Abstracts
05 – 08 June 2019

Glasgow · Scotland
Scottish Event Campus (SEC)

www.espghancongress.org

Abstract Reviewers
ESPGHAN would like to thank all Abstract Reviewers for their contribution to a successful Annual Meeting:
Mona Abdel-Hady
Elie Abi Nader
Nadeem Afzal
Daniel Agardh
Carlo Agostoni
Mansoor Ahmed
Rayna Alamurova
Fatima Safira Alatas
Irena Aldhoon-Hainerova
Matthieu Allez
Marina Aloi
Jorge Amil Dias
Mirna Natalija Anicic
Andras Arato
J. Vicent Arcos
Machancoses
Cigdem Arikan
James Ashton
Amit Assa
Renata Auricchio
Salvatore Auricchio
Naeem Ayub
Alastair Baker
Marcin Banasiuk
Hany Banoub
Andrew Barclay
Aikaterini Bargiota
Ulrich Baumann
Mark Beattie
Dominique Belli
Amir Ben -Tov
Marc Benninga
Beint Bentsen
Staffan Berglund
Hemant Bhavsar
Vishnu Biradar
Alexandra Bobarnac
Patrick Bontems
Vibhor Borkar
Osvaldo Borrelli
Sofia Bota
Samir Boukthir
Maria Victoria Bovo
Christian Braegger
Matteo Bramuzzo
Ronald Bremner
Ilse Broekaert
Efrat Broide
Jiri Bronsky
Pierre Broue
Elchanan Bruckheimer
Elaine Buchanan
Stephan Buderus
Yoram Bujanover
Martin Burdelski
Samy Cadranel
Jaoquim Calvo Lerma
Fiona Cameron
Angelo Campanozzi
Cristina Campoy
Katrine Carlsen
Isabel Casas Gallegos
Valeria Casotti
Gemma Castillejo

Carlo Catassi
Elena Cernat
Iain Chalmers
Atchariya Chanpong
Fabienne Charbit-Henrion
Christophe Chassard
Jeng Haw Cheng
Fang Kuan Chiou
Tracey Coelho
Maria Carmen Collado
Cæcilie Crawley
Paula Crespo-Escobar
Nicholas Croft
Aron Cseh
Fugen Çullu Çokuğraş
Lorenzo D‘ Antiga
Gerard Damen
Giulia D‘Arcangelo
Suzanne Davison
Ruth De Bruyne
Barbara de Koning
Lissy de Ridder
Thierry De Vreker
Dominique Debray
Rodrigo del Brio Castillo
David Devadason
Antal Dezsofi
Sarumathi Dhanapal
Teresa Di Chio
Angelo Di Giorgio
Tietie Dijkstra
Yulia Dmitrieva
Jernej Dolinšek
Magnus Domellöf
Natasa Dragutinovic
Joost Drenth
Rémi Duclaux-Loras
Claire Dupont-Lucas
Ozlem Durmaz
Stine Dydensborg Sander
Marcin Dziekiewicz
Nils Ekvall
Yigal Elenberg-Alter
Nicholas Embleton
Pablo Ercoli
Johanna Escher
Jessica Ezri
Jackie Falconer
Mary Fewtrell
Natasa Fidler Mis
Yigael Finkel
Bjorn Fischler
Diana Flynn
Maria Fotoulaki
Otilia-Elena Frasinariu
Michael Friedt
Raoul Furlano
Dolores García-Arenas
Victoria Garrick
Luca Garzoni
Marco Gasparetto

Edward Gaynor
Konstantinos Gerasimidis
Marta Germán Díaz
Mariam Ghughunishvili
Edward Giles
Peter Gillett
Laurianne Giovannoni
Imeke Goldschmidt
Emmanuel Gonzales
Frédéric Gottrand
Enke Grabhorn
Tassos Grammatikopoulos
Melanie Greifer
Jenny Greig
Anne Griffiths
Alfredo Guarino
Girish Gupte
Figen Gurakan
Anat Guz Mark
Désirée Haaften-Visser
Richard Hansen
Steffen Hartleif
Jane Hartley
Corina Hartman
Almuthe Christina Hauer
Bruno Hauser
Paul Henderson
Denise Herzog
James Heubi
Klaas Heyland
Mel Heyman
Loreto Hierro
Johannes Hilberath
Susan Hill
Jonathan Hind
Andre Hoerning
Ilse Hoffman
Iva Hojsak
Bert Holvast
Matjaž Homan
Roderick Houwen
Lucy Howarth
Ondrej Hradsky
Tomas Hucl
Jessie Hulst
Steffen Husby
Seamus Hussey
Koen Huysentruyt
Warren Hyer
Joanah Ikobah
Giuseppe Indolfi
Flavia Indrio
Tytti Jaakkola
Jörg Jahnel
Christian Jakobsen
Andreas Jenke
Binita Joshi
Norman Junge
Ahmed Kadir
Panayota Kafritsa
Aikaterini Kakotrichi

Nicolas Kalach
Jochen Kammermeier
Ino Kanavaki
Eva Karaskova
Savvas V Karkelis
Stavroula Karyda
Alemka Jaklin Kekez
Paul Kelly
Zahra Khan
Katayoun Khatami
Seung Kim
Fevronia Kiparissi
Martina Klemenak
Jutta Koeglmeier
Denitza Kofinova
Henrik Köhler
Sanja Kolaček
Berthold Koletzko
Sibylle Koletzko
Anastasia Konidari
Bart Koot
Michal Kori
Kallirroi Kotilea
Daniel Kotlarz
Florence Lacaille
Alain Lachaux
Christophe Lacroix
Alexandre Lapillonne
Kelly Larmour
Mauricio Larrarte King
Noémie Laverdure
Dariusz Lebensztejn
Emanuel Lebenthal
Huey Miin Lee
Hélène Lengliné
Michael Lentze
Aaron Lerner
Raffi Lev-Tzion
Delphine Ley
Daniela Liccardo
Rosa Maria Lima
Torbjörn Lind
Elena Lionetti
Paolo Lionetti
Carla Lloyd
Andrea Lo Vecchio
Ines Loverdos
Eberhard Lurz
Thomas MacDonald
Sarah MacDonald
Giuseppe Maggiore
János Major
Sara Mancell
Roberta Mandile
Jake Mann
Karl Mårild
Luise Marino
Javier Martin de Carpi
Massimo Martinelli
Johanna Martínez Osorio
Emmanuel Mas
Manar Matar
Lorenza Matarazzo

Abstract Reviewers

Patricia McClean
Patrick McKiernan
Valérie McLin
Luisa Mearin
Jan Melek
Victoria Merrick
Assylzhan Messova
Dusanka Micetic-Turk
Erasmo Miele
Walter A. Mihatsch
Zrinjka Mišak
Mar Miserachs
Maria Misiou
Sally Mitton
Line Modin
Nicolette Moes
Nurul Husna Mohd Shukri
Christian Mølgaard
Helena Moreira-Silva
Nezha Mouane
Yael Mozer - Glassberg
Rafeeq Muhammed
Thomas Müller
Katalin Müller
Simon Murch
Sandhia Naik
Priya Narula
Antal Nemeth
Jiri Nevoral
Emanuele Nicastro
Tsinuel Girma Nigatu
Kornilia Nikaki
Tena Niseteo
Andreia Florina Nita
Valerio Nobili
Sara Nóbrega
Lorenzo Norsa
Jan Nowak
Mame Yaa Nyarkon
Andreas Nydegger
Giuseppina Oderda
Salvatore Oliva
Grzegorz Oracz
Rok Orel
Anders Paerregaard
Alexandra Papadopoulou
Raj Singh Parmar
Andrea Párniczky
Bernadeta Patro-Golab
Joanna Pawlowska
Licia Pensabene
Noel Peretti
Enrique Pérez-Cuadrado Robles
Laetitia-Marie Petit
Eva Pfister
Alan Phillips
Judith Pichler
Bénédicte Pigneur
Pierre Poinsot
Isabel Polanco
Tudor Pop
Daniela Pop

Irina Pop
Radu Samuel Pop
Alina Popp
Susan Protheroe
Hildegard Przyrembel
Gemma Pujol
John Puntis
Paolo Quitadamo
Rosalind Rabone
Sunita Amar Rajani
Alberto Ravelli
Shimon Reif
Ana Clara Reis
Raquel Revuelta Iniesta
Carmen Ribes Koninckx
Amanda Ricciuto
Jacques Rigo
Firas Rinawi
Edmond Rings
Juan Rivera Medina
Hina Rizvi
Nathalie Rock
Juliana Roda
Astor Rodrigues
Pejman Rohani
Eleftheria Roma
Claudio Romano
Kathleen Ross
Michal Rozenfeld Bar Lev
Frank Ruemmele
Carlos Jose Ruiz Hernandez
Richard Russell
Nicola Ruth
Anna Rybak
Amit Saha
Efstratios Saliakellis
Silvia Salvatore
Camilla Salvestrini
Marianne Samyn
Ian Sanderson
Naire Sansotta
Michele Scaillon
Elena Scarpato
Reene Scheenstra
Isabelle Scheers
Susanne Schibli
Dominique Schluckebier
Anna Schneider
Joachim Schweizer
Tobias Schwerd
Marco Sciveres
Oscar Segarra
Mohammad Ali Shagrani
Philip Chak On Sham
Raanan Shamir
Shishu Sharma
Rayna Shentova-Eneva
Eyal Shteyer
Marc Sidler
Susan Siew
Daniel Sifrim
Marco Silano

Ari Silbermintz
Gisela Silva
Satu Simell
Maartje Singendonk
Palittiya SIntusek
Viswanathan Melarcod Sivaramakrishan
Françoise Smets
Piotr Socha
Christiane Sokollik
Johannes Spalinger
Daniela Spirea
Christine Spray
Annamaria Staiano
Marketa Stanclova
Birgitta Strandvik
Caterina Strisciuglio
Ekkehard Sturm
Analou Sugar
Josef Sykora
Hania Szajewska
Peter Szitányi
Laszlo Szonyi
Merit Tabbers
Johannes Taminiau
Dimitrios Tapsas
Merit Tavares
Nikhil Thapar
Rut Anne Thomassen
Richard Thompson
Diana Tirado
Côme Tissandier
Georgia Valentina Tita
Patrick Tounian
Léa Tran
Stefan Trenkel
Riccardo Troncone
Natia Tsirdava
Dominique Turck
Dan Turner
Christos Tzivinikos
Holm Uhlig
Shuichiro Umetsu
Vaidotas Urbonas
Arun Urs
Babu Vadamalayan
Pietro Vajro
Francesco Valitutti
Justo Valverde Fernandez
Saskia Van de Velde
Hubert van der Doef
Wendy van der Woerd
Hans van Goudoever
Indra van Mourik
Patrick van Rheenen
Michiel P. van Wijk
Myriam Van Winckel
Yvan Vandenplas
Sharat Varma
Genevieve Veereman
Virtut Velmishi
Krishnappa Venkatesh

Elvira Verduci
Gábor Veres
Henkjan Verkade
Eleni Volonaki
Rakesh Vora
Radim Vyhnanek
Orith Waisbourd-Zinman
Evelyn Ward
Batia Weiss
Zvi Weizman
Tobias Wenzl
Katharina Werkstetter
Michael Wilschanski
David Wilson
Eytan Wine
Harland Winter
Philip Wintermeyer
Heiko Witt
Ioannis Xinias
Sawsan Yassin
Intan Yeop
Anat Yerushalmy-Feler
Dae Yong Yi
Kseniya Yurchyk
Gitte Zachariassen
Veena Zamvar
Kristýna Zárubová
Aglaia Zellos
Noam Zevit
Matthias Zilbauer

Facts & Figures about the
Abstract Submission & Reviewing

We would like to thank all abstract submitters for submitting
1180 abstracts from 66 countries for the ESPGHAN 52nd
Annual Meeting! We are very grateful for these efforts being
made.

R

N

U

T

We are happy to share some further facts about this year’s
abstract handling. The following numbers of abstracts have
been submitted per field:

I

O
TI

N

GA

267

Y

Y

P

G

A

O

TO

G
LO

ENTE

RO
L

263

1180

650

STRO

Total number
of submitted
abstracts:

H

E

All submitted abstracts underwent a blinded review. The following
illustration highlights the ranking structure as well as explains the
way of the presentation of all accepted abstracts.
Oral presentation
RANKING
The top 15% abstracts
WAY OF PRESENTATION
• Oral presentation included in the symposia of
the Scientific Programme

ePoster
RANKING
The subsequent 9% of abstracts qualified for
presentation as ePoster
WAY OF PRESENTATION
• Available at ePoster stations and as printed poster in
the poster exhibition
• Oral presentation in the ePoster Session on Saturday
morning during coffee break

Poster selected for Poster Walk
RANKING
The subsequent 9% of abstracts qualified for
presentation as posters, complimented with a poster
walk presentation
WAY OF PRESENTATION
• Available in the poster exhibition
• Short oral presentation during the Poster Walk on
Friday during lunch break

Posters
RANKING
67 % of abstracts were rated above the cut-off score
for presentation as poster
WAY OF PRESENTATION
• Available in the poster exhibition

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-001 and G-P-286
Long-term follow-up of gut-directed hypnotherapy self-exercises at home using CD versus
individual therapy by qualified therapists in children with irritable bowel syndrome or
functional abdominal pain syndrome
Robyn Rexwinkel1, Arine Vlieger2, Jeske Bovendeert1, Juliette Rutten1, Carla Frankenhuis1, Marc
Benninga1
of Amsterdam, Emma Children’s Hospital, Amsterdam UMC, Paediatric Gastroenterology,
Amsterdam, Netherlands
2St. Antonius Hospital, Department of Paediatrics, Nieuwegein, Netherlands
1University

Objectives and Study: We previously showed that home-based gut-directed hypnotherapy treatment
with CD is non-inferior to individual hypnotherapy (iHT) by a therapist in the treatment of children with
irritable bowel syndrome (IBS) or functional abdominal pain (syndrome) (FAP(S)). Aim of this follow-up
study was to investigate the long-term effects of iHT and CD-hypnosis-exercises at home.
Methods: 150 out of 250 participants from our previous randomized controlled trial (RCT) were invited
to complete: 1) an online standardized abdominal pain dairy, on which pain frequency and intensity
were scored, and 2) an online questionnaire including adequate relief, quality of life (QoL),
anxiety/depression scores, somatization, pain beliefs, school and/or work absenteeism and health
care utilization.
Results: To date, 70 CD-patients and 74 iHT-patients have completed this study. After a mean
duration of 5.8 years follow-up, 80.0% in the CD-group vs 83.8% in the iHT-group reported adequate
relief of abdominal complaints. More than 50% reduction in pain intensity and pain frequency was
seen in 67.2% in the CD-group vs 66.7% in the iHT-group, respectively. Also, anxiety/depression
scores, somatization, pain beliefs, healthcare utilization and school/work absenteeism improved
significantly in both study groups. No differences were found in QoL.
Conclusions: Both home-based CD-self-exercises and iHT given by a qualified therapist show
persisting positive results in the treatment of children with IBS or FAP(S) after more than 5 years of
follow-up. These results support the rationale for implementation of this easy to use, widely available
and cost - effective home-treatment in daily practice.

