interest might be used
as possible biomarker for developing NEC, this hypothesis needs to be investigated in further studies.

Contact e-mail address: federica.giachero@uni-wh.de
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Analysis of vitamin D status among preterm and full-term infants at birth
Stanislava Hitrova-Nikolova1, Vesela Karamisheva2, Liliya Vakrilova1, Petia Radulova1, Stefka
Georgieva1, Lilia Koleva3
1University Hospital of Obstetrics and Gynecology, Maichin dom' Medical University of Sofia, Clinic of
Neonatology, Sofia, Bulgaria
2University Hospital of Obstetrics and Gynecology, Maichin dom' Medical University of Sofia, Second
Gynecology Clinic, Sofia, Bulgaria
3UMBALSM “Pirogov”, Gynecology Clinic, Sofia, Bulgaria

Objectives and Study: The newborns are a significant risk group regarding insufficient 25(OH)D
levels. Preterm infants have a shorter duration of accumulation of vitamin D from the mother, but also
higher needs due to a faster growth rate. This study aimed to determine and compare vitamin D levels
in two groups of preterm and term infants.
Study design: These retrospective studies were carried out in two periods-from July 2017 to May 2018
and from July 2019 to February 2020 at University Hospital of Оbstetrics and Gynecology” Maichin
dom”, Sofia. We measured umbilical cord plasma levels of 25(OH)D of all followed newborns. During
the first period, we examined 35 premature newborns weighing less than 1,500 g and born before 32
gestation weeks. In the second period, we evaluated 45 full-term babies. Each participant provided a
written informed consent declaration. The Ethics Committee of the Medical University of Sofia
approved the study protocol.
Methods: Blood samples were taken from all newborns-umbilical cord blood at birth to determine
25(OH)D plasma levels via electrochemiluminescence immunoassay (ECLIA method). According to
the blood levels vitamin D status was defined as: recommended 25(OH)D level>50 nmol/l;
insufficiency of 30 to 50 nmol/l; deficiency< 30 nmol/l. We analyzed umbilical 25(OH)D levels and
formed three subgroups - 1) normal level, 2) insufficient level, 3) deficient level.
Results: A total of 80 infants- 41% of the infants in the study were girls, while 59% were boys; 48%
were preterm and 52 % were term newborns. The patient groups: the first group included 35 newborns
weighing less than 1,500 g and born before 32 gestation weeks. The mean birth weight was
1120±206,7g, the mean for gestational age at birth was 29,5±2,1week. The mean vitamin D level was
48,23±25,2 nmol/l for the total group. According to vitamin D levels there were following subgroups
identified: vitamin D deficiency was detected in 14% (20,22±5,9 nmol/l) vitamin D insufficiency - in
23% (43,15±6,1 nmol/l) and normal vitamin D levels in 63% (81,33±21,8nmol/l).The second group
included 45 full-term babies. The mean birth weight of the full-term infants was 3234,22±370,29 g and
the mean gestational age was 38,13±0,89 week. The mean vitamin D level in full-term babies was
60,59±24,30 nmol/l for the total group. Overall, vitamin D deficiency was detected in 11%
(20,52±5,64nmol/l) of the neonates, vitamin D insufficiency - in 22% (41,14±6,24 nmol/l) and normal
vitamin D levels in 67% (73,75±17,12nmol/l).
Conclusion: We conclude that infants born in < 32 weeks are at higher risk than more full-term infants
for low 25(OH)D levels. 37% of preterm infants had lower vitamin D. Over 60% of all patients had
normal levels of vitamin D at birth. It is necessary to ensure early nutritional intervention to prevent and
correct vitamin D deficiency.

Contact e-mail address: stasia_doc@abv.bg
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The impact of infant feeding method on selected serum adipokines and apolipoproteins
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Objectives and Study: : Early life nutrition has a significant impact on a long-term health. However,
the effect of the nutrition on lipids metabolism in children appears to be not fully elucidated. The aim of
the study was to assess the influence of infant feeding method on serum level of adiponectin, leptin,
apolipoproteins A1 (apo A1) and apo B in infants.
Methods: To the study group we enrolled consecutive infants after completed hospitalization at the
Department of Neonate and Infant Pathology. Information obtained from infants´ medical records
included sex, gestational age at birth, Apgar score, birth weight and length, mode of feeding. In all
children we assessed nutritional status (weight and length) and performed laboratory tests. Blood tests
included serum concentrations of adiponectin, leptin, apolipoproteins A1 and B. The statistical analysis
was performed using Statistica v. 13 software. Statistical significance was defined as p< 0.05.
Results: Study group comprised of 151 infants after completed hospitalization at the Department of
Neonate and Infant Pathology. There were 80 (53%) boys and 71 (47%) girls in study group. Out of all
infants 66 (43.7%) were delivered by primipara mothers, 55 (36.4%) came from second parity and 22
(14.6%) came from third parity. Infants were born from 23rd to 41st gestational week. The average
birth weight was 2569.54 ± 976.35 g and the average birth weight was 48.53±7.07 cm. Most children
(83; 55%) were formula-fed, 34 (22.5%) breastfed and 34 (22.5%) on a mixed feeding combining
breastfeeding and formula feeding.Serum concentration of Apo B differ significantly among infants with
respect to feeding modes (p=0.004). Apo B concentration was as follows 72.56±19.24 mg/dl in
breastfed infants, 64.20±25.64 mg/dl in formula fed infants and 56.74±23.99 mg/dl in mixed-fed.
Serum concentration of Apo A1 was 134.24±28.71 mg/dl in breastfed infants, 143.71±39.77 mg/dl in
formula-fed infants and 141.53±33.32 mg/dl (p=0.68). Adiponectin concentration was the highest in a
group of formula-fed infants (61.33±14.25 µg/ml). However, it did not differ significantly compared to
adiponectin concentration in a group of breastfed infants (57.54±20.34 µg/ml) and mixed-fed infants
(60.52±18.47µg/ml) (p=0.29). The level of leptin was as follows 2.78±2.5 ng/ml in breastfed infants,
2.32±2.07 ng/ml in formula fed infants and 1.86±1.62 ng/ml in mixed-fed infants. There were no
significant differences in a concentration of leptin in infants regarding the mode of feeding (p=0.11).
Conclusion: Mode of feeding may affect level of apolipoprotein B in infants. However further studies
are needed to establish firm determinants of adipokines and apolipoproteins in infants.
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Insights on nutritional management of late preterm infants from an electronic survey among
various healthcare professionals in seven countries
Raul Garza-Bulnes1, Dagoberto Delgado2, Cheang Hon Kit3, Irena Cheah4, Adejumoke Idowu Ayede5,
Chinyere V Ezeaka6, Chun-Yan Yeung7, Mohammad Abdullah Al Mamun8, Guslihan Dasa Tjipta9,
Bugis Mardiana Lubis9, Adedotun Owolabi10, Anne Schaafsma11, Urszula Kudla11, Leilani Muhardi12,
Jia Ming Low13, Le Ye Lee13,14
1Christus
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Objective and Study: Late preterm infants (LP) born between 34 to 36 completed weeks of gestation
comprised approximately 70% of preterm births in developed and developing countries. The study
aims to understand the nutrition management of the LP in various countries to provide insights for
future actions for healthcare professionals (HCPs).
Methods: An anonymous online survey using SurveyMonkey among various HCPs was conducted in
Singapore, Malaysia, Indonesia, Taiwan, Bangladesh, Nigeria, and Mexico. It consisted of 40
questions on nutritional management during and after hospital care and had 90% concordance across
the countries due to local practices. Ethics approval was obtained in each country.
Results and discussion: Preliminary data from three hundred fifty responses (Mexico (28%),
Malaysia (28%), Bangladesh (14%), Taiwan(14%), Nigeria (10%), Indonesia (7%), Singapore (5%))
were analyzed. Two hundred three respondents were neonatologists (58%), 140 were general
pediatricians (40%) and 7 were others including residents in training or general practitioners (2%).
Forty percent of HCPs had practiced neonatal medicine between 5-15 years and 54% were in
government referral or university hospitals. More than 65% HCPs in Mexico, Malaysia, Bangladesh,
Taiwan and Indonesia claimed to have different feeding strategies for LP vs younger preterm, except
those in Singapore. Up to 35% HCPs planned to start feeding within the first hour of life (HOL), while
most did so by 6 HOL with variation up to 24 HOL.
Exclusive breastfeeding was the most commonly recommended in all countries, followed by human
milk with preterm formula or with human milk fortifier. Unfortunately, “Insufficient breastmilk” was the
highest prevalent hurdle reported in providing nutrition for these infants.
Regional guidelines followed by hospital-based guidelines were the two most reported feeding
guidelines by the HCPs except those from Taiwan and Mexico. Around 60% of HCPs did not provide a
fixed amount of feeds to the infants unless the infants were receiving phototherapy. Around 50% of
HCPs in Malaysia and Mexico did not check the volume consumed by LP especially if they were ondemand breastfeeding. While most HCPs in the other 5 countries estimated the consumption by
deducting the amount of the residual volume from the amount prepared. A similar percentage (37%) of
respondents expected a growth velocity either between 10-15 and 15-20 g/kgBW/day during the
hospital stay. A much higher growth velocity was expected after hospital discharge which care was still
provided by 72% of the respondents.
During the hospital stay, the WHO Growth chart (2016) and Fenton Growth Chart for preterm infants
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were the two most frequently used growth charts. Around 22% of the respondents reported not
assessing length gain and 16% not assessing occipital-frontal circumference gain routinely.
Conclusion: LP infants were managed by mostly neonatologists in most countries. It seems there is
no commonality on feeding strategies, expected growth velocity and the use of specific growth charts
both in- and after the hospital care. Exclusive breastfeeding is encouraged by most and initiated in the
1st 6 HOL. Further studies on feeding strategies and growth velocity incorporating limitations in
different local settings among LP are required.
Disclosure of Interest: Owolabi Adedotun was employee of FrieslandCampina at the time of the
study. Anne Schaafsma, Urszula Kudla, Leilani Muhardi are employee of FrieslandCampina at the
time of the study and submission of the manuscript.
Contact e-mail address: le_ye_lee@nuhs.edu.sg
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A double-blind, randomized, three-arm, parallel-group, placebo controlled study to assess the
effect of insulin derived enterally on the infant intestinal microbiome
Bárbara Moreno Sanz-Gadea1,2, Fernando Lázaro Perona3, Esperanza Escribano Palomino1, Marta
Cabrera Lafuente1, María Teresa Montes Bueno1, Jesús Mingorance2,3, Miguel Sáenz de Pipaón1,4
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Objectives and Study: Microbiome has multiple effects on the physiology and immunology of infants.
Human milk insulin might be associated with changes in infant gastrointestinal microbiome. Insulin
retains biological activity in the infant gastrointestinal tract and may be an important additional factor
that contributes to the colonization patterns of the infant intestinal microbiome.
The objective of this randomized controlled trial was to assess the efficacy of 2 doses of enteral insulin
administration compared to placebo with respect to early differences in intestinal microbiota.
Methods: A total of 17 preterm patients were recruited at the NICU of La Paz University Hospital
(Madrid, Spain). Subjects received 2000 µIU of Insulin/ml (n = 6), 400 µIU of Insulin/ml (n = 6) or
placebo (n = 5) for 28 days administered once per day. Extracted DNA from fecal samples collected at
the beginning and end of treatment were analyzed. The 16S rRNA V4 region was amplified and then
sequenced in a Miseq (Illumina®) sequencer using 2x250 bp paired-end. Resulting reads were filtered
and analyzed using Qiime2 software. Outcome measure was different in infant gastrointestinal
microbiome composition before and after intervention. Data is expressed as mean ± SD or Median
(min-max).
Results: Gestational age in weeks and birth weight in grams did not differ between groups (2000 µIU
of Insulin/ml, 400 µIU of Insulin/ml and placebo, 29.6 ± 1.5, 1278 ± 299; 28.8 ± 1.9, 1315 ± 353 and
29.4 ± 1.8, 1323 ± 274; respectively). We found that patients that received the highest doses of insulin
presented significantly less microbial diversity than placebo (p=0.0192). We found an effect of
treatment on Clostridiaceae, positive difference in percentage between end and start of treatment in
both groups treated with insulin vs 0.1 in placebo (Table). Dosis of 2000 µIU of Insulin/ml did not
modifiy microbiota compared to placebo. Dosis of 400 µIU of Insulin/ml increased Firmicutes and
decrease Proteobacteria (Table).
Conclusion: Oral administration of human insulin modifies the gut microbiota in preterm infants.
Decrease of Proteobacteria and increase of Firmicutes obtained in this study are the changes
observed previously in low risk infant for NEC. Modulation of the microbiota may be a mechanism
whereby insulin contributes to neonatal intestinal maduration and/or protection.

Phylum Firmicutes

Phylum Proteobacteria

Family Clostridiaceae

2000 µIU Insulin/ml

0.5 (-30.43 to 71,72)

2.9 (-71.92 to 30.70)

5.9 (-18.6 to 52.2)

400 µIU Insulin/ml

28.4 (-68.09 to 54.49)

-26,1 (-54.50 to 70.07)

21.3 (-24.4 to 34)

Placebo

1.4 (-15.14 to 54.49)

0,2 (-54.49 to 22.62)

.1 (0.0 to 10.7)

[Effect of enteral insulin on the relative amounts of major phyla between end and start of treatment]
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The effects of different doses of ursodeoxycholic acid on neonatal jaundice
Mandana Rafeey1, Manizheh Mostafa Gharehbaghi2, Afsaneh Mokhallegh Sani3
1Liver

& Gastrointestinal Research Disease Research Center, Tabriz University of Medical Sciences,
Pediatric Gastroenterology, Tabriz, Iran, Islamic Republic of
2Woman's Reproductive Health Research CenterTabriz University of Medical Sciences, Pediatric
Neonatology, Tabriz, Iran, Islamic Republic of
3Liver & Gastrointestinal Research Disease Research Center, Tabriz University of Medical Sciences,
Pediatrics, Tabriz, Iran, Islamic Republic of
Background: Icterus tends to be one of the most prevalent causes of neonatal hospitalization. The
present study
aimed to evaluate the effects of the different doses of ursodeoxycholic acid (UDCA) on neonatal
jaundice.
Method: In this study, 120 newborns who were hospitalized for phototherapy were randomly
assigned. Group A received phototherapy and UDCA 5 mg/kg/dose every 12 hours orally, group B
patients were treated with phototherapy and UDCA 7.5 mg/kg/dose every 12 hours orally. Group C
received phototherapy with a placebo. All patients were evaluated for bilirubin levels, the duration of
phototherapy, and the length of hospital stay.
Results: The mean bilirubin level at hospital admission was 19.88 ± 2.33 mg/dl in group A, 19.33 ±
2.51 mg/ dl in group B, and 19.76 ± 2.64 mg/dl in group C (p= 0.58). The groups receiving
phototherapy with UDCA showed a significant decrease in the bilirubin level. Bilirubin level decreased
to 10.04 ± 1.11mg/dl in group A, 8.82 ± 1.11 mg/dl in group B, and 12.04 ± 2.05 mg/dl in group C (p=
0.000). Furthermore, the mean duration of phototherapy, as well as the average length of hospital
stay, were significantly lower in group B as compared to the other groups (p= 0.000).
Conclusion: The findings of this study indicated that the administration of UDCA in addition to
phototherapy could effectively decrease the length of hospital stay and bilirubin levels in neonatal
hyperbilirubinemia. However, further studies with a larger sample size are required before one can
recommend the routine use of UDCA for the treatment of neonatal jaundice
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Volume 72, Supplement 1, May 2021

1211

NUTRITION - Neonatal and preterm nutrition
N-eP-052
What are the differences between INTERGROWTH-21 standards and Spanish neonatal curves
applied to very low birth weight infants?
Marta Tejón Fernández1, Rafael Galera Martínez1, Ana Isabel Armenteros López2, Antonio Bonillo
Perales3
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Objectives and Study: INTERGROWTH-21 (INT-21) standards for preterm infants were published in
2016 based on a large multicentric study. Their objective was to describe the ideal of foetus and
newborn growth, however, it did not include preterm infants from Spain.
The objective of our study was to compare the incidence of small for gestational age (SGA) on a
cohort of very low birth weight (VLBW) Spanish infants according to two references (Spanish national
references by Carrascosa 2008 vs. INT-21 standards) and to analyse the morbi-mortality between
infants who are classified as SGA according to both standards.
Methods: Retrospective cohort study including VLBW admitted in a neonatal intensive care unit
(NICU) from 2013 to 2017. Gestational age, sex, weight (BW), length (BL) and head circumference
(BHC) at birth were collected and categorized by z-score according to Carrascosa 2008 and INT-21
standards. SGA defined as BW z-score ≤-2. Perinatal information and monitoring data up to 28 days
were included: parenteral nutrition (PN) days, necrotizing enterocolitis incidence (NEC),
intraventricular haemorrhage, sepsis and mortality. Statistics: T-Student, multiple lineal and logistic
regressions.
Results: During the study period 289 VLBW were admitted in the NICU. From those, 250 preterm
infants with GA ≥26 weeks were included in the analysis. 52.4% of them were women with an average
gestational age of 29.69 weeks (95%IC 29.41 - 29.97). Average BW was 1162 g (95%IC 1132 - 1191),
BL 37.4 cm (95%IC 37.1 - 37.9) and BHC 27.1 cm (95%IC 26.8 - 27.4).
Z-scores according to INT-21 standards were significantly higher than those calculated by Spanish
references: BW -0.77 vs. -0.99 (p < 0.001); BL -0.86 vs. -1.22 (p < 0.001); BHC -0.37 vs. -1.18 (p <
0.001). 15.6% of VLBW infants were diagnosed as SGA according to INT-21 versus 24.4% using
Spanish curves.
After ajusting for gestacional age, SGA preterm infants by INT-21 had a higher mortality rate
compared with adequate BW infants [RR 9.19 (95%IC 2.84-29.73)], a higher NEC risk [RR 4.1 (95%IC
1.05-15.79)] and required longer PN [RR 9.74 (95%IC 2.23-17.24)]. Likewise, preterm infants
classified as SGA by Spanish references suffered a higher mortality rate [RR 4.91 (95%IC 1.7613.67)], higher NEC incidence [RR 5.25 (95%IC 1.64-16.84)] and longer PN too [RR 8.31 (95%IC
2.04-14.57)].
Conclusion: The INTERGROWTH-21 standards classify less premature infants as SGA among
VLBW in comparison with the transversal study of Carrascosa 2008 compound by premature infants
that were admitted at Spanish NICUs. Although, both references identify patients with a worse clinical
course, INTERGROWTH-21 standards are better associated with mortality risk. Despite the limitations
of a retrospective study, our data support the application of INTERGROWTH-21 curves on Spanish
VLBW.
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Effect of three types of infant formula modification on performance at school: new evidence
from five randomised controlled trials
Maximiliane Verfuerden1, Ruth Gilbert1, John Jerrim2, Mary Fewtrell1
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Objectives and Study: Evidence that infant formula modifications result in long-term cognitive
advantage would be important for public health, given global use of these products. However,
hypothesised benefits for long-term cognition remain uncertain due to high attrition in randomised
controlled trials (RCTs). We minimised attrition by linking five infant formula RCTs to data collated for
schools in England to compare differences in school performance.
Methods: Five double-blind RCTs of nutritionally modified formula conducted in England randomised
infants to (1) nutrient-enriched vs standard formula (preterm post-discharge and term small-forgestational-age), (2) long-chain polyunsaturated fatty acids (LCPUFA)-supplemented vs
unsupplemented formula (preterm and term), or (3) iron fortified formula vs cow's milk (term 9-18
months). The primary outcome, ascertained through unconsented linkage of trial data to school data,
was the mean difference in standard deviation (SD) scores for mandated exams in Maths at age 16
years. Secondary outcomes were mean SD differences in English at age 16 and in Maths and English
at age 11, odds of receiving 5+ exams graded A*-C at age 16 and special educational needs status.
We adjusted for covariates specified a-priori and used multiple imputation to handle missing outcome
and covariate data.
Results: A total of 1,524 infants were randomised between August 11, 1993 and November 19, 1996.
91% were successfully linked to school records. Intention-to-treat-analysis showed no benefit for
Maths performance at age 16 for any type of modified formula: nutrient-enriched preterm postdischarge SD-score 0.00 (95% confidence interval: -0.24,0.25), term small-for-gestational-age: -0.11 (0.34, 0.12); LCPUFA preterm: -0.16 (-0.46, 0.13), LCPUFA term: -0.17 (-0.39,0.05); iron: -0.15 (0.35,0.05). Secondary outcomes did not differ for nutrient-enriched formulas, but babies randomised to
LCPUFA-supplemented formula scored lower in English at 11 years, and term babies randomised to
LCPUFA-supplemented formula also scored lower in Maths at 11 years. Infants randomised to ironfortified formula scored lower in English at age 16y. Results were robust to missing data and
adjustment; findings from unadjusted complete-case analyses did not differ from imputed and adjusted
analyses.
Conclusion: The modified infant formulas did not improve school performance. Infants randomised to
formula with added LCPUFA or iron performed worse in some exams. These findings exclude
moderate (≥0.25 SD) benefits on cognitive ability. Detection of smaller benefits requires increased
power, either from linkages of other trials to routinely assessed cognitive measures or de-novo RCTs
that incorporate such linkages in adolescence.
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Optimizing parenteral nutrition to prevent growth failure in preterm infants with birth weight
less than 1500g
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Objectives and Study: Postnatal growth failure is common in preterm infants with birth weight less
than 1500g. The aim of the study was to analyze the parenteral nutrition regimen and explore the
correlation of macronutrient and energy of PN with GF in these infants.
Methods: A prospective observational study was conducted. Parenteral macronutrient intakes and
energy were analyzed. Nutritional factors associated with growth failure after PN were identified.
Clinical factors that may affect the behavior of prescribing PN regimen were investigated.
Results: Median average glucose, amino acid, lipid and energy during the first postnatal week were
7.5 g/kg/d, 2.4 g/kg/d, 0.8 g/kg/d, 48 kcal/kg/d. Median maximum glucose, amino acid, lipid and energy
were 11.1 g/kg/d, 3.5 g/kg/d, 3 g/kg/d, 78 kcal/kg/d. Median days to maximum glucose, amino acid,
lipid and energy were 10, 9, 12, 11 days. The proportion of infants with non-GF decreased from 76.9%
at birth to 38% after PN. With every 0.1g/kg/d decrease of maximum amino acid and average lipid
during the first postnatal week, the probability of non-GF decreased to 22.4% and 25.6% respectively.
With each additional day to maximum glucose and energy, the probability of non-GF decreased to
94.4% and 93.9% respectively. GA and BW was negatively correlated with maximum amino acid, time
to reach maximum glucose, and PN energy.
Conclusion: Most preterm infants with birth weight less than 1500g remain below recommended
nutrition goals. The GF of these infants after PN is related to parenteral macronutrient intakes and
energy. More aggressive PN strategies should be implemented regardless of GA or BW.
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Effects of relaxation therapy on maternal psychological status and infant growth following late
pre-term and early term delivery: Data from a randomised controlled trial
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Objectives and Study: Breastfeeding provides short and long-term health benefits for mother and
infant. It may be particularly beneficial for infants born late preterm, yet breastfeeding rates in this
population are low. A previous trial in mothers of term infants showed that a simple relaxation
intervention reduced maternal stress and improved infant growth and milk intake [1], consistent with
greater breastfeeding efficiency. The aim of this study was to test the hypothesis that the relaxation
intervention would improve maternal psychological status and infant growth during breastfeeding
following late preterm / early term delivery, a situation where maternal stress and mother-infant conflict
are predicted to be higher.
Methods: A single blind randomised controlled trial was conducted in primiparous mothers who
delivered at 34 0/7-37 6/7 weeks and planned to exclusively breastfeed. Mothers from four clinics in
Beijing, China were recruited 3-5 days post-partum and randomly assigned to intervention or control
group (IG, CG). IG mothers were asked to listen to a relaxation meditation audio recording daily during
breastfeeding; CG mothers received no intervention. Infant weight and length were measured during
home visits at 1 and 8 weeks, and maternal stress and anxiety were assessed (Cohen's Perceived
Stress Scale and Beck Anxiety Inventory). Changes in stress and anxiety scores, infant weight, length
and BMI from 1 to 8 weeks were compared between groups.
Results: 96 participants (7.3% 34w, 15.6% 35w, 36.5% 36w, 40.6% 37w) were recruited (IG 48 (27
boys), CG 48 (25 boys). There were no significant group differences in gestational age or baseline
maternal stress, anxiety and infant anthropometry. At 8-week follow-up, 91.7% of mothers were
exclusively breastfeeding (EBF; IG 93.8%, CG 89.6%, p=0.5). There was a significantly greater
reduction in stress but not anxiety score in IG versus CG mothers (Stress: -2.92 (SD4.20) v -0.27
(5.02), p=0.006; anxiety -1.54 (4.3) v -2.85 (3.9), p=0.1). Weight and BMI gains were significantly
greater in IG than CG infants (weight gain 2.71 (0.53) v 2.38 (0.53) kg, p=0.003; BMI gain 5.3 (1.6) v
4.53 (1.5) kg/m2, p=0.02), with no difference in length gain (8.5 (2.1) v 7.9 (1.7) cm, p=0.2).
Conditional weight and BMI gain, adjusted for sex and gestational age, was higher in the IG (weight
0.55 SD (95% CI 0.16-0.94); BMI 0.44 SD (0.04-0.83).
Conclusion: Results of this study are consistent with previous research [1,2]: listening to a simple
relaxation tape during breastfeeding had positive effects, reducing maternal stress and improving
infant growth following late pre-term and early-term delivery. The intervention could be easily
translated into clinical practice, and the findings add to the body of evidence suggesting that this
approach may improve outcomes for both parties.
References:
1. Mohd Shukri et al. The American Journal of Clinical Nutrition 2019, 110(1):121-130.
2. Yu et al. Breastfeeding Medicine 2019, 14(1):33-38
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Objectives and Study: Esophageal atresia (EA) is the most common congenital anomaly of
esophagus. Nutritional problems, additional cardiac and gastrointestinal system abnormalities may
adversely affect growth in children with EA before and after surgery. In this study, we aimed to
evaluate the nutrition and growth of our patients with EA during one-year follow-up.
Methods: The medical records of patients diagnosed EA between January 2017 and December 2018
were analyzed retrospectively. Demographic data of the patients, concomitant anomalies, types of
atresia, correction surgery, time and route of enteral feeding, content of nutrition, characteristics of
nutrition at the time of discharge, use of antiacid and prokinetic therapy, stricture of anastomosis and
its treatment were noted. Weight, height, weight for age, height for age and weight for height were
evaluated at 6th and 12th months.
Results: Twenty-four children with EA were included in the study. Five of the patients were died
during follow-up and 19(79.2%) patients were evaluated at 6th and 12th months. Twenty (83.3%)
patients had type C atresia and 19 (79.2%) patients underwent primary repair. Demographic data and
characteristics of nutrition in patients after surgery and at the time of discharge are shown in Table 1.
Significant retardation of growth was observed in VACTERL cases at the 6th and 12th months. There
was no statistically significant difference between with and without gastroesophageal reflux and we
found no statistically significant difference between with and without anastomosis stricture in terms of
weight for age, height for age and weight for height at 6th and 12th months in patients.
Conclusion: The growth is significantly affected to the patients with EA and concominant syndrome
and anomalies. It is important to evaluate the nutrition, choose the appropriate feeding route and
product. Therefore, the children with EA should be follow up for preventing nutritional problems and
growth retardation.
Female n (%)

13 (54.2)

Gestation week (mean + SD) / Prematurity n (%)

37.2 (±2.25) / 7 (29)

Enteral feeding time (days) (mean + SD)

8.5 (±3.8)

Enteral nutrition n (%) Oral Orogastric / nasogastric
tube Gastrostomy

9 (37.5) 10 (41.7) 3 (12.5)

Nutrition at discharge n (%) Breast milk (BM) Milkbased formula(MBF) BM+MBF Semi-hydrolyzed
formulas Amino acid based formulas

10 (41.7) 2 (8.3) 5 (20.8) 1 (4.2) 1 (4.2)

Enteral nutrition route at discharge n (%) Oral
Orogastric / nasogastric tube Gastrostomy

16 (66.7) 2 (8.3) 2 (8.3)

Nutrition at 6th month n (%) Appropriate for age oral
nutrition High-calorie tube feeding

17 (70.8) 2 (8.4)