Contact e-mail address: r.rexwinkel@amc.uva.nl
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GASTROENTEROLOGY - Inflammatory bowel disease
G-O-002 and G-P-432
Dietary therapies induce rapid response and remission in active paediatric Crohn's disease
Rotem Sigall Boneh1,2, Johan Van Limbergen3, Amit Assa4, Ron Shaoul5, Eytan Wine6, Peri Millman7,
Shlomi Cohen8, Michal Kori9, Sarit Peleg10, Avi On11, Hussein Shamali12, Lee Abramas1, Arie Levine1,2
1Wolfson

Medical Center, Pediatric Gastroenterology and Nutrition, Holon, Israel
Aviv University, Sackler Faculty of Medicine, Tel Aviv, Israel
3Dalhousie University, IWK Health Centre, Division of Pediatric Gastroenterology & Nutrition, Halifax,
Nova Scotia, Canada
4Schneider Regional Medical Center, Pediatric Gastroenterology and Nutrition, Petach Tikva, Israel
5Ruth Rappaport Children’s Hospital, Pediatric Gastroenterology Unit, Haifa, Israel
6University of Alberta Edmonton, Departments of Pediatrics & Physiology Division of Pediatric
Gastroenterology, Edmonton, Alberta, Canada
7Hadassah University Hospital, Pediatric Gastroenterology and Nutrition, Jerusalem, Israel
8Tel Aviv Sourasky Medical Center, 'DanaDwek', Pediatric Gastroenterology and Nutrition, Tel Aviv,
Israel
9Kaplan Medical Center at Clalit Health Services, Pediatric Day Care Unit, Pediatric Gastroenterology,
Rehovot, Israel
10HaEmek Hospital, Pediatric Gastroenterology and Nutrition, Afula, Israel
11The Baruch Padeh Medical Center, Pediatric Gastroenterology and Nutrition, Tiberias, Israel
12French Hospital Nazareth, Pediatric Gastroenterology, Nazareth, Israel
2Tel

Objectives and Study: Dietary therapies are increasingly utilized to induce remission in children with
active Crohn disease (CD). Medical therapies such as steroids and Anti-TNF induce rapid response
within the first 2-3 weeks. The goal of this study was to evaluate the early response rate (significant
response or remission) in response to two different dietary therapies by week 3 and to assess whether
response by week 3 was predictive of remission by week 6.
Methods: We utilized the data from the 3 and 6 week visits in the Crohn's disease exclusion diet
(CDED) trial, which was a multicenter randomized controlled trial using two different and successful
strategies for induction of remission. It was conducted among children with mild to moderate luminal
CD, receiving either exclusive enteral nutrition (EEN), using 100% of calories from EN (Modulen,
Nestle Health) or the CDED with partial enteral nutrition (PEN; 50% of calories from PEN). Patients
were evaluated at baseline, week 3, and week 6. Remission was assessed by use of the paediatric
Crohn's disease activity index (PCDAI; defined as a PCDAI≤10) using intention to treat (ITT) analysis.
Response was defined as a drop in ITT PCDAI of 12.5 points or remission. Response, remission,
CRP, Albumin and adherence to diet were evaluated at each visit.
Results: 74 patients were randomized, 40 allocated to CDED+PEN and 34 to EEN. Mean (±standard
deviation) age was 14.2±2.7 years in total cohort. Pooled response rate was present in 61/74 (82.4%)
patients by week 3. Pooled remission rate was obtained in 69% by week 3. By week 6, 56/74 patients
were in ITT clinical remission (75.6%). Among patients in remission at week 6, 85% were already in
clinical remission by week 3, and a significant drop in inflammation was present (Table 1). Among
patients in remission at week 6, 54/56 (96.4%) had obtained a good response or remission to therapy
by 3 weeks.
Conclusions: Dietary therapy caused a rapid clinical improvement and response by week 3, which
was equivalent with both diets. Patients who failed to respond by week 3 were unlikely to reach
remission by week 6.
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[Table 1: Clinical and Inflammatory parameters .]

Disclosure of Interest: RSB- Lecture fees and consulting to Nestle Health Science EW was
supported by grants from the Crohn’s and Colitis Foundation and Crohn’s Colitis Canada as well as a
WCHRI Research Capacity Award. A.L reports a licensing agreement for IP with Nestle Health
Science.
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GASTROENTEROLOGY - Basic and/or Translational Science
G-O-003
Human RIPK1 deficiency - molecular insights from children with inflammatory bowel disease
Daniel Kotlarz1, Yue Li1, Marita Führer2, Ehsan Bahrami1, Piotr Socha3, Maja Klaudel-Dreszler3, Amira
Bouzidi1, Yanshan Liu1, Anna S. Lehle1, Thomas Magg1, Sebastian Hollizeck1, Meino Rohlfs1, Raffaele
Conca1, Michael Field4, Neil Warner5, Slae Mordechai6, Eyal Shteyer7, Dan Turner7, Rachida Boukari8,
Reda Belbouab8, Christoph Walz9, Moritz M. Gaidt10, Veit Hornung10, Bernd Baumann11, Ulrich
Pannicke2, Eman Al Idrissi12, Hamza Ali M. Alghamdi12, Fernando Sepulveda13, Marine Gil13,
Geneviève de Saint Basile13,14, Manfred Hönig15, Aleixo M. Muise5,16, Scott B. Snapper4,17, Sibylle
Koletzko1, Klaus Schwarz2, Christoph Klein1, VEO-IBD Consortium
1University

Hospital, LMU Munich, Dr. von Hauner Children's Hospital, Department of Pediatrics,
Munich, Germany
2University of Ulm, Institute for Transfusion Medicine, Ulm, Germany
3The Children's Memorial Health Institute, Department of Gastroenterology, Hepatology, Nutritional
Disorders and Pediatrics, Warsaw, Poland
4Boston Children’s Hospital, Division of Gastroenterology, Hepatology and Nutrition, Boston, United
States
5Hospital for Sick Children, SickKids Inflammatory Bowel Disease Center and Cell Biology Program,
Research Institute, Toronto, Canada
6Hadassah University Hospital, Pediatric Gastroenterology, Jerusalem, Israel
7Hebrew University of Jerusalem, Shaare Zedek Medical Center, Juliet Keidan Institute of Pediatric
Gastroenterology and Nutrition, Jerusalem, Israel
8University Hospital Center Mustapha Bacha, Department of Pediatrics, Algiers, Algeria
9Faculty of Medicine, LMU Munich, Institute of Pathology, Munich, Germany
10LMU Munich, Gene Center and Department of Biochemistry, Munich, Germany
11University of Ulm, Institute of Physiological Chemistry, Ulm, Germany
12Children Specialized Hospital, King Fahad Medical City, Allergy and Immunology Section, Riyadh,
Saudi Arabia
13Paris Descartes-Sorbonne Paris Cité University, Imagine Institute, INSERM UMR, Paris, France
14Necker Medical School, Study Center for Primary Immunodeficiencies, Necker-Enfants Malades
Hospital, Paris, France
15University Medical Center Ulm, Department of Pediatrics, Ulm, Germany
16Hospital for Sick Children, Division of Gastroenterology, Hepatology and Nutrition, Toronto, Canada
17Harvard Medical School, Harvard Medical School, Boston, United States
Objectives and Study: Very early onset inflammatory bowel disease (VEO-IBD, onset < 6 years of
age) is a heterogeneous disorder clinically characterized by severe and often refractory intestinal
inflammation. Here, we report our experience on the genetic analysis of 600 patients and present
RIPK1 deficiency as a molecular cause for VEO-IBD.
Methods: To elucidate novel genetic signatures of VEO-IBD we have conducted whole exome
sequencing screens. The functional relevance of identified RIPK1 mutations was validated by
immunological, cell biological, and biochemical assays on primary patients' cells as well as
heterologous cells genetically engineered to express patient-specific mutations.
Results: Targeted and whole exome sequencing of 600 patients with VEO-IBD and/or refractory
paediatric IBD revealed biallelic mutations in 23% of our patients (43 genetic entities). Our genomewide screen unravelled homozygous RIPK1 mutations segregating with the disease in eight patients
from six unrelated pedigrees. All patients manifested within the first six months of life. Whereas two
patients with complete loss-of-function mutations (stop gain, frameshift) predominantly manifested with
primary immunodeficiency and diarrhoea, 6 children with missense mutations in the death domain of
RIPK1 were referred for genetic testing due to VEO-IBD. All patients presented with increased
susceptibility to infections, chronic diarrhoea, and failure to thrive. Perianal disease has been reported
in 7 children. Two patients died due to sepsis at the age of 2 and 4 years.
Immunophenotypical characterization of PBMC from five patients revealed impaired differentiation of
CD45RO+CCR7- effector memory T cells, CD45RO+HLA-DR+ memory activated regulatory T cells,
CXCR3+CCR6- and CXCR3-CCR6+ T helper cells as well as IgD-CD27+ class-switched B cells. Patient
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monocytes and heterologous RIPK1-deficient monocyte-like BLaER1 cells showed an altered
inflammasome activity with increased IL-1β secretion upon LPS stimulation. In addition to innate and
adaptive immune dysfunctions, we could detect intrinsic defects in RIPK1-deficient epithelial cells.
Coloncarcinoma-derived HCT116 cell lines with RIPK1 knockout or transgenic expression of patientspecific mutations showed a reduced TNF-α-mediated NF-κB signaling. Furthermore, RIPK1-deficient
HT-29 epithelial cells exhibited impaired TNF-α-induced cell death responses (apoptosis, necroptosis).
Conclusions: The identification of patients with RIPK1 deficiency exemplifies that next-generation
sequencing is an unbiased and powerful diagnostic tool for children with VEO-IBD. RIPK1-deficient
patients suffer from a life-threatening disorder with defects in innate and adaptive immunity and the
intestinal epithelium. Our study provides critical insights into disease mechanisms and development of
personalized therapies for children with VEO-IBD and common inflammatory diseases, because
targeting of RIPK1 is currently being evaluated for patients with psoriasis, rheumatoid arthritis, and
ulcerative colitis.

Contact e-mail address: daniel.kotlarz@med.uni-muenchen.de
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-004
Contractile segment impedance (CSI) for the diagnosis of gastroesophageal reflux disease
during high resolution esophageal manometry: a pediatric study
Taher Omari1, Lisa McCall2, Grace Seiboth2, Katie lowe2, David Moore2, Richard Couper2, Rammy
Abu-Assi2
1Finders

University, College of Medicine & Public Health, Adelaide, Australia
& Children's Hospital, Gastroenterology Unit, Adelaide, Australia

2Women's

Objectives and Study: Mucosal impedance is a known marker of gastroesophageal reflux (GER)
disease that can be measured during high resolution esophageal manometry (HREM) investigations
incorporating impedance. Lumen occlusive contractions can define the time of optimal contact
between the esophageal mucosa and the catheter impedance electrodes (Myers & Omari:
doi.org/10.1016/S0016-5085(14)62721-9). Based on this principle, Contractile Segment Impedance
(CSI) has been proposed as a simple predictor of GER disease (Mei & Babaei:
doi.org/10.1016/S0016-5085(18)30736-4). This study assessed whether CSI could predict abnormal
24h pH monitoring findings in pediatric patients referred for esophageal motility assessment.
Methods: Twenty six children (11 male, 1-18 years, mean 11 years) undergoing both HREM with
impedance and pH monitoring were included. The primary reason for referral was regurgitation and
vomiting (69%), two patients were esophageal atresia and five were subsequently diagnosed with a
rumination spectrum disorder. The MMS Solar GI HREM system with 8Fr catheter (32 pressure + 16
impedance segments) was used. The motility testing protocol included 10x5ml thin boluses using a
standardized medium for HREM with impedance testing (SBMkit, Trisco Foods). To determine CSI,
the HREM recording was exported (asci file) from the source software and uploaded to the Swallow
Gateway™ web application (swallowgateway.com, an open access resource provided by Flinders
University). Following user selection of each esophageal body contraction, the CSI was determined at
5cm above the lower esophageal sphincter. Only swallows with a lumen occluding peristaltic
contraction (defined by a peak pressure >30 mmHg) were utilized. Abnormal pH probe findings
(Sandhill Scientific) were dichotomously defined based on esophageal acid exposure time (AET>4.2)
and/or DeMeester score (DS>14.7). Accuracy for predicting abnormal acid reflux was assessed by
receiver operator curve (ROC) area.
Results: Seventeen patients (65%) were positive for GER disease on pH-monitoring, in these patients
CSI for thin liquid swallows was significantly reduced (CSI 581±80 Ω vs. 910±42 Ω for negative pHmonitoring; t 2.794, p< 0.05 also see box plot in Figure) and was a significant predictor of a positive
pH probe (ROC area 0.784, p< 0.05 see ROC curve in Figure).
Conclusions: CSI determined during thin liquid swallows can predict pH findings in pediatric patients
referred for HREM, suggesting that it may provide a clinically useful adjunct measure of reflux disease.