[Table 1. Demographic and nutritional characteristics of patients with esophageal atresia]
Keywords: Esophageal atresia, nutrition, growth
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Juliana Roda1, Ricardo Ferreira1, Paula Mourato5, Helena Mansilha6, Monica Tavares7, Ana Isabel
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Objectives and Study: Intestinal failure is the inability of the intestine to absorb sufficient fluids,
macronutrients, micronutrients and electrolytes, to support life and growth, requiring parenteral
nutrition.
It results from anatomic or functional loss of a significant proportion of the intestine. Chronic intestinal
failure (CIF) is a complex clinical problem, and is described to be rare in children.Our aim was to
determine the CIF point prevalence in Portuguese paediatric population and obtain epidemiologic
data.
Methods: Multicentre study endorsed by the Portuguese Society for Paediatric Gastroenterology and
Nutrition (SPGP) with participation of all six Portuguese paediatric reference centres in 2018. Data on
demographics, underlying diagnosis determining IF, home parenteral nutrition, enteral nutrition and
use of teduglutide were collected.
Results: A total of 51 children were included, which gave us a point prevalence of paediatric CIF of 27
patients per million inhabitants less than 18 years old with no gender difference (male: female ratio
1.1:1). The majority of patients had short bowel syndrome (n=38). The remainder had chronic
intestinal pseudo-obstruction (4), Hirschsprung disease (2), Mitchell Riley syndrome (2); Crohn's
disease (2; 1 with IL-10 receptor deficiency); intestinal hypomotility and megabladder (2), Ewing
sarcoma (1). The most frequent cause for short bowel syndrome was intestinal volvulus (16) followed
by congenital intestinal atresia (11), gastroschisis (6) and necrotizing enterocolitis (5). Ages ranged
from 3 months to 17 years old. All of them are on parental nutrition and partial enteral nutrition. Six
patients still in the hospital (one for social reasons). Six patients started teduglutide.
Conclusion: These are preliminary data about prevalence and epidemiology of paediatric CIF in
Portugal, and that information surely will help us in the global and national management of this
complex medical condition, aiming to decrease the burden of the disease for children, their families
and healthcare system.
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Ethnicity and social deprivation in children with intestinal failure in New Zealand: Disparities in
incidence, but not in outcomes
Amy Andrews1, Kim Herbison1, Cate Fraser-Irwin1, Peter Reed2, Helen M Evans1, Amin J Roberts1
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Objectives and Study: The New Zealand National Intestinal Failure and Rehabilitation Service
(NZNIFRS) was established in October 2015. A recent study* investigated paediatric intestinal failure
(PIF) patients referred to NZNIFRS over the first three years since its inception, revealing ethnic &
socioeconomic disparities in the incidence of PIF. Pasifika and Māori children were over-represented,
as were children from lower socioeconomic backgrounds. This study aimed to further evaluate the
clinical outcomes of this patient cohort and to assess if these disparities persisted.
Methods: Clinical outcomes (enteral autonomy, IVN** dependence, or death) for 208 PIF patients
included in the original study were analysed; comparisons were made by ethnicity and socioeconomic
status (SES). Published “prioritised-ethnicity” health data was referenced. The NZ deprivation index
was used as a measure of SES. Intestinal failure (IF) was defined as IVN dependence for ≥ 21 days
for children < 18 years, and ≥ 30 days for preterm infants (< 34/40 gestation). Kaplan-Meier curves
were used to assess time to enteral autonomy.
Results: Of the 208 patients (56% male, 44% preterm), 170 (82%) achieved enteral autonomy and 14
(7%) remained IVN dependant. There were no significant differences in clinical outcomes for any
patients based on ethnicity (Figure-1) or SES.
Conclusion: While disparities in ethnicity and social deprivation do exist with regard to the incidence
of PIF in NZ, clinical outcomes are similar for children regardless of ethnicity or SES. NZNIFRS has
achieved one of its core objectives: to achieve health equity for all patients with IF nationwide.
Andrews A, et al. Transplantation 2019. 103(7S2): p. S42
** Intravenous nutrition

*

[Figure-1: Number of patients who achieved enteral autonomy over 3 years, by ethnicity]
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Hypoallergenicity, tolerance and safety of a new Pectin Thickened Hydrolysed Rice-proteins
based Formula in children allergic to cow's milk: an intermediate analysis
Roberto Berni Canani1, Elena Bradatan2, Laura Carucci1, Serena Coppola1, Linda Cosenza1,
Tommaso Cozzolino1, Veronica Giglio1, Nicolas Kalach3, Anaïs Lemoine4, Rita Nocerino1, Lorella
Paparo1, Mélanie Rapp4, Patrick Tounian4, Luana Voto1
1Ceinge Advanced Biotechnologies University Federico II, Pediatric Allergy Program Department of
Translational Medical Science and ImmunoNutritionLab, Naples, Italy
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Objectives and Study: Cow´s milk allergy (CMA) is managed by eliminating cow´s milk proteins from
the infant's diet. The objective was to evaluate the hypoallergenicity and nutritional suitability of a new
Pectin Thickened Hydrolysed Rice-proteins based Formula (PTRHF, Novarice®, United
Pharmaceuticals, Paris, France), according to the American Academy of Paediatrics' criteria, in CMA
children.
Methods: This prospective multicentre trial was performed in four tertiary centers for pediatric allergy
in Italy, France and Belgium. Consecutive children aged 1-36 months with CMA, suspected or proven
by a Double-Blind Placebo-Controlled Food Challenge (DBPCFC) in the previous two months and
asymptomatic for at least one week were included. First, they underwent a DBPCFC with the PTRHF
for two distinct days, one week apart. Undiagnosed CMA children were given a cow's milk-based
formula under the same conditions on a third day. Then, CMA confirmed and PTRHF tolerant patients
were exclusively formula-fed the PTRHF for six months. Potential allergic symptoms were assessed
after one week, then monthly, along with safety and anthropometric parameters, the latter were
compared to the WHO growth standards.
Results: 32 patients (mean age: 7.9 (±5.3) months, 50% male, 13 IgE-mediated) were included, three
were not evaluated as CMA was not confirmed. The first CMA symptoms appeared on average on the
4.5 (±3.1) month, after the first infant formula ingestion or a few days later for 26 of them. Symptoms
were only cutaneous (urticaria, eczema and angioedema) for 13.8% of patients (4/29), only digestive
(vomiting, reflux, diarrhoea, constipation, abdominal pain) for 37.9% and were both for 44.8%. One
patient suffered from irritability added to eczema and reflux and another one had a previous
anaphylactic reaction. Neither immediate nor delayed allergic reaction occurred after a minimum of
190 ml PTRHF ingestion (3 g of proteins). All patients started exclusive PTRHF-feeding, except for
one, whose parents had a change of heart about their child's study participation. Seven days later,
PTRHF mean volume consumption was of 728 (±244) ml and remained in the same range after six
months (600 ml). No allergic PTRHF feeding related symptom appeared during the six-month open
feeding period. Stool consistency/frequency and sleep quality did not change, sleep was quiet for most
patients, except for one of them at the first two visits. Sleeping time was considered satisfactory by
parents throughout the study except for one patient at one visit. All parents were satisfied/very
satisfied by their child's PTRHF acceptability. Mean weight-for-age z-score significantly increased from
-0.7 (±0.9) to 0.4 (±0.8). Similarly, mean weight-for-length and body mass index-for-age z-scores
increased by 1.5 (±1.0) and 1.7 (±1.0), respectively; mean length-for-age z-score did not change
significantly. Globally, 34 adverse events occurred in 21 subjects, none of them was PTRHF related,
nor study or feeding discontinuation related.
Conclusion: These results confirm the hypoallergenicity of the new Pectin Thickened Hydrolysed
Rice-proteins based Formula. This hypoallergenic formula is safe and well tolerated even in the long
run, ensuring normal body growth in CMA children. This PTRHF is a new suitable alternative for CMA
management.
Disclosure of Interest: The authors or their institutions received honoraria from United
Pharmaceuticals, Paris, France, for their work in this study. This study was funded by United
Pharmaceuticals, Paris, France.
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Blenderised Tube Feeds vs commercial formula: Which is better for gastrostomy fed children?
Neha Chandrasekar1, Kate Dehlsen2, Steven Leach1, Usha Krishnan3
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Objectives and Study: Blenderised Tube Feeds (BTF) have become a popular alternative to
commercial formula (CF) for children requiring supplemental nutrition via gastrostomy. The objective of
this study was to compare gastrointestinal (GI) symptoms, parental satisfaction with either feeding
regimen, growth, nutritional intake and faecal calprotectin results between children receiving BTF or
CF.
Methods: In this prospective cohort study, 41 children aged 2-18 years requiring gastrostomy feeding
receiving either BTF (n = 21) or CF (n = 20) were recruited. Patients were designated to the BTF arm if
they received ≥25% of their caloric intake via BTF. Children in the CF group were age, sex and
comorbidity matched to children in the BTF group. The Paediatric Quality of Life Inventory
Gastrointestinal Symptoms Scale (GI-PedsQL) was used to compare GI symptoms between the
groups. Nutritional intake was assessed using a 24-hour food recall form. Anthropometric data,
nutritional blood markers, faecal calprotectin results and parental satisfaction with feeding regimen
were also assessed. Statistical analyses were conducted using GraphPad Prism 8.0.
Results: Children on BTF reported greater total and subgroup scores on the GI-PedsQL, indicating
less GI symptoms (74.7 vs 50.125, p = 0.004). Subgroup analysis found that 25% of caloric intake
from BTF was sufficient to improve GI symptoms. The CF group had better weight-for-age (-2.1 ± 2.14
vs -0.3 ±1.38, p = 0.004) and body mass index (BMI) z scores (-0.7 ± 2.10 vs 0.5 ± 0.8, p = 0.040).
The 25% and 50% BTF subgroups had BMI z scores comparable to the CF group, whilst still
significantly reducing GI symptoms. Use of medications to treat GI symptoms (protein pump inhibitors
and laxatives) was significantly lower in the BTF group. Faecal calprotectin levels were lower in the
BTF group and trended towards significance. Macro- and micronutrient intake levels were comparable
between the groups, but dietary fibre intake was 5-fold higher in the BTF group. Parents reported
greater satisfaction with BTF than CF (4.9 ± 0.30 vs 3.8 ± 1.13, p = < 0.001).
Conclusion: BTF use in medically complex children receiving enteral nutrition via a gastrostomy is
associated with significantly reduced GI symptoms. Although there was poorer growth in children
receiving 100% of their requirements by BTF in comparison to the CF group, this was not seen in the
group receiving 25-50% BTF whilst still having lesser GI symptoms. A combination of BTF and CF
may be useful in minimising symptoms of tube feeding whilst supporting growth in this patient
population.
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Dietary practices during the first pandemic of the 21st century (SARS-CoV-2) in Colombian
families with members under 18 years of age
Silvana Dadan1, Michelle Higuera1, Jhon Camacho1, Wilson Daza1
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Objectives and study: COVID-19 forced to implement quarantines, self-isolation, and curfews. This
could have determined the availability of and access to food. The aim of this study was to describe
dietary tendencies and determining factors of food consumption in Colombian families with members
under 18 years of age at the beginning of the quarantine. Observational, descriptive study.
Methodology: Online survey addressed, between March and April, 2020. Families with various
children were asked to fill out the survey in the name of only one of them. The questionnaire included
1) sociodemographic data, 2) meal times, 3) food consumption, 4) changes in the health of the child,
5) changes in dietary habits. Analysis: descriptive statistics, analysis of multiple relationships in order
to estimate a summary rate of food consumption for each main meal; and finally, general linearized
models for each main meal rate, including as predictors the reasons that would explain changes in
food consumption.
Results: 1419, mainly from Bogotá (49.2%), followed by the eastern region (18.4%), and the southern
central part (6.7%). 28.1% of the people surveyed belonged to the lower strata (1 and 2), 49.3% to the
middle strata (3 and 4), and 11.5% to the upper strata (5 and 6). The distribution according to age
was: 6.1% (< 12 months old), 7.5% (12 -24 months old), 30.8% preschoolers, 23.4% school-age, and
30.8% adolescents. 80.6% established and abided by meal schedules. Breakfast: grain meal
products, cereals, eggs, dairy products, and beverages were the most frequent foods in all of the age
groups (≥60%). Beverages: fruit juices (32%) and hot drinks (32%) such as tea or hot chocolate were
highlighted. Hot drinks were more common in the lower strata (41%) than in the middle (31%) and high
(15%) ones (p< .05). Fruit juice was more frequent in the high (37%) and middle (35%) strata than in
the lower ones (26%) (p< .05). Breast milk was characteristic in infants under 12 months old (61%).
Lunch: the most frequent foods were grain meal products and cereals (95%), meat (93%), legumes
(66%) and cooked vegetables (59%). Dinner: grain meal products and cereals (86%) and meat (97%)
were the most frequently served foods, while the consumption of legumes and vegetables (cooked
and raw) was lower at dinner in comparison with lunch (p< .05). 49% stated that their children's diet
changed during the quarantine (p< .05) and the reasons given were: lack of money (34%), reduced
portions in order to make the food last longer (32%), difficulty in buying (32%), and a perception of a
lack of variety in the stores and markets (29%). Fear of leaving the house (20%) and difficulties in
cooking (6%) were less common. Reduced portions in order to make the food last longer and lack of
money, were more common in the lower socioeconomic levels (p < .05).
Conclusions: The meal schedules were maintained for the great majority of children. Nevertheless,
approximately 1 of every 2, experienced dietary changes. While it is true that people are worried about
immunity, the serving of vegetables is less common than that of other food groups such as grain meal
products and meat. This could result in a less diverse microbiota, which will impact the immunity and
health protection, both in the short and the long term.
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Vitamin D supply in children of the first 3 years of life in Saudi Aarabia in the autumn-winter
period
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Numerous studies in recent years have emphasized the pleomorphic effects of vitamin D beyond its
traditional role in calcium and bone homeostasis. In Saudi Arabia, there is evidence of the prevalence
of vitamin D deficiency and insufficiency in children over 4 years of age, adolescents and adults.
Objectives and Study: to analyze the vitamin D supply of young children living in the north-west of
the Kingdom of Saudi Arabia during the period of minimal insolation.
Methods: 132 children were examined - 76 (55.9%) boys and 56 (44.1%) girls, aged 1 to 36 months in
the city of Tabuk (28 ° 23′50 ″ N 36 ° 34 ′ 44 ″ E) of Saudi Arabia between October 2018 and March
2019. There were 27 children aged 1-11 months (20.4%), 12-23 months - 54 (40.9%), 24-36 months 51 (38.6%). Vitamin D supply was assessed by serum 25(OH)D levels. Calcidiol level 30-100 ng/ml
corresponded to normal supply, 20-30 ng/ml - insufficiency, less than 20 ng/ml - deficiency.
Results: The median (Me[Q1-Q3]) vitamin D supply in children in Tabuk was 28.0 [21.9-35.9] ng /ml.
Vitamin D deficiency was in revealed in 26 (19.7%) children, insufficiency - in 42 (31.8%), satisfactory
level was detected in 64 (48.5%) children.
The level of 25 (OH) D in children aged of 1-11 months was 32.7 [24.7-36.8] ng / ml, 12-24 months 31.7 [25.1-41.6] ng/ml, 2 - 3 years - 24.1 [19.5-30.3] ng/ml (p = 0.002 vs. children aged 1-2 years).
There was no correlation between the duration of sunshine and the concentration of calcidiol during
the observation period in Tabuk, r = -0.02, p = 0.8.
Vitamin D supply of 1-year-old children who were breastfed was 22.1 [16.02-20.4] ng / ml, while for
bottle-fed infants - 34.4 [28.0-41.7] ng / ml ( p = 0.01).
Pharmacological prophylaxis of hypovitaminosis D was carried out only in 11 (8.3%) children. The
average dose of cholecalciferol was 445.5 ± 15.7 IU / day, administration duration was 13.8 ± 3.8
weeks. Against the background of prophylactic intake of vitamin D products, the calcidiol level in
children was 32.9 [26.1-34.3] ng / ml, and without administration - 27.8 [21.0-34.6] ng / ml (p = 0.05).
Vitamin D deficiency was detected in 13 (24.1%) patients without supplementation; there were no any
children with pharmacological prophylaxis with a 25 (OH) D level below 20 ng / ml. Vitamin D
insufficiency was diagnosed without supplements in 38 (31.4%) children, while against cholecaciferol
intake - in 4 (36.4%) children, the optimal calcidiol level was found in 57 (47.1%) patients without
vitamin D supplementation and in 7 (63.6%) children against pahrmacological prophylaxis.
Conclusion: During the period of minimal insolation, insufficient vitamin D supply was found in more
than half (51.5%) of children in the first three years live in the northwest of the Kingdom of Saudi
Arabia. Children aged 24 to 36 months are provided with vitamin D worse than in the first and second
years of life. Exclusively breastfed babies are provided with vitamin D worse than bottle-fed children
and require cholecalciferol products Pharmacological prevention of hypovitaminosis D effectively
increases the supply of cholecalciferol, but it is rarely used.
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Milk fat globule membrane (MFGM) supplementation as a source of Gangliosides and
Phospholipids in infancy; serum gangliosides and cognitive
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Objectives and study: Human milk is the gold standard reference for infant nutrition. When
breastfeeding is not possible, infant and follow-on formulas are the only suitable alternative nutrition.
Historically, milk fat has been replaced with vegetable oils, and therefore formulas are usually depleted
of the milk fat globule membrane (MFGM). The MFGM stabilizes the milk fat globules and provides
bioactive components such as phospholipids, gangliosides, MFGM proteins, and other polar lipids. An
infant formula and a follow-on formula have been formulated with ingredients enriched in MFGM to
provide phospholipids and gangliosides at similar levels to those found in human milk. The primary
objective of the Complex Lipids in Neurodevelopment and Growth (CLING) study was to investigate
whether feeding infant formulas enriched in MFGM complex lipids up to 12 months of age improves
neurodevelopmental outcome at 12 months in healthy children as compared to a control standard
formula (previously presented). A secondary objective included determining if MFGM supplementation
altered serum ganglioside levels and whether this was associated with neurodevelopmental outcomes.
Methods: In a randomized, multi-site, double-blinded and controlled prospective clinical trial stratified
for gender, healthy full-term infants born in the Fuzhou province, China at gestational age 35 to 41
weeks and with birth weight between 2500 and 4000 g and whose parents had chosen to formula feed
were recruited within 14 days postnatally and randomized to one of the two infant formula-fed groups.
Infant formula was provided from recruitment to 6 months of age and follow-on formula was then
provided until 12 months of age. Apart from the levels of MFGM components, the control and
intervention formulas had identical composition. A group of infants who were exclusively breastfed for
4-6 months were recruited as the reference group. Blood samples (1ml) were collected from a subset
of infants (n=41 in the breastfed group, n= 26 in the intervention group and n=24 in the control group)
at 4 months of age and with written consent from the parent/caregiver. Samples were stored until
subsequent analysis by LC-MS (Fong et al 2009). Neurodevelopmental outcomes at 6 and 12 months
were measured using the Bayley Scales of Infant and Toddler Development, Third Edition (Bayley-III).
Results: After enrolment, infants were allocated to the control group (n = 104) or intervention group (n
= 108) or were recruited into the reference group (n = 206). The dropout rates were 14.8% in the
intervention group, 20.2% in the control group, and 12.1% in the breastfed group. The total serum
gangliosides were estimated as the sum of the measured major molecular species of GD1a, GD1b,
GD3, GM1, GM2 and GM3 and ranged from 24.36ug/ml to 31.05ug/ml. 355 infants attended the
Bayley-III assessment at 6 months of age and 346 infants at 12 months of age.
Conclusion: The CLING study in healthy infants showed that supplementation of MFGM altered
serum ganglioside levels more similar to breastfed infants.
Disclosure of Interest: Fong B, and Rowan, A. are current, and Gallier S. former, employees of
Fonterra Co-operative Group Ltd. Fonterra Co-operative Group Ltd funded the study. The study was
funded by Fonterra Co-operative Group Ltd and the Ministry for Primary Industries New Zealand
Primary Growth Partnership post-farm gate dairy programme.
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Volume 72, Supplement 1, May 2021

1224

NUTRITION - Nutrition other
N-eP-064
Differences in the brain region lipidome of piglets supplemented with Milkfat globule
membrane (MFGM) using neurolipidomic techniques
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Background: The Milkfat globule membrane (MFGM) appears to play an important role in the
neurocognitive development of infants, and its addition to Infant Formulae (IF) for cognition benefits is
increasingly common. Although the MFGM contains an array of lipid compounds thought to be
important for neurocognitive development, the mechanism of action of dietary MFGM remains unclear.
Objective: The objective of this study was to use lipidomics applied to a piglet model to investigate the
role of MFGM-derived lipids in neurocognitive development and gain insights into specific lipid profiles
of different brain regions of the neonatal brain.
Methods: 10-day old male piglets (4-5 kg) were fed infant formula (n=7) or infant formula
supplemented with MFGM (n=8) daily for 24 days. On the last day, piglets were euthanised and brain
tissues sectioned. Lipidomics was performed on the cerebellum, hippocampus, pre-frontal cortex
regions as well as a rest-of-brain homogenized sample using both positive and negative ionisation
mode untargeted liquid chromatography mass spectrometry.
Results: 272 and 183 lipids were identified using positive and negative ionization respectively,
spanning 19 different lipid classes, including triglycerides, diglycerides, sphingomyelins, ceramides,
sterols and phospholipids. Of these identified lipids, 262 (96.3%) and 174 (95.1%) respectively were
significantly different between the different brain regions (ANOVA, FDR p-value< 0.05). Although
MFGM consumption did not significantly alter the lipidome in most brain regions, changes in some
individual lipid species were observed in the hippocampus.
Conclusion: This study highlighted the large differences in lipid profiles of different brain regions of
the neonatal piglet brain, and that dietary MFGM-related changes could be detected in some lipids in
the hippocampus, but not in other brain regions.
Disclosure of Interest: Neill Haggarty and Alastair MacGibbon are employees of Fonterra Cooperative Group Ltd. The study was funded by Fonterra Co-operative Group Ltd and the Ministry for
Business, Innovation and Employment.
Contact e-mail address: karl.fraser@agresearch.co.nz

Volume 72, Supplement 1, May 2021

1225

NUTRITION - Nutrition other
N-eP-065
Therapeutic effects of a ketogenic diet in Rett Syndrome
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Objectives and Study: Rett syndrome is a neurogenetic disorder that is associated with autism,
which usually compromises language and motor skills together with the appearance of early epilepsy,
which is usually refractory. The positive effects of the ketogenic diet on the frequency and behavior of
seizures in patients with Rett Syndrome are known, so its possible use is recommended in this type of
patients.
The aim of the study was to investigate the efficacy of the ketogenic diet (KD) in patients with Rett
Syndrome.
Methods: Patients with Rett Syndrome (mutation R306C, C473C> T and CDLK5 ), all girls with a
mean age of 6 years, with epilepsy refractory to more than 3 drugs and poor neurological evolution,
were identified. Anthropometric data, type of diet, ketones,blood glucose levels, and seizures were
collected. The classic KD, was used in 87.5%, adjusting the ratio individually and the modified Atkins
diet (MAD) in 12.5%, all of them supplemented with specific enteral nutrition.
Results: All patients were evaluated six months after the introduction of the diet, none had
hypoglycemic episodes and ketones levels varied between 2 and 4 mg / dL. Two of them abandoned
the diet by decision of the parents. Of the remaining 6, 5 with classic KD (ratio: 2.5:1; 3:1 and 4:1) and
1 patient with MAD diet. Epileptic seizures decreased in number (60%) and intensity (80%). In 100%
the episodes of absences decreased, remaining more connected with the environment. 30% of the
patients reduced their medication to 50%. Regarding adherence to the diet, there were no differences
between those who were fed by mouth and those who used gastrostomy. They did not need vitamin
supplementation and they maintained an adequate growth for their pathology.
Conclusion: Our results suggest that Ketogenic diet therapy may be effective and provide benefits in
patients with Rett syndrome,in the improvement of seizures as well as in the interaction with the
environment and social relationships perceived by the caregivers of these patients.
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Objectives and Study: The current management of severe malnutrition in Pakistan is based on WHO
guidelines. It is hypothesized that by optimizing, adapting, and implementing time oriented and
resource intensive approaches, a huge burden of high cost of RUTF may be reduced.
Methods: The standard treatment of uncomplicated SAM in Pakistan often utilizes prolonged use of
therapeutic food (RUTF), and after discharge results in high rates of relapse. The present pilot study
was conducted with the objective to find cost effective treatment protocols for treatment of
uncomplicated SAM children. The study was conducted at The Children's Hospital Lahore in OutPatient Therapeutic Program (OTP) center. The children diagnosed with SAM aged 6-59 months
without any specific gender preference were recruited. Weight, height and MUAC were measured at
the time of enrolment in the study and Weight for Height (WHZ), Weight for Age (WAZ), Height for Age
(HAZ) scores were calculated for baseline. For current pilot study SAM children were grouped into 3
clusters. Children in 1st cluster were treated as per standard CMAM protocols. Children in this cluster
were provided RUTF as per admission weight of child until they attain 11.5cm MUAC or >-3SD WHZ.
The children in the 2nd group (1st intervention group) were initially provided RUTF until they attain
MUAC 11. After this, children were provided 50% of their required daily calories intake by RUTF and
50% of the calories were provided by the home-based food. The children in the 3rd group (2nd
intervention group) were initially provided RUTF until they attain MUAC 11. After this, children were
provided their 100% caloric requirement from home-based food along with micronutrients sachets
(MMS). The discharge criteria for control group was according to the existing CMAM guidelines that is
MUAC > 11.5cm. The discharge criteria for 2 nd & 3rd group was MUAC > 12.5cm and WHZ > -2SD
score. Follow-up home visits of all children were done according to a predefined protocol. Growth rate,
recovery rate, mortality rate, relapse frequency and duration of recovery were calculated for each
group.
Results and conclusion: The mean age of the whole cohort was 15 months. Mean baseline weight,
height and MUAC of 1st group was 5.7 kg, 65.6cm, 10.3cm, whereas the 2nd group was 6.64 kg,
69.0cm, 10.7cm and the 3rd group was 6.53 kg, 68.67 cm, 10.5cm, respectively. At discharge the
mean weight, height and MUAC of 1st group was 6.36 kg, 66.45cm and 11.5cm whereas the mean for
2nd group was 8.35kg, 70.6cm and 12.7cm and the mean for 3rd group was 7.76 kg, 70.0cm, 12.42cm
respectively. The outcomes of the cohort were compared with Sphere Minimum standard for
therapeutical care and the final outcomes in our study showed that 86.6% children recovered 3.3%
children died, 10% defaulter while no cases of medical transfer and non-responders were reported.
Mean duration of recovery was longer in control group as compared to both intervention groups i.e. 5
weeks for control group vs 4 weeks in both intervention groups. Therefore, it is concluded that reduced
dose of RUTF supplemented with home-based local food can be equally effective treatment strategy.
However, further research is needed at large scale to confirm the evidence.
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Vitamin D supply in patients with bronchial asthma in different seasons of the year
Elena Kondratyeva1, Yuri Mizernitsky2, Natalia Ilyenkova3, Leonid Klimov4, Elena Loshkova1,5,
Svetlana Dolbnya4, Svetlana Dyakova2, Yuliya Mel'yanovskaya1, Aisa Zod'binova1
1Research
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Objectives and Study: To assess vitamin d availability in children and adolescents of three regions of
Russia with bronchial asthma (BA) in summer and winter. 300 patients (208 boys and 92 girls) with BA
aged 10.80 (7.51 -15.13) years, including 35 patients from Moscow (the Central region), 174 children
from Krasnoyarsk (the Siberian region) and 91 children from Stavropol (the southern region) were
examined. The comparison group included 148 healthy children of the same age.
Methods: The determination of the concentration of 25(OH)D was carried out by immune-enzyme
analysis (EuroimmunAG, Germany). By PCR, we studied TaqI 1206T> C (A> G), ApaI (c.1175-49G>
T), FokI (c.152T> C), by Pct I (BsmI) (c.1174 + 283G> A) polymorphisms gene VDR.
Results: The average vitamin D content in summer was 38.60 (31.21-50.84) ng/ml, in winter 13.20
(10.45-15.90) ng/ml. The frequency of 25(OH)D deficiency in winter is 82.74%, 25(OH)D deficiency is
noted among 9.01% of children, in summer, deficiency was found in 4.69% of patients and deficiency
among 14.01%. In summer, the highest level of vitamin D was recorded in Krasnoyarsk at 44.78
(33.75-60.56) ng / ml, and the lowest in Moscow at 33.30 (29.18-43.04) ng/ml. Patients who took
vitamin D in the summer had a significantly (p=0.012) higher level of 25(OH)D 45.94 (33.25-54.52)
ng/ml compared with the absence of 37.39 (31.11- 49.67) ng/ml. In winter, the vitamin D
supplementation significantly (p=0.000) increased its content 23.37 (13.30-24.80) ng/ml versus 12.85
(10.10-15.40) ng/ml, but the level of 25(OH)D remained below normal. In winter, the lowest values of
vitamin D, regardless of its additional intake, were recorded in Krasnoyarsk. Among all BA patients,
significant (p = 0.016) differences in the level of vitamin D depending on the supplementation in the
summer period were observed only in patients with the GA genotype of the Pct I (BsmI) VDR
polymorphism (c.1174 + 283G> A), their level of vitamin D was significantly higher in summer.
Conclusion: Children with bronchial asthma have a low supply of 25(OH)D in winter and summer,
which depends on the region of residence and persists despite taking a prophylactic dose of vitamin D.
Patients with genotype GA Pct I (BsmI) VDR (c.1174 + 283G> A) respond to vitamin D
supplementation in summer.
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D lactic acidosis - is it more prevalent condition than we think?
Ruth Kwasba1, Micheal Nwosu1, Sunita Rajani1, Zuzana Londt1, Katie Green2, Arun Urs1
1Sheffield
2Sheffield
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Introduction: D-lactic acidosis is a known complication in children with short bowel syndrome. The
unabsorbed carbohydrates are fermented by colonic bacteria to form D-lactic acid among other
organic acids. They typically present with episodic metabolic acidosis and characteristic neurologic
abnormalities including confusion, ataxia and slurred speech. Routine clinical assessment of serum
lactate covers only L-lactic acid; when clinical suspicion for D-lactic acidosis is high, special assays for
D-lactic acid are needed. Standard treatment consists of restricting oral carbohydrates or fasting,
correction of acidosis, and long-term suppression of pathogenic floras with antibiotics.
Methods: A retrospective case notes review with short bowel syndrome identified 3 children
presenting with d-lactic acidosis over a 10-year period at tertiary care hospital.
Results: Please see table
All 3 patients had jejuno-colic anastomosis who presented with neurological symptoms which pose a
diagnostic challenge as often confused with primary neurological disorder.
All the differential diagnosis including nutritional, metabolic and neurological was considered and
excluded. The acute episode management included IV fluids, sodium bicarbonate correction, strict
restriction of enteral carbohydrates with resolution of symptoms within 24-48 hours. All 3 patients had
been on cyclical antibiotic gut decontamination. Patient 2 required insulin which helped resolve the
acidosis swiftly. She continued to present with recurrent D lactic acidosis despite low carbohydrate
diet, cycling antibiotics, STEPP procedure for bowel dilatation, D lactate free probiotics and currently
established on partial parenteral nutrition. Patient 1 is doing well on carbohydrate restricted diet only.
Patient 3 remains on restricted diet, antibiotics with active weaning of parenteral nutrition.
Recolonisation of the intestine with non-pathogenic floras remains a long-term treatment goal.
Conclusion: D lactic acidosis is an uncommon condition, but likely an under recognised syndrome.
Physician should be aware of the risk factors and presenting symptoms while keeping a high index of
suspicion, as early detection leads to effective management of the condition. Diagnosis is made by a
combination of clinical and laboratory data including special assays for D-lactate. Although there is
safe and effective treatment strategies, multidisciplinary approach, compliance to dietary
recommendations help reduce the incidence but in rare cases novel emerging therapies need to be
considered.
Patient 1