Volume 68, Supplement 1, May 2019

6

[CSI as a predictor of abnormal pH probe]

Disclosure of Interest: Author Omari holds inventorship of patents that cover the analytical methods
deployed via the Swallow Gateway™ web application, which is owned and provided by Flinders
Partners Pty Ltd of Flinders University, South Australia.
Contact e-mail address: taher.omari@flinders.edu.au
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GASTROENTEROLOGY - Endoscopy
G-O-005
Technical tutcomes in pediatric ERCP: experience with the multicenter pediatric ERCP
database initiative (PEDI)
Douglas S Fishman1, Bradley Barth2, Quin Liu3, Matthew Giefer4, Kyung Mo Kim5, Mercedes
Martinez6, Luigi dall'Oglio7, Paolo De Angelis7, Simona Faraci7, Giulia Angelino7, Sam Bitton8, Michael
Wilsey9, Racha Khalaf9, Steve Werlin10, Kulwinder Dua10, Roberto Gugig11, Clifton Huang11, Petar
Mamula12, J. Antonio Quiros13, Yuhua Zheng14, Amit Grover15, Victor L. Fox15, David M Troendle2
1Baylor

College of Medicine, Texas Children's Hospital, Section of Pediatric Gastroenterology,
Hepatology and Nutrition, Houston, United States
2UT Southwestern Medical Center, Children's Health Children's Medical Center, Dallas, United States
3Cedars-Sinai Medical Center, Division of Gastroenterology, Los Angeles, United States
4University of Washington, Seattle Children's Hospital, Seattle, United States
5University of Ulsan College of Medicine, Asan Medical Center Children’s Hospital, Seoul, Korea,
Republic of
6Columbia University, New York Presbyterian Morgan Stanley Children’s Hospital, New York, United
States
7Bambino Gesu Children’s Hospital, Surgery and Endoscopy, Rome, Italy
8Hofstra North Shore-LIJ School of Medicine, Steven and Alexandra Cohen Children’s Medical Center,
New Hyde Park, United States
9Johns Hopkins All Children's Hospital, GI, Nutrition, St. Petersburg, United States
10Medical College of Wisconsin, Children’s Hospital of Wisconsin, Milwaukee, United States
11Children’s Hospital of Central California, Pediatric Gastroenterology, Madera, United States
12Children’s Hospital of Philadelphia, Divison of Gastroenterology, Hepatology and Nutrition,
Philadelphia, United States
13MUSC Children’s Hospital, GI and Nutrition, Charleston, United States
14University of Southern California, Children’s Hospital of Los Angeles, Division of Pediatric
Gastroenterology, Hepatology and Nutrition, Los Angeles, United States
15Harvard Medical School, Boston Children's Hospital, Division of Pediatric Gastroenterology,
Hepatology and Nutrition, Boston, United States
Objectives and Study: While the frequency with which ERCP is performed in the pediatric population
is increasing, the current literature is limited to single center retrospective experiences. To provide
information on technical outcomes in pediatric ERCP utilizing a multicenter prospective approach.
Methods: Consecutive ERCPs on children < 19 years from 15 IRB approved centers were entered
into a REDCap database. Inclusion criteria for analysis included: ERCPs entered between 5/1/2014 to
5/1/2018 and pre-procedural form completed prospectively (before ERCP performed). All adverse
events were defined and reported utilizing the ASGE lexicon for adverse events. Descriptive statistics
were utilized to describe the population.
Results: 1124 ERCPS in 857 (76.2%) unique patients met inclusion criteria and were analyzed. 803
(71.2%) procedures were performed on a native papilla. The mean age was 12.1 years (IQR 9-15.7),
and 61 (5%) procedures were performed on patients under 3 years of age. The mean weight was
50.4kg (IQR 27.9-66.8), and 25 (2%) procedures were performed on patients under 10kg. The ASGE
difficult grade was >2 in 439 (39.1%). Biliary indications were documented in 859 (76.4%) of cases
while pancreatic indications were documented in 311 (27.6%). Overall technical success was achieved
in 1017 (90.5%) of cases. The technical success of specific interventions was divided into subset.
Adverse events were documented in 107 (9.5%) procedures and further divided.
Conclusions: This is the first pediatric multicenter prospective study to evaluate technical outcomes
in pediatric ERCP. Our data suggests that in general, pediatric ERCP is performed with a high
technical success rates (>90%). Cannulating the duct of interest via the major papilla was successful
in >90% of cases, while cannulating via the minor papilla was only successful in 71%. Adverse events
are uncommon and include PEP (5%), non-PEP pain (1.8%) and bleeding (1.2%). These rates mirror
those described in the adult population.
Contact e-mail address: david.troendle@utsouthwestern.edu
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Objectives and Study: Anastomotic stricture (AS) is a frequent complication (varying from 13 to 57%)
of the surgery for oesophageal atresia (OA) during the first year of life but information about
prevalence and risk factors are mainly from monocentric retrospective studies. The primary objective
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of the present study was to evaluate the prevalence of AS in the first year of life in a cohort of infants
operated at birth with type A and C OA (Gross classification). Secondary objectives were to determine
risk factors for AS in OA, to establish if AS is associated with anti-reflux surgery, to determine risk
factors for recurrent and refractory AS.
Methods: We conducted a prospective national multicentric study including all infants born with OA in
our country between 2008 and 2015. Patients deceased before one year of age, OA types B and E,
and patients for whom data about AS were missing were excluded from the study. Data about birth,
OA, associated malformations, initial surgery, complications, AS, growth and feeding were collected at
birth and during the systematic follow-up at 12 months of age. Anastomosis under tension was defined
by the surgeon at the time of surgical reparation and a delayed anastomosis was defined by an
anastomosis delayed after 15 days of life. Recurrent stricture was defined by the need of 3 or more
dilations and refractory stricture was defined by the need of 5 or more dilations. Univariate and
multivariate statistical analysis were conducted.
Results: Thousand and fifty four of the 1258 eligible patients (84%) were included in the study from 38
centers. The prevalence of AS in the first year of life in our population was 23.3% [20.7-28.9].
Anastomosis under tension and delayed anastomosis were found to be independent risk factors for
AS (respectively 2.5 [1.73-3.45] and 3.7 [1.95-7.2] (OR [CL 95%])) in the total population. Neither sex,
birth weight, prematurity, intrauterine growth retardation, associated malformations, type A OA or type
of surgical approach were risk factors for AS. In type C OA, delayed anastomosis was the only risk
factor for AS (OR: 3.1 [1.65-5.86]). The group with AS had 2.5 fold more fundoplication compared to
the patients without AS (p=0.0005) in total population and in type C OA. Anastomosis under tension
and delayed anastomosis were found to be independent risk factors for recurrent stricture (OR: 2.4
[1.47-3.9] and 4.7 [2.2-10.4] respectively) and delayed anastomosis was the only risk factor for
refractory stricture (OR: 6.23 [2.4-16.2])
Conclusions: This population based study shows that surgical factors at the time of first repair of OA
are the only risk factors for AS.
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Pharmacogenetics of anti-TNF therapy in paediatric Crohns' disease and ulcerative colitis.
Comparison with adults
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Objectives and Study: DNA variants may be a useful tool to predict failure or good response to antiTNF therapy in Crohn's disease (CD) or ulcerative colitis (UC). Little is known about this subject in
children. The main objective of this study was to identify genetic variants associated with response to
infliximab and adalimumab in children. For this purpose, we have recruited the biggest inflammatory
bowel disease paediatric cohort ever studied in Spain. Serum anti-TNF trough levels are known to be
related to response so genetic variants associated with those levels were also studied. Similarities and
differences in pharmacogenetic biomarkers between children and adults were also analysed. This was
a multicentre, observational, ambispective study.
Methods: A blood sample was collected from patients under the age of 18 diagnosed with CD or UC
for the genetic analysis. An additional serum sample was collected to measure the infliximab or
adalimumab trough after recruitment. Genotyping was performed by real-time PCR using TaqMan
probes. Anti-TNF trough levels were measured by ELISA. The association of 21 polymorphisms with
time to anti-TNF treatment failure was analysed by long-rank curves. Adjusted hazard ratio by sex and
drug was calculated. The SNPs identified in children were also analysed in a cohort of 132 adults
diagnosed with CD and treated with infliximab. The association of genetic variants with serum antiTNF levels were analysed by linear-by-linear association chi-squared test. All participants signed the
consent form and the study was approved by the ethics committee of the participant hospitals.
Results: A paediatric cohort of 210 patients diagnosed with CD (n=147) and UC (n=63) from 20
Spanish hospitals and treated with anti-TNFs was recruited. Three polymorphisms in IL10, IL6 and
IL17A genes were associated with time to failure of anti-TNF treatment in children with CD (HR 4.2,
95%CI 1-17, p=0.047; 0.2 95%CI 0.05-1 p=0.05; 0.3 95%CI 0.1-0.9, p=0.035, respectively). None of
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these SNPs were significantly associated with response in the adult cohort of patients with CD treated
with infliximab. A SNP in LY96 was associated with anti-TNF treatment outcome in patients with UC
(HR 5.5, 95%CI 1.1-28.1, p=0.042). In terms of serum anti-TNFs trough levels only 35.2% of children
treated with infliximab and 52.4% of children treated with adalimumab showed levels within the
therapeutic range ( range (infliximab>3 and < 7µg/ml, adalimumab>5 and < 12µg/ml). Four SNPs in
TLR2, TNFAIP3, TLR4 and CD14 were associated with serum anti-TNF trough level in children with
CD (p= 0.009, p= 0.045, p= 0.026 and p= 0.044). None of the SNPs found to be associated with
serum anti-TNF trough levels in the paediatric cohort was associated with serum infliximab trough
level in the adult cohort with CD. Two SNPs in LY96 and FASL were associated with serum anti-TNF
trough level in children diagnosed with UC (p= 0.002 and p= 0.032).
Conclusions: We have recruited the biggest Spanish cohort of children treated with anti-TNFs
diagnosed with inflammatory bowel disease. Genetic variants associated with anti-TNF response or
trough levels have been identified for CD and UC. Some of these pharmacogenetic biomarkers appear
to be specific to paediatric patients.

[Figure 1. SNPs associated with time to failure to anti-TNF treatment in CD (A, B, C) and UC (D)]
Contact e-mail address: sara.salvadorm@gmail.com
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results of a multicenter trial
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Objectives and Study: The gold standard for monitoring mucosal inflammation in Crohn's Disease
(CD) is ileocolonoscopy (IC), which is impractical in children due to the use of anesthesia. Moreover,
IC does not reflect the real burden of inflammation in pan-enteric CD, which is the most common
presentation in childhood. A new pan-enteric capsule, specifically designed for CD (the Crohn's
Capsule, Medtronic) (PCE) seems to be effective and better tolerated in evaluating the entire GI tract.
This multicenter study aims to evaluate this tool as a single and non-invasive examination to monitor
pediatric CD on the entire GI tract. Preliminary findings compare imaging and IC to test the feasibility
of this technique.
Methods: Children with known CD are being recruited at 3 referral pediatric centers for IBD(Italy,
Portugal, and Israel). Clinical evaluation, biomarkers (FCP and CRP), magnetic resonance
enterography (MRE), PCE and IC are performed sequentially at baseline. At 26- and 52-week followups only PCE is repeated. Investigators performing MRE, PCE and IC are blinded, and independently
analyze the different tools. Patients are classified as “active” or “inactive” for the small bowel (SB) and
the colon according to specific criteria (SES-CD, Lewis score, MaRIA). For colonic mucosa and
terminal ileum, IC is the comparator. For the SB and the entire gastrointestinal tract, a consensus
panel is convened. Therapy is determined by the referring physician at time 0 and 26 weeks, applying
a “treat-to-target” strategy. Safety, tolerability, bowel preparation and efficacy of a “treat to target”
strategy were also assessed.
Results: Of 72 patients intended, 16 have been included, and 10 have completed the 26-week
evaluation. At baseline, 12 were clinically active and 4 were in remission. Preliminary accuracy
analysis showed that the sensitivity of PCE to detect colonic inflammation was 95% (CI 76-99) and
specificity was 88% (CI 68-97). The PPV and NPV of PCE for colonic inflammation were 94% (CI 7699) and 88% (CI 68-97) respectively. Regarding the SB, PCE showed 100% SE (CI 84-100), 86% (CI
65-95) SP, with PPV and NPV of 95% (77-99) and 100% (84-100) respectively. No serious adverse
event related to the PCE procedure or preparation was reported. PCE showed a higher tolerability
compared to the combination of MRE and colonoscopy (p< 0.05). After a “treat to target strategy”, at
week 26 PCE evaluated mucosal healing in a better way compared to MRE, biomarkers and IC (p<
0.05).
Conclusion: These preliminary results seem to confirm that thenew capsule is feasible as a single
and non-invasive approach in the follow-up of pediatric CD. This endoscopic modality is able to
explore the entire GI tract while improving the patients' compliance and reducing the number of
procedures, with lesser discomfort and costs.

Disclosure of Interest: Funded by the ASGE research grant 2017
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Objectives and Study: The consequences of paediatric IBD (PIBD), such as growth failure, bowel
resection at young age and a lifelong risk of treatment-related adverse events may hugely influence
the patient's further development and quality of life. Unfortunately we are still not able to predict which
patients are at risk of developing a complicated disease course. In order to investigate this, large
prospective international studies with long term follow up are needed. Currently there are no European
or Asian international cohorts to compare findings during follow up within or between countries. In this
first global cohort we aim to evaluate which patients are at risk based on patient- and disease
characteristics, immune pathology and environmental factors.
Methods: In this international prospective observational study, which is part of the PIBD Network for
Safety, Efficacy, Treatment and Quality improvement of care (PIBD-SETQuality), children and
adolescents diagnosed with IBD < 18 years are included at disease diagnosis. Follow up is based on a
visit schedule that is in line with standard PIBD care and is intended to continue for up to 20 years.
Patient- and disease characteristics, as well as results of investigations, are collected at baseline and
during follow up. In addition environmental factors are being assessed. In specific centres with the
ability to perform extensive immunological analyses biomaterial is being collected and analysed in
therapy naïve patients at baseline and during follow up.
Results: Fourteen centres in the United Kingdom (UK), The Netherlands (NL), Italy, Israel and
Malaysia are currently recruiting 12-13 PIBD patients per month. Twelve extra centres (in 5 new
countries) are preparing for their first recruitment with an estimated 19 extra patients per month. Well
organized data management and responsive sites led to a completion rate of 76% of the 1700 raised
queries. To date 187 PIBD patients (63% Crohn's disease (CD), 32% ulcerative colitis (UC), 5% IBDU)
have been recruited which equals 21% of the target number. Patients have varied ethnicity (66,1%
white; 13,9% South Asian; 3,3% black, 1,1% South East Asian; 0,6% East Asian; 0,6% hispanic/latino;
13,9% other ethnicity or mixed race). Median length of follow up of these patients is 9 months. The
median disease activity scores (wPCDAI and PUCAI scores) at baseline are 47 (IQR 35-58) and 45
(IQR 30-66) in CD and UC respectively. Baseline endoscopy scores showed a median SES-CD score
of 10 (IQR 6-16) and UCEIS of 4.0 (IQR 3.0-5.0). Comparing data between the UK and NL shows that
the use of maintenance therapy is similar with 62% and 61% on an immunomodulator within of
diagnosis. Analysis of international and racial differences regarding presenting phenotype, performed
diagnostics and induction therapies are ongoing.
Conclusion: As the first global inception cohort including data from European and Asian countries,
this reveals valuable data on standard clinical practice and immune pathology, facilitates comparisons
on diagnostic and therapeutic strategies between countries and provides opportunities to compare
findings with other national cohorts. This study enables the investigation of predictors of therapy
effectiveness and provides more insight in factors associated with the risk of a complicated disease
course.
Disclosure of Interest: This project has received funding from the European Union’s Horizon 2020
research and innovation program under grant agreement No 668023
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Objectives and Study: Achalasia is a rare oesophageal motility disorder, characterized by the
absence of peristalsis and failure of lower oesophageal sphincter relaxation. The two main treatments
in children are endoscopic dilatation (ED) and surgical cardiomyotomy (Heller myotomy, HM), with no
clear consensus on the best first line treatment. The aim of this study was to compare the short- and
middle-term efficacy and complications of these two treatments in children.
Methods: We retrospectively collected data of children (< 18 years) presenting achalasia, confirmed
by oesophageal manometry, receiving as first line treatment either ED or HM, in 8 tertiary paediatric
centres between January 2005 and December 2016. We considered HM either open or laparoscopic,
associated or not with a fundoplication. Dilatation was considered as up to 3 sessions in the same
sequence (maximum 3 months) of treatment either pneumatic and/or hydrostatic. Failure was defined
by the need of a new treatment (HM, ED or peroral endoscopic myotomy, POEM) and/or enteral
nutrition support not justified by another pathology.
Results: Ninety-seven children (median age 12 years [8.5;14.5], 57% boys) were included in this
study. The median time between first symptoms and diagnosis was 10.5 months [4;21] and the
median follow-up was 27 months [13;50]. Thirty-seven children were treated with HM while 60 children
were treated with ED (45 pneumatic, 10 hydrostatic, 5 unknown) as the first line treatment (lack of data
for 3 and analysis of 94). HM was significantly more effective than ED with a median survival without
failure of 49 and 7 months, respectively (hazard ratio 3.56 [1.73;7.29], p=0.0005), and also more
effective than pneumatic dilatation (excluding hydrostatic) (hazard ratio 3.41 [1.62;7.18], p=0.001).
Differences remained significant after adjustment for potentially confounding factors including age at
diagnosis, delay between symptoms and first treatment, and Triple-A syndrome association. There
was no significant difference in efficacy between pneumatic dilatation and hydrostatic dilatation as first
line treatment (hazard ratio 1.35 [0.56;3.23], p=0.50), with a median survival without failure of 7 and 3
months, respectively. No predictor factors of failure of the first line treatment (including sex, nutritional
status, delay between diagnosis and first treatment and value of relaxation pressure of the lower
oesophageal sphincter) could be identified. Sixty percent of children needed a minimum of two lines
treatment. There was no significant difference in the efficacy of HM and ED in the second line
treatment (hazard ratio 2.55 [0.78;8.34], p=0.123), with a median survival without failure of 46 and 18
months, respectively. There was no significant difference in the occurrence of complications
comparing HM and ED, whether for all complications (35.2% versus 29.7% respectively, p=0.56),
serious complications (9.6% versus 2.6%, p=0.08), early complications (16.7% versus 18.4%, p=0.79)
or late complications (21.8% versus 10.8%, p=0.09).
Conclusions: Our study shows that HM is more effective than ED, whether pneumatic or using
hydrostatic balloon, with no difference in the occurrence of complications. This emphasises the
potential role of POEM as the first line therapy as an alternative to HM.
Contact e-mail address: frederic.gottrand@chru-lille.fr
Volume 68, Supplement 1, May 2019

15

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-011
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Objectives and Study: Rumination syndrome is characterized by effortless regurgitation of gastric
contents due to repetitive contractions of abdominal, diaphragm and tongue muscles, whose
characteristics are well defined in the Rome criteria IV. However, its clinical presentation includes a
wide range of symptoms and its suspicious might not be present in the referral. Oesophageal highresolution impedance manometry (HRIM) has recently been suggested as an essential diagnostic tool
in the objective observation of rumination episodes.
Methods: We consecutively reviewed all HRIM studies performed from 2010-2018 at one
tertiary/quaternary referral centre. Studies with episode(s) of retrograde bolus movement, preceded by
abdominal pressurization associated with symptoms were included. Data on presentation, reason for
referral, prior investigations, type of rumination and treatments were collected.
Results: 24 patients were studied (50% female), of which 45.8% since 2017. The main reasons for
referral were possible gastroparesis (12.5%), possible cyclical vomiting (12.5%), vomiting (33.3%) and
gastrooesophageal reflux (25%). In one case, the patient was referred for fundoplication. Only 8.3%
was referred as possible rumination. With regard to presenting symptoms, 70.8% of patients reported
to have “vomiting”, 83.3% abdominal pain, and 54.2% weight loss. 58.3% had abnormalities on
previous testing, 29.2% were spurious or borderline and normal on repeat testing. 58.3% of included
patients met Rome criteria for clinical diagnosis. 54.2% had type 1 rumination, 29.2% type 2 and in
16.6% rumination was associated to supragastric belching.
Conclusions: Rumination is an increasing condition and it is becoming a common manometric
observation in HRIMs. Albeit some patients have a typical presentation of rumination syndrome
according to Rome criteria, many report atypical features such as “vomiting” and weight loss.
Therefore, final diagnosis might result difficult without direct clinical and manometric observation.
Moreover, referrals for refractory reflux should be assessed with manometry before considering
surgery.
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Accurate classification of paediatric colonic IBD subtype using random forest machine
learning classifier
Jasbir Dhaliwal1, Lauren Erdman2, Iram Siddiqui3, Firas Rinawi1, Jennifer Muir3, Thomas Walters1,
Peter Church1, Anne Griffiths1
1Hospital

for Sick Children and the University of Toronto, Division of Gastroenterology, Hepatology
and Nutrition, Toronto, Canada
2Hospital for Sick Children and the University of Toronto, Genetics and Genome Biology, Department
of Computer Science, Toronto, Canada
3Hospital for Sick Children and the University of Toronto, Department of Pathology, Toronto, Canada
Objectives and Study: Differentiation of type of IBD involving the colon predominantly can be
challenging. The PIBD classes algorithm has brought consistency to designation IBD-U, but
development relied on physician labeling of type of colonic IBD as gold standard. We aimed to reevaluate the PIBD algorithm for diagnosis of colonic IBD prior to colectomy, but using histopathology
from subsequently resected colon as the standard and leveraging machine learning to enhance
patient classification.
Methods: Data comprising the PIBD classes algorithm were collected from a single centre and
included all patients < 18yrs with colonic only IBD, evaluated at diagnosis with pre-treatment
ileocolonscopy and biopsies, who later underwent a colectomy at the Hospital for Sick Children
between 2002-2017 (61 patients;ColonicCD:3;UC:56; IBDU;2) and an additional 15 with a consensus
(3 experts) diagnostic label of Colonic CD (CCD). Two reviewers collected baseline data, symptoms,
endoscopic, radiologic and serologic findings, from the hospital database. Two GI pathologists
independently evaluated the diagnostic mucosal biopsies to assess histologic features included in the
PIBD classes algorithm and additional features favoring UC.
We applied a random forest (RF) and all features missing < 10% of observations, 58 patients and 29
features (11histological, 13endoscopic, 4clinical and 1radiological) were incorporated into the model.
Leave-one-out cross validation was used to evaluate the accuracy of our model across our full
dataset. A single model was trained on our full dataset to determine the importance of features in the
RF classifier model using the mean decrease in Gini. These features were subsequently used to
conduct a similarity network fusion analysis, integrating multiple types of different data into a patient
network which can be used for clustering. The diagnostic label of the patients were compared to the
derived clusters to evaluate to what degree these features are able to distinguish different colonic IBD
types in an unsupervised manner.
Results: 58 patients (CCD:17, UC:41) and 29 diagnostic features were included in the RF model.
Using a leave-one-out approach, our RF classifier correctly labelled 97% of our held out patients.
Variables with the highest mean decrease in gini, in descending order: skip lesion, ≥5 isolated small
colonic ulcers, crypt distortion (patchy/diffuse), granuloma, ileitis with mild cecum, inflamed perianal
tag, relative patchiness, chronic inflammation (patchy/diffuse), focal active colitis, classic backwash
ileitis, basal plasma cells, non-bloody diarrhea, distal inflammation, neutrophil activity, duodenitis,
growth delay and fistulizing disease. Features were incorporated into the SNF model, including 4
similarity networks (binomal/ordinal histological, endoscopic, clinical features) which were fused to
reveal two clusters of patients with group 1 consisting entirely of UC and group 2, 81%CD and
19%UC.
Conclusions: This study uses pilot data to build an accurate random forest classifier of colonic IBD
type and evaluates the full distribution of the most important features identified in this classifier with an
unsupervised integrative clustering technique. In so doing, we demonstrate the importance of specific
features (n=17), in delineating the type of colonic IBD.
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[Similarity network fusion analysis: Clustering of features in an unsupervised manner to distinguish the
type of colonic IBD]
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Delineating the phenotype of paediatric PSC-IBD using longitudinal data analysis
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Objectives and Study: PSC-IBD is increasingly thought to be a distinct entity, but paediatric studies
have been few, small and contradictory, and have not examined growth. Moreover, no study has
incorporated longitudinal repeated measures while thoroughly adjusting for confounders. We aimed to
characterize the phenotype of paediatric PSC-IBD while addressing these limitations.
Methods: In this retrospective cohort study, children with PSC-UC/IBD-U diagnosed from 2000-2018
in Toronto, Canada were matched to 2 UC/IBD-U controls on gender, and date of birth and IBD
diagnosis. Patient and disease characteristics, including height- (HAZ) and weight-for-age z-score
(WAZ), IBD activity, disease extent, and dates of hospitalization/colectomy, were extracted at
diagnosis and each clinic visit/admission, and compared between groups with simple statistics. The
primary outcomes of IBD activity were clinical remission (PUCAI < 10) over time, linear growth over
time and time to a composite of colectomy/biologic. Mixed effects models were used to account for
repeated measures and Cox proportional hazards regression for time to event analyses, while
adjusting for medication use (including for PSC) in a time-fixed and time-varying fashion, age, sex and
baseline colitis features. Sensitivity analyses excluding patients diagnosed with PSC before IBD
(possible lead-time bias) were performed.
Results: 74 PSC-IBD and 148 UC/IBD-U patients were included (70% male, follow-up 3.6 (SD 2.9)
years). Backwash ileitis, pancolitis, rectal sparing and worse disease on the right were significantly
more common in PSC-IBD (Table 1). ANCA had 92% sensitivity and PR3-ANCA 77% specificity for
PSC. PSC-IBD patients were more likely to remain naïve to steroids, immune modulators and/or
biologics for IBD (41% vs 15%, p< 0.001), even after accounting for the effect of medications
prescribed for PSC (OR 3.04, 95% CI 1.44-6.41). In mixed effects analyses, PSC-IBD patients had 2.5
times higher odds of clinical remission (OR 2.52, 95% CI 1.61-3.94). Bloody diarrhea was reported
less often in PSC-IBD, while the frequency of abdominal pain was similar between groups. Symptoms
underestimated endoscopic activity in PSC-IBD and correlations between PUCAI and endoscopic
severity were poorer in PSC-IBD patients vs controls (r=0.55 vs 0.81, p< 0.001). Among patients in
clinical remission, those with PSC were less likely to have mucosal healing (OR 0.44, 95% CI 0.200.96). Rates of acute severe colitis (8 vs 49%, p< 0.001), hospitalization (45 vs 64%, p=0.007) and
colectomy (1 vs 11%, p=0.012) were lower in PSC-IBD. In multivariable survival analysis, the rate of
colectomy/biologic remained lower in PSC-IBD patients after adjusting for medications (HR 0.27, 95%
CI 0.13-0.57), including immune modulators in a time-varying fashion. PSC-IBD patients had lower
HAZ and WAZ at first (HAZ -0.61, 95% CI -1.29-0.35 vs 0.11, 95% CI -0.51-0.77, p< 0.001) and last
assessment (HAZ -0.37, 95% CI -1.24-0.25 vs 0.08, 95% CI -0.68-0.86, p=0.006), and over time in
mixed effects analyses. All associations persisted in sensitivity analyses.
Conclusions: We provide rigorous support for a distinct IBD phenotype in paediatric PSC-IBD, while
accounting for disease activity over time and highlight, for the first time, a growth deficit in children with
PSC-IBD.
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[Table 1. PSC-IBD Features]
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Nationwide incidence and prevalence of paediatric inflammatory bowel disease in Scotland
2015-2017 demonstrates the highest paediatric prevalence rate recorded worldwide
Christopher J. Burgess1,2, Paul Henderson1,2, Iain Chalmers3, Rachel E Harris4, Richard Hansen4,
Richard K. Russell4, David C. Wilson1,2
1University