Patient 2

Patient 3

Age/Gender

5 years M

5 years F

1.8 years M

Presenting symptoms

Ataxia,slurred speech,
Unsteady gait and slurred
drowsiness , inability to
speech
sit

Vomiting, decreased oral
intake, ataxia and feeling
genarally unwell

Underlying diagnosis

Gastroschisis

Complex gastroschisis

Necrotising enterocolitis

Bowel length

8cm of small bowel from
DJ flexure with jejunocolic anastomosis

50cm from DJ flexure
with jejuno-colic
anastomosis

23cm from DJ flexure
with jejuno-colic
anastomosis

Presence of Ileocecal
valve

No

No

No

Bowel lengthening
procedure

Yes

Yes

No

Parenteral Nutrition

None

4 days a week

3 days a week
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D-lactate level at time of
presentation

>582 micromol/L

>10,000 micromol/L

6000micromol/L

Growth Parameters
weight / Height

25th centile / 50th centile

50th centile / 9th - 25th
centile

25th- 50th centile / 50th
centile

[Results of clinical presentation and background of all 3 patients]
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Bovine milk fat globule membrane in complementary food in infancy: A follow-up study of
cognitive development at 14 years of age
Fabiola Lazarte1, Teresa Garcia1, Bo Lönnerdal2, Carolyn Slupsky2, Teresa Murguia-Peniche3,4, Anne
B. Heckmann5, Anne Staudt Kvistgaard5
1Instituto

de Investigación Nutricional, Nutrition and Child Development, Lima, Peru
Davis, Department of Nutrition, Davis, United States
3Mead Johnson Nutrition Medical Affairs, Research, Evansville, United States
4Indiana University, School of Medicine, Evansville, United States
5Arla Foods Ingredients, Pediatrics, Viby, Denmark
2UC

Objectives and Study: Bovine milk fat globule membrane (bMFGM) is considered to have specific
health benefits. Addition of bMFGM or bMFGM components in infant formulas or complementary foods
may support healthy brain and cognitive development in infants and young children. In a previous
randomized, double-blind, controlled study, 6- to 11-month-old Peruvian infants received
complementary food with added 1) whey protein concentrate (Lacprodan® MFGM-10, Arla Foods
Ingredients; source of bMFGM) vs 2) skim milk powder (Control). Both groups were additionally
supplemented with one recommended dietary allowance (RDA) of micronutrients. The objective of the
current follow-up study was to evaluate the effects of early nutrition on cognitive outcomes at 14 years
of age.
Methods: Of the original study cohort (n=499), 398 adolescents (79.8%) were located for follow-up.
The Wechsler Intelligence Scales for Children (Fourth Edition, WISC-IV; Spanish language version
[Mexico]) is comprised of 13 subtests grouped in four composite scores (Verbal Comprehension,
Perceptual Reasoning, Working Memory, and Processing Speed). Group mean composite scores and
Full Scale Intelligence Quotient (FSIQ) determined by the sum of 10 of the subtests were analyzed by
U-Mann Whitney.
Results: A total of 386 participants completed WISC-IV testing (bMFGM, n=196; Control, n=190) at 14
years of age. No statistically significant differences in mean WISC-IV composite scores were detected
between study groups (Table). The FSIQ was also assessed; no differences were detected in group
mean scores (bMFGM: 89.68±11.75, Control: 91.44±12.46; P=0.204). There were no differences in
participants (%) at each FSIQ performance cut-off (95% confidence, P=0.997) and the proportion
classified in each study group was similar (P>0.05). The largest proportion of participants (bMFGM:
43.9%, Control: 45.8%) were classified within the 90-109 point range (“average”), followed by the
“lower average”, 80-89 point range group (bMFGM: 32.7%, Control: 30.5%)
Conclusion: Dietary bMFGM in complementary foods during infancy was associated with similar
cognitive development as the Control group at 14 years of age.

WISC IV

bMFGM

Control

Verbal
85.37±12.76 86.82±12.63
Comprehension

P
0.28

Perceptual
97.10±11.10 98.62±12.21
Reasoning

Similarities

8.11±2.65

8.60±2.63

Block
design

10.14±2.68

10.31±2.59

Vocabulary

6.18±2.53

6.18±2.64

Picture
concept

9.02±2.48

9.28±2.72

Information

8.17±2.66

8.47±2.72

Matrix
reasoning

9.38±2.19

9.7±2.41

Working
Memory
Digit span

90.12±14.05 90.31±11.28
8.23±2.48

8.18±2.30

Volume 72, Supplement 1, May 2021
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Processing
96.09±12.57 97.94±13.92
Speed
Coding

9.59±2.77

0.12

0.44

9.87±2.82
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Letter number
sequencing

8.45±3.11

8.59±2.52

Symbol
Search

9.02±2.51

9.41±2.80

*bMFGM:n=196, Control, n=190

[WISC IV composite and subscale scores (mean±SD) by study group* at 14 years of age]
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Grain and wheat intake during early childhood: the TEDDY study
Elin M. Malmberg Hård af Segerstad1, Marlena Maziarz1, Xiang Liu2, Ulla Uusitalo2, Jimin Yang2, Kalle
Kurppa3, Suvi Virtanen4, Jill Norris5, Daniel Agardh1, Carin Andren Aronsson1, TEDDY study group
1Clinical

Research Center, Lund University, Diabetes and celiac unit, Malmö, Sweden
of South Florida, Morsani College of Medicine, Department of Pediatrics, Pediatrics
Epidemiology center, Tampa, United States
3Tampere University, Faculty of Medicine and Health Technology, Clinical Medicine, Tampere, Finland
4Finnish Institute of Health and welfare, Public Health Solutions, Helsinki, Finland
5Colorado School of Public Health, Department of Epidemiology, Aurora, United States

2University

Objectives and study: Higher intake of gluten, found in wheat, rye and barley, increase the risk of
coeliac disease in longitudinal studies following children at genetic risk. Data shows that gluten intake
differs among countries but there is a lack of data describing overall grain consumption in early
childhood. The aim of this study was to describe type and amount of grain consumption in four
different countries in a prospectively followed birth cohort.
Methods: The Environmental Determinants of Diabetes in the Young (TEDDY) study, follows children
at genetic risk of type 1 diabetes and coeliac disease from birth to 15 years of age at 6 clinical site
located in three states in the US and in Finland, Germany and Sweden. Dietary data were retrieved
from 3-day food records collected at 6, 9, 12 months and biannually thereafter up to 60 months of age.
Mean intake of all grains in grams/day (wheat, rye, barley, oats, corn, rice and others such as
buckwheat) and wheat in g/day was calculated. Food records where subjects were persistently
positive for autoantibodies against tissue transglutaminase (tTGA) and/or reported being on a gluten
free diet were excluded. A total of 51,772 food records were included in the analysis collected from
7273 subjects with median seven food records per subject (Q1 4, Q3 10). Linear mixed effects model
was used to explore the association of grain and wheat intake with country.
Results: The overall grain intake was mean 37.6 g/day higher in Sweden (CI 95% 36.4, 38.8), 23.5
g/day higher in Finland (CI 95% 22.2, 24.8) and 15.7 g/day higher in Germany (CI 95% 13.4, 18.0)
relative to that in the US. The grain intake increased 7.9 gram/day on average per year (CI 95% 7.6,
8.2), although the increase was over time lower in Finland (-2.7, CI 95% -3.2, -2.3) and Sweden (-2.8,
CI 95% -3.2, -2.3) compared with that in the US and Germany.
The overall wheat intake was mean 15.7 g/day higher in Sweden (CI 95% 14.8, 16.7) and 5.5 g/day
higher in Germany (CI 95% 3.7, 7.3) and 1.2 grams/day lower in Finland (CI 95% -2.2, -0.1) relative to
that in the US. The wheat intake increased 8.0 g/day on average per year (CI 95% 7.7, 82), although
in Germany it increased with an additional 2.1 g/day and year (CI 95% 1.4, 2.9). Subjects with an FDR
CD had a lower wheat intake of 5.1 g/day (CI 95% -7.1, -3.1) compared with those with no FDR CD.
Conclusion: Country of residence strongly influences the intake pattern of grains in early childhood,
both in total amounts in the diet and proportions of included types, which results in variation in gluten
intake. Understanding demographic and socioeconomic factors that influences the intake of gluten
containing grains in early life is relevant as it is a potential target for preventive dietary intervention for
children in risk of coeliac disease.
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The prevalence of cow's milk protein allergy in infants with gastroschisis and intestinal failure
type 2 and 3
Kornilia Nikaki1, Tracey Johnson1, Haidee Norton1, Gabis Chana1, Amrita Garcha1, Michelle Butcher1,
Wolfram Haller1, Lisa Whyte1, Theodoric Wong1, Sue Protheroe1
1Birmingham

Children's Hospital, Paediatric Gastroenterology, Birmingham, United Kingdom

Introduction: The prevalence of cow's milk protein allergy (CMPA) in infants with gastroschisis has
been reported as high as 45% [1], which is significantly higher than in the general infant population
(0.5-1% of breast fed babies and 5-7% in formula-fed babies)[2]. We aimed to define the prevalence of
CMPA in infants with gastroschisis and type 2 or 3 intestinal failure (IF) and compare this to other
groups of infants with type 2 or 3 IF.
Methods: We obtained parenteral nutrition (PN) prescriptions for infants born between July 2015 and
June 2020 who had been on PN for more than 28 days (with type 2 or 3 IF) in our tertiary intestinal
rehabilitation centre. We only included infants presenting in the first year of life with type 2 or 3 IF
related to a gastrointestinal disorder, other than enteropathies. We recorded the underlying cause of IF
and the number of patients clinically diagnosed with CMPA. The diagnosis of CMPA was made by the
clinical team on the basis of gastrointestinal symptoms, presence of macroscopic blood in the stools
and lack of any other alternative diagnosis with symptom resolution after initiation of a hydrolysed or
amino acid based formula. We then obtained the feeding records of the patients and noted the number
of infants on a hydrolysed and amino acid based formula during their hospitalisation and at the latest
dietetic follow up.
Results: Of 112 infants assessed, 23 (21%) were diagnosed with gastroschisis and 29 (26%) with
necrotising enterocolitis (NEC); 25/29 (86%) of these were surgically managed. CMPA was diagnosed
in 3/23 (13%) infants with gastroschisis, 5/25 (20%) of infants with surgically managed NEC and 5/64
(8%) of infants with other causes of type 2 and 3 IF. Out of 23 patients with gastroschisis, only one
was discharged on home PN with no concerns of CMPA. Of the total 112 infants, 98 (88%) presented
with type 2 IF and only 7 (7%) were also diagnosed with CMPA, while 14 (14%) infants were
discharged on home PN and 6 (43%) were also diagnosed with CMPA. An amino acid based formula
was trialled in 30/112 (27%) infants at some point during their hospitalisation. A hydrolysed formula
was used in 54/112 (48%) infants with type 2 or 3 IF, in order to treat fat and sugar malabsorption, with
57% of children continuing to take a hydrolysed formula at the last recorded dietetic follow up. Three
out of the 13 infants with CMPA (two with gastroschisis) have tolerated a dairy containing diet later on.
Conclusions: The prevalence of CMPA in infants with gastroschisis and type 2 or 3 IF is much lower
than previously reported. CMPA is most prevalent in infants with surgically managed NEC and type 2
or 3 IF, whilst the prevalence of CMPA in type 3 IF in general is significantly higher. The use of
hydrolysed formula for the management of malabsorption may be masking the diagnosis of CMPA in
children with type 2 IF.

No of infants

CMPA

Type 3 IF

CMPA & Type 3 IF

23

3

1

0

Surgically managed
25
NEC

5

6

2

Medically managed
4
NEC

0

0

0

Intestinal atresia

18

3

3

3

Malrotation

10

1

2

1

Hirschprung´s
disease

3

1

1

0

Gastroschisis
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Other

29

0

1

0

Total

112

13

14

6

[Prevalence of CMPA in infants with type 2 and 3 IF]
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Nutritional education in Mexican patients with multiple food allergies and the impact on the
nutritional condition
Isela Nuñez Barrera1, Elizabeth Estrada Reyes2, Magali Reyes Apodaca1
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Infantil de México Federico Gómez, Gastroenterology and Nutrition, Mexico, Mexico
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Objectives and Study: To determine the nutritional status of the paediatric patient with multiple food
allergy.
Methods: Retrospective cohort study, where patients referred by the allergy unit of the Hospital
Metropolitano, Mexico City, were recruited from June 1998 - July 2017. Food allergy was diagnosed
by suggestive clinical history, positive prick tests and specific food immunoglobulins. All patients
received a nutritional intervention that consisted in the delivery of a dietary manual with the positive
food restrictions, options in the market of allergen-free products, guidance in reading the label, as well
as micronutrient supplementation corresponding to the dietary restriction. In each visit the nutritional
status was evaluated by weight, height, anthropometric indicators, brachial circumference, tricipital
skin fold and determination of the percentage of muscle and fat tissue reserve. Nutritional follow-up
was given for an average of three months, with a maximum follow-up time of four years. For the
analysis of results, the visits of the first six months of follow-up were included, considering that more
than 50% of the subjects were lost with respect to the final view.
Results: A total of 379 patients were recruited, with a predominance of women, with an average age
of less than 5 years . At the baseline analysis 94 patients showed height commitment, with 83 patients
presenting mild commitment (≤ -1 z-score) and 21 with moderate commitment (≤ -2 z-score).
Regarding weight, 186 patients presented acute malnutrition (≤ -2 z-score), 10 overweight-obesity and
183 patients were eutrophic. We found the population maintained adequate reserve of lean body
tissue (> 90%) and the fat tissue indicates nutritional risk being below 80%. Patients presented
diversity in positive food allergies, 7 groups were made; considering that milk allergy reaction
predominates in more than 97%, milk allergy groups plus 1 or more allergens were performed. A
Spearman test didn´t show correlation with type of allergy and the nutritional condition, with a value of
0.16 for height and 0.86 for weight. In the post-intervention analysis of differences, significant
differences were found in the commitment of TE and lean tissue reserve, the rest of the
anthropometric parameters showed no significant differences. All the results described are in table 1.
It is important to emphasize that corn is the basis of Mexican diet and 39 patients with allergy to corn,
milk and other allergens, of which 13 patients were acutely malnourished and 9 with stunting.

Characteristic (n=
379)

Mean ± DS

Nutritional
modifications in
comparison to the
basal visit

p. value

Age, months
Sex, male

Subsequent visit

Weight compromise
183 (48.3) 155
(PT), n (%) Normal
(40.9) 31 (8.2) 10
Mild Moderate
(2.6)
Overweight/obesity

(n=377) 189 (50.1)
157 ( (41.6) 28 (7.4) 0.07
3 (0.8)

Height commitment
(HE) n, (%) Normal (n=379) 277 (72.7)
Mild condition
83 (21.8) 21 (5.5)
Moderate condition

(n=379) 285 (75.2)
76 (20) 18 (4.8)

Arm circumference,
cm Lean Muscle
15.5 ± 3.5 92 ± 16.5
Reserve, %.

16.0 ± 6.2 93 ± 15.9 0.07 0.05
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Tricipital skin fold,
mm Muscle fat
reserve, %.

8.2 ± 6.2 79.9 ±
33.5

Milk alergy, n(%)
Egg alergy, n(%)
Milk + 1 allergen,
n(%) Milk + 2
allergens, n(%) Milk
+ 3, allergens, n(%)
Milk + 4 allergens,
n(%) Others, n(%)

36 (9.5) 7 (1.9) 99
(26.3) 119 (31.3) 52
(13.7) 62 (16.3) 4
(1.0)

8.1 ± 5.3 80.1 ±
30.5

0.60 0.66

[Nutritional status of Mexican patients with multiple food allergies]

Conclusion: This study is the first cohort of multi-allergic patients that describes the nutritional status
of corn-allergic patients in our country. It is known that there is an imminent risk of growth retardation,
by limiting the diversity of the diet of the patient with multiple food allergy. Therefore, close monitoring
of growth rate, specialized food guidance and supplementation of limiting nutrients by dietary
restriction can optimize the growth of these patients. Although it is documented that the greater the
number of food allergic reactions, the greater the nutritional commitment, in this work it was observed
that the specialized nutritional intervention significantly impacts the growth rate and the anabolism of
the muscle tissue.
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Observatory of dietary diversification and eating behavior in 1- to 3-year old children
Hugues Piloquet1, Véronique Hospital2, Odile Capronnier3, Pascal Maigret2
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Introduction of solid foods to babies is recommended starting at around five months of age and
diversification should be done gradually. This is a crucial period that could durably shape eating
behaviors, with potential short- and long-term consequences on health. The MIAM observatory studied
eating behaviors (particularly fussiness which is frequently encountered at this age) in healthy children
aged 1 to 3 years, as well as their degree of dietary diversification, and identified family and personal
factors that could exert an influence.
This multicenter, cross-sectional, observational study was conducted by pediatricians and GPs. Eating
behavior was assessed with the parent-reported Child Eating Behaviour Questionnaire (CEBQ)1,
which comprises 8 sub-scores including the CEBQ-FF (Food Fussiness). The physicians evaluated
dietary diversification with the Infant and Child Feeding Index (ICFI)2. Prognostic factors for these two
scores were studied by stepwise multivariate logistic regression. Only statistically significant Odds
Ratios (ORs) are presented.
The MIAM cohort comprised 1,356 children aged 1 to 3 years (56.8% aged 1 to 2 years and 43.2%
aged 2 to 3 years) enrolled by 447 physicians (88.2% pediatricians). Food fussiness (CEBQ-FF>3)
was identified in 19.5% of the children. It was more common in the older children (25.1% of 2- to 3year-olds versus 15.2% of 1- to 2-year-olds, OR=1.7) and in those conceived by medically assisted
reproduction (35.1% versus 18.6%, OR=2.9), whereas it was less common in children in home
daycare (16.2% versus 21.5% in the others, OR=0.7). Fussy behavior was also influenced by the
conditions of mealtimes and was more common when parents used rewards to encourage the child to
finish his plate (OR=3.6) or let the child eat as he wished (OR=3.4), when the child did not fully take
part in the family meal (OR=1.8) or when a distraction was present during mealtime (OR=2.1). Dietary
diversification was considered satisfactory (ICFI>13.8) in 78.2% of the children. The factors
significantly correlated with insufficient diversification included the presence of atopic dermatitis
(OR=2.2), being an only child (OR=1.7) and an absence of foods “specially for kids” (OR=1.7). No
correlation was found between the type of eating behavior and the degree of diversification.
These findings suggest that the use of rewards for finishing the plate as well as a lenient attitude
towards eating are counterproductive since they are very strongly associated with a greater risk of
food fussiness. On the other hand, the children seemed less “picky” if they took their meals with the
family or with a third person such as a childminder. Children with satisfactory dietary diversification
had fewer signs of allergy than the others, ate more foods “specially for kids” and were more likely to
have siblings.
References:
1. Wardle J et al. J Child Psychol Psychiatry 2001; 42(7):963-70.
2. Qu P et al. PloS One 2017; 12(2):e017194.
Disclosure of Interest: H.P. received consulting and lecture fees. O.C. is an employee of Euraxi
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Effect of sun exposure on vitamin D levels of infants aged 7-12 months in Indonesia
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Objectives and Study: To analyze the effect of sun exposure on vitamin D levels in Indonesian
infants aged 7-12 months
Methods: Our randomized controlled study included 109 infants aged 7-12 months who visited the
Public Health Center in Semarang city from February to May 2019. After application of the inclusion
(no congenital or chronic disease, parents' consent) and exclusion criteria (moderate or severe
malnutrition, skin tone other than yellow or brown, clinically manifest severe vitamin D deficiency,
vitamin D supplementation), 54 infants were assigned to the intervention and 55 infants to the control
group. The intervention entailed sun exposure of 50% of the body surface area for 5 minutes between
10:00 and 14:00 three times a week for two months. Vitamin D serum levels were measured before
and after the intervention. Food recall was done in both group to measure vitamin D daily intake.
Results: During the study period from February until May 2019, 116 infants fulfilled the inclusion
criteria. Three infants were excluded because of moderate and severe malnutrition, resulting in 113
infants being enrolled. There were 51 male (46.8%) and 58 female (53.2%) infants in this study. No
difference was found in the vitamin D levels between genders. There was a significant difference in the
BSA between the intervention and control group. There were no significant differences in age, sex,
nutritional status, vitamin D serum levels before the intervention, vitamin D status, and history of
exclusive breastfeeding between the groups.
After the two-month intervention, there was a significant difference in the vitamin D levels between the
control and intervention group (mean difference 11.35 ng/mL; P = 0.0005; 95% CI 4.4-18.3).There was
no significant difference between vitamin D intake and vitamin D levels ( P = 0.59). While there was no
significant difference between the vitamin D levels before and after the two months in the control
group, there was a significant difference between these levels in the intervention group (P = 0.002).
There was no correlation between the BSA and vitamin D levels (P = 0.41). The Pearson correlation
coefficient (r) was 0.08, implying a positive correlation with very weak correlation power.
Conclusion: Sun exposure of 50% of the body surface area for 5 minutes between10:00 and14:00
increases vitamin D levels of infants aged 7-12 months in Indonesia.
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The ketogenic diet in children with drug-resistant epilepsy
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Objectives and Study: Recently there has been an increasing interest in alternative methods of diet,
which include the ketogenic diets (KD). The correct organization of nutrition using a ketogenic diet
largely determines the success of diet therapy.
Methods: 182 children with drug-resistant epilepsy (DRE) (age range: 1-15 years) were under
observation. The children were treated by classic KD. The assessment of food consumption was
carried out in two groups that consisted of 39 patients (41% males, mean age±SD 8,0±3,9 years) with
DRE who followed the KD, and 26 patients (53% males, mean age±SD 8,0±3,9 years), who received
anticonvulsant drugs.
Results: 150 patients out of 182 had been under observation for 6 month. Among them positive effect
was achieved in 15% (>50 % seizure reduction), in 18% (> 75% seizure reduction) and in 19% (full
seizure control). 48% had < 50% seizure control compared to before starting KD. 32 children withdrew
early because of parents' demands due to inefficiency (22 children (68,7%)), family difficulties (4
children (12,5%)), side effects (5 children - resistant dyspepsia, 1 child - hematuria (18,75 %)). Among
12 patients with glucose transporter type I deficiency syndrome (GLUT1) (mutation in gene SLC2A1),
10 children had 100 % seizure control, 1 child had >75% seizure control. There were no effects seen
in 1 case with 1 patient with SLC2A1 mutation (focal cortical displasyas (SLC2A1 + FCD)).Dietary
intake of children treated by KD differed from the control group by significant decrease of vitamins (С,
В1, В2, В9) and minerals (P, Mg, Fe, Se) (р< 0,05). Dietary intake of calcium and vitamin D were
significantly decreased in main and control groups (636,8±252,1 и 614,5±248,3 mg/day, и 2,6±1,6 и
2,4±2,3 mkg/day, respectively), which required the use of vitamin and mineral correction.
Conclusion: KD is an effective treatment method for patients with DRE. However, all children treated
by KD are at higher risk of nutritional deficiencies and need nutritional care for adequate correction of
their food ration depending on results of the food consumption assessment.
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Food selectivity in pediatric patients with autism spectrum disorder at the Civil Hospital of
Guadalajara
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Introduction: Autism is a chronic neurological dysfunction condition characterized by Wing´s triad;
communication (verbal and non-verbal), flexibility (restricted and repetitive behaviors) and social
interaction. The prevalence in the US is 0.34%, the 2016 report from Mexico is 0.87%. There is
evidence of an increase in the last 30 years. Food selectivity has been described as an early sign for
the diagnosis of autism, with a prevalence of up to 90%; the most frequent non-neurological symptoms
are gastrointestinal. The latter with such importance that it is directly correlated with the behavior.
Objectives and Study: To identify the frequency of food selectivity in patients with Autism Spectrum
Disorder (ASD) and its gastrointestinal asssociated symptoms.
Methods: Observational, cross-sectional, descriptive study. All patients with a diagnosis of ASD made
by a pediatric neurologist, aged 3 to 16 years, indistinct gender, who attended the outpatient pediatric
and pediatric neurology consultation at the Civil Hospital of Guadalajara, were included, ”Dr. Juan I.
Menchaca ”, during the period of 1 year.
Results: 54 patients were evaluated, the average age of 8.5 years (±4.4), the female predominance
(70.4%), the frequency of food selectivity was 70% and that of gastrointestinal symptoms was 72.2%.
In the characterization of ASD, a preference for tubercles was found in 27.8% of the patients; proteins
24.1%; refined fruits and sugars 13%; flours and cereals 1.9%. They preferred soft texture in 55.6% of
the cases; in terms of size, pieces in 42.6%; the sweet taste in 70.4%; no color preference was
identified in 66.7%; the preferred shape was circular in 24.1%; 72.2% of the patients presented food
aversion, 40.7% presented PICA and the greatest preference was ice in 14.8%; 77.8% of the patients
were identified with anxiety and 35.2% with sleep disorders. Regarding BMI, 59.3% of patients were
staged as normal, only 9.3% with grade I obesity and 20.4% with low weight. According to
gastrointestinal disorders, the group of disorders with abdominal pain was found more frequently,
specifically epigastric pain syndrome in 23% and irritable bowel syndrome in 10.2%; the next most
frequent group were functional defecation disorders, where 17.9% presented constipation and 15.3%
non-retentive fecal incontinence.
Conclusion: Identifying the frequency of food selectivity, its characterization and the gastrointestinal
symptoms present in patients with ASD makes it possible to recognize the need for care and favors
timely multidisciplinary management in order to improve the quality of life and behavior of the patient.
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Supplementation with vitamin D in infants, is it necessary to change our recommendations?
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Objectives and Study: In recent years there is a growing concern about the importance of
maintaining adequate levels of vitamin D since low serum levels have been linked to rickets and other
long-term diseases in numerous studies.Vitamin D supplementation in the first months of life is
necessary because transplacental transport provides enough vitamin D only for the first two months of
life and also because of insufficient skin synthesis in that period due to scarce sun exposition. Thus,
infants and young children depend on nutritional contributions to maintain correct levels and in our
hospital we follow ESPGHAN recommendations of administering an oral supplementation of 400
UI/day for the first year of life. In some European countries supplementation is maintained until the
second summer of life and there are some scientific societies that recommend a higher daily dose.
Our goal is to review 25-hydroxy vitamin D (25(OH)D) serum concentration in our patients under 2
years of age.
Methods: Retrospective observational study including all patients under 2 years of age who attended
our Pediatric Gastroenterology clinic between the years 2016 and 2017 and needed a blood test.
25(OH)D serum concentration was requested. Patients were divided in two groups according to age,
younger or older of 1 year and 25(OH)D serum concentration were analyzed. Vitamin D deficiency
was defined as < 25nmol/L, inadequate levels as 25 -49 nmol/L and sufficient levels as >50nmol/L.
Sex, age, season of blood test and dietary intake of vitamin D was recorded.
Results: 92 patients were included, 53 determinations of 25(OH)D serum concentration were made
during the first year of life and 56 during the second year. In the group of patients under 1 year, the
average of 25(OH)D serum concentration was 107,4 nmol/L (SD 29,7) and two patients in this group
(3,7%) had inadequate serum concentration (range 28,05-29,3 nmol/L). In patients between 1 and 2
years, the average was 90,1 nmol/L (SD 32,5) and three patients (5,3%) had inadequate serum
concentration (range 25,3-48,3. Any patient had a vitamin D deficiency.
In the group under 1 year 27 determinations were made in long winter (November-April) and 26 in long
summer (May-October) while in the other group were 41 and 15 determinations respectively. 64,1% of
families were contacted by phone to know for how long they had given the supplement: 7 (9%) infants
received vitamin D for less than 6 months; 2 (2,5%) infants between 6 and 12 months; 22 (28,5%)
infants up to 12 months; 12 (15,5%) more than 12 months; 6 (7,8%) didn´t remember; 7 (9%) not
given; 3 (3,4%) other.
Conclusion: All patients in both groups except five had sufficient levels of vitamin D regardless of age
and how long the oral supplement had been given. For this reason, we conclude that present
recommendations seem useful for our patients and supplementation for further period or higher dose
is not necessary. This could be due to the fact that the cutaneous synthesis of vitamin is the most
important source and the city in where the study was carried out (Terrassa, Barcelona) is at a latitude
of 41º and the solar radiation is high. Prospective studies with a greater number of patients should
investigate adequate supplementation in southern latitudes.
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Prevalence of malnutrition in hospitalized paediatric patients: A 2015-2019 national data
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Objectives and Study: Malnutrition in hospitalized patients is one of the healthcare issues that often
overlooked. The study aim to assess the magnitude and pattern of malnutrition in hospitalized Thai
paediatric patients between 2015-2019.
Methods: The information on nutritional status was evaluated by using the ICD10 to define three
major forms of malnutrition: E40-46 for undernutrition; E66 for overweight and obesity; D50-53, E5055, E60-64 for micronutrient deficiencies. The data of inpatients aged under 18 years from National
Health Security Office (NHSO) of Thailand between January 1st, 2015 to December 31st, 2019 were
collected.
Results: Total of 115,254 cases (0.8% of total population who aged under 18 years) were admitted
with nutritional problems. The prevalence of undernutrition, overweight and obesity, and micronutrient
deficiencies were 8.9%, 12.2%, and 81.7%, respectively. Among hospitalized patients with
micronutrient deficiencies, 95% were diagnoses as iron deficiency anaemia, 2.2% with vitamin D
deficiency, and 0.7% with zinc deficiency. Compared to a group of patients who were admitted with
other diagnosis, a group of malnourished patients had significantly longer hospital stays (10 days (IQR
3-28) vs. 2 days (IQR 2-4), p< 0.001) and higher hospital costs (~738 EUR (IQR 266-2720) vs. 89
EUR (IQR 53-168), p< 0.001). There was increasing trend of undernutrition from 2015 to 2019 (1.38
per 1000 admission in 2015 and 2.46 per 1000 admissions in 2019).
Conclusion: Based on the National Health data, malnutrition was common in paediatric patients and
associated with prolonged length of stay and higher hospital costs.
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Clinical and biochemical patterns of children with rickets
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Objective and Study: To identify the clinical features and changes in bone metabolism in rickets in
children.
Materials and methods: A controlled clinical comparative study of the type of case-control of 108
children aged 5 months to 2 years was carried out. The study of biochemical parameters was
conducted by ELISA.
Results: Acute (46%) and subacute rickets (54%) are equally common in children. Children with an
acute course of mild rickets had lesions on the part of the skeletal system in the form of softening of
the seams and the edges of the fontanelle (100%). Patients from the group of acute moderate severity
had disorders of the bone and joint system, clinically manifested by craniotabesis (100%), as well as
delayed teething in 76% of patients. All patients in the subacute group with mild severity had a lesion
of the osteoarticular system - hyperplasia of the frontal and occipital tubercles, swelling of the
superciliary arches was noted in 58% of children. Symptoms of osteoid hyperplasia were
characterized by lesions of the osteo-articular system of patients with a subacute course of moderate
severity of rickets. They were manifested by flattening of the occipital part of the head in 100% of
children, bulging of the frontal, occipital tubercles in 84%, rachitic rosaries in 36%, and also with varus
deformity of the bones of the lower limbs in 33% of children and delayed teething in 78%. The calcium
concentration of the blood serum of children with rickets is lower than in the control group. Calcitriol
concentration is reduced in all groups of children with rickets. The concentration of C-terminal
telopeptide type I collagen is reduced only in acute course of rickets by 31% (p> 0.05) of the level of
healthy children. The maximum increase in the concentration of osteoprotegerin is observed in the
medium-severe degree. Calcitonin levels were significantly reduced in acute rickets by 26% (p< 0.05)
compared to the control group was 7.48 [3.84; 8.76]. The concentration of parathyroid hormone was
increased by 7.70 [5.90; 9.50] in acute rickets.
Conclusions: In the pathogenesis of rickets, the most significant roles are played: a decrease in the
concentration of calcitriol and calcitonin, an increase in the level of osteoprotegerin, parathyroid
hormone and osteocalcin. Markers of osteomalacia are parathyroid hormone and calcitonin.
Osteoprotegerin and osteocalcin are markers of osteoid hyperplasia.
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Cow's milk allergy guidelines: A quality appraisal with the AGREE II instrument
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Objectives & study: Since the publication of The World Allergy Organization (WAO) Diagnosis and
Rationale for Action against Cow´s Milk Allergy (DRACMA) guidelines in 2010, a number of other
guidelines, expert opinions, and position papers for the management of cow's milk allergy (CMA) have
been published. However, their quality has not been formally appraised. Our aim was to systematically
review the quality of the guidelines on CMA diagnosis and management in children and/or adults
published between 2010 and 2020.
Methods: The MEDLINE, EMBASE, ISI Web of Science, World Health Organization Global Index
Medicus, Turning Research into Practice databases and website guideline repositories were searched
from January 2010 until May 2020. Any clinical practice recommendations and/or guidelines focusing
on the diagnosis and management of CMA in children and/or adults developed or endorsed by
professional scientific societies or organizations were included. The methodological rigor, quality, and
transparency of relevant guidelines were assessed with the use of the Appraisal of Guidelines for
Research and Evaluation (AGREE II) tool. The AGREE II is a 23-key item tool organized within six
domains. These include: (1) scope and purpose; (2) stakeholder involvement; (3) rigor of
development; (4) clarity of presentation; (5) applicability, and (6) editorial independence. The AGREE
II also includes an overall assessment that requires the appraiser to make overall judgements of the
practice guideline while considering how they rated the 23 items.
Results: We included 12 guidelines; eight were developed by national, and four, by international
organizations. Eight of them focused only on children. The quality scores for each domain varied. Of
all the domains, the clarity of presentation domain had the highest median score (92%; range 81100%), whereas rigor of development had the lowest median score (30%; range 15-67%). The median
scores (range) for individual domains were as follows: score and purpose 82% (79-99%), stakeholder
involvement 63% (21-79%), rigor of development 30% (15-67%), clarity of presentation 92% (81100%), applicability 68% (57-75%), and editorial independence 75% (69-100%). The median overall
score was 70% (58-89%). The maximum possible overall score was 100% and it was achieved by four
guidelines [from the National Institute for Health and Care Excellence, the British Society for Allergy &
Clinical Immunology, WAO, and the International Food-Protein-Induced Enterocolitis Syndrome
Association].
Conclusion: The quality of CMA guidelines published in the past 10 years varied, and the weakest
point was rigor of development domain. Nevertheless, the majority of identified guidelines were of
good or very good quality.
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Meta-analysis of 186 articles: Plasma phospholipid fatty acid supply of expecting women
during pregnancy and at delivery
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Objectives and Study: Long-chain polyunsaturated fatty acids play an important role in the
maturation of the developing nervous system, so maternal fatty acid supply is essential for the fetus as
well as the newborn baby. Our aim was to systematically review available data on fatty acid
composition of plasma and erythrocyte membrane lipids in expecting women during pregnancy and at
delivery.
Methods: We performed electronic literature search on Embase, Cochrane Library, and Ovid Medline
in July 2017 and in a reduced form in January 2020 with a search strategy including the following
search expressions: (pregnant* OR gestation* OR deliver*) AND (arachidonic OR docosahexaenoic)
NOT animal. We analysed data from clinical trials investigating fatty acid composition of plasma or
erythrocyte membrane lipids in healthy expecting women without any fatty acid supplementation
during pregnancy. Statistical analysis of fatty acid data was performed by Comprehensive MetaAnalysis v3.0 Software.
Results: After excluding duplicates 3809 potentially relevant articles were found. We excluded 3623
articles because they didn't meet our inclusion criteria, so 186 relevant articles remained publishing
fatty acid data of plasma or erythrocyte membrane lipids. From these 53 articles published data of
plasma phospholipids (PLs). We found, that during the second trimester studies investigated fatty acid
status of a great number of mothers (n = 8753-8983), while in the three other timepoints the studies
investigated somewhat smaller (n = 1471-2914) populations. The biggest number of studies about
maternal fatty acid data was found in the third trimester. Values of arachidonic acid decreased
significantly by the 3rd trimester, while its values became significantly higher at delivery. On the other
hand, values of docosahexaenoic acid remained quite stable during pregnancy, but decreased by
delivery.
Arachidonic acid (AA)

Docosahexaenoic acid (DHA)

Nr of studies (Nr. of
mothers)

mean (95% CI)

Nr of studies (Nr. of
mothers)

c

15 (n = 1480)

4.19 (3.97-4.41)

14 (n = 1471)

2nd trimester

9.53 (9.23-9.85) a, d, e

25 (n = 8983)

4.65 (4.45-4.86)

27 (n = 8753)

3rd trimester

8.72

(8.47-8.97)b, d, f

36 (n = 2655)

4.38 (4.08-4.67)

37 (n = 2914)

delivery

8.81 (8.33-9.28)c, e, f

27 (n = 2145)

3.96 (3.73-4.18)

28 (n = 2231)

mean (95% CI)
1st trimester

9.71 (9.22-10.21) a, b,

[Mean values with 95% confidence interval (95% CI) of arachidonic acid (AA) and docosahexaenoic
acid (DHA) during pregnancy and at delivery]
Superscript letters denote significant differences between two timepoints:
a, b, c, d, e, f : p < 0.001
Conclusion: Our results indicate that on a population level, in plasma phospholipids values of
arachidonic acid decreased significantly in the course of pregnancy. However, docosahexaenoic acid
status remains remarkable stable during pregnancy.
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Objectives and Study: The study objective was to develop a Dietary Diversity Score (DDS) based on
counting 10 food groups consumed for the evaluation of micronutrient intake of Filipinos age 3 to 18
years old.
Methods: Dietary data of 7,448 Filipinos in the Philippine National Nutrition Survey in 2013 was used
and the adequacy of iron, vitamin A, vitamin C, thiamine, riboflavin and niacin were assessed. Nutrient
Adequacy Ratio for each micronutrient was computed and were used to calculate the Mean Adequacy
Ratio (MAR). Linear association for MAR and the different points for DDS was verified using Pearson's
correlation. Sensitivity and specificity were analysed through the Receiver Operating Characteristics
curve which was also used to determine the DDS cutoff points with the best sensitivity and specificity
using MAR as the standard.
Results: The mean DDS is 6 and the mean MAR is 0.69. There was significant positive correlation
between MAR and DDS (r=0.29; P< 0.0001). A DDS of 6 and 7 showed the highest sensitivity and
specificity for achieving MAR of 0.5 and 0.75, respectively.
Conclusion: DDS is significantly correlated with micronutrient intake and a score of 6 to 7 out of 10
food groups can be used to predict adequacy of micronutrients in the diet of Filipino children and
adolescents.
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The immunological functions of bovine whey proteins IgG and lactoferrin is compromised by
heat treatment: implications for infant nutrition
Anouk F. Feitsma1, Laurien H. Ulfman1, Talitha Eshuis-de Ruiter1, Elise H.R. van de Weg-Schrijver1,
Helmie W.G.F.M. van Dijck1, Roy Beernink1, Joost R.J.J. van Neerven1
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Expert Team Nutrition, Amersfoort, Netherlands

Objectives and Study: Epidemiological evidence has shown that consumption of raw, but not heated,
farm milk in early life is associated with a lower risk of asthma, rhinitis and eczema. We studied the
effect of heat treatment on bovine whey proteins IgG and lactoferrin to estimate the effect of milk
processing on immune support. In addition, we aimed to check if there is a correlation between
detection of bovine IgG and lactoferrin in ELISA and activity in functional assays.
Methods: Functional assays for lactoferrin and IgG were used before and after heat treatment of the
proteins at different temperatures. To this aim THP-1 cells were activated by lipopolysaccharide (LPS),
and production of TNF-α was measured in the absence or presence of native and heat treated
lactoferrin. In addition, the inhibitory effect of lactoferrin on growth of E coli was measured. For native
and heat treated bovine IgG, the binding to Salmonella LPS was measured as a measure of intact
antigen binding capacity and therefore functionality. Finally, the detectability of the proteins was
measured by ELISA to correlate detection of the proteins by ELISA to functional activity.
Results: The antimicrobial effect of lactoferrin was strongly reduced after heat treatment, especially at
and above in vitro time/temperatures of 60 sec 72°C. Similar inactivation profile was seen in another
assay in which the LPS-induced production of TNF-α by THP-1 cells was studied. Likewise, the
binding of bovine IgG to salmonella-derived LPS was strongly decreased after increasing in vitro
time/temperature treatment. These functional read outs correlated with the detection of both lactoferrin
and bovine IgG by ELISA assays showing that the ELISA method reflects biological activity of these
milk proteins.
Conclusion: These results show that the function of immunologically active milk proteins is dependent
on nativity of the proteins, and that too intense heat treatments in processing abolish their functional
activity. This calls for less stringent milk processing techniques for the preparation of early life nutrition
formulas to retain the biological functions needed for immune support.
Disclosure of Interest: All authors are employed by FrieslandCampina, Amersfooort, The
Netherlands.
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markers related to immune interventions in early life
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Objectives: A healthy immune status is strongly conditioned during early life stages. Insights into the
molecular drivers of early life immune development and function are prerequisite to identify strategies
to enhance immune health. Even though several starting points for immune modulation have been
identified, there is no regulatory guidance on how to assess the risk and benefit balance of such
interventions. In this study we used a network-based strategy to predict and prioritize markers to
assess effects of early life immune intervention.
Methods: First an inventory of available literature (till Jan. 2019) regarding 6 immune developmental
periods (1st/2nd/3rd trimester of gestation, birth, newborn (0-28 days), infant (1-24 months)) in human
and experimental animals was made using Scopus and PubMed. Information was extracted and
structured from relevant early life articles using the automated text mining and machine learning tool
INDRA. INDRA identified relevant entities (e.g. genes/ proteins/metabolites/ processes/ diseases),
extracted causal relationships among these entities, and assembled them into six early life-immune
causal networks, each compromising a different time period in early life. These causal early life
immune networks were denoised using GeneMania, enriched with data from the gene-disease
association database DisGeNET and Gene Ontology resource tools, inferred missing relationships
and added expert knowledge to generate information-dense early life immune networks.The resulting
complex early life human immune networks were subjected to the PageRank centrality algorithm to
identify and prioritize genes of the early life immune system as candidate biomarkers of early life
immune intervention.
Results: In total 2966 articles were selected using the literature databases of which 829 articles were
considered relevant after screening. From these full text articles, INDRA extracted resp. 2101, 3234,
3654, 1568, 2917 and 1487 unique relationships between entities, resulting in 6 causal early-life
immune networks, each covering a different time period. Gene enrichment steps further increased the
number of gene-bioprocess and gene-disease relationships (range of 5816-16082 unique
relationships). In addition the inference steps added 1529 to 3343 relationships to the networks.
Analysis of the complex early life networks by PageRank, not only confirmed the central role of the
usual suspects (e.g. chemokines, cytokines and other immune activation regulators (e.g. CD55,
FOXP3, GATA3, CD79A, C4BPA), but also identified less obvious key marker candidates (e.g.
CYP1A2, FOXK2, NELFCD, RENBP). Comparison of the different early life periods, resulted in the
prediction of 11 key early life genes overlapping all early life periods (TNF, IL6, IL10, CD4, FOXP3,
IL4, NELFCD, CD79A, IL5, RENBP and IFNG), and also genes that were only described in certain
early life period(s).
Conclusion: Here we describe a promising network-based approach that provides a science-based
and systematical way to explore the functional development of the early life immune system in time.
This systems approach aids the generation of a testing strategy for assessing the safety and efficacy
of early life immune modulation by predicting the key candidate markers during different phases of
early life immune development.
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[Figure 1.]
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Delayed analyzing of hydrogen breath samples
Marjolein Willemsen1, Kristel Van De Maele1, Yvan Vandenplas1
1UZ

Brussel, KidZ Health Castle, Brussels, Belgium

Objectives and Study: Measuring hydrogen in exhaled breath is a reliable and non-invasive method
to diagnose lactose malabsorption. The COVID-19 pandemic forced to rethink procedures as breath
tests could be seen as potentially aerosol generating procedures.
Methods: Parents and children were instructed by the nurses how to collect breath samples. After
providing two baseline breath samples and drinking the lactose solution (2g/kg with a maximum of
50g), the children were asked to exhale in 2 different syringes every 30 minutes for 3 hours. The
syringes were brought back to the clinic within 24 hours and the first 7 breath samples were analyzed
immediately. The second 7 samples were stored at room temperature and analyzed 1 to 5 days later.
All breath samples were analyzed using the QuinTron MicroLyzer (Milwaukee, Wis., USA).
Results: A total of 73 “double” hydrogen breath tests were performed at home during the four-month
study period (one child refused to drink the lactose). Mean age of the children was 9.8 years (SD ± 3.2
years; median age 9.4 years). The early read-outs were performed 4.5 to 30 hours (mean 15.8h, SD
10h) after the beginning of the test. Of 73 tests performed at home, one test was not interpretable, as
the child cooperated insufficiently and many samples were invalid. Of 72 remaining breath tests, 33
tests (45.8%) were positive (increase of > 20 ppm )(32 only for hydrogen, 1 for both methane and
hydrogen). All second samples were analyzed 20 to 117 hours after the first samples (mean 41.7h, SD
24.3h). All negative tests were again negative. 32 tests were positive for a second time. One test was
not conclusive, as the last breath sample was invalid - and this was the only one that was increased
during the early read-out. The mean difference in expired hydrogen for all positive test was -0.8 ppm,
median of difference was 0. There was a high correlation between the H2 concentration of first and
second breath samples (r=0.96, p=0.000).While children often refused to drink the solution when the
lactose breath test was performed in the clinic, only one child out of 74 refused to drink the lactose
when performed at home.
Conclusion: Hydrogen methane breath testing can be performed at home in a reliable way. More
important, results are not influenced by the fact that that the analyses are done after 1 to 5 days. The
expired hydrogen level remains stable in these plastic syringes even if they are preserved at room
temperature during a couple of days.
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Results of the implementation of the national program "Vitamin D Deficiency in Children and
Adolescents of the Russian Federation: Modern Correction Approaches"
Anastasya Yagupova1, Leonid Klimov1, Victoria Kuryaninova2, Svetlana Dolbnya1, Irina Zakharova3,
Anna Tsutsaeva1, Anna Dyatlova4, Natalya Verisokina1, Roza Atanesyan5
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To date, the most controversial issue is the rational dosage and duration of the course of
cholecalciferol products intake for the correction and prevention of hypovitaminosis D.

Objectives and Study: comparison of the structure of vitamin D supply in children before and against
the introduction of the National Program "Vitamin D Deficiency in Children and Adolescents in the
Russian Federation: Modern Correction Approaches” in young children living in the South of Russia
into clinical practice.
Methods: Study included two stages. The first stage of the study took place in the period from 2013 to
2016 - before the implementation of the National Program " Vitamin D Deficiency in Children and
Adolescents in the Russian Federation: Modern Correction Approaches ", the second stage took place
in 2018-2019 - against the implementation of the National Program in clinical practice. The study
included 246 children aged from one month to 3 years who received cholecalciferol products. The
average age of children at the first stage was 11.7 ± 0.7 months, at the second - 13.9 ± 1.0 months
(p> 0.05). Age distribution of children who entered the first and second stages was as follows: children
from 1 to 6 months - 52 (31.7%) and 14 (17.1%), from 6 to 12 months - 47 (28, 7%) and 32 (39.0%), 2
years old - 42 (25.6%) and 22 (26.8%), 3 years old - 23 (14.0%) and 14 (17.1 %) children,
respectively. Vitamin D provision was assessed by the serum calcidiol level. Satisfactory supply was
diagnosed at a level of 25 (OH) D more than 30 ng/ml, insufficiency - from 20 to 30 ng / ml, deficiency
- less than 20 ng / ml.
Results: Against the introduction of the National Program into clinical practice, the frequency of
prescribing a dosage of 500 IU / day decreased to 4.9% (p < 0.001), 1000 IU day increased to 70.7%
(p < 0.001), and the dose of 1500 IU / day was taken by 24.4% of children.

Before the
After the
implementation of implementation of
the National
the National
Program (2013Program (20182016)
2019)

Characteristics

Unit of
measurement

25(ОН)D, Me[Q25Q75]

ng/ml

29.1 [22.8-39.5]

51.3 [38.1-61.5]

< 0.001

25(ОН)D level < 20
ng/ml

n (%)

28 (17.1%)

0 (0%)

< 0.001

25(ОН)D 20-30
ng/ml

n (%)

62 (37.8%)

10 (12.2%)

< 0.001

25(ОН)D > 30
ng/ml

n (%)

74 (45.1%)

72 (87.8%)

< 0.001
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Dose of vitamin D
in 1-year old
children

IU/kg/day

82.0 [63.3-120.2]

129.0 [119.0-151.0]

< 0.001

Dose of vitamin D
in 2-year old
children

IU/kg/day

61.3 [46.3-91.0]

103.0 [95.0-121.7]

< 0.001

Dose of vitamin D
in 3-year old
children

IU/kg/day

38.6 [34.6-52.1]

97.0 [77.0-107.0]

< 0.001

[Comparative characteristics of vitamin D provision in children before and after the implementation of
the National Program]
Hypovitaminosis D in young children in Southern Russia until 2018 was diagnosed in 54.9%, against
the implementation of the National Program - in only 12.2% of children (p < 0.001). Among the
children examined in 2018-2019, it was possible to completely eliminate severe deficiency and
insufficiency of vitamin D.
Before the implementation of the National Program, there was a negative correlation between age and
the level of 25(OH)D (r = -0.3, p < 0.05), indicating a drop in vitamin D supply from the first to the third
year of life, and against the implementation of the National Program the strength of this connection
decreased (r = -0.2, p = 0.01). The daily dose of cholecalciferol before the implementation of the
National Program did not reach 100 IU / kg per day in any of the age groups, and also decreased from
the age of 1 year to 3 years by 2.12 times. After the implementation of the National Program, the
decrease in the average daily dose was not so significant (only 1.32 times).
Conclusions: It was demonstrated that daily doses per kilogram of body weight were confirmed in the
range from 100 to 150 IU/kg and included in the main provisions of the recommendations for the
prophylactic intake of vitamin D products in the early age. Compliance with a dosage of about 100
IU/kg per day allows the majority of young children to maintain a concentration of 25 (OH) D
corresponding to the range of optimal provision.
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Nutritional assessment in children and adolescents with COVID-19 admitted in a pediatric
nursery and intensive care unit in a public universitary hospital in a developing country
Patrícia Zamberlan1, Artur Delgado2, Isadora Rodriguez2, Ana Reis1, Werther de Carvalho2
1Universidade
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de São Paulo, Department of Pediatrics, São Paulo, Brazil

Objectives and Study: The main objective of the study was to identify nutritional and clinical condition
of children and adolescents with COVID-19 admitted in a universitary hospital and to evaluate its
influence in the length of stay (LOS) as the main outcome. Some studies have been published
emphasizing a worse prognosis in undernourished or obese patients and in these cases, LOS can be
increased. Nutritional risk scores applied earlier can be useful to detect patients with lower nutritional
reserves and poor prognosis. Some laboratorial parameters related to clinical evolution, including
albumin, can be used bedside. In severe cases such as Multisystem Inflammatory Syndrome in
Children (MIS-C) other laboratorial changes can be related to prognosis as lymphopenia.
Determination of anthropometric and laboratorial markers must be an objective in different studies with
COVID-19.
Methods: We proposed to analyze nutritional and clinical condition of children and adolescents with
COVID-19 admitted to a pediatric nursery or intensive care unit (ICU). Nutritional risk was evaluated
by StrongKids and the main anthropometric measurements were obtained (weight, length and body
mass index) besides laboratorial data (albumin and hematological parameters) to identify possible
association of them with LOS. We compared them with historical data from patients in the same unit.
Nutritional status was classified by the BMI/age z-score according to World Health Organization
(WHO) reference. Undernutrition was considered Z-score ≤ 2 and obesity Z-score ≥ +2.
Results: We evaluated 32 patients of which 25% had malnutrition (4 were classified as
undernourished and 4 as obese). Median LOS was similar to the units' historical data (8 days) and
there was no association between clinical and nutritional condition and LOS. Changes in albumin
levels were not significant to discriminate severity or bad prognosis. Lymphopenia occurred in more
than 50% of the patients and it was not related with prognosis. All children and adolescents with
COVID-19 had moderate or high nutritional risk (undernutrition) on hospital admission.
Conclusion: Malnutrition has been frequent in children and adolescents with COVID-19. In our study
they showed moderate or high nutritional risk on hospital admission. LOS was not superior when
compared to the historical data of the units. Albumin was not useful to discriminate clinical evolution,
severity or prognosis and lymphopenia was very common among patients regardless of their clinical
condition.
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Adult body fat accumulation is not affected by early-life exposure to infant formula with added
MFGM as a source of phospholipids
Bert van de Heijning1, Lidewij Schipper1, Eline van der Beek2, Marieke Abrahamse1
1Danone
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Medical Center Groningen, Department of Pediatrics, Groningen, Netherlands

2University

Objectives and Study: Breastfeeding provides optimal nutrition supporting growth and (later life)
metabolic health. Contribute to this may be the physical properties of lipid droplets in human milk (HM)
which differ from Infant Milk Formula (IMF): Compared to standard IMF, lipid droplets in HM are larger
and surrounded by the Milk Fat Globule Membrane (MFGM). An IMF concept was thus developed,
and early-life exposure to this experimental IMF (eIMF1, Nuturis®) comprising large, phospholipid
(PL)-coated fat droplets (mode diameter 3-5 µm), was shown to prevent excessive diet-induced fat
accumulation in adult mice compared to control IMF (cIMF) comprising small lipid droplets (~0.5 µm)2.
The PL source used was a cow's milk-derived fat globule membrane (MFGM) preparation. To
understand the possible effects of PL enrichment only, in two separate studies, differing in MFGM
supplier and level of addition, eIMF was compared to cIMF, and to cIMF+, i.e. an IMF with small lipid
droplets to which MFGM was added.
Methods: During postnatal days (PN) 16-42, male C57Bl/6j mice were subjected to a diet containing
eIMF, cIMF or cIMF+. Hereupon, until PN98, the mice were challenged with a Western style diet
(WSD; 10-20 w% fat). A reference group (REF) was fed control chow from PN16 until 98. Body
composition was monitored by dual x-ray absorptiometry (DEXA).
Results: Body fat accumulation was increased following WSD feeding compared to REF. Only early
life exposure to eIMF reduced the diet-induced body fat accrual compared to cIMF. The presence of
PL in cIMF+, regardless of level and supplier, did not affect adult body fat deposition in this group.
Conclusion: The physical properties of lipid droplets in infant nutrition rather than the mere presence
of MFGM as an ingredient were responsible for the observed prevention of the observed diet-induced
fat accumulation during adulthood.
1Gallier

et al. 2015. 2Baars et al. 2016.