of Edinburgh, Child Life and Health, Edinburgh, United Kingdom
Hospital for Sick Children, Department of Paediatric Gastroenterology and Nutrition, Edinburgh,
United Kingdom
3Royal Aberdeen Children's Hospital, Department of Paediatric Gastroenterology and Nutrition,
Abderdeen, United Kingdom
4Royal Hospital for Children, Department of Paediatric Gastroenterology and Nutrition, Glasgow,
United Kingdom
2Royal

Objectives and Study: Robust epidemiological data on paediatric inflammatory bowel disease (PIBD;
IBD diagnosed < 16 years of age) is vital to organising current health care provision and planning
future service design. Historically, Scotland has the highest incidence of PIBD in the United Kingdom
and one of the highest worldwide, however data on prevalence is lacking. We aimed to calculate an
updated incidence rate as well as both point and period prevalence rates of PIBD in Scottish children
between 2015-2017.
Methods: Incident and prevalent cases of PIBD were prospectively recorded by the three Scottish
regional paediatric gastroenterology networks covering all paediatric units nationwide. PIBD was
defined as children < 16 years of age with Crohn's Disease (CD), ulcerative colitis (UC) or
Inflammatory Bowel Disease Unclassified (IBDU) according to internationally accepted diagnostic
criteria. Incidence rate for the period 2015-2017, as well as point (30th June each year) and period
prevalence (calendar year) were calculated against age-specific population data for Scotland. A
relevant literature review of PIBD prevalence rates to 12.2017 was performed for comparison.
Results: In total, 330 patients with PIBD were diagnosed in Scotland within the 3-year period
providing an overall incidence of 12.0/100,000/year. The number of prevalent patients per year ranged
from 523-541 with differences in rates for both gender and age: male 68.3 vs. female
47.4/100,000/year; preschool age (0-5yrs) 5.8, primary school age (6-10yrs) 39.7 and secondary
school age (11-15yrs) 143.1/100,000/year. The highest point prevalence was 46.3/100,000/year (95%
CI 42.0-50.9) at 30.06.17 and the highest period prevalence was 58.9/100,000/year (95% CI 54.164.2) between 01.01.2016 - 31.12.2016. Breakdown of prevalent cases according to disease subtype
was CD 39.5 (68%), UC 12.5 (22%) and IBDU 6.1/100,000/year (10%). No major differences in
prevalence rates across regions were noted, however different practices in transition to adult services
are evident with 22/139 (16%) of patients being managed by PIBD services in North of Scotland
>16yrs of age; in contrast to 56/156 (36%) in South-East Scotland and 100/308 (32%) in West of
Scotland.
Conclusions: The PIBD prevalence rate in Scotland is higher than for any other cohort (aged < 16yrs)
published in the worldwide literature. These prevalence rates are in keeping with the high incidence
rate, which continues to rise, and the chronic nature of this disease. Given that the true case load
within paediatric services includes patients >16yrs who are often not transitioned until they have
completed schooling, these data urgently need to be explored across the UK as if replicated would
have significant implications for the PIBD workforce overall.
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The evolving role of biologic therapy in paediatric very early onset inflammatory bowel disease
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Objectives and Study: Very early onset-IBD (VEO-IBD) frequently denotes diagnosis of IBD prior to
age 7 years. Disease severity in VEO-IBD varies widely, with many having relatively mild colonic IBD,
and others severe or refractory disease. Anti-TNF and emerging biologic therapies are increasingly
used, but there is a paucity of data on response in VEO-IBD. We undertook a retrospective review to
examine outcomes with biologic therapies administered to a cohort of children with VEO-IBD.
Methods: A single centre retrospective review of children with IBD diagnosed < /= 6.9 years and
treated with a biologic agent over a 12-year time period, 2006-2018.
Results: 176 patients were diagnosed with IBD < /= 6.9 years from 2006 to 2018. Of these VEO-IBD
patients, 26 (14.8%) (median age at diagnosis 4.76 years (IQR 2.55-6.3 years); 14 males) received
biologic therapy for CD (n=8), UC (n=14) or IBD-U (n=4). Extent of UC/IBD-U was E3/E4 in 12 (67%);
location of CD was L2 in 50% and L3 in 50%, with concomitant perianal fistulising disease in 25%. At
baseline, children had elevated disease activity scores reflected by a median PUCAI score of 65 (IQR
50-72.5) and median wPCDAI score of 37.5 (IQR 12.5-57.5). The median time from diagnosis to
initiation of a biologic agent was 0.76 years (IQR 0.16-1.5). The median age at commencing a biologic
agent was 5.8 years (IQR 3.9-7.2). 83% of the children reviewed had prior exposure to steroid therapy.
Anti-TNF therapy, Infliximab (IFX), was the initial biologic agent used in all cases. 54% of children with
VEO-IBD received their first dose of IFX as an inpatient. To date, one year outcomes are recorded in
82% of patients. Post induction, in children with CD - 17% showed primary non response; 17%
showed secondary loss of response; 66% were in steroid free clinical remission at one year. In
children with UC, post induction, 20% showed primary non response; 60% showed partial response
and 20% were in steroid free clinical remission at one year. 31% ultimately required surgery (1 CD, 7
UC/IBD-U). There were three minor drug related adverse events (elevation in liver enzymes in 2
children, with further skin manifestations in 1 of these children; alopecia areata in 1 child).
Conclusions: VEO-IBD patients show significant loss of response to biologic therapy, most especially
in those with UC/IBD-U. However, 66% of VEO-IBD children with CD were in steroid free clinical
remission at one year. Individual patient and disease related factors may need to be considered in this
unique cohort. VEO-IBD patients with UC/IBD-U may need a more intensified dosing regimen, with
higher dosing (mg/kg) or consideration of dosing as per body surface area (mg/m2) along with close
surveillance of therapeutic drug levels. Consideration of further biologic agents based on patient
specific pathways deserves further study.
Disclosure of Interest: AM Griffiths - Consultant: Abbvie, Merck, Janssen, Eli Lilly, Pfizer, Gilead,
Roche; Speaker: Abbvie, Shire; Research Support: Abbvie. Peter C. Church - Consultant: Janssen,
Abbvie, Ferring, Merck; Speaker: Abbvie; Research Support: Abbvie Thomas D Walters - Speaker:
Janssen, Abbvie, Merch, Ferring, Nestle; Consultant: Janssen, Abbvie, Merch, Ferring; Research:
Janssen, Abbvie
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Objectives and Study: The aim of this study was to define clusters of disease activity of pediatric UC
in a population-based inception cohort during the first 5 years after diagnosis and to identify prognostic
risk factors based on findings at the diagnosis and in the first 6 months after.
Patients and methods: All UC patients from SIGENP IBD registry and a follow-up of at least 5 years
were included. Patients with incomplete data (disease location, hospitalizations, endoscopy, PUCAI,
medication use, surgery) were excluded. Active disease was defined for each yearly semester as
follows: clinical activity (PUCAI>35); endoscopic activity (Mayo>1); hospitalization; surgery; need for
treatment escalation. Formula-based clusters were then generated based on five previously published
activity patterns in adults1. Prediction models were created based on clinical, endoscopic and
laboratory findings at the diagnosis and at 6-month follow-up.
Results: 226 patients were identified (53% F; median age 11, IQR 7-13). One hundred nine (48%)
had a moderate-to-severe disease at the diagnosis. One hundred twenty-seven (53%) presented with
a pancolitis, 29 (13%) with an extensive colitis, 24 (14%) with a left-sided colitis and 36 (16%) with a
proctitis. Clusters of disease activity are shown in figure 1. Ulcerative colitis was classified as
moderate-severe chronically active in 19% of patients (N=42), chronic-intermittent in 14% (N=31),
while in 33% (N=75) the disease was classified as quiescent. Overall, 57% of the entire population
(N=129) had an active UC in the first 2 years after the diagnosis, then a sustained remission. A high
CRP (OR 3.79; 95% CI 1.28-11.2) and platelet count (OR 3.41; 95% CI 1.17-9.93) at the diagnosis
were positively associated with a chronically-active disease at follow-up, while an endoscopic
recurrence at 6 months was negatively associated with a quiescent course thereafter (OR 0.37; 95%
CI 0,13-0,96). Eight % of patients needed surgery at the end of the follow-up, none in the quiescent
group (p=0,04).
Conclusions: More than one-third of pediatric patients with UC present a chronically active or chronic
intermittent disease course during the first 5 years after the diagnosis. A significant group of patients
has an active disease in the first 2 years and a sustained remission thereafter. Interestingly, about
30% of patients experience a disease flare at the diagnosis followed by a quiescent disease course in
the next 5 years of follow-up.
References: 1Henriksen M, Jahnsen J, Lygren I, et al. Ulcerative Colitis and Clinical Course: Results
of a 5-Year Population-based Follow-up Study (The IBSEN Study). Inflamm Bowel Dis 2006;12:543550
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Objectives and Study: 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 external cues to the molecular
clock, augment the inflammatory response.
We recently found that newly diagnosed, naïve to treatment, young IBD patients show reduced clock
gene expression not only in inflamed and non-inflamed intestinal tissues, but also in systemic blood.
This reduction in clock gene expression correlated with disease activity.
Methods: IBD patients were evaluated upon diagnosis naïve to treatment in comparison to the
medically treated state. Disease activity scores and current medical treatment were recorded, Creactive protein (CRP) and fecal calprotectin (Fcal) measured and peripheral blood was analyzed for
clock gene (CLOCK, BMAL1, CRY1, CRY2, PER1 and PER2) expression.
Results: Six IBD patients from our preliminary cohort were followed-up while under treatment. In the
naïve treatment state, clock gene expression (CLOCK, BMAL1, CRY1, CRY2, PER1 and PER2) was
reduced in WBC. This reduction was more pronounced in ulcerative colitis (UC) than in Crohn´s
disease (CD) patients. In the treated state, five out of the six patients presented an increase in clock
gene expression in WBC.
Conclusions: Young, newly diagnosed, naïve to treatment, IBD patients show reduced clock gene
expression in inflamed and non-inflamed intestinal mucosal samples and in systemic blood. Under
treatment, they present up-regulation in clock gene expression. Altogether, these findings may
suggest that clock gene reduction is an early event in IBD pathogenesis and treatment rectifies clock
gene expression.
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algorithms
Thomas Ludwig1, Jill Wong1, Ines Oukid2, Koen Huysentruyt3, Puspita Roy1, Agathe C. Foussat1, Yvan
Vandenplas4
1Danone

Nutricia Research, Precision Nutrition D-Lab, Singapore, Singapore
Nutricia Research, ---, Palaiseau, France
3UZ Brussel, Vrije Universiteit Brussel, KidZ Health Castle, Brussels, Belgium
4Vrije Universiteit Brussel, UZ Brussel, Kidz Health Castle, Brussels, Belgium
2Danone

Objectives and Study: The accurate classification of stool consistency of non-toilet trained children
remains challenging. The Brussels Infant and Toddler Stool Scale (BITSS) has recently been
established as a reliable measure, though differences in inter-rater reliability between parents and
healthcare professionals have been reported. The aim of this study was to develop and evaluate
machine learning based algorithms for automated, objective, and reliable recognition of the
consistency of stools in diapers from photos. This technology can be utilized for example by mobile
phone applications for clinical study purposes or home assessment of stool consistency of stools in
diapers.
Methods: A total of 1681 photos of diapers with stool from children between 0 and 24 months of age
were obtained in a study after ethical approval. The stool consistency of each uploaded diaper photo
was assessed independently according to the 7 photos of the BITSS by two mothers that were not
included in the study. Disagreements in scoring were solved by a healthcare professional to obtain the
final scoring. Transfer learning was used as an approach to train a deep convolutional neural network
utilizing an open source library (TensorFlow, v.1.71; www.tensorflow.org) for numerical computation in
machine learning applications. 1521 pictures were used to build the model (poobao_v1.1), and 160
randomly chosen photos were used to test it. The training was performed on a secured cloud services
platform (Amazon Web Services, Instance Amazon EC2, p3.2xlarge).
Results: Of the 160 photos of stools in diapers, 56.3% were classified in agreement with the scoring
obtained from the human observers (figure 1, confusion matrix). The agreement increased to 93.8% if
plus and minus one stool consistency score was considered as acceptable. The final BITSS is a four
scale (figure 1, bold boxes), where reference photos 1 to 3 are clustered as score 1 (hard stools), and
scores 5 and 6 are clustered as score 3 (loose stools). If this was considered, the agreement between
machine learning algorithms and human observers was 70.6%. As a comparison, 65% of photos were
correctly classified by parents in the original BITSS validation study.
Conclusions: This proof of concept study shows that it is possible to develop machine learning
algorithms for the automated and objective scoring of the consistency of stools in diapers. A higher
number of photos for the training of the neural network will increase the accuracy of the predicted
scores.
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[Confusion matrix of stool consistency scoring assigned by observers vs. machine learning
algorithms.]
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Objectives and Study: Gastroesophageal reflux disease (GERD) and obesity are currently two of the
most common disorders in Western populations. Moreover, a dramatic increase in the incidence of
both conditions have been recognized and is expected to continue in epidemic proportions. According
to recent evidence, these 2 conditions are likely to be linked, probably due to abdominal higher
pressure and junk food eating of obese patients which may trigger GER episodes. Moreover, over the
last years a possible role of hormonal factors have been hypothesized to underlie both adult GERD
and obesity.
The main aim of the present study was to assess the possible association between leptin and ghrelin
serum levels and both gastric emptying time and gastro-esophageal reflux disease parameters in
obese children. Secondary aims were to assess the relationship between these 2 hormones and
obesity compared to healthy children.
Methods: We prospectively enrolled obese children and adolescents (4-17 years) complaining from
GERD symptoms. A group of age- and sex-matched obese children without GERD symptoms and a
group of healthy non-obese children were enrolled in order to obtain comparative data for non-invasive
procedures. All the enrolled children underwent auxological examination and completed 2 study
questionnaires for the assessment of GER symptoms and quality of life scores. Moreover, all the
patients underwent 13-octanoic acid breath test (13C-OABT) to evaluate gastric emptying time and an
hormonal dosage of ghrelin and leptin serum levels. Finally, patients with reflux symptoms underwent
a 24-hour esophageal pH-impedance recording (MII-pH).
Results: 24 obese children with reflux symptoms (M/F: 9/15; mean age ± SD: 134 ± 48 months;
range: 48-194 months) were enrolled. 20 obese children without reflux symptoms and 20 non-obese
healthy patients were recruited as comparison groups. The T½ gastric half-emptying time was 106.9
minutes among obese symptomatic patients, 116.4 minutes among obese asymptomatic patients, and
114.8 minutes among healthy patients (p>0.05 for all comparisons). The mean leptin blood
concentration was significantly higher in both obese symptomatic and asymptomatic patients (198.9
and 251.5, respectively) compared to healthy patients (88.5; p< 0.05 for both comparisons). The mean
ghrelin blood concentration was 123.8 among obese symptomatic patients, 123.3 among obese
asymptomatic patients, and 289.2 among healthy non-obese patients (p>0.05 for both comparisons).
A significative positive association was found between leptin values and: BMI (r:0.72), excess body
weight (r:0.62), waist circumference (r:0.84), and narrow waist circumference (r:0.74). Moreover, a
significant negative association was found between ghrelin values and BMI (r:-0.63) and between
ghrelin values and narrow waist circumference (r:-0.57). No association was found between hormonal
levels and MII-pH nor gastric emptying parameters.
Conclusion: According to the available evidence, our data confirm that obese patients show higher
level of serum leptin and lower levels of serum ghrelin compared to non-obese healthy controls.
Nevertheless, no statistically significant association was found among gastric emptying time, GER
features and hormonal dosages.
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Objectives and Study: High resolution manometry (HRM) allows analysis of oesophageal motility.
Study procedures and analysis are well described for adults in the Chicago Classification (CC).
However, no such protocols are available for children. Several factors complicate HRM in children.
First, a trans-nasal catheter is generally less well accepted as compared to adults. Second, adherence
to a strict study protocol can be problematic. Furthermore, crying and discomfort may induce
measurement artefacts, hampering analysis and diagnosis. It is currently unknown how often these
factors lead to incomplete protocol adherence, behavior-related artefacts or completely failed studies
(no diagnosis). We therefore retrospectively reviewed how often HRM could be successfully performed
in children conform CC protocol.
Methods: HRM studies performed in 2018 according to CC protocol (10x5ml liquid swallows with the
instruction to swallow each bolus at once and breathe calmly during 10 seconds without swallowing in
between boluses) were reviewed for protocol non-adherence and behavior related artefacts. Protocol
non-adherence was defined as either one of the following: 1)< 10 5mL swallows, 2)< 10 seconds
between swallows, and/or 3) failure to refrain from swallowing for 10sec. Behavior-related artefacts
due to (intermittent/continuous) crying, gagging or coughing were scored. In studies where a CC
classification could not be made, reasons for this were retrieved. Results were compared between preschool children (0-4yrs), school children (5-12yrs) and adolescents (>12yrs) using Fisher Exact test.
Results: The database contained 43 studies of 42 patients (n=24 (57%) male, median age 11yrs,
range 0-17yrs). Medical history of upper gastrointestinal diseases and psychiatric disorders (potentially
leading to non-adherence to protocol due to dysphagia / mental problems) included: oesophageal
atresia (10/42, 24%), achalasia (4/42, 10%) and autism spectrum disorder (2/42, 5%). One child
refused the procedure (boy 10yr old, autism spectrum disorder). Twenty-seven out of 42 studies (64%)
had either protocol non-adherence or behavior-related artefacts. Details are depicted in Table 1.
Protocol non-adherence occurred in 27/42 (52%) studies (10/10 < 4yrs (100%); 10/12 5-12yrs (83%);
7/20 >12yrs (35%). Behavior-related artefacts were present in 14/42 (33%) studies (9/10 < 4yrs (90%);
3/12 5-12yrs (25%); 2/20 >12yrs (10%)). All studies with behavior related artefacts also showed
protocol non-adherence. In 3/42 studies no classification could be assigned due to the combination of
protocol non-adherence and behavior-related artefacts. All of these patients were < 4yrs.
Conclusion: Despite frequent protocol non-adherence and behavior-related artefacts, HRM according
to the adult CC protocol led to a classification of the esophageal motility in 39/42 patients overall.
However, in 30% of patients under age of 4, no classification could be made. These findings need to
be taken into account when considering HRM in young children and suggest that adjustments to the
CC protocol may be needed to improve HRM testing in children.

n
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% of all 42
tests
(measurements
could include
more than 1
reason of
imperfections,
therefore the
cumulative

Preschool
children
age 0-4
n (%)

Primary
school
children
age 5-12
n (%)

Secondary
school
children
age 13-17
n (%)

P value of
Fisher
Exact test
(* indicates
significance
at p<0.05)

29

percentage of
studies will
reach over
100%)
Total
studies

42

10

12

20

Reasons for
imperfection
Repeat
Protocol swallow
non<10 sec of 17
adherence testswallow

40%

5 (50)

5 (42)

7 (25)

0.725

Multiple
14
swallowing

33%

7 (70)

5 (42)

2 (10)

0.011*

<10
swallows in 8
total

19%

8 (80)

0 (0)

0 (0)

0.000*

Baseline
pressure
not
calculable

19%

5 (50)

3 (25)

0 (0)

0.002*

26%

6 (60)

3 (25)

2 (10)

0.000*

7%

3 (30)

0 (0)

0 (0)

0.010*

64%

10 (100) 10 (83)

7 (35)

0.001*

8

Intermittent
Behavior- pressure
related
artefacts
11
artefacts (cough,
gag, cry)
Continuous
3
crying
Total
imperfect
studies

27

[Table 1: protocol adherence and behavior-related artefacts in paediatric high resolution manometry]
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-021
Evaluation of probiotic Lactobacillus reuteri (DSM17938) for treatment of gastro-oesophageal
reflux in preterm neonates: a prospective observational study
Girish Deshpande1,2, Kiran Pawar2
1University
2Nepean

of Sydney, Sydney Medical School Nepean, Kingswood, Australia
Hospital Sydney, Neonatology, Kingswood, Australia

Objectives and Study: Gastro-esophageal reflux (GER) is one of the most commonly diagnosed
conditions in preterm neonates. Treatment is often non-specific including positioning, feeding changes
and gastric acid blockading agents such as omeprazole. Due to lack of evidence of efficacy together
with emerging evidence of significant harm, American Academy of Pediatrics strongly suggest that
these gastric acid blockading agents should be used sparingly, if at all, in preterm infants. Based on
the results of previous studies suggesting prokinetic effects of Lactobacillus reuteri along with gut
modulating activity, we introduced Lactobacillus reuteri DSM17938 (Biogaia®) as an adjuvant
treatment for GER at Nepean NICU in 2017. The objective of this study was to evaluate the key
outcomes including omeprazole use and pre-specified GER attributed signs after introducing
lactobacillus reuteri compared with historic controls.
Methods: The institutional ethics committee approved the project and exempted it from need for
written informed consent. The study involved a prospective and retrospective data collection using
patient charts and electronic data base. It compared the demographic characteristics and key
outcomes (omeprazole use and pre-specified GER attributed signs such as episodes of apnoea,
bradycardia, feed associated desaturations, milky aspirates and vomiting) before (April 2016-March
2017) vs. after introducing L. reuteri (August 2017-July 2018) in preterm (≤34 weeks) neonates.
Results: All preterm neonates tolerated L.reuteri very well and there were no adverse events. Since
introduction of L. reuteri, exclusive omeprazole use to treat GER cases saw a significant reduction
from 31/205 to 16/188, (p=0.03). Reduction was more significant in preterm neonates < 30 weeks from
51.6% to 24% (p=0.01). Out of 74 preterm neonates treated with L.reuteri, 77.3% showed
improvement in pre-specified GER signs including episodes of apnoea, bradycardia, feed associated
desaturations, milky aspirates and vomiting.
Conclusions: To our knowledge this is the first study to evaluate the role of L. reuteri in treatment of
GER in preterm neonates. Probiotic Lactobacillus reuteri DSM17938 may be beneficial for treatment of
GER and may reduce the use of proton pump inhibitors in high-risk preterm neonates.
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GASTROENTEROLOGY - Eosinophilic Esophagitis
G-O-022
Fibrostenotic phenotype in patients with eosinophilic esophagitis, is not exclusive of adults
Diana Marcela Montoya Villa1, Carlos Ruiz Hernández1, Victor Vila Miravet1, Gemma Pujol Muncunil1,
Sergio Pinillos Pisón1, Belinda García1, Maria Victoria Bovo1, Jose Vicente Arcos Manchancoses1,
Javier Martin De Carpide Carpi1
1Hospital

Sant Joan De Déu, Gastroenterología, Hepatología y Nutrición, Barcelona, Spain

Objectives and Study: Eosinophilic esophagitis (EoE) is a chronic disease that evolves from
inflammatory phenotypes to fibrostenotic phenotypes (FE). It is estimated that the risk of developing
FE is twice as high for every ten years of evolution of the disease. It is more frecuent in adulthood and
there are few paediatric series published. The objective of our study is to analyse the cases of EoE
that have presented fibrostenotic phenotype.
Methods: Descriptive, retrospective study reviewing medical records of patients with EoE diagnosed
between January 2014 and November 2018. Cases with FE were selected at the time of diagnosis
and / or follow-up. The degree of severity was defined in three levels. Mild: allows the passage of the
standard gastroscope (9mm) but with resistance, Moderate: allows the passage of the paediatric
gastroscope (6mm) but not the standard (9mm), Serious: does not allow the passage of paediatric
gastroscope (6mm). Demographic and clinical data were also collected, the response to the different
treatment options (proton pump inhibitor (PPI), viscous oral budesonide (VOB) or diet, if they required
endoscopic dilation, the type and if there were complications.
Results: Of a total of 94 patients diagnosed with EE, 13 cases (13.8%) with FE were identified with a
mean follow-up of 19.5 months. 61.5% debuted with this phenotype and the rest developed it during
follow-up. 77% were male, with an average age of 11.4 years (range 8-15 years). Time of evolution of
symptoms at diagnosis was greater than 12 months in 79.6%. Clinical manifestations were dysphagia
and food impaction 92% (12/13). All those who debuted with this phenotype (8/13) presented a food
impaction episode at the time of diagnosis, requiring endoscopic extraction. The degrees of severity
were: 69.2% moderate, 15.3% mild and 15.3% severe. Location of the phenotype: 53.8% medium
oesophagus, 23% distal and 23% proximal. Pattern of endoscopic findings was mixed (inflammatory
and stenotic) in 92.3% of cases. Mean eosinophil count was 33.6 Eo /HPF in the proximal oesophagus
and 60.6 Eo /HPF in the distal oesophagus. Currently 10 cases are in histological remission (8 with
VOB, 1 with PPI and 1 with diet). 53.8% (7/13) required endoscopic dilatation as a complementary
treatment. All were made with pneumatic balloon except for one case that was mixed with balloon and
bougie. The resolution of the stenosis was attributable to pharmacological / dietary treatment in 75% of
cases. One patient required dilations despite histological remission after treatment, this case
presented perforation in one of the dilatations with bougie.
Conclusion: Our study highlights several important aspects. 1: Possibility of observing fibrostenotic
phenotype EoE at very early ages, either at the beginning or during the follow-up. 2: High response of
these patterns with pharmacological treatment showing that they can be reversible. 3: Endoscopic
dilation may be necessary as initial treatment until response to pharmacological and/or dietary
treatments is obtained. 4: Some patients may continue to require dilations despite histological
remission.