Disclosure of Interest: EvdB was employed by Danone Nutricia Research at the time of this study

Volume 72, Supplement 1, May 2021

1256

NUTRITION - Obesity, growth and metabolism
N-eP-089
The epidemic of obesity and metabolic syndrome among children and adolescents in the
Emirates of Abu Dhabi: Hepatic abnormalities and comorbid health implications. A single
tertiary centre experience
Sara Al Hadhrami1, Khadejiah Al Mesmari2, Sareea Al Remeithi2, Nadeem Abduallah2, Sara Al Jneibi2,
David Jacob Rawat3
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Objectives and Study: The socioeconomic development of the UAE has resulted in major
demographic and epidemiological shifts, and rapid rise in the prevalence of obesity. The evidence in
paediatric populations about metabolic syndrome in children and adolescents is evolving. Early
detection and treatment of metabolic syndrome and other comorbidities is likely to reduce morbidity
and mortality in adulthood. We aimed to establish our database for children and adolescents with
obesity and describe demographics, clinical characteristics and to determine associated hepatic and
other comorbidities. We aim to estimate prevalence and assess the role of insulin resistance in obesity
related comorbidities/metabolic syndrome and its association with increasing BMI in children and
adolescents aged 2 to 18 years.
Methods: Children and adolescents 2- 18 years of age who presented to the paediatric obesity
endocrine clinic at our Tertiary Center in Abu Dhabi, between Jan 2018 and Jan 2020. Data was
collected retrospectively. Subjects who had secondary or known genetic causes of obesity were
excluded. Diagnosis of metabolic syndrome was based on WHO criteria and TG: HDL- C ratio was
used in the assessment of insulin resistance. ALT>25IU/L was considered abnormal. 2 independent
radiologist interpreted the ultrasound.
Results: 266 patients´ were recruited. Mean age was 11.4 (±3.8), the majority 51.9% (n=138) were
male with mean BMI of 32.1 kg/m2 (±9.2). Of total, 12.7 % were overweight, 50.5% were obese, and
36.8% were extremely obese. Abnormal glucose homeostasis was identified in 27.1% of the subjects;
prediabetes (27.7%) and Type 2 diabetes (5%). Overall, dyslipidemia was present in 36.2% and
hypertension in 40.4%. The prevalence of the metabolic syndrome (13%) increased with the severity
of obesity and reached 30% in extremely obese children and adolescents. The prevalence of the
metabolic syndrome also increased significantly with increasing insulin resistance (P < 0.001) as
assessed through TG: HDL- C ratio. Other co-morbidities identified included polycystic ovary
syndrome 16.8%, obstructive sleep apnea 12% and elevated ALT 46.25%. Only 200/266 patients had
ALT testing. 58% (116/200) had normal ALT of which 6 % (8/116) were overweight 93% (108 /116)
were obese. 42 % (84 / 200) had abnormal ALT of which 9.6 % (8/84) were overweight and 90.4%
(76/84) were obese. 54/28 % (19 /35) had fatty liver in US ,5.3 % ( 1/19) overweight and 94.7% (18/19
) were obese. 31.58% (6 /of 19) had normal ALT but abnormal US. 68.42% (13 / 19) had abnormal US
and abnormal ALT. 18.75% (3 / 16) had abnormal ALT with normal US. Of the patients identified with
metabolic syndrome, 58.5%(24/41) had abnormal ALT, 19.5%(8/41) had abnormal US.
Conclusion: In our cohort of children and adolescents with overweight/obesity there is a much higher
prevalence of metabolic syndrome than previously reported. Whilst we have limited data on liver
disease in our cohort, presence of abnormal liver findings in the metabolic syndrome is remarkable.
Completion of more extensive investigations are required to more conclusively confirm our finding of
high prevalence of liver disease in children with metabolic syndrome.
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Correlation between body mass index, body fat mass and visceral fat in children with Down
Syndrome
Lucía Casas-Guzik1, Karen Rubí Ignorosa-Arellano1, Alejandro Loredo-Mayer1, Flora ZárateMondragón1, Erick Manuel Toro-Monjaráz1, José Francisco Cadena-León1, Ericka Montijo-Barrios1,
Roberto Cervantes-Bustamante1, Jaime Alfonso Ramírez-Mayans1
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Objectives and Study: Down Syndrome (DS) is the most common chromosomal abnormality,
characterized for a high prevalence of overweight and obesity. For years, these children have been
evaluated with body mass index (BMI), however, it is not a sensitive tool for distribution of fat mass
and metabolic risk. The aim of this study is to correlate BMI with body fat mass (BFM) and visceral fat
(VF) in order to define if better tools for composition analysis should be used in this population with the
intention of providing timely care and avoiding comorbidities in youth and adulthood. Biolectric
impedance analysis (BIA) is a safe, fast, accessible and easy-to-use tool to obtain this information
from pediatric DS population.
Methods: Prospective, observational, descriptive and cross-sectional study.
Inclusion criteria: Mexican children with DS between 5 and 18 years old.
Exclusion criteria: mosaicism or medical treatments or devices that interfere with the results of body
composition.
From a total of 39 subjects with DS between 5 and 18 years old, 5 were excluded, 2 because they
could not remain still during the analysis, 1 because she was receiving chemotherapy and 1 because
he has a pacemaker. In the remaining 34, body composition was obtained in a room at 20-25°C (6877°F) after 3 hours fasting, 5 minutes standing, urination and excretion, through BIA (InBody230)
enable for pediatric population. The BMI was calculated and a correlation was made with the BFM and
VF obtained in body composition by linear regression using the statistical analysis program STATA
v16.
Results: A correlation coefficient of the BMI with the BFM of 0.14 with a p-value of 0.03 (CI 0.05-0.23)
and a correlation coefficient of the BMI with the VF of 0.044 with a p-value of 0.122 (CI -0.01-0.10)
was demonstrated. The BMI correlates with the BFM in kilograms obtained by BIA while it does not
correlate with the VF since it is not statistically significant. (Figure 1)
Conclusion: Because the pediatric population with DS has a higher risk of being overweight and
obese, it is recommended to evaluate them using standard BMI charts, indicating excess adiposity
when their BMI is at the ≥80 percentile. Similar to the study performed by Loveday et al, and contrary
to the one by Artoli et al, fat mass significantly correlated with BMI, demonstrating that BIA is useful in
this population. It is recommended to perform body composition analysis by BIA in the pediatric
population with DS because, as their VF changes with age, it is not enough to evaluate them only with
BMI.

[Figure 1. A. BFM: body fat mass, %BMI: percentage body mass index. B. VF: visceral fat.]
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Is the Oxygen Radical Absorbance Capacity (ORAC) a predictor of cardiovascular risk in obese
children and adolescents?
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1University

of Milan, Department of Health Sciences, Milan, Italy
Buzzi Children's Hospital-University of Milan, Department of Pediatrics, Milan, Italy
3Centro Cardiologico Monzino IRCCS, Centro Cardiologico Monzino IRCCS, Milan, Italy
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Objectives and Study: It has been recently demonstrated that Oxygen Radical Absorbance Capacity
(ORAC), used as a diet inflammatory index, has a positive effect on human health in adults. The aim
of this cross-sectional study was to evaluate the relationship between ORAC and cardiometabolic risk
in a group of Caucasian obese children and adolescents aged 5-14 years.
Methods: Consecutive children with obesity, according to World Health Organization, were enrolled.
Anthropometric parameters, body composition (bioelectrical impedance) and blood pressure were
measured. Fasting blood samples have been analysed for lipids, insulin, glucose and transaminase
levels. Metabolic syndrome (MetS) was diagnosed using Identification and prevention of Dietary-and
lifestyle-induced health EFfects In Children and infants (IDEFICS) or International Diabetes Federation
(IDF) criteria, according to age. Subjects' dietary intakes were assessed through a 3-day food diary.
Energy intake analysis, nutrient quantification and ORAC were performed using an ad hoc PC
software (MetadietaVR, 2013). The association between ORAC and cardiometabolic risk factors was
assessed by bivariate correlation. Multivariate logistic regression analyses with ORAC as predictor to
examine the association with above-threshold cardiometabolic risk markers [systolic and diastolic
hypertension, Homeostatic Model of Assessment-Insulin Resistance (HOMA-IR) ≥95° percentile,
hypertriglyceridemia, triglycerides/high density lipoprotein cholesterol (TG/HDL) ratio ≥2.2, altered
alanine aminotransferase level (ALT)] and MetS have been performed, adjusting for age and sex.
Results: Fifty-one (22 boys, and 29 girls) obese children and adolescents with median age 11 (IQR 812) years were included in the analysis. MetS was diagnosed in 14 patients (27.5%). The median
ORAC value from the diet was 2897 µmolTE/die (IQR 1466-4702) much lower than the recommended
value, 10000 µmolTE/die, associated with a reduced cerebro-vascular accidents risk. ORAC did not
significantly differ in patients with (2659, IQR 1713-4318) and without (3281, IQR 1191-5414) MetS, or
in patients with BMI z-score 2 to 3 (3408, IQR 1588-5109) and ≥3 (1949, IQR 807-4370). ORAC did
not correlate with anthropometric parameters or cardiovascular risk factors. At multivariate logistic
regression analysis, ORAC was independently associated with diastolic arterial hypertension after
adjusting for sex and age (p 0.011, ψR2 0.304).
Conclusion: The median ORAC value from the diet in studied obese children and adolescents was
71% lower than the recommended. ORAC did not significantly differ in patients with and without MetS,
or in patients with different degree of obesity. Larger studies are therefore needed to assess the
impact of ORAC and cardiovascular risk in obese children and adolescents.
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Hepatic steatosis in overweight and obese children
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Objectives and Study: Obesity is associated with high prevalence of hepatic steatosis. The aim of
the study was to evaluate the frequency of liver steatosis in prepubertal and pubertal obese or
overweight children and to assess correlations with auxological and biochemical parameters.
Methods: Between January and July 2020 we investigated children referred to our institution for
obesity and with a liver ultrasound (US) performed for assessing the presence of steatosis (defined as
hyperechogenicity of liver in comparison with kidneys). The following parameters were recorded:
weight, height, BMI, waist circumference (WC)/height(H), fasting blood glucose, insulinemia, alanine
aminotransferase (ALT), fasting triglycerides (TGL). The ratio between WC and H > 0,5 was
considered as a cardiovascular and metabolic risk factor. The homeostasis model assessment of
insulin resistance (HOMA-IR) was used to measure insulin resistance. Hypertrygliceridemia was
defined as TGL fasting levels exceeding the 95th percentile for age, according to the American
Academy of Pediatrics recommendations. Hypertransaminasemia was considered as two-fold times
the gender-specific ALT levels, according to NASPGHAN guidelines (ALT > 50 U/l for boys and > 44
U/l for girls).
Results: 39 paediatric patients were enrolled, with a mean age of 10.6 ± 2 years. Twenty-one (53%)
were males and 18 (46%) were pubertal children. Liver steatosis was detected by US in 15 (38%)
subjects. According to the WHO growth charts, 3% were overweight (BMI 85th-97th percentile), 23%
were obese (BMI 97th-99th percentile) and 72% were severely obese (BMI > 99th percentile). WC/H
was > 0.5 in 37 (95%) patients. Mean HOMA-IR was 2,71 ± 2,2 SD. Median ALT value was 23 U/l
(range: 10-111), 7% of children had hypertransaminasemia. Median TGL value was 78 mg/dl (27-291)
and hypertriglyceridemia was found in 20% of children. A significant correlation between liver steatosis
and both HOMA-IR (p 0,04) and presence of hypertransaminasemia (p 0,04) was found. No significant
difference was detected in auxological and other biochemical parameters between children with and
without hepatic steatosis (see Table).
Conclusions: Liver steatosis has a high prevalence among overweight and obese children. Our data
show that insulin resistance is significantly correlated with the presence of steatosis, therefore
suggesting the need of close monitoring of alterations in glucose metabolism in patients with hepatic
steatosis.
Hepatic steatosis (n 15)

No hepatic steatosis (n
24)

p

Male

8 (53%)

13 (54,2%)

1

Pubertal children

8 (53%)

10 (41,7%)

1

BMI z score

2,91± 0,4

2,82 ± 0,65

0,6

WC/H > 0,5

15 (100%)

22 (91,7%)

0,5

HOMA-IR

4,44 ± 1,7

3 ± 1,7

0,04

ALT > 2x

3 (20%)

0 (0%)

0,04

TGL > 95th

3 (20%)

5 (20,8%)

1

[Table]
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Association between adolescent obesity, stress, and macronutrient intake
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Objectives and Study: Obesity is increasing rapidly and stress is thought as an important risk factor
of obesity. We aimed to evaluate the association between stress, obesity, and macronutrient
composition and sleep duration in obese adolescent according to stress.
Methods: We used data from the 2016-2018 Korea National Health and Nutrition Examination Survey
which include three sections, such as health interviews, examinations and nutrition surveys. Subjects
who aged 12-18 years were included in this study. Obesity was defined as body mass index of ≥95th
percentile for age and gender. Stress perception and level of perceived stress was evaluated through
the “stress perception questionnaire”.
Results: Stress was more frequent in obese subject (36.7%) compared with normal subjects (27.7%,
p < 0.05). Perceived stress, short sleep duration and parental depression were significant predictor of
having obesity. In obese subjects, sleep duration was shorter in those with stress and total intake of
carbohydrate and sugar intake was higher in those with stress compared to without stress. The high
amount of sugar consumption showed relation of having obesity with stress.
Conclusion: Sleep duration and dietary component have great effect on being obesity in adolescent
with stress. Losing and maintaining weight could be achieved by stress management.
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Prevalence of metabolic complications associated with severe obesity among Korean children
and adolescents: A nationwide study (2011 - 2018)
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Objectives and Study: The prevalence of severe obesity is increasing worldwide among children and
adolescents. Although obesity in children has a relatively low risk of metabolic complications, those
with more severe types of obesity may be at higher risk in adults. In many countries with moderate
increase of the obesity epidemic, the association between metabolic complications and extremely
severe obesity has been rarely reported in pediatric populations. This study aims to assess the
prevalence of each metabolic complication related with extremely severe obesity using a nationally
representative data in Korea.
Methods: A total of 790,653 student (380,580 female) aged 5-19 years were recruited from the
Korean student health examination. BMI reference was defined according to the WHO Growth
reference data. Obesity was defined as obesity (BMI ≥ 100% of 95th percentile), severe obesity (BMI ≥
120%), and extremely severe obesity (BMI ≥ 140%).
Results: Comparing 2011 and 2018, the prevalence of severe obesity have increased by 63% and
extremely severe obesity increased by 100%, whereas obesity increased by 28.7%. The adjusted
odds ratios for extremely severe obesity were calculated according to each metabolic complication;
hypertension was 13.3 times higher than non-obese, hyperglycemia was 1.8, hypercholesterolemia
was 2.1, and elevated aminotransferase was 19.6. The mean numbers of metabolic complications in
each obesity group was 1.23 in extremely severe obesity, and 0.36 in non-obese group.
Conclusion: We found that the prevalence of metabolic complications were dramatically increased
with the severity of childhood obesity. Close monitoring of metabolic complications is important to track
severe obesity. Further longitudinal studies are needed to verify extremely severe obesity in childhood
at the highest metabolic risk.
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Handgrip strength cutoff value among Korean adolescents without metabolic syndrome
components: Korean National Health and Nutrition Examination Survey Data 2014 - 2017
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Objectives and Study: The prevalence of metabolic syndrome is increasing worldwide in
adolescents. Many studies have shown a relationship between sarcopenia and metabolic syndrome.
Handgrip strength is known as a simple tool to measure sarcopenia. Therefore, it will be very useful if
we can propose the cut-off value of handgrip strength for each metabolic syndrome component. In this
study, we propose the cut-off value of handgrip strength for each metabolic syndrome component.
Methods: Data were obtained from 2,303 adolescents (1226 boys; 1077 girls; age 10-18 years) who
participated in the Korea National Health and Nutrition Examination Survey from 2014 to 2017. We
used the International Diabetes Federation metabolic syndrome guideline for children to define
metabolic syndrome. The highest handgrip strength for both hands was recorded.
Results: Adolescents with metabolic syndrome components defined by each criteria have higher
handgrip strength, systolic blood pressure, waist circumference, body mass index, fasting glucose,
cholesterol, triglyceride, alanine aminotransferase and aspartate aminotransferase than average
participants data. Cut-off value of handgrip strength defining waist circumferences was 24, for
triglyceride level was 21.5, for high density lipoprotein was 30.9, for blood pressure was 30.2. Cut-off
value of handgrip strength defining metabolic syndrome was 28.9. Among handgrip strength to body
weight ratio, cut-off value defining metabolic syndrome was 0.38.
Conclusion: This study shows that cut-off values of handgrip strength varies with metabolic syndrome
in adolescents. This is the first study to propose handgrip strength among metabolic syndrome
components in Korean adolescents. Given that handgrip strength is associated with metabolic
syndrome in adolescents, it can be a diagnostic modality to easily identify the patients' current state in
the clinic.
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The global relationship between parent and child obesity: A systematic review and metaanalysis
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Objectives and Study: The growing prevalence of children who are overweight and/or obese is an
important public health problem in both developed and developing countries. Although the association
of obesity between parents and their children is well known, the underlying mechanisms are not well
established. The purpose of this meta-analysis was to examine parent-child (P-C) relationships in
obesity and identify factors such as world region and country income level that may influence this
relationship.