Contact e-mail address: dm.montoya88@gmail.com

Volume 68, Supplement 1, May 2019

32

GASTROENTEROLOGY - Eosinophilic Esophagitis
G-O-023
The prevalence of lymphocytic oesophagitis and of eosinophilic oesophagitis in children: a 5year observational study in a tertiary care pediatric center
Aneta Szalacha-Szczur1, Marta Ruskań-Bakun1, Natalia Galińska-Liss1, Elżbieta Jarocka-Cyrta1,
Magdalena Misiukiewicz-Poć1
1Faculty

of Medicine Collegium Medicum University of Warmia and Mazuria, Department of Pediatrics,
Gastroenterology and Nutrition, Olsztyn, Poland
Objectives and Study: Lymphocytic oesophagitis (LyO) is a newly recognized entity characterized by
increased intraepithelial lymphocytes (IEL), absence of granulocytes (including eosinophils) and
presence of spongiosis. The pathogenesis and correct management of LyO in children remain
unknown. Clinically and endoscopically, LyO overlaps with the more common and better characterized
eosinophilic oesophagitis (EoE). In adults, the prevalence of LyO in oesophageal biopsies was
reported at 0,1%. In the only large paediatric study performed to date, LyO was diagnosed in 5,7% of
patients and was more frequent in children with Crohn disease (12%). The aim of this study was to
evaluate the prevalence and clinical characteristics of LyO in children, and to compare it to EoE.
Methods: This retrospective study was conducted in a single tertiary centre. All oesophageal biopsies
performed from January 2014 to November 2018 were included. After initial review of pathology
reports, all slides with reported intraepithelial lymphocytosis and/or eosinophilia were retrieved and
comprehensively reviewed by the study pathologist (MRD). The criteria used for LyO diagnosis were:
maximal IEL count >50/high power field (x400, HPF), absent/scant granulocytes and spongiosis. The
criteria for EoE diagnosis were: eosinophils ≥15/HPF and absence of EoE exclusion criteria. For all
biopsies classified as LyO or EoE, immunostaining for CD3 was performed. The maximum number
(per HPF) and the mean (per 5 HPF) of intraepithelial eosinophils and of intraepithelial CD3+ cells
were assessed. Clinical characteristics, symptoms, endoscopy findings and follow-up data were also
analyzed.
Results: 973 oesophageal biopsies from 958 unique patients were reviewed.
LyO was diagnosed in 8 (0,8%) patients, with an age range of 6 to 17 years (mean, 10,6 ), six of
whom (75%) were boys. One LyO patient was also diagnosed with ulcerative colitis. Main complaints
included: dysphagia (n=3, 37,5%), vomiting (n=3, 37,5%) and abdominal pain (n=2, 25%). Endoscopic
oesophageal abnormalities were present in 6 cases (75%).
The maximum CD3+ cell number at diagnosis ranged from 50 to 120/HPF (mean, 80). Two LyO
patients were lost to follow-up due to transition to adult care. Five patients were treated with IPP, in
four cases - with no clinical or histological response during the 2-years follow-up. No cases of
transition to EoE were observed. EoE was diagnosed in 20 (2%) patients, with an age range from 3 to
17 years (mean, 10,3), 16 of whom (80%) were boys. The maximum eosinophil number ranged from
18 to 130/HPF (mean, 41). In all cases, epithelial eosinophilia was accompanied by epithelial
lymphocytosis, ranging from 45 to 120 IEL/HPF (mean, 68). There was no statistically significant
difference between patients with EoE and with LyO in maximal or mean IEL numbers (p=0,5 and
p=0,3, respectively). No cases of transition to LyO were observed.
Conclusion: In our study, LyO showed a prevalence of 0,8% in pediatric patients who underwent
oesophageal biopsies, with a male predominance. This is much lower than in previous paediatric
reports, but similar to findings in adults. The prevalence of EoE was two and a half times higher (2%).
Increased IEL were observed in both LyO and EoE, but no cases of transition from one entity to the
other were encountered.
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GASTROENTEROLOGY - Endoscopy
G-O-025
Polyp progression in paediatric patients with familial adenomatous polyposis syndrome - is
annual surveillance required - a single center experience
Chukwuemeka Anele1, Andrew Latchford1, Jackie Hawkins1, Menna Hawkins1, Susan Clark1, Warren
Hyer1
1St

Mark's Hospital, Polyposis Registry, London, United Kingdom

Objectives and Study: Prophylactic colectomy at a premalignant stage is the cornerstone of
management of familial adenomatous polyposis (FAP). Prior to undergoing surgery, annual
colonoscopy surveillance is recommended in children with FAP. This study aims to examine the
natural history of FAP in children by evaluating adenoma progression and factors influencing timing of
colectomy.
Methods: Patients with FAP under the age of 18 years at first screening colonoscopy and who had
undergone >1 surveillance colonoscopy were identified. Demographic, endoscopic, genetic and
surgical data were retrieved from data collected prospectively within a polyposis registry. Cumulative
polyp counts were categorized as: 0-100, 101-200, 201-500, 501-1000 and >1000 whilst accounting
for any polypectomies during the study period. Follow-up time period was split into: ≤ 2 years, 2-5
years, > 5 years. Polyp progression was defined as an increase in polyp-count category compared to
the previous year. The change in largest polyp size over time was also examined.
Results: Eighty-four patients (50% male; mean age at first colonoscopy 13 years ±1.97 were identified
of which 83 (98.8%) were called up for screening due to family history of FAP. A total of 292
colonoscopies were carried out over the study period of which 210 were performed by a single
paediatric gastroenterologist (median number of colonoscopies per patient = 3). At first colonoscopy,
67 (79.8%) had less than 100 adenomas. 29/83 (34.5%) had colonic polyps identified despite rectal
sparing. During surveillance, the median increase in polyp count per year was 26% (95% CI: 20% to
32%) p< 0.001. However, at each colonoscopy, approximately 80% of polyp counts remained in the
same category compared to the previous year's across all three different time periods. There was a
relatively small change in polyp size over the first 5 years. Of the 45 (54%) patients who had
undergone surgery, 41 (91.1) underwent total colectomy and IRA. Polyp progression did not alter the
choice of surgical intervention in any patient.
Conclusions: This is the largest series to date examining the natural history of FAP by colonic
surveillance in a paediatric cohort. Our results suggest that adenoma number and size remain
relatively stable in the majority of children under surveillance under 18 years. Annual surveillance may
not be required and tailoring surveillance interval to phenotype may be a more appropriate strategy.
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GASTROENTEROLOGY - Coeliac disease
G-O-026
Maternal gluten and fibre intake during pregnancy and risk of childhood celiac disease: the
Norwegian mother and child cohort study
Ketil Størdal1,2, Nicolai Andre Lund-Blix1, Karl Mårild3, German Tapia1, Lars Christian Stene1
1Norwegian

Institute of Public Health, Chronic Diseases and Ageing, Oslo, Norway
Hospital Trust, Pediatric, Grålum, Norway
3Queen Silvias Children's Hospital, Pediatric, Gothenburg, Sweden
2Ostfold

Objectives and Study: We aimed to examine the association between maternal gluten intake
(grams/day) during pregnancy and risk of celiac disease in children, as there is very limited data
existing in the literature. Because fibre intake influences the gut microflora, we also assessed
pregnancy intake of fibre as a potential risk factor.
Methods: We included 88,269 children from The Norwegian Mother and Child Cohort Study born from
1999 through 2009, followed to January 1, 2017. This is a population-based, nation-wide pregnancy
cohort in Norway. Participating pregnant mothers completed a food frequency questionnaire in week
22 of pregnancy, and gluten and fibre intake were estimated from the questionnaire. The outcome was
clinical celiac disease 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. Odds ratios were estimated using
logistic regression, with the gluten and fibre intake as continuous or categorical variables. Odds ratios
were adjusted for maternal celiac disease, age, education, the child's sex and age, and reciprocally for
gluten and fibre intake.
Results: During a mean follow-up of 11.0 (range 7.5-14.5) years, we identified 982 children (1.1%,
62% girls) with diagnosed celiac disease. The average intake during pregnancy was 13.6 grams/day
for gluten and 31.2 grams/day for fibre. We found no significant association between maternal gluten
intake and celiac disease in the child (adjusted odds ratio=1.15, 95% CI 0.96 to 1.37 per 10 grams/day
increase in gluten intake). Higher fibre intake was associated with lower risk of celiac disease in the
offspring (OR 0.92, 95% CI 0.85 to 1.00 per 10 g increase). For neither gluten nor fibre there were
signs of non-linear associations in categorical analyses. We also adjusted for the child's gluten intake
at 18 months where data were available (n=66,000) and the main findings were largely similar.
Conclusions: In this prospective population-based pregnancy cohort we found that the maternal
gluten intake during pregnancy was not associated with the risk of disease. High fibre intake was
associated with lower risk. Thus, our findings do not support gluten restriction for pregnant women
whereas high fibre diet needs to be further studied.
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GASTROENTEROLOGY - Coeliac disease
G-O-027
Potential celiac disease patients fail to express activating NK receptors and epithelial stress
markers even those who will evolve to full-blown CD
Valentina Discepolo1, Mariantonia Maglio2, Flavia Imperato2, Roberta Mandile2, Luigi Greco2, Renata
Auricchio2, Riccardo Troncone2
1University

of Chicago, Department of Medicine, Chicago, United States
Federico II Naples, D.I.S.M.E.T. and Center 'European Laboratory for the Investigation of
Food-Induced Diseases (ELFID)', Naples, Italy
2University