Methods: Using the MESH terms obesity, overweight, body mass index (BMI), parent, child,
associate, and relate, we searched the PubMed database in English from 1 January 2015 to 31 May
2020. The initial search included 837 articles. We reviewed titles and abstracts and excluded 752
articles that either did not describe parent and child obesity relationships, had a total sample size <
200, or were review papers. The full text of 85 articles was reviewed, and 23 papers were selected for
the final analysis. A total of 9 parent-child (P-C) pairs were classified into 3 categories: 1) P-C included
parent-child (PC), parent-boy (PB), and parent-girl (PG); 2) father-child (FC) included father-child,
father-boy (FB), and father-girl (FG); 3) mother-child (MC) included mother-child, mother-boy (MB),
and mother-girl (MG).
Results: A meta-analysis based on 23 studies that reported an odds ratio (OR) for parent and child
obesity associations found a significant association between parents and children that were
overweight or obese (pooled OR: 1.97, 95% CI: 1.85-2.10). Meta-regression analysis was used to
examine the sources of interstudy heterogeneity. Higher associations were found in the parents
together compared with fathers alone (β± SE: -0.94 ± 0.14, P < 0.001) or mothers alone (β± SE:-0.93
± 0.14, P < 0.001) when considering parental obesity (β ± SE:0.55 ± 0.12, P< 0.001) compared to
overweight status in Asia compared with Europe or the Middle East (Europe β ± SE: -0.26 ± 0.11,
P=0.026; Middle East β± SE: -0.95±0.17, P< 0.001) and in high-income countries (β ± SE: 0.36± 0.12,
P=0.004) compared to middle- or low-income countries.
Conclusion: This study from multiple countries shows a significant P-C relationship in weight status
that varies according to type of P-C pair, parent and child weight statuses, world region, and country
income level. These results demonstrate that risk of childhood obesity is greatly influenced by parental
weight status and indicate that parents could play an important role in preventing child obesity.
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Cardiovascular risk association with body adiposity, in a pediatric obese population
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Study and Objectives: Body mass index (BMI) has recently been questioned in the assessment of
cardiovascular risk in overweight and obese children. In this study we aimed to find better predictors of
cardiovascular profile in an overweight and obese population and to determine clinical findings
associated with increased cardiovascular risk.
Methods: Data from 1,864 children with a mean age of 10±3,5 years were analyzed. BMI and waistheight, arm-height, hip-height, waist-weight, arm-weight and hip-weight ratios were evaluated as
predictors as well as the presence of skin stria, subcutaneous lipodystrophy and acanthosis nigricans.
Cardiovascular profiling includes total cholesterol (TC), low density lipoproteins (LDL), high density
lipoproteins (HDL), triglycerides, fasting glucose (FG), Homeostasis Model Assessment for Insulin
Resistance (HOMA-IR), blood pressure (BP) and non-alcoholic fatty liver disease (NAFLD).
Results: No predictors were found in linear regression for TC and LDL. The hip-height ratio showed
higher performance for HDL (standardized-ß=0,177) and TG and (standardized-ß=-0,131). Weightbased measurements showed better predictive power when assessing FG and HOMA-IR. As for BP,
BMI was the more consistent predictor in systolic (standardized-ß=0,247) and diastolic BP
(standardized-ß=0,150). A higher BMI was associated with having NAFLD (OR=1,145). As for physical
exam findings, the presence of striate showed better power at predicting HDL (standardized-ß= 0,107), FG (standardized-ß=0,081), HOMA-IR (standardized-ß=0,167) and systolic blood pressure
(standardized-ß=0,094).
Conclusions: Our results suggest that BMI is not the best predictor for overall cardiovascular risk
assessment, but effective for BP profiling and the presence of NAFLD. Hip circumference should be
considered when assessing children with obesity since hip-based measures are good predictors on
dyslipidemia and insulin resistance. As for insulin resistance, we should focus our practice on weightbased measures. As for clinical findings, skin stria is important since it is associated with a worst
cardiovascular profile.
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Objectives and Study: Gastrointestinal tract skin cover and mucous membranes lesions in congenital
dystrophic epidermolysis bullosa (DEB) interrupts both endogenous synthesis and exogenous supply
of vitamin D into the child's organism.
Objective: To investigate the status of vitamin D in children with dystrophic epidermolysis bullosa
(DEB) and the possibility of vitamin D deficiency correction.
Methods: Forty children with dystrophic epidermolysis bullosa (DEB) from 8 months to 17 years
(mean age: 4 years 8 months (2 years 9 months; 9 years 5 months) were included in the study. The
level of vitamin D in the blood was assessed by the competitive method-based
electrochemiluminescent assay before and after the prescription of Cholecalciferol in the
recommended doses. The reference range for serum vitamin D levels was 30-100 ng/ml. Statistical
analysis was performed using IBM SPSS Statistics 20 software package.
Results: Normal vitamin D supply (more than 30 ng/ml) was observed in 25% of children with DEB,
insufficiency (20-30 ng/ml) was defined in 22,5% of the cases, deficiency (10-20 ng/ml) - in 40%, deep
deficiency (< 10 ng/ml) - in 12,5%. After the treatment the average rate of vitamin D increased
significantly: from 20 (12,9; 29,3) ng/ml to 24 (20,2; 40) ng/ml, (p=0,007). Vitamin D deficiency
incidence rate decreased from 40% to 17,5% (p=0,029). Normal vitamin D supply after the treatment
was shown in 42.5% of children, but in some patients vitamin D deficiency correction failed and in
7.5% of the patients it remained at the level of deep deficiency.
Conclusion: There is an insufficient supply of vitamin D in 75% of children with dystrophic
epidermolysis bullosa (DEB). The use of standard therapy regimens can significantly reduce the
frequency of vitamin D deficiency. However, due to the multicomponent genesis of nutritional status
disorders in children with DEB, the correction of vitamin D status requires a personalized approach.
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NAFLD awareness improves adherence to follow-up in personalized mobile technology
program of pediatric obesity management
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Objectives and Study: Prevalence of obesity-related nonalcoholic fatty liver disease (NAFLD) has
increased noticeably, and nowadays it represents the most frequent cause of pediatric liver disease.
Its management is extremely difficult due to the relevance of adherence to follow-up and consequent
dropout rate. We aimed to investigate if awareness of being affected by NAFLD comorbidity improves
participation, adherence to follow-up visits, in children enrolled into a personalized mobile technology
program of pediatric obesity management
Methods: 103 obese children (mean age 10 years, 49% females) randomized during 2017-2019 to:
A. Intervention group (IG)
a. PediaFit1.1= 3 messages/week (to the mother if < 8 years) inserted between three-monthly
ambulatory regular visits; (n=24 pts).
b. PediaFit1.2= (a) with monthly on-site recalls inserted between regular visits; (n= 30 pts).
B. Control group (CG) = standard treatment; (n=49 pts)
NAFLD was diagnosed by presence of hypertransaminasemia and ultrasonographic bright liver.
Results: Compliance of CG1.1 and CG1.2 remained unchanged: 24% and 29% returned to the 3rd
month, 8% and 12% returned to the 6th month, respectively.IG1.2 compliance at time 6 month was
significantly greater than that of IG1.1 [94% vs 37%].
Awareness of being affected by NAFLD increased adherence rate (% of patients with >3 follow-up
visits) both in the IGs [NAFLD [+] vs [-] patients : 52% and 35%, respectively (p=0.05)], and in the
CGs (52 and 16% respectively) (Figure)
Conclusion:
1. The use of mobile technology alone is not totally sufficient to reduce attrition and dropout in
pediatric obesity management. +
2. The addition of a) close in person monitoring inserted between regular checks and b) NAFLD status
awareness appears to improve adherence and reduce dropout.
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Objectives and Study: Despite the dramatic increase in the incidence of pediatric obesity, a high
degree of attrition cuts through the benefits that families can derive from available clinical resources.
The aim of this study on a low carbohydrate multidisciplinary program for obese youth was to identify
risk factors for attrition from the program and to summarize key findings of a 5-year follow-up of the
intervention
Methods: This is a retrospective clinical database study of our low carbohydrate multidisciplinary
program for obese children. The characteristics of those who attended the clinic regularly were
compared to those of dropouts. Longitudinal data on body mass index (BMI) percentiles during followup were assessed.
Results: Ninety-two of the 248 enrolled children and adolescents (52% females, mean age standard
deviation 11.1±3.9 years, mean BMI 31.1±7) dropped out (37%). Dropping out correlated with male
sex, low parental education level and self-referral to the clinic (P < 0.05 for all). Most of the youth
(90%) who stayed in the program reduced their BMI percentile during follow up.
Conclusion: Low carbohydrate intervention is an effective method for long-term weight loss among
the obese pediatric population. Sex, level of parental education and referral source for treatment may
predict treatment compliance.
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Metabolic syndrome in children and adolescentes. New criteria for diagnosis
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Objectives and Study: Evaluate the scientific and statistical basis of a new proposal for the diagnosis
of metabolic syndrome (MetS) in Children and Adolescents, compared to the criteria used today. An
observational, descriptive, cross-sectional and retrospective study.
Methods: 698 individuals from 5 to 17 years 11 months of age were evaluated, with a diagnosis of
central obesity (WtHR> 0.50) without any intercurrent pathology, assisted in the Clinical Obesity and
Non-Communicable Diseases (COyENT) from the National Institute of Paediatrics from Mexico.The
new proposal for the diagnosis of MetS includes as criteria central obesity, serum uric acid, alanine
aminotransferase (ALT), gamma-glutamyltransferase (GGT), haemoglobin (Hb), hematocrit (hto),
glucose, high-density cholesterol (HDL-C) and triglycerides (Tg) and systemic blood pressure. The
reference values used were international and local as appropriate for each parameter. For the
traditional components for the diagnosis of MetS, the criteria of the IDF, I DPAI and ALAD was
considered. The relative risk (RR) was calculated by measuring the incidence of exposed cases over
unexposed ones. The attributable fraction (AF) was measured by the difference in incidence rates.
IBM SPSS Statistics V.24 software.
Results: The highest prevalence of MetS in the study population was 56.7%, taking into account the
criteria of the NCEP/ATP III, mostly at the expense of dyslipidaemia (80.5%). The lowest prevalence
(8%) corresponded to the use of the WHO criteria. With the criteria proposed by COyENT, the
cumulative prevalence was 193% based on atherogenic dyslipidaemia (76.7%), hyperuricaemia
(36.4%) and high ALT (36.6%).
Conclusion: The RR and AF values evaluated and obtained in this study by COyENT, allow us to
propose new criteria for the diagnosis of MetS in children and adolescents. The substrate of the
proposed criteria coincides with the presence of central obesity as the basis of the pathophysiology of
MetS and its components now noted. It is suggested to consider the diagnosis of MetS in children and
adolescents with the following elements: central obesity as a strictly necessary criterion, accompanied
by at least two of the following components: elevated serum uric acid levels, ALT, triglycerides, Hb and
hto, or glucose; Low serum HDL-C levels; high figures of systolic and/or diastolic blood pressure.
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Fecal calprotectin levels and fatty liver in obese children
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Background: Obese children are prone to nonalcoholic fatty liver disease (NAFLD), that is a chronic
hepatic disorder, characterized by the presence of steatosis in > 5% of the hepatocytes. we
investigated the association of faecal calprotectin and metabolic-related risk factors for NAFLD in this
population.
Methods: in this prospective cross-sectional study was carried out in the paediatrics department all
referring children of 6-16 years old with obesity (BMI>95th) or overweight (BMI≥85th ≤95th). After
apprised demographics data, the fasting blood sample taken for measuring serum fasting sugar,
insulin, triglyceride, cholesterol and liver enzymes (ALT, AST). Faecal calprotectin concentrations
were measured by a sandwich ELISA.
Results: A total of 60 patients were enrolled and included in the analysis (40 males and 20 females).
The average age of the patients was (8.5-12.5 years) and a mean BMI of 28.34 ± 3.88 kg / m2. Of the
30 obese children with fatty liver disease, 21 patients (70%) had grade I and nine patients (30%) had
grade II fatty liver disease. Fecal calprotectin concentrations were significantly increased in obese
children with fatty liver disease (median =59.0 mcg/g) compared to patients without NAFLD
(median=37.0 mcg/g) (P =0.015). There were no correlations of calprotectin concentrations with BMI.
Faecal calprotectin concentrations were significantly associated with the level of Triglyceride and
Cholesterol (P < 0.001).
Conclusion: Fecal calprotectin could be a valid parameter as it is a non-invasive and rapid screening
test to make a diagnosis and Evaluation of the severity of liver disease in obese children.
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Objectives and Study: To extend to a systemic concept the consequences generated by the excess
of visceral obesity based on clinical and biochemical indicators of easy evaluation, generating a
pathophysiological basis to modify the diagnostic criteria of metabolic syndrome (MetS) in childhood
and adolescence. Observational, descriptive, longitudinal and retrospective.
Methods: 698 individuals from 5 to 17 years 11 months of age assisted in Clinical Obesity and Noncommunicable Disease (COyENT) from the National Institute of Paediatrics in México with a diagnosis
of central obesity defined as Waist to Height Ratio (WtHR> 0.50) without presenting any intercurrent
pathology were evaluated. For the MetS cluster, the criteria of the IDF, NCEP- ATP III, I DPAI and
ALAD were taken. For the COyENT cluster alanine aminotransferase (ALT) was defined as suggested
by the National Survey of Health and Nutrition Examination (NHANES). Hyperuricemia was defined
according to the COyENT percentiles. Vitamin D was defined because of the US Preventive Service
Task Force. The haemoglobin and haematocrit values were per the criteria of the World Health
Organization (WHO) and all patients included in the study live in places above 7300 feet above sea
level. The blood pressure classification was according to age, sex and height according to the Fourth
Report on the diagnosis, evaluation and treatment of high blood pressure in children and adolescents
of the National Institutes of Health (NIH). The blood pressure record for all children was from 8:00 to
10:00 hours in the morning GMT-6. IBM SPSS Statistics V.24 software.
Results: Hyperglycaemia, hypercholesterolaemia, and arterial hypertension as traditional components
procured by international organizations prevailed below 20% from 5 to 18 years of age, however,
hypertriglyceridaemia and hypoalphalipoprotein were dramatically prevalent at ages with an average
of 45.8% Among the biomarkers proposed by COyENT, uric acid and ALT lead prevalence from
childhood to adolescence, even at the pubertal age of 11 years where central obesity decreases, uric
acid was shown in 53% pursued by haemoglobin and haematocrit. Also, hypovitaminosis D is 100%
deficient under conditions of metabolic and ectopic lipotoxicity. The sample demotivated a prototype
bioprogramming fat by starting at 6 years with WtHR of 0.57 and exposing it at 18 years of age.
Conclusion: Since Gerald Raven described syndrome X as gouty disease, this marker should be
considered as a predictor of insulin resistance (IR), cardiovascular disease (CVD) and hepatic injury
(HI). Traditional components of MetS appear to be inadequate in paediatric age while uric acid, ALT,
polyglobulia and hypovitaminosis D prove to be more prevalent and better early sensors of IR, CVD
and HI. However, the COyENT criteria for the systemic heterochronic syndrome due to visceral
obesity consider, at least in part, all the biomarkers described as, in the course of life and under
central adiposity they are present and damaged, presumably adjusted to environmental conditions and
biologicals of childhood and adolescence that differ from adults.
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Objectives and Study: The study was to investigate the preference between two formats of Front of
Pack Label (FoPL) and to know the deciding factors for a packaged/packed food product. Exploratory,
descriptive and transversal.
Methods: A hybrid frontal labelling system was designed, consisting of an area for the facilitated
understanding of the consumer and another descriptive of the nutritional content. His understanding
and preference were contrasted vs warning labelling by conducting a survey of a group of individuals
from 7 to 17 years old.
Results: 301 individuals from 7 to 17 years old. The average age of 12 years. Male 48% Female 52%.
Academic degree: 46.2% of primary level, 29.2% of secondary education and 24.6% of upper
secondary education. Purchase reason a portion of food in primary school is due to its nutritional
content in 63.3%, while for the secondary and preparatory level it is the price of food in 44% and 75%
respectively. 76.7% of Mexican children and adolescents preferred EM- COyENT labelling because
they were more educational (50.1%) and because they were more attracted (38.3%) while only 21.9%
preferred Warming symbol; 78% of children and adolescents would like EM-COyENT labelling to be
implemented in packaged food products.
Conclusion: A FoPL must educate, warn and be a permanent vehicle for regulation. The
effectiveness of the warming symbol restriction and warning format could be inversely proportional to
the food insecurity of its peoples in emerging economies. Nutrition education should focus on the new
generations, starting with the marriages that are being formed. Health professionals will insist on the
importance of containing risks of exposure in early life, in particular, to speak that sweetness in the
first two years of life cannot be facilitated in complementary feeding programs.
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Objectives and Study: Recent data suggests that vitamin D deficiency may have a role in the
development of dyslipidaemia in paediatric populations and supports the inverse association of vitamin
D with cardiometabolic risk factors. The aim of the study was to determine the association between
vitamin D status and lipid profile in children with overweight and obesity.
Methods: Medical records of children with overweight and obesity diagnosed between January and
November 2019 were reviewed and analyzed retrospectively. Retrieved data included demographic
variables, anthropometric parameters and laboratory data. Patients with at least one 25-hydroxyvitamin D [25(OH)D] measure were included. The [25(OH)D] level was considered as vitamin D status.
A low vitamin D level was defined as vitamin D < 29 ng/ml. All analyses were conducted by using
Stata version 12.0. Means and standard deviations (SD) were calculated for all variables. Student t
test was used to compare means between two groups (normal versus low vitamin D levels).
Significance was set at P < 0.05.
Results: A total of 116 children, 60 boys (51.7%) and 56 girls (48.3%) were included in the study. The
mean serum vitamin D concentration for the subjects as a whole was 28.5 ± 6.6 ng/ml. 56.9% (n=66)
of the children had deficient concentrations (42.2% [n=49] between 21-29 ng/ml and 14.7% [n=17] <
20 ng/ml). The mean cholesterol, triglycerides, HDL-, LDL-cholesterol concentrations were 149.1 ±
25.2, 125.2 ± 69.0, 42.8 ± 10.6 and 81.1 ± 21.9 respectively. Mean ALT was 27.37 ± 36.0. Some 7.7%
(n=9) of the children had high cholesterol levels; 30.1% (n=35) had high triglyceride levels. We found
an inverse significant association between vitamin D and triglycerides (P = 0.014). There were no
significant relationship between vitamin D levels and BMI, glucose, insulin, HOMA-IR, ALT, AST and
cholesterol (Table 1).
Conclusion: Vitamin D deficiency is common in children with overweight and/or obesity. A low serum
vitamin D levels in these children are associated with higher triglyceride levels. We recommend
vitamin D deficiency screening and treatment. New prospective studies will be needed to confirm
these findings.
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[Table 1. General characteristics of the study population with respect to vitamin D status]
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The influence of mothers` body mass index and polymorphism rs9939609 of FTO gene on
growth trajectory of infants from birth to 24 months of life
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Objectives and Study: Genetic factors play a significant role in the development of obesity, in
particular, polymorphism rs9939609 of FTO gene. Obesity at pregnancy may be one of the triggers of
child obesity development. Our aim was to study the influence of allele A of polymorphism rs9939609
of FTO gene in mothers on growth of infants from birth to 2 years of life.
Methods: A prospective study of physical development of 100 infants observed in the outpatient
clinics in Astrakhan city (Russia) was carried out. Parents of infants gave informed consent for
research.
The body weight (BW) and body length (BL) were measured from birth to 24 months of age; the
calculation of Z-scores weight for age (WAZ), length/height for age (LHAZ), weight for length/height
(WLHZ) and BMI for age (BAZ) (ANTHRO, 2005) at birth and their changes (delta) from birth to 1, 3, 6,
9, 12 and 24 months were done.
Infants were divided into 2 groups: 1 - infants from mothers with obesity (body mass index, BMI>30
kg/m2); 2 - infants from mothers without obesity, BMI< 30 kg/m 2). Mothers were genotyped by the
rs9939609 polymorphism by real time PCR. The differences were considered statistically significant at
p< 0.05 (SPSS 20). Where comparison more than 2 groups was done correction for numerous
comparisons was made.
Results: Infants from mothers - carriers of the AA genotype of both groups compared with children
from mothers - carriers of the AT and TT genotypes had higher anthropometric indices from birth
(group 1 - BW 3.8 kg vs. 3.4, p = 0.044, and 3.5 kg, group 2 - 3.6 kg vs. 3.4 and 3.4 kg for AA, AT and
TT genotypes, respectively; pBAZ AA/AT = 0.014, pBAZ AA/TT = 0.004, pWHLZ AA/TT = 0.009) up to the age of 2
years. In the group of obese mothers (1), the differences in Z-scores of infants were significant at 3
months of life for BAZ (pAA/TT = 0.005, pAA/AT = 0.011), WHLZ (pAA/TT = 0.016), for LHAZ - at 12 months
(pAA/AT = 0.006), for WAZ - at 1 (pAA/AT = 0.013), 3 (pAA/AT = 0.008), 6 (pAA/AT = 0.013), 9 (pAA/AT = 0.013)
and 24 months (pAA/AT = 0.008).
In infants from mothers without obesity (group 2), differences for the carriers of AA genotype were
significant for BAZ at the age of 1 month (pAA/TT = 0.010) and as a tendency - at 3 months (pAA/AT =
0.047). In group 1 the BL of infants from obese mothers - carriers of the AA genotype was higher
during the entire observation period compared to infants from mothers - carriers of the AT and TT
genotypes. In group 2, the BL of the infants from the mothers with the AA, AT and TT genotypes did
not differ. By the age of 24 months, infants from the carriers of the AA genotype in group 1 surpassed
infants from group 2 in terms of BAZ (M±m) 2.49±0.15 vs. 1.9 ± 0.1, p = 0.017, and WHLZ 2.29 ±0.15
vs. 1.6±0.1, p = 0.008.
Conclusion: The AA genotype of polymorphism 9939609 of the FTO gene in mother increases the
baby´s BW at birth, regardless of whether she is obese during pregnancy. The combination of the AA
genotype and obesity during pregnancy is a risk factor for accelerated growth in offspring, which leads
to overweight at the age of 2 years and increases the risk of obesity in offspring in later life.
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Anthropometric markers and iron status of 6-12-year-old Thai children: associations and
predictors
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Objectives and Study: Obesity may be associated with poor iron status. The objective of this study
was to investigate the association between different indices of iron status and anthropometric
measurements in Thai children.
Methods: Anthropometry (weight, height, waist circumference (WC), body composition assessed by
bioelectrical impedance analysis) and iron indices were measured in 336 Thai children aged 6-12
years. Iron deficiency (ID) was defined as ≥2 of: 1) %transferrin saturation (%Tsat) < 16%; 2) serum
ferritin (SF) < 15 ug/mL; 3) soluble transferrin receptor (sTfR) > 5 mg/L. Iron deficiency anaemia (IDA)
was defined as haemoglobin < WHO age cut-off combined with ID. Overweight and obesity were
defined as body mass index (BMI) standard deviation score (SDS) > +1 SDS or +2 SDS respectively
(WHO growth reference).
Results: BMI SDS was significantly positively correlated with sTfR and SF (sTfR r 0.209, p < 0.001;
SF r 0.214, p < 0.001), and negatively correlated with %Tsat (r -0.132, p = 0.013). Correlations
between WC SDS and %fat mass and each iron marker were similar. The percentage with low SF was
significantly lower than that using other individual markers. ID prevalence was not significantly different
between normal-weight and overweight/obesity groups although a significantly higher proportion of
overweight/obese children had sTfR > 5 mg/L. Puberty and menarche were significant predictors of ID
(puberty adjusted OR 2.20, 95%CI 0.43, 11.25; menarche adjusted OR 6.11, 95% CI 1.21, 30.94).
Conclusion: Children with higher adiposity had poorer iron status. SF may be not a good indicator of
iron status in Thai children, particularly in those who are overweight/obese whereas sTfR merits
further investigation.
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Objectives and Study: Visceral Adiposity Index (VAI) has been recently identified as a new
cardiometabolic risk marker reflecting abdominal fat distribution and dyslipidaemia. It has already been
shown to be associated with insulin resistance, glycaemic abnormalities, and increased risk of
cardiovascular diseases in adults. The aim of this cross-sectional study was to evaluate the
relationship between VAI and metabolic syndrome (MetS) in Caucasian obese children and
adolescents aged 8-15 years.
Methods: Consecutive Italian children with obesity, according to World Health Organization were
enrolled. Anthropometric parameters, body composition (by bioelectrical impedance) and blood
pressure were measured. Fasting blood samples have been analysed for lipids, insulin and glucose
levels. MetS was diagnosed using Identification and prevention of Dietary-and lifestyle-induced health
Effects In Children and infants (IDEFICS) or International Diabetes Federation (IDF) criteria according
to age. Homeostatic model assessment index (HOMA-IR), quantitative insulin sensitivity check index
(QUICKI), A Body Shape Index (ABSI) and VAI were calculated. Multivariate logistic regression
analyses with sex, age and each anthropometric parameter [Body Mass Index (BMI) z-score, ABSI,
Triponderal Mass Index (TMI), waist-to-height ratio (WHR)] or VAI was performed to predict MetS.
Receiver operation curve (ROC) analysis was used to define the optimal VAI cut-off to identify MetS.
Results: Six hundred and thirty-seven (313 boys, and 324 girls) obese children and adolescents with
median age 11 (interquartile range 10-13) years were included in the analysis. MetS was diagnosed in
79 patients; patients with MetS were younger, had higher HOMA-IR, systolic blood pressure, total
cholesterol, triglycerides, low-density lipoprotein cholesterol, Triglycerides-to-HDL ratio and VAI, and
lower QUICK index and high-density lipoprotein cholesterol (HDL) (p< 0.050). VAI correlated with BMI,
WHR, ABSI, TMI, HOMA-IR, QUICK index, systolic blood pressure, low- and high-density lipoprotein
cholesterol, triglycerides and Triglycerides-to-HDL ratio (p< 0.050). A model including sex, age and
VAI was the best predictor of MetS (p< 0.001, ψR2 0.273), when compared to models including sex,
age and BMI z-score, ABSI, TMI or WHR. Optimal VAI cut-off (AUC) values to identify MetS were
1.775 (0.774), 1.685 (0.776) and 1.875 (0.797) in the whole population, males and females,
respectively.
Conclusion: VAI is a promising tool to predict MetS in obese children and adolescents.
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Objectives and Study: Short Bowel Syndrome (SBS) is the primary cause of Intestinal Failure (IF)
leading to home parenteral nutrition (HPN) in children. Here, we use a novel anatomic classification for
children with SBS: type 1 (enterostomy), type 2 (jejuno-colic anastomosis, no ileo-caecal valve) and
type 3 (jejuno-ileocolic anastomosis with ileo-caecal valve). The aim of the study was to analyze the
outcome according to this classification.
Methods: SBS pediatric patients followed at the IF rehabilitation center of Necker Enfants Malades
University Hospital between January 1st 2000 and October 31st 2019 were evaluated retrospectively.
Bowel length, level of PN dependency (ratio of non-protein energy intake over the resting energy
expenditure using the Schofield formula NPEI/REE), citrulline plasma levels, and outcome (weaning
off HPN, intestinal failure associated liver disease IFALD) were analyzed.
Results: A total of 181 children (112 boys, 62%) were included and 103 (57%) were weaned off PN
after 14±11 months. The mean age at starting HPN was 6.4±3months. According to the SBS
classification: 39 (22%) were type 1, 62 were type 2 (34%) and 80 were type 3 (44%). In the type 1
group, none were weaned off HPN during the study period. In the type 2 group, 80% of patients with <
40 cm were PN-dependent after 4 years, versus 33% of patients with > 40 cm. In the SBS type 3
group, 61% of patients with < 40 cm were PN-dependent after 4 years, versus 9% of patients with > 40
cm (p=0.003). Citrulline plasma levels have a negative correlation with the NPEI/REE, which differs
according to anatomic features: in the SBS type 1 group this correlation is cor= -0.54 (p=0.03), in type
2 cor= -0.40 (p=0.045) and in type 3 cor=-0.61 (p=0.008). Among 24/181 (13%) children with IFALD,
10 (42%) were type 1, 9 (38%) were type 2 and 5 (20%) were type 3.
Conclusion: HPN is a well-established and increasingly safe therapy for children with SBS-IF and
should remain the first-line therapy for the long-term management. Children with type 3 SBS seem to
have the best chance for weaning off HPN with the least complications. The objectives of an optimal
management should be 1) maintaining normal growth; 2) favoring intestinal adaptation and oral skills
by oral feeding. 3) preventing complications associated to IF and/or long-term PN.

Contact e-mail address: abn.doc@gmail.com

Volume 72, Supplement 1, May 2021

1281

NUTRITION - Parenteral nutrition
N-eP-110
Single-centre experience on central venous catheter-related complications in children on home
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Background: Home parenteral nutrition (HPN) has become the standard treatment option for children
with intestinal failure (IF). Despite extensive training of parents/carers in central venous catheter
(CVC) care, complications are frequent and lead to increased morbidity, mortality and significant
financial costs.
Aims: To evaluate complications related to CVCs in children with IF started on HPN in a single centre
and identify main causes for line loss in these patients.
Methods: Single-centre retrospective review from January 2000 to October 2020 of CVC-related
complications in children discharged on HPN. Data collection included patient demographics, type of
CVC, insertion service, vessel used, complications and patients outcomes. Since 2015 all patients on
HPN were routinely started on taurolidine 1.35%-citrate 4% catheter lock solution as central lineassociated bloodstream infection (CLABSI) prophylaxis.
Results: Thirty-six children (50% male) with IF were started on HPN. Short bowel syndrome was the
most frequent aetiology (n=18; 50%), followed by intestinal dysmotility (n=11; 30.6%) and
enteropathies (n=5; 13.9%). Most of the patients were started on total parenteral nutrition at < 1 year
of age (55.6%), followed by children aged 1-10 years (27.8%). A total of 172 CVCs were used (median
4 lines per patient, IQR 2-6); 116 (67.4%) tunnelled CVCs, 37 (21.5%) peripherally inserted central
catheters (PICCs), 17 (9.9%) non-tunnelled CVCs and 2 (1.2%) port-a-caths, comprising 45,640 line
days. Overall there were 189 catheter-related complications (4.14 events/1000 line days). A total of
168 complications involved tunnelled CVCs (3.86 events/1000 line days) and 61% of those events
occurred in outpatients. Infection was the most frequent complication observed in tunnelled CVCs
(1.73 events/1000 line days), followed by line breakages (1.15 events/1000 line days) (Table 1).
Organisms isolated during infection episodes included 47% gram-negative and 27% gram-positive
bacteria, 7% fungi, 1.3% mycobacterium, and 19% polymicrobial. Community-acquired infections
represented 56% of the cases. CLABSI rate was 2.65/1000 line days before the use of taurolidine
catheter locks, and 0.35 events/1000 line days after its routine use from 2015 (20,709 and 22,762 line
days, respectively). Salvage of tunnelled CVCs after a complication was possible in 92 (56%)
occasions. Reasons for line removal included infection (35%), malposition (32.5%), occlusion (18.2%),
and breakages (14.3%). Median life of tunnelled CVCs was 255 days (IQR 84.5-524.2). Thirty (83.3%)
children are alive and 56.7% achieved enteral autonomy, comprising one after isolated intestinal
transplant. Thirteen (43.3%) patients continue on HPN, including 3 patients transitioned to adult
services, with median time on HPN of 68.5 months (IQR 50.5-92.5).
Conclusion: Children with IF require PN to be administered via a CVC. Catheter preservation is
essential for the long term survival of these patients. Recurrent CLABSI leads to a decrease in the
patency of the central veins. The use of taurolidine locks in HPN paediatric patients has reduced the
incidence of CLABSI, reducing hospitalisations and antibiotic usage and maintaining central venous
patency.

Complication

Number

Rate/1000 line days

Any

168

3.86

Malposition

25

0.58

Breakage

50

1.15

Occlusion

18

0.41
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Infection

75

1.73

° CLABSI

63

1.44

Before Taurolidine

55

2.65

After Taurolidine

8

0.35

° Exit site/tunnel infection

12

0.27

[Table 1. Tunnelled central venous catheter (n=116) complications in patients with intestinal failure on
HPN.]

Disclosure of Interest: No funding was received by any author to undertake this project. Claudia
Borg has received payment from Shire/Takeda for providing expert advice on their advisory panel;
Juliana Puppi has been a speaker at educational meetings sponsored by Baxter Healthcare and has
been on the advisory board for Shire/Takeda.
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Teduglutide is a GLP-2 analog that stimulates villous and crypt hyperplasia reduces gastric acid
hypersecretion and slows gastric emptying. It contributes to enhance intestinal adaptation in patients
with intestinal failure (IF) due to short bowel syndrome (SBS) and it is a new tool for multidisciplinary
teams (MDT) to improve fluid and nutrient absorption.
Aim: to report the results of teduglutide treatment in 3 patients with IF.
Methods: Observational retrospective analysis of patients under treatment with 0.05 mg/kg/day of
subcutaneous teduglutide from March 2019 till December 2020, in a reference IF center from Latin
America. Primary outcome was defined as 20% reduction in parenteral nutrition (PN) requirements at
12 weeks. Fecal and urinary output, weight and height were measured weekly during first month of
treatment, every 2 weeks until 8 weeks and monthly afterwards. PN volume and enteral nutrition
adjustments were performed as necessary during follow-up.
Results: 3/144 IF patients (males), with a mean age of 9.7 years (range 9-10), initiated treatment with
daily teduglutide. They had type 2 SBS (jejuno-colic anastomosis) with a mean residual intestinal
length of 60 cm (range 50-70). All of them had undergone small bowel lengthening surgery and no
changes in nutritional support had been documented in the previous 3 months prior to initiation of
treatment. Patient 1 was receiving a weekly volume of PN of 3000mL and after 9 weeks was able to
reduce it by 30%, managing to be weaned completely from PN since week 10, with 21 months of
follow-up. Patient 2 was receiving a weekly volume of PN of 7000mL and was able to reduce it by 30%
at week 4 and 71% at week 8, reducing PN infusions to 5 nights, with 10 months of follow-up.Patient 3
was initially receiving a weekly volume of PN of 12,600 mL and was able to reduce it by 28% at week
45, with 15 months of follow-up. All of them increased oral intake improving tolerance and showing a
mean weight gain of 1.8 kg (range 1.3-2) and mean height gain of +5.7cm (r 4.5-6.5). The number,
volume and consistency of stools improved in all 3. Patient 1 presented an adverse event requiring
hospitalization at week 22: sepsis due to soft tissue infection with cholestasis. Teduglutide was
reinitiated 2 months later.
Conclusion: The introduction of teduglutide as a new commercially available tool for treatment of
children with IF, promoted a significant reduction in PN volume, increase in enteral and oral feeds and
growth improvement. Further experience will allow MDT to identify the best candidates that will be able
to reduce or even stop PN, thus improving their quality of life.
Disclosure of Interest: Carina Izquierdo gives lectures for Takeda, Pablo Lobos and myself give
lectures for Takeda and integrate Takeda Advisory Board
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Objectives and Study: The evidence-based standard for optimal nutritional support is the
multidisciplinary approach of a Nutrition Support Team (NST). Following a pilot study in 2012 showing
reduced usage and wastage of parenteral nutrition (PN) a business case was accepted in 2014 to
fund the NST at Birmingham Children's Hospital (BCH). The initial focus of the team was to reduce PN
usage and between 2012-2016 we reported a reduction in PN days of 20%. There was also an
increase in the use of standard bags from 6% to 14.5% and a reduction in wastage from 5% to 3%.
Cost savings were estimated to exceed £150,000. Between 2017-2020 the NST has continued to work
at reducing PN use but have actively sourced more standard bags and improved education of clinical
teams on appropriate use of standard PN.
The aim of the study was to assess whether there has been a sustained reduction in overall PN
usage, a further increase in standard bag usage and reduction in wastage between 2017-2020.
Methods: PN usage and PN wastage data for 2017-2020 was collated using the BCH pharmacy
database. Data included number of PN referrals, total number of PN days per month, % standard bags
and % wastage. This was compared with data from 2012-2016. Wastage was defined as unused and
discarded PN.
Results: Mean PN usage has fallen from 752 PN days/month in 2016 to 634 in 2020 showing a
further 15% reduction in the total number of PN bags used (Fig 1). This is despite an increase in the
mean number PN referrals from 26/month in 2016 to 39/month in 2020.

[Fig 1]
Mean % standard bag usage has increased from 14.5% in 2016 to 29.5% in 2020.
There is minimal change in wastage but wastage varied widely between different specialities (surgery:
2.2%, oncology and haematology: 3.6% and Paediatric Intensive Care (PICU) 7.3%).
Conclusion: The interventions of the NST have resulted in continued reduction in the number of PN
days despite an increase in referral numbers, suggesting shorter episodes of PN.
A sustained increase in the percentage of standard bags 2017-2020 is attributed to more frequent
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consideration of standard PN, particularly when starting and weaning PN. Using clinical expertise the
NST has introduced a wider range of standard PN bags. This has also contributed to increased
standard PN use without compromising the quality of nutritional support.
There are a number of factors that contribute to reducing PN wastage including using standard bags
as these can be recycled. The study has not been able to demonstrate any major impact of standard
bag use on overall PN wastage. Wastage is multifactorial and data recording for PN wastage has been
optimised to enable thorough evaluation of contributing factors. Most specialities have demonstrated
reduced PN wastage, but wastage on PICU remains high. This clinical area will be prioritised for
additional NST involvement in 2021.
Disclosure of Interest: B-Braun paid for travel to a conference
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Objectives and Study: Central venous catheter related blood stream infection (CRBSI) is the most
frequent serious complication on long term parenteral nutrition (PN). Evidence suggests that use of
Taurolidine-citrate lock solution (Taurolock®) reduces CRBSI compared to heparin lock in this group
of patients. The aim of the study was to compare incidence of CRBSI in home PN (HPN) patients
when using Taurolock® vs patients using heparin locks over a 2 year period.
Methods: In our Trust it is policy that central venous catheter (CVC) of patients receiving HPN are
locked with heparin 10 IU/mL as first line and patients are changed to Taurolock® line locks when they
have suffered one CRBSI. A retrospective case note review identified the number of CRBSI/1000
catheter days and antibiotics usage pre and post Taurolock® in 19 HPN patients (3 patients previously
excluded as PN infused over 24 hours and line locks were not required) over a period of 2 years, from
September 2017 to September 2019.
Results: Of the 19 patients, 5 received heparin initially and 14 received Taurolock® as they already
had an episode of CRBSI prior to the period reviewed. 12,905 catheter days (1,203 heparin and
11,702 Taurolock®) were evaluated during that period. CRBSI/1000 catheter days for patients on
heparin locks were 3.3, compared to 0.42 for patients on Taurolock®. The total number of antibiotic
days for the heparin group was 96, which corresponds to 79.8 antibiotic days/1000 catheter days
compared to 72 antibiotic days on the Taurolock® group which equals to 6.2 antibiotic days/1000
catheter days. No adverse effects related to use of Taurolock® were seen.
Conclusion: In our experience, the use of Taurolock® during cyclical HPN in our cohort of patients
with intestinal failure has been associated with a reduction in CRBSI. This has also extended the
potential for maintaining long term venous access, reducing hospital admissions for suspected CRBSI
and also reducing overall antimicrobial use.
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Central-line associated bloodstream infections in children with long-term parenteral nutrition:
analyzing of risk factors and impact of COVID-19 outbreak
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Objectives and Study: Central-line associated bloodstream infections (CLABSI) are common
healthcare-associated infections in childhood. Long term parenteral nutrition (PN) begs a high risk of
CLABSI due to the use of long dwelling central line, multiple daily manipulations and nutrient infusion.
Aim of our study was to evaluate rates of clinical sepsis episodes and CLABSI in children on long-term
PN and evaluate if the lockdown during coronavirus disease (COVID-19) pandemic may have an
impact on CLABSI's development.
Methods: A retrospective study was performed at Reference Centre for Paediatrics Artificial Nutrition
of University “Federico II” of Naples between January 2018 and December 2019 and an update was
made, analyzing CLABSI development during the lockdown.The primary outcome was the rate of
sepsis and CLABSI/1000 CL-days. Data of all children on PN in follow-up at the reference center were
used to calculate the numerator and adjust infection rates. CLABSI was defined according to the US
Center for Diseases Control definitions.
Results: 17 children on PN were included (11 males, median age of 86 months + 94): 10 (58.8%) with
short bowel syndrome, 5 (29.4%) with intestinal motility disorders, 2 (11.8%) with primary villous
disorders (Tufting enteropathy, Microvillus Inclusion Disease). 5 had a gastro/enterostomy. No one
had immunodeficiency or COVID-19.During the observation period (mean 19,5 months/child), 4
(23.6%) patients reported at least 1 episode of fever, and a total 16 clinical sepsis episodes was
reported resulting in a clinical sepsis rate of 1.61/1000 CL-days. 13 episodes fulfilled the criteria for
CLABSI accounting for an overall CLABSI rate of 1,43/1000 CL days.
We noticed a reduction during the lockdown in the number of children that developed CLABSI when
compared with the previous years (3 of 17 [17,6 %] vs 1 of 17 [5,8%]).
Coagulase- Negative Staphylococci were the most common pathogens (62.5%); other pathogens
were E. Coli (6.25%) and Enterococcus faecalis (6.25%); no Staphylococcus aureus was detected. In
3 episodes (18.75%) the catheter was removed, and 1 case was complicated by an endocarditis.
The mean duration of antibiotic treatment was 19 days (16.5 without considering the endocarditis), and
a good response to treatment was observed, with a mean of 21.75 days of hospitalization and 5.06
days fever remission.
Children with motility disorders had most episodes of CLABSI (2,29 ± 2,63, p< 0,003) and children
with a gastro/enterostomy developed a greater number of CLABSI compared to children without
gastro/enterostomy (2,6 ± 2,97 vs 0,25 ± 0,87, p =0.02).
Children on Total PN had a higher risk of CLABSI than those on Partial PN (4,33 ± 2,51 vs 0,21 ± 0,8,
p < 0.0001). Age of patients was not a risk factor for CLABSI (2,5 ± 3,32, p< 0.07), but there was a
higher trend of CLABSI in children below 3 years of age (cut off age).
Conclusion: Infections are a major cause of morbidity in children on PN. Having a gastro/enterostomy
and motility disorders as underlying disease are risk factors for CLABSI. Simultaneously, we found a
considerable percentage of reduction of CLABSI in children on PN during the COVID-19 pandemic,
probably due to stay at home during lockdown. Improvement in management and education of the
caregivers is needed to reduce the infections' rate.
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Single paediatric centre experience of vitamin D deficiency and metabolic bone disease in the
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Rebecca Renji Chungath1,2, Sarang Tamhne3, Emma Jones3, Marcus Auth3, Fiona Cameron3, Manjula
Nair3, Elizabeth Renji3, Jeng Haw Cheng3
1Newcastle

University, Medical School, Newcastle, United Kingdom
Hey Children's NHS Foundation Trust, Volunteer, Liverpool, United Kingdom
3Alder Hey Children's NHS Foundation Trust, Paediatric Gastroenterology, Liverpool, United Kingdom
2Alder

Introduction: Vitamin D is vital for maintenance of bone health and pivotal for calcium and phosphate
regulations. Suboptimal 25‐OH vitamin D levels have been reported in children on long‐term Home
Parenteral Nutrition (HPN) formulations constituted with recommended Fat soluble vitamins. HPN
patients are at higher risk due to poor intake, absorption and chronic illness. The ESPGHAN
guidelines state that the actual amount of vitamins delivered to the patient may be much lower than
the intended dose as vitamins degrade over time in the HPN bag. In addition amino acid, glucose,
sodium and calcium infusion from parenteral nutrition (PN) increase the urinary calcium excretion. All
these factors contribute to vitamin D deficiency and metabolic bone disease (MBD) in HPN patients.
Aims: To document the vitamin D status and assess MBD in paediatric HPN patients.
Methods: Retrospective review of biochemistry, health records and medications between September
2017 till September 2018 for HPN patients in our tertiary paediatric gastroenterology centre. Each
patient had 3 measurements of Vitamin D level and parathyroid hormone (PTH).
Results: From the 20 patients,13 (65%) had short bowel syndrome; 4 (20%) had intestinal dysmotility;
2 (10%) had intestinal pseudo-obstruction; and 1 (5%) has microcytic megacolon. 2 (10%) of HPN
patients had vitamin D deficiency (Vitamin D < 25nmol/L); 7 (35%) of HPN patients had vitamin D
insufficiency (Vitamin D 25 -50nmol/L) and 11(55%) had sufficient vitamin D. Out of 9 HPN patients
with Vitamin D deficiency or insufficiency, 5 (56%) had short bowel syndrome; 2 (22%) had intestinal
dysmotility and 2 (22%) had intestinal pseudo-obstruction. 1 out of 9 required less than 50% of PN; 4
of 9 patients required more than 50% of PN but not 100%; and 5 of 9 patients required full 100% of
PN.
20 patients should have had a total of 60 measurements of both Vitamin D and PTH but only 51
measurements were performed. 25 measurements showed high PTH suggestive of secondary
hyperparathyroidism. 15 had normal Vitamin D and 10 low Vitamin D level. 3 (15%) patients had
fractures with MBD seen on DEXA scan. 16 (80%) of patients were on Vitamin D supplement.
Conclusion: Prevalence of vitamin D insufficiency or deficiency in paediatric HPN patients is 45%,
similar to other studies. The percentage of fractures is similar to other published studies and was seen
in children on HPN for longer duration. High PTH levels are seen despite normal vitamin D. This
indicates vitamin D deficiency can be identified biochemically with high PTH level prior to vitamin D
level dropping (Fischer´s exact test 0.026, p< 0.05). Although short bowel patients made up 56% of
the Vitamin D insufficient/deficient patients, this was not significant (Fischer´s exact test 0.6424,
p>0.05). Regular surveillance of vitamin D and PTH and reactive replacement of Vitamin D are not
sufficient in this complex cohort. Therefore, our suggestion is implementation of standard Vitamin D
supplement for all home PN patients regardless of PN volume as prophylaxis for Vitamin D deficiency
rather than only treating when there is abnormal Vitamin D or PTH.
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Kocuria species, emerging pathogens in pediatric patients with central venous catheter: case
report and review of literature
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Objectives and Study: Kocuria species (KS) are bacteria gram-positive, coagulase-negative
coccoids. Reports about KS infection in children are limited. We performed a review of literature and
describe a case of catheter related-bloodstream infection (CR-BSI) caused by KS.
Methods: Electronic search through PubMed was conducted using the keywords: “Kocuria” AND
“children” AND “sepsis”. The earliest publication was in 2008, the latest in 2017.
Results: We analyzed 7 papers with 15 cases described. KS were responsible of endocarditis in 1
child, CR-BSI in 12 children and spontaneous bacterial peritonitis in 2 children. All patients were
immunocompromised hosts and CVC carriers (13% short bowel syndrome, 20% neoplastic diseases,
7% congenital transplant enteropathy, 7% Hirschsprung´s disease, 7% methylmalonic aciduria, 40%
premature babies,) except 7% otherwise healthy child.
Case report: During the COVID-19 lockdown, a 17yeas-old boy affected by total colonic form of
Hirschsprung´s disease, developed fever with chills, vomit and haematuria but due to “hospital fear” he
began empirical therapy with ceftriaxone (100 mg/kg/day) at home without symptoms resolution (fever
quickly returned with clinical deterioration). Blood exams showed: normal lymphocyte
immunophenotyping; platelet count 11.000/ml; PCR 7,42 mg/L (< 0,50) hyperbilirubinemia. In
addiction haematuria, proteinuria and glycosuria occurred. Culturing blood samples showed KS and S.
epidermidis. Echocardiography was normal. Based on the antibiotic resistance profile, vancomycin
was started (30 mg/kg/day) with rapid patient recovery.
Conclusion: The use of intravascular devices in immunocompromised patients represents the most
important risk factor for KS bloodstream infection. Due to the limited number of reports on this
infection, there are no guidelines to manage it. In patients with a chronic disease, opportunistic
pathogens as KS must be considered, also because symptoms and complications are still unknown.
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The impact of Omega-3 fish oil-enriched intravenous lipid emulsion on systemic inflammatory
response syndrome in children after gastrointestinal surgery
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Objectives and Study: Gastrointestinal (GI) surgery in children impairs the systemic inflammation
response and increases the risk of complications due to the excessive production of inflammation
biomarker cytokines, such as Interleukin-6 (IL-6), that can also cause systemic inflammatory response
syndrome (SIRS) thereby increasing postoperative mortality and morbidity. Lipid emulsion in
Parenteral Nutrition (PN) contains only soybean oil, or a 50:50 mix from vegetable oil rich in medium
chain triglyceride (MCT)/long chain triglyceride (LCT).The current standard is the MCT / LCT that rich
in ω-6 which is associated with an increase in inflammatory biomarkers and the severity of the
inflammatory response. ω-3 fish-oil (FO) enriched Intravenous Lipid Emulsion (IVLE) contain
docosahexaenoic acid and eicosapentanoic acid was proven to be a balanced source of fat and
exhibit anti-inflammatory properties. Various studies in adult have shown a lower incidence of infection
in patients getting ω-3 fish-oil enriched IVLE. But information on the impact of ω-3 fish-oil enriched
IVLE on SIRS in children after GI surgery is still very limited. The purpose of this study was to
determine the impact of ω-3 FO enriched IVLE on SIRS in children after GI surgery.
Methods: An experimental, randomized controlled design study was done in 14 children who
underwent GI surgery and need to have PN for minimum 3 days at Dr. Soetomo General Hospital,
Surabaya during August 2018-January 2019. These children were divided into two groups, standard
IVLE (MCT/LCT) and ω-3 fish-oil enriched IVLE. The exclusion criteria were chronic diseases and/or
history of fish/egg/soy/nut protein allergy, withdrawal in the middle of the study and passing away
before getting PN for 3 days. One of the brands of n-3 enriched IVLE is SMOFlipid®, contains 15%
FO. The standard IVLE is Lipofundin 20% ®. Both are given for 3 consecutive days at a dose of 1-4
grams /kg/ day. Difference in IL-6 level was measured before surgery and 3 days after PN. The
diagnosis of SIRS was based on the 2005 International Pediatric Sepsis Consensus Conference,
which is ≥2 of the following 4 criteria: temperature abnormalities (> 38.5oC or < 36oC), tachycardia or
bradycardia (especially for age < 1 year), tachypnea, leukocytosis or leukopenia. Statistical analysis
was performed with Mann-Whitney and Chi-square.
Results: There were 14 subjects in this study. No significant difference was found between the two
groups based on age, gender, body weight, surgery type, PN and hospitalization duration (p>0.05).
There were 5/7 children had SIRS in the standard MCT/LCT group and 1/7 in the ω-3 FO enriched
group. No significant difference was found between SIRS and no SIRS group based on dose of lipid.
There were significant differences in IL-6 levels before surgery (p = 0.048), at 3 days after surgery (p =
0.013) and in the changes in IL-6 levels at 3 days after surgery (p = 0.007). IL-6 was significantly
associated with SIRS (p= 0,014). Group ω-3 FO enriched IVLE were less likely to have SIRS (OR15,00, CI-1.031-218.300, p=0.031) compared to MCT/LCT IVLE.
Conclusion: The administration of ω-3 FO enriched IVLE in PN has a significant effect in lowering IL6, thus decreasing the possibility of SIRS in children undergoing GI surgery compared to standard
MCT/LCT IVLE.
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Objectives and Study: The New Zealand National Intestinal Failure and Rehabilitation Service (NZ
NIFRS) registry was established in 2015 to gather longitudinal data on the aetiology, clinical course
and outcomes of children with intestinal failure.
Methods: Intestinal failure (IF) was defined by the requirement for intravenous nutrition (IVN) for ≥ 30
days for preterm neonates (< 34 weeks gestation) and ≥ 21 days for paediatric patients up to 18 years
of age. Data were reported by primary clinicians in conjunction with the NZ NIFRS team from October
2015 to 2020. Demographics including prioritised ethnicity, social deprivation index, aetiology of IF and
clinical outcome were collected. Aetiologies of IF were defined according to the ESPEN 2016
pathophysiological classifications. Incidence was calculated using data from the 2013 NZ census.
Results: Two hundred and eighty nine patients (55% 159/289 male) were registered, 40% were
preterm neonates (117/289). Aetiologies are outlined in table-1.The average yearly incidence of IF in
the NZ paediatric population, aged 0-19 years, is 4.5/100, 000. No ethnic group was over represented
when compared to the NZ paediatric population, however the lowest socioeconomic quintile was overrepresented (33% quintile 5) when compared to the highest two, (11% quintile 1 and 14% quintile 2),
this did not reach statistical significance.
The median days on IVN for the cohort was 49 (21-2061), intestinal dysmotility patients (11%, 33/289)
had a greater median, 105 days (p< 0.0001) and were the least likely to achieve enteral autonomy
(9%, 22/241, p< 0.001). Enteral autonomy was achieved in 83% of patients (241/289); 92% (145/158)
of patients on IVN for < 60 days and 73% (96/131) of those on IVN for ≥ 60 days. Twenty-one patients
(7.27%) transitioned to home IVN and three (1.04%) were undergoing intestinal rehabilitation in
hospital at the end of the study period. Twenty-four patient deaths were recorded (8.30%), none
related to IF, no patients were transplanted or died as a result of IF.
Conclusion: NZ infants and children with intestinal failure reflect the ethnic diversity of society but
come from more disadvantaged backgrounds; another study found that they achieve equitable
outcomes*. The majority, 83%, achieved enteral autonomy, around 7% are established on home IVN
and none required an intestinal transplant in the first five years of NZ NIRFS.
*unpublished data, currently submitted to WCPGHAN2021 as separate abstract

Preterm
Aetiology of
Total patients N
neonates N=
intestinal failure = 289 (%)
117 (%)

Paediatric
Total patients on Total patients on
patients N = 172 IVN < 60 days N IVN ≥ 60 days N
(%)
= 158 (%)
= 131 (%)

Abdominal wall
defect

10 (8.55)

22 (12.79)

13 (8.23)

19 (14.50)

Extensive small
bowel mucosal 47 (16.26)
disease

0

47 (27.33)

34 (21.52)

13 (9.92)

Intestinal
dysmotility

33 (11.42)

0

33 (19.19)

10 (6.33)

23 (17.56)

Mechanical
obstruction

47 (16.26)

12 (10.26)

35 (20.35)

30 (18.99)

17 (12.98)

32 (11.07)
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Other

49 (17.00)

23 (19.66)

26 (15.12)

32 (20.25)

17 (12.98)

Preterm (with no
underlying GI
33 (11.42)
diagnosis)

33 (28.21)

0

23 (14.54)

10 (7.63)

Short bowel
syndrome

39 (33.33)

9 (5.23)

16 (10.13)

32 (24.43)

48 (16.61)

[Aetiologies of Paediatric Intestinal Failure in NZ]
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Introduction: Parenteral nutrition (PN) is not a scheduled medication in Australia. However, medical
officers are tasked with prescribing and ordering PN, working in consultation with dietitians. Despite
being a high-risk form of nutrition support, PN orders are prone to error, with pilot audit data (March 131, 2017) indicating that >50% of orders at the Queensland Children's Hospital (QCH; Brisbane,
Australia) contained errors (e.g. inaccurate recording of allergies, infusion durations or solution
volumes). As a result, a procedure, training package and competencies--aimed at the dietitians--for
the safe ordering of PN was implemented. Initially, the responsibility of ordering PN was shared by
dietitians and medical officers; however, training the large number of junior medical officers was not
sustainable and order-related errors persisted. Consequently, a new model of service delivery (MOSD)
was implemented in December 2018. In this model, the role of prescribing and ordering PN was
assigned to a credentialled dietitian.
Objectives and study: This study aimed to evaluate the dietitian-led PN MOSD, by determining
ordering accuracy, clinical incidents and inappropriate prescriptions. A secondary aim was to
determine if the dietitian-led MOSD reduced the financial costs of PN. A single-centre, retrospective
cohort design was used.
Methods: Clinical chart reviews were conducted for two six-month time periods; before (n = 127 [54%
male]; mean ± standard deviation age = 79.2 ± 70.7 months) and after (n = 123 [51% male]; age =
79.8 ± 67.2 months) implementation of the dietitian-led MOSD. Eligible participants were children
admitted to inpatient wards (excluding the Paediatric intensive care unit) at the QCH who received PN.
Clinical incidents were recorded via RiskMan™ and classified as order-, procedure- or equipmentrelated errors. Inappropriate prescriptions of PN were also documented, and financial reports of PN
costs were retrieved from QCH pharmacy records. Data were analysed using Bayesian hypothesis
tests (2 x 2 contingency tables), with Bayes Factors (BF 10) used to determine the strength of evidence
for (i.e., BF10 < 1) or against (i.e., BF10 >1) row x column independence.
Results: There were 8/127 and 3/123 order-related errors with the original and new MOSD (1/3
dietitian errors), respectively. There was no statistical evidence that PN errors (BF 10 = 0.37) or
inappropriate prescriptions of PN (BF10 = 0.39) were different between the original and new MOSD.
The relative cost of PN per day was 12% lower with the dietitian-led MOSD. Preliminary analysis of
costings showed an increase in the absolute cost of lipids and clear phase of PN with the change in
MOSD; and a 30% reduction in intravenous vitamins with the new model.
Conclusion: While ordering-related errors were not statistically different between the original and new
MOSD, the five-fewer errors with the dietitian-led MOSD are clinically significant, due to the clinical
risk associated with PN provision. Preliminary analysis indicated that the dietitian-led MOSD may have
been more cost-effective; however, further data are required to confirm the precise reason for this
finding (e.g., labour costs and wastage). Findings from this study support the adoption of a dietitian-led
PN MOSD.
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The positive experience of blended diet in children on home parenteral nutrition: a case series
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Objectives and Study: The goal of nutritional management in children with intestinal failure (IF)
receiving long-term home parenteral nutrition (PN) is to optimise growth and development, to wean
from PN and to reach enteral autonomy, while avoiding complications. In practice, the process of
weaning from PN sometimes stagnates and it seems impossible to increase oral and enteral nutrition,
due to increased complaints such as gagging, vomiting and increased stools, or due to oral aversion.
In an attempt to decrease complaints when increasing enteral nutrition (EN), we initiated blended diet
(BD) in a selection of children on home PN. The aim of this case series is to share our experience with
BD in children with IF receiving PN.
Methods: In 4 children receiving PN for at least 1.5 years for different causes of IF, we started BD.
The diet consisted of whole table foods blended with fluids, administered in portions through a
gastrostomy tube. The foods used in the BD were fresh and unprocessed products and the diet
complied with the national food guidelines. Standardized recipes and preparation methods were used
for all patients and were prescribed by dietitians from our multidisciplinary IF team. We assessed the
percentage of energy intake provided by PN, the frequency and consistency of stools, frequency of
nausea and vomiting, overall well-being, growth parameters (z-scores height-for-age [HFA] and
weight-for-height [WFH]) and the experience of parents before and after implementation of the BD.
Results: Patient characteristics are shown in Table 1. After initiation of BD, a decrease in PN and
increase in EN could be reached in all children. An improvement in frequency and/or consistency of
stools was seen in all patients. In one patient that experienced nausea and vomiting prior to BD,
improvement of gastrointestinal complaints was seen after initiation of BD. Also, patients felt more
energized. No differences in growth parameters (z-scores HFA and WFH) were seen. For parents, BD
was feasible to implement. They felt more involved in the nutritional management of their child and
they had positive experiences with the BD.
Conclusion: In children with IF, BD is feasible and can be an additional option for enteral feeding in
the process of weaning from PN. BD results in a decrease of PN and gastrointestinal complaints in
patients, and parents embrace the diet positively. Prospective studies should evaluate the feasibility
and safety of BD in this patient population in the long-term.

Case no.

1

2

3

4

Sex, age at start
Blended Diet in
years

Female, 5.4

Male, 13.3

Male, 8.5

Female, 1.8

Underlying disease,
Necrotising
remaining small
enterocolitis, 72
bowel length in cm

Gastroschisis +
volvulus, 50

Gastroschisis +
volvulus, 17

Gastroschisis +
jejunal atresia,
unknown

Reason for
stagnation in
weaning process
and intolerance of
enteral nutrition

Electrolyte
imbalance, oral
aversion

Electrolyte
imbalance, oral
aversion

Diarrhea, oral
aversion

Vomiting, diarrhea,
uncomfortable
feeling

Before initiation of
Blended Diet
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Percentage of total
energy intake from
PN / commercial
tube feeding / BD /
oral feeding,
respectively

100 / 0 / 0 / 0

40 / 60 / 0 / 0

60 / 30 / 0 / 10

50 / 0 / 0 / 50

Frequency and
consistency of
stools (Bristol stool
scale)

>10/day, liquid (7)

2-3/day, mushy (6)

1/day, mushy (6)

4/day, mushy (6)

Percentage of total
energy intake
provided by PN /
30 / 0 / 10 / 60
commercial tube
feeding / BD / oral
feeding respectively

34 / 31 / 35 / 0

40 / 13 / 27 / 20

25 / 0 / 70 / 5

Frequency and
consistency of
stools (Bristol stool
scale)

3/day, varying (5 to
7)

1/day, soft blobs (5) 1/day, soft blobs (5)

After initiation of
Blend Diet

2/day, soft blobs (5)

[Patient characteristics before and after initiation of blended diet]
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Analysis of transition from individualized in-house PN to commercial PN product in pediatric
home parenteral nutrition
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Background: Currently, due to the development of medicine, the demand for parenteral nutrition (PN)
is increasing due to various causative disease. When patients are stable, in order to reduce social and
medical costs, PN is being implemented at home after discharge. In pediatric patients, most PN is
started as individualized PN and some change to commercial PN according to patient's condition. In
recent studies it has been reported that commercial PN are at least no-inferior to individualized PN
and are superior in infection frequency, cost and convenience.
Objectives: Review the transition from individualized PN to commercial PN and through comparison
between the group that succeed in transitioning to a commercial TPN and the group that continued
individualized PN, identify success factors for implementation. And compare the incidences of
complication and cost for each PN, and propose a protocol for the use of commercial PN in the future
home PN through a review of related literature.
Methods: Retrospective chart review was conducted using the medical records of patients who
receive home PN at June, 2020 in Seoul National University Child hospital.
Results: Total 28 patients are receiving home PN (16 boy, 12 girls, 9.6±7.3 years old), they started
home PN at 63.3±78.3 months and maintenance period was 57.3 ±36 month. Short bowel syndrome is
most common cause of Home PN (12, 38.7%). 13 (46%) patients successfully transitioned to
commercial PN at the start of home PN. In case of 4 (14%), a commercial PN and individualized PN
were used together. All of the patients who succeeded in transition are currently maintaining
commercial home PN, and at the time of home PN initiation, PN supply 104% of resting energy
expenditure (REE) in commercial PN group and 124% of REE in the individualized PN group. In the
cases of who started home PN under 10kg, 65.0kcal/kg of energy was supplied to commercial PN
group, 81.3kcal/kg of energy was supplied to individualized PN group. In terms of side effects, the
incidence of catheter-related blood stream infection was 0.65/1000 catheter-days in commercial PN
group and 1.63/1000 catheter-days in individualized PN group (p=0.015). Fatty liver was observed in
23% of commercial PN group and 27% of the individualized PN group.
Conclusion: Commercial PN had a lower probability of catheter related infection than Individualized
PN and there are no significant inferiority of commercial PN than individualized PN. In the use of home
PN. If the patient's electrolyte is stable and the calorie requirement is not large, commercial PN should
be recommended.
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The farnesoid X receptor agonist tropifexor ameliorates liver injuries in parenteral nutrition-fed
neonatal piglets
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Objectives and Study: Tropifexor has been proved as a highly potent non-bile acid FXR agonist for
the treatment of primary biliary cholangitis and nonalcoholic steatohepatitis (NASH) in phase 2 clinical
trials. Here, we examined the role of Tropifexor in the parenteral nutrition-associated liver disease
(PNALD) in a piglet model of total parenteral nutrition (TPN).
Methods: Newborn mini-pigs (2-day old) were randomized to EN group, EN plus Tropifexor group, PN
group and PN plus Tropifexor group. The groups of PN plus Tropifexor were administrated with
Tropifexor at concentration of 1.06 µg/kg/d by gavage. Liver histology and alterations in BA
composition of stool, portal serum and liver were measured. Gene expression of intestinal and hepatic
FXR target genes and blood FGF19 were assessed.
Results: The Tropifexor improved TPN-induced impaired liver function, hepatocyte ballooning and
inflammatory cells infiltration. Tropifexor inhibited the TPN-medicated cholestasis by inhibiting the BA
synthesis and increasing the BA transport. Moreover, Tropifexor increased the conjugated BA by
altering abundance bile-salt hydrolase-bacteria. In the terminal ileum, Tropifexor activated FXR and
subsequently increased expression of FGF19, which returned to the liver to inhibit CYP7A1
expression.
Conclusion: The FXR agonist Tropifexor could ameliorate PNALD via activating the FXR-FGF19
pathway.
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Variation of plasma citrulline over time as a predictive factor of weaning off long-term
parenteral nutrition in children with neonatal short bowel syndrome
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Objectives and Study: Long-term home-parenteral nutrition (PN) is the mainstay of the therapeutic
strategy in intestinal failure (IF) due to neonatal short bowel syndrome (SBS). There is a growing
interest in finding markers that can predict children´s intestinal autonomy potential. Our aim was to
identify the prognostic factors of PN weaning in children with SBS and to assess if measuring multiple
plasma citrulline concentrations over time could assess intestinal adaptation process.
Methods: This retrospective study included patients with neonatal SBS followed during the years
2009 to 2019 with surgical measurement of the residual bowel length and repeated plasma citrulline
assessments during a 4 years follow-up. The degree of IF was assessed by the PN dependency index
(PNDI). The analysis was carried out according to SBS anatomic groups: end-jejunostomy (type 1),
jejunocolic (type 2) and jejunoileal anastomosis (type 3).
Results: Fifty-five patients (8 type 1, 27 type 2 and 20 type 3) were included. None of the patients with
SBS type 1, 11 (41%) with type 2 and 11 (55%) with type 3 were weaned off PN within 4-years followup. Citrulline increased with time in patients weaned off PN, but not in patients remaining on PN, as a
shown by a negative relationship between citrulline and PNDI for all SBS types.. The increasing
citrulline levels had a positive effect on the probability of weaning off: 2.7 times higher for each point
increase in citrulline. No significant effect of age at baseline and residual bowel length was found.
Conclusions: The increasing plasma citrulline level over time, according to SBS type, is a reliable
marker of weaning off PN. The prediction of PN weaning as assessed from the length of residual
bowel measured at time of surgery seems not to be sufficient and should be completed with the
longitudinal measurements of plasma citrulline levels.
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Short-term results of teduglutide therapy in children with short bowel syndrome
Francisco Ribeiro-Mourão1,2, Raquel Lopes de Braganca1, Mayara Nogueira1, Paula Guerra1, Céu
Espinheira1, Eunice Trindade1, Jorge Amil Dias1
1Centro

Hospitalar e Universitário São João, Paediatric Gastroenterology and Clinical Nutrition Unit,
Porto, Portugal
2Unidade Local de Saúde do Alto Minho, Pediatrics Department, Viana do Castelo, Portugal
Aim: To report on 4 children dependent on parenteral nutrition (PN) due to short bowel syndrome
(SBS) who were started on teduglutide.
Methods: Four patients were prospectively evaluated regarding outcomes and side effects of the
treatment at 1 and 6 months of treatment. The composition of PN did not change in the 6 months prior
and 6 months after the beginning of treatment with teduglutide. All of them were evaluated at 1 month
of treatment and three of them at 6 months of treatment (one patient has not completed 6 months of
treatment yet).
Results: Four SBS children (3 females, 1 male) received teduglutide. Mean age at start of treatment
was 9 years (range 6-12). The cause for SBS was gut volvulus (n=2), gastroschisis (n=1) and
congenital jejunal atresia (n=1). Diagnosis of SBS was made in the neonatal period in 3 cases and
were PN dependent since then. Average length of the remaining small bowel was 37 cm (range 20-60
cm). Two patients had STEP procedure for bowel lengthening. All of them had colon in situ (1 with
only sigmoid colon) and two had preserved ileocecal valve. Two had type II anastomosis and two had
type III. Patients have been PN dependent for 6.9 to 11.3 years before starting teduglutide. At
beginning of treatment three patients were extremely dependent on PN (average 145% PN intake in
calories / resting energy expenditure [PN/REE]) and one was highly dependent (97% PN/REE);
number of PN days per week ranged from 3 to 7 days/week (average=4). Within 1 month all patients
had a reduction of at least 1 day on PN. At 6 months of treatment two patients were completely
weaned off PN and one had a 2-day reduction.
At 6 months of treatment there was a reduction of 74% on stool weight (from mean 975g/day to
253g/day) and a reduction of 51% of the stool frequency (from 5.25/day to 2.7/day). Oral caloric intake
increased by 10% at 1 month and 73% at 6 months of treatment. Weight and height increased 1.3 kg
and 1.6 cm, respectively, at 1 month, and 2.8 kg and 5.6 cm at 6 months of treatment. All patients kept
adequate nutritional status. One patient had an increase of abdominal distension while other had a
reduction. Increased flatulence was reported in 3 patients. One patient had an upper respiratory tract
infection during treatment course. No adverse effects (abdominal pain, nausea, vomiting, headache or
reaction at site of injection) were reported. One patient had to stop treatment for two weeks due to an
unexpected drug supply issue and during that time diarrhoea worsened with decreased appetite and
abdominal distension.
Conclusions: Teduglutide treatment allows marked reduction of PN-dependence on children with
SBS with an expectation to stop parenteral nutrition in some cases. However, stopping treatment may
lead to immediate reversal that requires careful monitoring and action to prevent dehydration due to
increased intestinal output. Treatment with teduglutide may reduce risks associated with PN and
facilitate better social and familiar quality of life.
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Outcomes of a Home Parenteral Nutrition Program on children with severe neurological
impairment - a case series
Francisco Ribeiro-Mourão1, Sophie Bertaud2, Joe Brierley3, Renée McCulloch2, Jutta Köglmeier4,
Susan Hill4
1Unidade

Local de Saúde do Alto Minho, Pediatrics Department, Viana do Castelo, Portugal
Ormond Street Hospital, Palliative Care Service, London, United Kingdom
3Great Ormond Street Hospital, Paediatric and Neonatal Intensive Care Unit, London, United Kingdom
4Great Ormond Street Hospital, Gastroenterology Department, London, United Kingdom
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Objectives and Study: To review the indications, medical and social conditions, ethical discussions,
outcomes and end-of-life plans of children with severe neurological impairment (NI) included on a
Home Parenteral Nutrition (HPN) Program of a reference centre.
Methods: This study is a case report series of children with severe NI referred a HPN program
between 2009 and 2019. All the children have been assessed by a Multidisciplinary team which
included paediatric gastroenterologists, dietitians, pharmacists, social workers and psychologists. All
the children have been reviewed by the institution's ethics committee for adequateness of HPN for
each individual case. Different variables regarding demographic and social data, medical background,
HPN details, ethics review and outcome and end-of-life plans were collected and a descriptive
analysis of the cases was performed after anonymization.
Results: Five patients with severe NI have been referred to the HPN Program. Four started HPN after
a thorough review by the clinical care team and ethics committee. One patient was not started on HPN
program due to parental decision. Main results are summarized on Table 1.

Case Identification

Patient A

Patient B

Gender, current
status and age at
HPN start (years)

Female,
deceased, 8

Female,
Female, deceased, Female, alive, Female,
deceased, 11 3
10
deceased, 5

Option of treatment
and total time on IV
nutrition

HPN, 3 years
and 3 months

IVF, 5 years
HPN, 7 years and
and 5 months 9 months

Associated
Neurometabolic Cerebral
Neurodevelopmental
disease
Palsy
condition

Patient C

Patient D

HPN, 4 years
and 5 months

Patient E

HPN, 7 years
and 1 month

Neurodegenerative
Congenital
Cerebral Palsy
disease
malformation

Severe
Condition leading to
bleeding with
PN
enteral feed

Severe
abdominal
pain with
enteral feed

Total feeding
intolerance due to
abdominal pain

Stoma and
rectal bleeding
and wretching
with oral and
stoma feed

Enteropathy
and abdominal
pain with
enteral feed

Signs and
symptoms after PN
start

Mantained

Short improval;
worsened later

Improved

Worsened

No - Parents
and
professionals
agreement:
1.PN risks
outweigh
benefits as a
long term
intervention 2.
Feed as much

Yes - "1. PN could
improve QoL in
terms of pain 2.
PN could prevent
gut problems to
occur 3. PN could
be used palliatively
4. The initial trial
with PN proved
effective on pain

Yes - 1. On
HPN could
start attending
school again 2.
For family
dynamics HPN
would be
better than
Hospital PN 3.
It is acceptable

Yes - 1. PN
should
continue - with
a 'palliative'
approach 2.
Despite
causing liver
toxicity it is the
only means of

Improved

Yes - "1.
Family believes
burden of care
will not be
Ethics comittee
higher than at
review, reasoning &
the past 2.
outcome
Assumptions
should not be
made by the
care team on
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QoL based on
overarching
condition 3. IVF
via central line
has the same
infection risk,
similar care
and would
lenghten
suffering 4.
Withdrawing
PN will mean
suffering 5.
Withdrawing
PN can be
questionable

as tolerated
by enteral
route and topup with IV
fluids as part
of basic care

relief 5. Due to the
complications PN
can involve
periodic review
should be ensured

PN complications /
Complication details
/ Admissions after
discharge on HPN
(n)/ Death cause
related to PN
complications

Non
Yes / Line
applicable /
sepsis; Line
Non
blockage / 23 /
applicable / 7 /
No
No

Symptom care plan
and advance care
plan in place |
Advance care plan
details

Yes |
Treatment of all
possible
reversible
causes, but no
CPR

Preferred place of
death and if it was
the actual place of
death

Local hospital / Local hospice Unknown / non
Yes
/ yes
applicable

Yes | No
further
hospitalar
interventions;
if decline
wanted
transfer to
local hospice

for the team
substantive
not to offer
nutrition.
HPN if thought
not appropriate
on the childs
best interest
and not on
discrimation
based on
disability

Yes / Line sepsis;
Line pullout;
Yes / Line
Yes / Line
Hepatic
sepsis / 14 /
Sepsis / 3 /
disfunction;
Yes (line
Not applicable
Gallstones and
sepsis)
Cholecistytis / 29 /
No
Yes | All measures
except CPR,
intubation and
ALS; If reversible Yes | Full
ressuscitation
cause - to
addmited to PICU;
If not: to be
transfered home

Yes | Full
ressuscitation
and escalation
to PICU

Unknown / non
Home / no
applicable

[Main Results]

Conclusion: There was a substantial survival time of these patients after starting HPN which
demonstrates that it was used as a palliative measure and not as an end-of-life tool. There was a
global improvement in terms of signs (eg. bleeding) but there was no such clear evidence of
symptoms' improvement (e.g. abdominal pain). A different reasoning was used by the ethics
committee in each case demonstrating the need for an extensive and individual-based evaluation on
these situations.
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Home Parenteral Nutrition: training of teenagers
Amelia Rocha1, Catherine Poisson1, Julie Ollivier1, Isabelle Eicher1, Cécile Talbotec1, Cécile Lambe1,
Olivier Goulet1
1University

of Paris-Hôpital Necker, Pediatric Gastroenterology-Hepatology-Nutrition, Paris, France

Objectives and Study: The Hôpital Necker-Enfants Malades Home Parenteral Nutrition (HPN)
program was certified in 1984. It is the largest in France with ~ 40% of the 380 children currently on
HPN. More than 800 infants and children have been enrolled in the Necker HPN program since 1984.
In 2019, it supported 162 children (age range : 3months-17years) : short bowel syndrome
(SBS)(n=78), congenital enteropathy (CE) (n=28), total intestinal aganglionosis (TIA) (n=22) or chronic
intestinal pseudoobstruction (CIPOS) (n=17); miscellaneous (n=11), > 60% presenting with irreversible
intestinal failure (IF) : In order to prepare the transition to adulhood and to offer more freedom from the
family nest, we train the adolescents (teens) for self care. In that view, we designed a training
program.
Methods: Training involves nurses, MD, pharmacists, psychologist, social worker…. It requires time
for the team as well as for the teenager. It is organized during the school vacation periods as a group
session, in 3 steps, each lasting 5 days. Step 1: Line disconnection & knowledge of illness; Step 2:
Line connection & body control; Step 3 :CVC dressing & information on adult transition. Training also
includes an approach focused on their physical and psychological well-being to understand their body
and their illness.
Results: In 2018, 7 adolescents (age range :13-17 years) were trained : SBS (n=2), CE (n=2), TIA
(n=1) and CIPOS (n=2). Children received PN 3 to 7 nights a week with bags from the French provider
Baxter-Faconnable. At the end of the training program, 4 teens can be considered as fully
autonomous on a daily basis, 2 are partially (for disconnection only) autonomous and 1 failed to finish
the training program.
Conclusion: Autonomy is achieved for the majority of teenagers. However, gaining autonomy does
not mean accepting illness or being ready to move into the adult world. It seems that this
multidisciplinary approach and the effect of group teaching are beneficial to teenagers on accepting
who they are and what they are treated for. We do continue to adapt the program regularly according
to the teenagers feeling and their feedback.
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Central venous catheter complications in children on home parenteral nutrition
Maryiam Zaman1, Jenny Goldthorpe1, Linsay Rajfeld1, Helen Brogan1, Elena Cernat1
1Leeds

Teaching Hospitals NHS Trust, Department of Paediatric Gastroenterology, Leeds, United
Kingdom
Objectives and Study: Parenteral nutrition (PN) is a potentially lifesaving therapy which involves the
intravenous administration of essential nutrients bypassing the gastrointestinal tract and supplying
nutrients directly into a central vein via a catheter (CVC). If required long term, PN can be
administrated at home (HPN) with subsequent improvement of the quality of life. The aim of our study
was to assess complications related to long term use of CVC and action undertaken in each situation.
Methods: Retrospective data collection from electronic and paper case notes of patients receiving
HPN over a 2 year period (January 2017 - January 2019). Documentation of complications related to
CVC including catheter related bloodstream infection (CRBSI), CVC replacements and causes of
removal, insertion site infections, mechanical problems were recorded. 25 children (14 male) with a
mean age of 6.1 years were identified as receiving HPN during the study period (7 started PN during
this time). The average age of the patients when PN initiated was 7.5 months. Indications were short
bowel (n=14; 56%); motility disorders (n=6; 24%); enteropathy (n=3; 12%); diarrhoea post fungal
infection (n=1; 4%); lymphangiectasia (n=1; 4%). PN was delivered though a tunnelled CVC (initially 3
double lumen and 22 single lumen). In 23/25 patients the CVC was locked with Taurolock® and in
2/25 with heparin. The median for the nights of PN/week at the beginning of the study was 7 [IQR 5
to7] remaining 7 [IQR 3 to 7] at the end of the study with 5 patients weaned off PN.
Results: 14,563 catheter days were evaluated during the study period. We recorded 1.09 CRBSI and
0.96 exit site infections/1000 catheter days. 18/25 (72%) patients had a first CVC change during the
study period, 9/25 (36%) had a second CVC change, 4/25 (16%) had a third change, 4/25 (16%) had
a forth change and 2/25 (8%) a fifth change with a total of 37 CVC changes. In 34/37 cases the
change was performed by interventional radiology and in 3/37 cases by surgeons. The main reasons
for catheter removal were mechanical problems (n=28; 76%) followed by exit site infections (n=6;
16%) and CRBSI (n=3; 8%). Antibiotic therapy was effective in resolving 8 exit site infections and 13
CRBSI without need for CVC removal. The most common mechanical issues triggering CVC removal
were full/partial occlusion not responding in turn to urokinase/alteplase/absolute alcohol locks (n=10;
36%); irreparable fracture of the CVC (n=9; 32%); displaced/pulled CVC (n=8; 28.5%) and one case
(3.5%) of severe overgranulation. The median number of CVC for each patient during the study period
was 3 [IQR 3 to 6]. Mean CVC survival was 11.1 months.
Conclusion: HPN is associated with ongoing problems related to CVC. In order to maintain long term
venous access, it is essential that these are managed promptly by an experienced nutritional support
team including interventional radiologist.
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Nutritional status and symptoms in children with small intestine bacterial overgrowth in Mexico
Maria Alejandra Amador-Artiles1, Erick Manuel Toro-Monjaraz1, Ruben Peña-Velez1, Alejandra
Marisela Sabillon-Mendoza1, Ericka Montijo-Barrios1, Flora Zarate-Mondragon1, Jose Francisco
Cadena-Leon1, Karen Rubi Ignorosa-Arellano1, Alejandro Loredo-Mayer1, Roberto CervantesBustamante1, Jaime Alfonso Ramirez-Mayans1
1Instituto

Nacional de Pediatría, Paediatric Gastroenterology, Mexico, Mexico

Objectives and Study: Small intestine bacterial overgrowth (SIBO) is characterized by an excessive
bacteria at the intestinal lumen. It has been associated with intestinal inflammation, loss of the
mucosal barrier, alteration in the absorption of nutrients, gastrointestinal symptoms and growth arrest.
There are contradictions concerning the nutritional status of patients with SIBO, depending on the
demographics studied, a higher incidence of malnutrition or obesity has been observed, however, we
do not have studies in Mexico that evaluate the nutritional state of children with SIBO.
Our objective was to determine the nutritional status of patients with SIBO and identify it´s relationship
with gastrointestinal symptoms.
Methods: Observational, retrospective, a cross-sectional and analytical study conducted between
March 2017 and March 2019.
Patients performed an exhaled hydrogen to determine the presence of SIBO, it was considered
positive when there was an increase of 20 parts per million from the basal, at the 90th minute. The
nutritional status of the children was classified according to CDC graphs. Kolmogorov Smirnov was
used to evaluate the normality of bivariate analysis and we used chi-square for qualitative variables
and student t for quantitative variables corroborating statistical significance.
The symptoms evaluated were abdominal pain, constipation, diarrhoea, dyspepsia and vomit, and
they were classified as positive when patients fulfilled the ROMA IV criteria.
Results: We included 314 patients between 2 and 19 years old, 182 (58%) were females and 132
(42%) were males, SIBO was identified in 155 patients (49.4%) of which 50 (32.2%) presented some
degree of malnutrition, predominantly mild malnutrition; most patients were eutrophic and 20% were
between overweight and obesity. Growth arrest was evaluated as an independent parameter and
51.2% of the patients with SIBO presented it. When evaluating the groups individually, we found SIBO
in 54.9% of patients with mild malnutrition, 51.9% with moderate malnutrition, 33.3% with severe
malnutrition, 46.9% in eutrophic patients, 62.5% in overweight children and 50% in those with obesity.
However, when statistical chi-square tests were performed, none of these results was statistically
significant. When evaluating the symptoms presented we found an increased frequency of abdominal
pain in children with mild malnutrition and SIBO, however, it was not statistically significant (p=0.095)
at least with this population size. We didn´t observe any relationship between the nutritional status and
dyspepsia, constipation, diarrhoea or vomit in SIBO positive patients. However, we did find a
correlation between dyspepsia and SIBO independently of the nutritional status of the host (p=0.034).
Conclusion: In conclusion, we couldn´t find any association between the nutritional status or growth
arrest and the development of SIBO in our population. It seems to be a relation between mild
malnutrition, SIBO and abdominal pain, but it was not statistically significant in our population size, and
although it wasn´t the purpose of this study, we did find a statistically significant relationship between
dyspepsia and the development of SIBO independently of the nutritional status of the children, and it
could lead to further investigations.

Negative

Positive

P

Mild malnutrition

45.1% (28)

54.9% (23)

0.479

Moderate malnutrition

48.1% (13)

51.9% (14)

0.787

Severe malnutrition

66.7% (16)

33.3% (8)

0.102

Eutrophic

53.1% (12)

46.9% (75)

0.431
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Overweight

37.5% (12)

62.5% (20)

0.117

Obese

50.0% (10)

50.0% (10)

0.953

Growth arrest

48.8% (63)

51.2% (66)

0.594

[Nutritional status and SIBO in children]
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Consumption of Lactobacillus rhamnosus HN001 may alter upper rather than lower
gastrointestinal microbiota in the neonate
James Dekker1, Wayne Young2, Nicole Roy2, Rachel Anderson2, Kelly Dunstan2, Jason Peters2, Leigh
Ryan2, Kelly Armstrong2, Neill Haggarty3
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2AgResearch,

Objectives and Study: Probiotic Lactobacillus rhamnosus strain HN001 has been shown to have
several potential health effects for both paediatric and maternal groups, including reduced risk of
eczema in infants and reduced risk of gestational diabetes and postnatal depression in mothers. While
HN001 appears to modify immune and gut barrier biomarkers, its mode of action remains to be fully
elucidated. A recent study of infant microbiomes from faecal samples collected as part of an antieczema study showed few significant changes in the microbiome, both in terms of taxa and metabolic
pathways.
Methods: To gain further insights into the role of HN001 in the infant microbiome, the impacts of
HN001 supplementation was studied in 3 groups (8 piglets each) of 10-day old male piglets (4-5 kg)
that were fed infant formula, or infant formula with low dose HN001 (1x106 CFU/g powder) or high
dose (6x107 CFU/g powder) daily for 24 days. Faecal samples were collected at days 3, 15 and 23,
while caecal samples were collected at day 24. DNA was extracted from all samples and subjected to
shotgun metagenome sequencing.
Results: As for human infants, piglet faecal samples showed only modest differences with or without
dietary HN001. Interestingly, striking differences between the three groups were observed for caecal
samples. While total lactobacilli were significantly increased only in the high dose HN001 group, both
HN001 groups showed an up to two-fold reduction across the Firmicute phylum.
Conclusion: As increased Firmicutes has been associated with infant obesity and c-section births, it
is possible that HN001 may ameliorate such perturbations of the infant microbiome. Further research
is required to explore this link further. It is also evident that faecal samples may not adequately reflect
microbiome composition higher in the gastro-intestinal tract, such that probiotic effects in the small
intestine may be missed by examining only the faecal microbiome.
Disclosure of Interest: Neill Haggarty and James Dekker are employees of Fonterra Co-operative
Group Ltd. The study was funded by Fonterra Co-operative Group Ltd and the Ministry for Business,
Innovation and Employment.
Contact e-mail address: james.dekker@fonterra.com
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Prospective characterization of gut microbial composition in healthy infants along the first year
of life reveals a strong effect of age, birth mode, and nutrition and a high compliance with iron
prophylaxis supplementation
Sophia Heiman1, Tzipi Braun1, Shiri Lahav1, Ilana Bazov2, Katya Sosnovski1, Gilat Efroni1, Batia
Weiss1, Yael Haberman1
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Medical Center, Tel Hashomer, Pediatric Gastroenterology Unit, Edmond and Lily Safra
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Objectives and Study: We prospectively followed a cohort of healthy infants 4-18 months old, who
delivered at least two stool samples at ages 4 and 6 months, aiming to characterize the gut
microbiome and to determine factors that may affect the microbiome composition. In addition to birth
mode and feeding habits, we aimed to examine the effect of iron preventive supplementation, which is
part of the Israeli guidelines to all healthy infants aged 4-12 months.
Methods: Parents completed a questionnaire regarding demographics, pregnancy/labour, diet
including breastfeeding and formula, compliance to iron supplementation, vaccinations, antibiotic
therapies, and diseases. We also recorded anaemia rates (haemoglobin < 10.5g/dl) at age 12 months.
Stool DNA was extracted and 16S amplicon V4 sequencing was performed and analysed using
QIIME2. Finally, we tested for significant factors affecting the microbial compositional difference
between infants during the time of follow-up.
Results: We included in this interim sub-analysis 93 infants. Delivery mode was: 75% (n=70) vaginal
delivery, 4% (n=4) vacuum extraction, 1% (n=1) forceps delivery and 19% (n=18) caesarean section.
All babies were appropriate for gestational age (AGA). More than half of the infants (52/93, 56%) were
breastfed at age 4 months when the first stool sample was collected, the majority of them fully
breastfed. Thirty seven (40%) were still breastfed on collection of the second sample around the age
of 6 months. Of the 93 healthy infants, only 11 infants (12%) did not receive iron supplementation due
to parental preferences. Age was the strongest dominator on microbial composition and alpha
diversity, with a significant increase in alpha diversity between the first and second collected stool
(Figure panel A, B, p< 0.0001), followed by delivery mode and nutrition (formula vs. maternal milk).
Vaginally born infants had a significantly higher alpha diversity and relative abundance of
Bacteroidetes (p< 0.001), whereas infants born via caesarean section had significantly higher rates of
Proteobacteria (Figure panel C, p< 0.05). Formula fed infants had a significantly higher alpha-diversity
than only breastfed infants (Figure panel D, p< 0.01). At the time of this sub-analysis 75 infants had a
complete blood count (CBC) performed at 12 months of age. Median haemoglobin level for all 75 was
11.7g/dl (IQR 10.9, 12.2), and 5/75 infants met the criteria for anaemia (haemoglobin < 10.5g/dl).
Conclusion: Age of the infant is the strongest dominator of microbial maturation, while formula
feeding as well as mode of delivery significantly influences the gut microbiome in early infancy.
Compliance to iron supplementation in the Israeli population tested is high (88%), and breastfeeding
rate is 56% at 4 months and 40% at 6 months of age. The effect of iron supplementation on gut
microbial composition should be further studied.
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In vitro fecal fermentation of human milk oligosaccharides and its impact on infant gut gas
production and microbiota profile
Feitong Liu1, Hongye Li2, Shiqi Xu2, Juchun Chen3, Yuxing Zheng3, Yuanyuan Wang3, Bin Zhang2,
Jonathan Lane4
1H&H

Group Global Research and Technology Center, Health Science Department, Guangzhou,
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2South China University of Technology, School of Food Science and Engineering, Guangzhou, China
3H&H Group, Global Research and Technology Center, Guangzhou, China
4H&H Group, Global Research and Technology Center, Cork, China
Objectives and Study: Human milk oligosaccharides (HMOs) are the third largest components of
human breast milk and play an important role in the establishment of the infant gut microbiome. This
study evaluated the impact of different HMO strcutrues on infant gut gas production, microbiota and
metabolites profiles.
Methods: In this study, 40 three-month-old breastfed infants were recruited. Breastmilk samples were
collected and HMOs analyzed by HPLC-MS. Correspondingly, infant fecal samples were collected and
assessed by 16S rDNA gene sequencing. Short-term fecal batch fermentations (24 h) were used to
assess gas production and the modulation of microbial composition and metabolites by individual
HMOs, fructo-oligosaccharides (FOS), or galacto-oligosaccharides (GOS).
Results: The concentration of total HMOs associated with the three-month breastmilk samples was
determined as 6.15±1.4 g/L. Secretor status of mothers was determined and has no significant impact
on infant gut microbiome. The microbiota of breastfed infants at three month are mainly dominated by
Bifidobacterium longum (54.2%) and Bifidobacterium breve (15.2%). In vitro fermentation with infant
fecal matter dominated by Bifidobacterium longum showed that sialylated HMOs such as 3'sialyllactose (3'SL) and 6'-sialyllactose (6'SL) produced the least amount of gas when compared with
other neutral HMOs, GOS and FOS at 4h, 8h, 12h and 24h (P < 0.05). Moreover, FOS produced the
most gas at 24h, whereas, there was no significant difference between GOS and other neutral HMO,
such as 2'-fucosyllactose (2'FL), 3'-fucosyllactose (3'FL), lacto-N-tetraose (LNT) and lacto-Nneotetraose (LNnT). The modulation of the infant gut microbiome was significantly correlated with
exposure to specific HMOs and the initial microbiome composition.
Conclusion: These results demonstrate the potential application of HMOs and outcome for the infant
gut microbiome. Such results could support the design of next generation infant formula with the aim
of reducing gas production, which can led to digestive challenges, and improve infant colonic health.
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Community driven metabolism of Human Milk Oligosaccharides by a consortia of
Bifidobacteria spp
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Objectives and Study: Bifidobacteria are associated with a host of health benefits and are the most
widely used probiotics in humans. These bacteria are highly abundant in the intestinal microbiota of
healthy breastfed infants. Infant-associated Bifidobacteria spp. include Bifidobacterium longum subsp.
infantis, Bifidobacterium bifidum and Bifidobacterium breve. A key adaptation, facilitating the
establishment and dominance of these species in the breastfed infant gut microbiota, is an ability to
consume and metabolise specific sugars only found in breastmilk which are indigestible by the infant,
known as Human Milk Oligosaccharides (HMO). In this study, we aimed to characterise the metabolic
capability and co-operative metabolism of a community of four commercial infant Bifidobacterium
strains when grown on HMO.
Methods: Phenotypic profiling was performed on the four-strain combination (Bifidobacterium longum
subsp. infantis x 2, Bifidobacterium bifidum and Bifidobacterium breve) when culture on HMO to
understand the physiology and mechanisms underlying HMO utilization in a community environment.
Metabolism was measured using growth curves, HMO-High Performance Liquid Chromatography
(HPLC) depletion and organic acid analysis (combination of Gas Chromatography Mass Spectrometry
and HPLC). Each analysis was performed using three different HMO substrates (2´-fucosyllactose
alone and oligosaccharides isolated from human milk representing non-secretor and secretor status).
Media with no carbohydrate source was used as a control.
Results: The four-strain combination resulted in total Bifidobacterium numbers increasing (>16%,
p≤0.05) in comparison to single strain cultivation. Over a 24 hour period, the relative abundance of B.
breve increased by >50% during co-cultivation with the other strains despite demonstrating limited
ability to consume HMO in pure culture. Growth of the strains on secretor HMO resulted in an increase
in growth of 14% and 64% when compared to non-secretor HMO and 2´-FL, respectively. HPLC
analysis revealed that an increasing number of HMO were consumed by the bacteria over time.
Metabolomics confirmed the production of formate, acetate, 1,2-propanediol and lactate. An overall
increase in health-promoting organic acids was noted during co-cultivation of all four strains, thus,
demonstrating that syntrophic relationships between bifidobacterial strains, increases flux along
central metabolic pathways.
Conclusion: This data highlights the cooperative nature of bifidobacterial strains which may reflect
their behaviour within an infant ecosystem and how sharing HMO resources maximises nutrient
consumption from the diet. The synergistic effect of multiple HMO structures and multiple
Bifidobacterium strains results in higher cell numbers and a healthier balance of metabolites, which
may have potential health implications for the host. We propose that this social behaviour adds to the
diversity and dominance of Bifidobacterium in early life and highlights opportunities for development of
new diet and microbiota based therapies to promote infant health.
Disclosure of Interest: The work was financially supported by H & H Group, Ireland. Jonathan A.
Lane is an employee of H & H, Ireland.

Contact e-mail address: clodagh.walsh@hh.global

Volume 72, Supplement 1, May 2021

1311

NUTRITION - The gut microbiome
N-eP-134
Study on metabolic varieties of intestinal microbiota in infants with dyschezia
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Objectives and Study: Trying to explore the metabolic characteristics of intestinal microbiota in
infants with dyschezia.
Methods: 21 infants with the diagnosis of infant dyschezia in the outpatient department affiliated
Children´s Hospital of Soochow University and Suzhou Municipal Hospital from April to October 2019
were enrolled and as observation group(OG). They were 10 males and 11 females, aged from 3 to 9
months old. Twenty-four healthy infants in department of child care, Children´s Hospital of Soochow
University were collected and designated as control group(CG). They were 11 males and13 females,
aged from 3 to 9 months old. Fresh fecal samples were collected within 2 hours after being excreted
from the two groups of subjects, and they were stored in dry, non-absorbable, sterile, and sealed
containers after sampling. Appropriate amount of sample were weighed and placed it in a stool
analyzer, then added PBS buffer to make 10% fecal suspension. Then fresh fecal suspension were
inoculated into the anaerobic bottles contained basic medium (YCFA), or 8g/L of lactulose (LAU),
fructooligosaccharide (FOS), galactooligosaccharide (GOS), inulin (INU), soluble starch (STA),
mannitol (MAI), and incubated at 37℃for 24 hours. The concentration of total SCFA, acetate,
propionate, butyrate, isovalerate, valerate and isobutyrate in those media were detected by Gas
chromatography (GC), SPSS 23.0 software was used to analyze the data.
Results: 1.The concentration of propionate in OG was significantly higher than that of the CG
(P<0.05). The concentration of isovalerate in OG was significantly lower than that of the CG
(P<0.05).There was no statistical significance in concentration of total SCFA, acetate and butyrate in
feces of both groups.
2. The molar ratio of acetate: propionate: butyrate in the total SCFA was 77.2:17.2:2.7 in feces of OG
and 85.9:9.7:2.1 in CG. The proportion of propionate in observation group was significantly higher
than that of control group (P<0.05).
3. After fermentation, the total SCFA concentration in YCFA, LAU, FOS, GOS, INU, STA media
(excption of MAI medium) in the OG was significantly higher than that in CG (P<0.05).
4. The concentration of acetate in YCFA, LAU, FOS, GOS, INU, STA media (excption of MAI medium)
in the OG was significantly higher than that in CG after fermentation (P<0.05).
5. The concentration of propionate in YCFA, LAU, FOS, GOS, STA, MAI media(excption of INU
medium) in the OG was significantly higher than that in CG after fermentation
6. There was no statistical significance in butyrate concentration between the OG and the CG after
fermentationin all testing media (P>0.05).
7. The concentration of isovalerate in YCFA, LAU, FOS, GOS, INU, STA, MAI media in the OG was
significantly lower than that in CG after fermentation (P<0.05).
Conclusion: The concentration of propionate producted by the intestinal microbiota of infants with
dyschezia is higher than that of normal infants, and the molar ratio of acetate, propionate and butyrate
in total SCFA was 77.2:17.2:2.7. Current data indirectly confirms the involvement of intestinal
microbiota in the causative mechanism of infant dyschezia.
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The evolution of infants' gut microbiota under different feeding regimes
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Objectives and Study: The gut microbiota in early life are important for development of the immune
response, intestinal and other functions of the infant. The infant gut microbiota is shaped by various
factors, including delivery, feeding modes, and maternal factors. There are limited reports on the gut
microbiota of Chinese infants, especially from different geographic regions. This study aims to
characterize the gut microbiota of infants living in the central and northern China, in association with
their feeding regimes.
Methods: 346 healthy infants with an average age 48.8 days (172 boys and 174 girls) in Beijing,
Shiyan and Hebi city of China were recruited. The infants received for 6 months, either breastfeeding
(BM，n=68), or were randomized to receive a goat milk based infant formula (GIF, n=104), mixed cow
and goat milk-based infant formula (MIF, n=82) or a cow milk based infant formula (CIF, n=92). Before
and at the end of the feeding intervention, stool samples were collected and microbiota composition
was determined by using the high-throughput Illumina Miseq sequencing, targeting the V3-V4 region
of 16S rRNA.
Results: Infants were either exclusively breast feeding, formula feeding or mixed BM/formula feeding
before recruitment. Once the experiment start, formula feeding and mixed fed infants were randomly
allocated into GIF, MIF or CIF group. The result in figure 1 shows that BF infants have more
Bifidobacteriaceae, Clostridiaceae, but less Enterobacteriaceae, Veillonellaceae than that of infants in
other groups at the time of recruitment. After 6 months feeding, the proportion of Bifidobacteriaceae
and Veillonellaceae increased, while the proportion of Enterobacteriaceae and Clostridiaceae
decreased in BF feeding infants. Other feeding groups also showed an increased on bifidobacterial
and a decrease on Enterobacteriaceae bacteria. In addition, the result showed that
Bifidobacteriaceae, Enterobacteriaceae and Veillonellaceae account more than 60% of the
microbiome in all groups at the end of the intervention. The microbiota profile of infants fed by GIF are
similar to that of BF ed infants.
Bifidobacteria is most recognized probiotic in infants' gut. The abundance change of bifidobacterial
after 6 months feeding was also analysed (Figure 2). As the result demonstrated, BF fed infants have
a 10.5% increase on the ratio of bifidobacterial, while that increase for GIF, MIF and CIF fed infants
were 15.0%, 8.0%, 10.7% respectively. However, there is no significant difference among different
groups (p>0.05).
Following that, principal components of infants' microbiome before and after different feeding regimes
were analysed. As the result showed, there were no significant difference (p>0.05) on the diversity of
infants' microbiota, either at the time of recruiting or after 6 months feeding.
Conclusion: Enterobacteriaceae, Bifidobacteriaceae and Veillonellaceace are the most abundant
bacteria in the gut of Chinese infants. The ratio of abundance of Bifidobacteriaceae and
Veillonellaceaceare increased after 6 months feeding.
Disclosure of Interest: The study was funded by Ausnutria Hyproca Nutrition Co. Ltd, Yiqing Zhao
and Craig Kui Xie are employees of Ausnutria.
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