Objectives and Study: The events leading to full activation of cytotoxic intraepithelial lymphocytes
(IELs) and epithelial destruction in active celiac disease (ACD) have not been fully elucidated. The
requirement for high activating natural killer receptors (NKRs) on IELs (NKG2D and CD94/NKG2C)
and their ligands (MIC-A and HLA-E) in small intestinal epithelial cells was established in ACD.
However, how ACD patients acquire this phenotype has not been fully clarified yet. Potential celiac
disease (PCD) patients display a normal small intestinal mucosal architecture despite having
increased anti-TG2/EMA antibodies in the serum, thus, representing a clinical model of loss of
tolerance to gluten in the absence of tissue damage. Taking advantage of a large cohort of PCD
patients followed-up over time, we investigated the expression of activating NKRs and epithelial stress
molecules before the development of tissue destruction.
Methods: Duodenal biopsies obtained from 16 non-celiac controls, 28 ACD and 63 PCD patients were
analyzed by immunohistochemistry. The total number of CD3+, TCR-γδ+ and NKG2D+ IELs as well as
the epithelial expression of IL-15 in the intestinal epithelial cells were assessed on frozen OCTembedded biopsies. Epithelial expression of HLA-E, ligand for the CD94/NKG2C, was assessed on
formalin-fixed paraffin-embedded sections. Unpaired t-test or Mann-Whitney test were performed to
assess statistical significance.
Results: The density of IELs expressing NKG2D was not increased in PCD (mean± SD of positive
cells/mm epithelium: 5.9±2.9), but only in ACD (18.7±7.9, p< 0.0001) in comparison to controls
(5.9±3.3). PCD patients showed a Marsh 0 (n=24) or a Marsh 1 (n=39) mucosa, based on CD3 + IELs
count. Notably, no difference in the density of NKG2D+ IELs was found when comparing Marsh 0
(5.8±2.9) to Marsh 1 (6.4 ± 2.8) subjects, or subjects with high (6.2±3.0) or normal (4.9±2.3) TCR-γδ+
IELs count, suggesting that the increase in CD3+ or TCR-γδ+ IELs does not associate with an
activated NKR-phenotype in PCD. Similarly, HLA-E expression in the intestinal epithelial cells was
increased in ACD but not PCD as compared to controls, indicating a lack of epithelial stress markers in
PCD. Analyzing serial biopsies collected over time from PCD patients who eventually evolved to
villous atrophy, we observed no increase in NKG2D+ IELs or HLA-E in the epithelium preceding the
development of tissue damage, suggesting that those events occur in late stage of CD. Surprisingly, in
a subset of PCD an increase in IL-15 expression was found in the epithelium, although at a lower level
than in ACD, suggesting that at these levels it might not be sufficient to elicit NKG2D expression in
IELs.
Conclusions: In the absence of tissue damage no increase in activating NKRs or epithelial stress
markers was observed at any time, even in PCD who evolved to full-blown disease. What events lead
to full IELs activation and expression of their ligands in intestinal epithelial cells remains elusive,
however PCD represent a unique patients group to investigate the events preceding tissue destruction
in CD.
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GASTROENTEROLOGY - Peptic disease and helicobacter pylori
G-O-028
Current treatment of Helicobacter pylori infected children and adolescents in Europe: interim
results of the new EuroPedHp registry
Thu Giang Le Thi1, Katharina Werkstetter1, Jose Cabral2, Kalliroy Kotilea3, Patrick Bontems3, Pedro
Urruzuno4, Michal Kori5, Rosa Lima6, Marta Tavares6, Matjaz Homan7, Nicolas Kalach8, Andrea
Chiaro9, Maria Luz Cilleruelo Pascual10, Zrinjka Misak11, Erasmo Miele12, Krzysztof Matusiewicz13,
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20Other Medical Centers in Athens, Pediatric Gastroenterology, Athens, Greece
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22University Clinical Center Maribor, Department of Pediatrics, Maribor, Slovenia
23Hospital de Santa Maria, Centro Hospitalar Lisboa Norte, Department of Pediatrics, Pediatric
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24Karolinska University Hospital, Department of Pediatrics, Stockholm, Sweden
Background and Objectives: The updated ESPGHAN and NASPGHAN Guidelines for the
management of Helicobacter pylori (H. pylori) in children and adolescents1) recommend a first line
therapy combining a proton-pump-inhibitor (PPI) with two antibiotics tailored to susceptibility testing
with a longer duration and higher dosing regimen1) to reach an eradication success of 90% in
treatment naïve patients.
The new EuroPedHp registry is an international multicenter prospective non-interventional registry
initiated by the H. pylori working group of ESPGHAN for surveillance of antibiotic resistance, to assess
current practice of H. pylori therapy, and to evaluate eradication success according to the updated
guidelines.
Methods: From 1/2017 to 10/2018, 26 centers from 16 countries in Europe prospectively reported
demographic and clinical data of pediatric patients infected with H. pylori, who were diagnosed with
13C-urea breath test (UBT), stool antigen test (SAT) and/or biopsies. For this analysis, we included all
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patients aged 3-18.5 years, who were treated and monitored 4 to 8 weeks after completed treatment
with a reliable noninvasive test (UBT, SAT) or biopsies. Patients were stratified into two groups: anti-H.
pylori treatment naïve (Group A) and after treatment failure (Group B). H. pylori strains were tested for
antibiotic susceptibility by Disk-Diffusion, E-test or PCR. Eradication rate (%) was calculated as the
percentage of number of patients treated successfully to number of all treated patients.
Results: Of 670 submitted cases, 358 met the inclusion criteria (51.1% female, median age 12.4,
34.7% immigrants), 81.8% were treatment naïve (Group A). Antibiotic resistance to metronidazole
(MET) was present in 20.5% (A: 18.2%, B: 31.9%), to clarithromycin (CLA) in 29.9% (A: 27.3%, B:
43.1%), double-resistance to CLA and MET in 7.6% (A: 6.5%, B: 12.8%). Full susceptibility to CLA and
MET was detected in 57.2% (A: 61%, B: 38.3%). The majority received tailored triple therapy (TT) with
PPI + Amoxicillin (AMO) + CLA (44.4%) or PPI + AMO + MET (39.6%), only a small proportion
received sequential (7.7%) or other therapy regimens (2.7%). More than 80% of the patients received
a sufficient dosing of antibiotics according to the guidelines. In more than half of the patients the
dosing of PPI was lower than recommended. 88% of patients received therapy for 14 days (A: 86.7%,
B: 93.8%). Eradication success in group A patients reached 86.7% for TT [n=223 of 258, 95%CI: 82.290.6%] with better rates in MET compared to CLA treated children, and 84.6% for sequential therapy
(ST) [n=22 of 26, 95%CI: 70.8-98.5%]. In naïve patients with full susceptibility to CLA and MET, TT
with PPI + AMO + CLA and TT with PPI + AMO + MET achieved greater eradication success than ST
(91.6%, 93.3% vs. 87.5%, respectively). Eradication success was low for patients with previously
failed therapy (63.1%).
Susceptibility
groups/
Current
treatments

MET-S / CLA-S MET-S / CLA-R MET-R / CLA-S MET-R / CLA-R All Eradication
Eradication % Eradication % Eradication % Eradication %
%
Group A: Naive patients

PPI + AMO +
CLA

91.6% (76/83)

0% (0/2)

72% (18/25)

100% (2/2)

85.7% (96/112)

PPI + AMO +
MET

93.3% (28/30)

90.2% (37/41)

100% (2/2)

100% (4/4)

92.2% (71/77)

NA

100% (3/3)

NA

75% (3/4)

85.7% (6/7)

87.5% (21/24)

0% (0/1)

NA

NA

84% (21/25)

PPI + AMO +
other antibiotic
PPI + AMO +
CLA + MET
sequential

Group B: Patients with previous eradications
PPI + AMO +
CLA

70% (7/10)

NA

20% (1/5)

0% (0/1)

50% (8/16)

PPI + AMO +
MET

71.4% (5/7)

75% (9/12)

33.3% (1/3)

NA

68.2% (15/22)

NA

100% (1/1)

NA

25% (1/4)

40% (2/5)

PPI + AMO +
other antibiotic

[Table 1: Current treatments in relation to susceptibility groups]
Conclusions: The interim results show that an eradication success close to 90% can be reached in
therapy naïve patients, if the first line therapy is tailored to antibiotic susceptibility results as
recommended by ESPGHAN guidelines. Increasing the PPI dose may further improve treatment
success. With rising numbers of patients in the registry, more robust results will be available.
References: 1) Jones N et al. JPGN 2017;64: 991-1003
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Intestinal-specific Reg4 deficiency ameliorates intestinal inflammation
Yongtao Xiao1, Ying Lu2, Wei Cai1
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Objectives and Study: The regenerating islet-derived gene 4 (Reg4) is highly expressed in the
gastrointestinal tract during pathogen infection and carcinogenesis. To date, the physiological function
of Reg4 is largely unknown. The aim of this study is to investigate the role of Reg4 in experimental
colitis.
Methods: In this study, the effects and mechanisms of intestinal epithelial Reg4 were studied in
healthy and inflamed states using cell culture models, an intestinal conditional Reg4 knockout mouse
model (Reg4ΔIEC), dextran sulfate sodium (DSS)-induced colitis models, and human samples.
Results: It showed that pediatric patients with intestinal failure (IF) had higher levels of serum REG4
and it was positively correlated with proinflammatory cytokines interleukin-6 (IL-6) and tumor necrosis
factor-α (TNF-α). In inflamed intestine of patients, the REG4 protein was increased and highly
expressed towards the luminal face. In DSS-induced mice, intestinal-specific Reg4 depletion
ameliorated intestinal inflammation and injury. The intestinal epithelia-secreted Reg4 bound bacteria,
including Lactobacillus, Bifidobacterium, Staphylococcus and Bacteroide, to contact with intestinal
epithelia. We further showed that Reg4 administration could promote the growth of intestinal
organoids, and that this occurs through a mechanism involving activation of signal transducer and
activator of transcription 3 (STAT3). We also demonstrated that activating transcription factor 2
(ATF2), acting as a transcriptional activator, enhanced REG4 transcription in cultured intestinal cells.
Conclusions: In conclusion, our findings demonstrated intestinal Reg4 deficiency protects against
experimental colitis via a mechanism involving alteration of bacterial contacting with epithelia and
STAT3 activation.

[Schema of that REG4 was involved in intestinal inflammation and regeneration. ]
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Top-down Infliximab superior to step-up in children with moderate-to-severe Crohn's disease a multicenter randomized controlled trial
Maria Myrthe Elisabeth Jongsma1, Maarten A. Cozijnsen1, Merel van Pieterson1, Tim G. J. de Meij2,
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Objectives and Study: Infliximab (IFX) is increasingly used and proven to be an effective treatment
for paediatric Crohn's Disease (CD). IFX is only used once patients have failed to achieve remission
with exclusive enteral nutrition (EEN) or oral prednisolone in combination with azathioprine (AZA), the
so-called step-up (SU) strategy. We hypothesize that initiating IFX directly after diagnosis, i.e. topdown (TD), results in higher long term remission rate. To test this, we performed an international
randomised controlled trial (RCT) comparing efficacy of TD vs SU treatment in moderate-to-severe
paediatric CD.
Methods: Hundred patients aged 3-17 years, with new-onset, untreated CD with weighted paediatric
CD activity index (wPCDAI) > 40 were included in 12 centres. All patients were randomly assigned to
TD or SU treatment. TD treatment consisted of 5 IFX infusions of 5 mg/kg (0, 2, 6, 14, 22 weeks)
combined with AZA. After 5 infusions, IFX was stopped while continuing AZA. SU treatment consisted
of induction therapy with EEN or oral prednisolone (at physician and patient/parents discretion)
combined with AZA as maintenance treatment. In both groups, IFX could be (re)started on predefined
conditions. Primary endpoint of this study was sustained clinical remission (wPCDAI < 12.5) at week
52 without need for additional therapy or surgery. Secondary endpoints included duration until
treatment intensification and patient rate using IFX at week 52, as well as clinical remission,
endoscopic detection of mucosal healing (SES-CD < 3) and fecal calprotectin levels (low < 250 ug/g)
at week 10.
Results: In this preliminary analysis data of 81/100 were used, as far as already available. At baseline
(n=81; TD:39 vs SU:42), there were no significant differences within the two groups. Median age was
15.0 years [IQR 11.6-16.2], and 14.2 years [IQR 12.1-16.1], 54% and 57% were males, and median
wPCDAI was 55 [IQR 45-65] and 55 [IQR 47-73]) in the TD vs SU group, respectively.
TD IFX treatment compared to SU resulted in a higher rate of sustained clinical remission at week 52
(n=57; TD: 17/29 [58%] vs SU: 5/28 [18%], p=0.012). Furthermore, TD treatment resulted in a longer
duration to treatment intensification within the 52 week follow-up (TD: mean 312 days [95%Cl 282342] vs SU: mean 244 days [95%CI 204-285], p=0.002) while less TD patients used IFX at week 52
(TD: 9/32 [28%] vs SU: 18/28 [64%], p=0.005).
At week 10, there was no difference in the clinical remission rate (TD: 23/39 [59%] vs SU: 17/42
[40%], p=0.096). Thirty-five patients consented to endoscopy at week 10. Significantly more TD
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patients were in endoscopic remission (TD: 11/18 [61%] ;median SES-CD 2 [IQR 0-5] vs SU: 6/17
[26%]; median SES-CD 8 [IQR 3-16], p=0.024) than SU patients. Also at week 10, significantly more
TD patients had a low fecal calprotectin level (n=44) compared to SU (TD: 9/23 [39%] vs SU: 4/21
[19%], p=0.005).
Conclusions: This is the first prospective RCT comparing TD IFX vs SU treatment in paediatric CD.
Although data analysis is still ongoing, TD treatment was superior to SU in achieving sustained clinical
remission (wPCDAI < 12.5) at week 52 without the need for additional therapy or surgery. In patients
undergoing repeat colonoscopy, endoscopic remission rate at week 10 was significantly higher in the
TD group.
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Alterations in T and B cell receptor repertoires patterns in patients with deleterious IL10/IL10
receptor mutations and history of infantile-onset IBD
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Objectives and Study: Patients with loss-of-function mutations in IL10 or IL10 receptor (IL10R) genes
develop severe, medical-refractory, infantile-onset IBD. We have previously reported significant
alterations in innate and adaptive immune responses in these patients. Novel next generation
sequencing (NGS) platforms enable detailed assessment of T cell receptor (TCR) and B cell receptor
(BCR) repertoire patterns. We hypothesized that IL10/IL10R-deficient patients possess unique
lymphocyte repertoires characterized by clonal expansion of specific T and B cells clones, that likely
have a role in mediating the inflammatory response.
Methods: Peripheral blood DNA was isolated from 8 IL10/IL10R-deficient patients and subjected to
NGS of TCRb and IgH. This strategy, which employs massive sequencing to process millions of
rearranged templates simultaneously, permits a thorough analysis of individual TCRs and BCRs at a
nucleotide level. Two additional colonic from these patients were also included in the analysis. NGS
data was compared to a cohort of pediatric patients with ulcerative colitis (UC, n=9) and subjects with
a normal colonoscopy, without history of IBD (n=8).
Results: A significant increase in peripheral blood clonality, with a concomitant decrease in several
diversity indexes, was demonstrated in TCR and BCR repertoires of IL10/IL10R-deficient patients, vs.
healthy controls as well vs. patients with UC. Moreover, a short CDR3β length and an altered
hydrophobicity of known "hotspots", that are typically associated with autoimmune disorders, were
demonstrated in T cells of patients that lack IL10 signaling, but not in B cells. We were unable to
observe shared common circulating clones among these patients; nevertheless, V(D)J usage was
skewed and differentially utilized in IL10/IL10R deficiency. Significant repertoire alterations were also
demonstrated in colonic samples of these patients.
Discussion: NGS of the TCR and BCR is a powerful tool for studying adaptive immune cell
phenotype and function in immune-mediated disorders. The oligoclonality observed among
IL10/IL10R-deficient patients suggests specialization of unique clones, that likely have a role in
mediating tissue damage. Additional studies are required to characterize which antigens interact with
these clones.
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A phase I randomised, double-blind, placebo-controlled study to assess the safety and
tolerability of (Thetanix®) Bacteroides thetaiotaomicron in adolescents with stable Crohn´s
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Objectives and Study: Standard maintenance therapy for Crohn's disease (CD) remains
immunosuppression. The role of the microbiome in CD pathogenesis highlights the potential for
targeted microbial therapeutics. Thetanix® (gastro-resistant capsules containing lyophilised
Bacteroides thetaiotaomicron) is a live biotherapeutic product that antagonises transcription factor
NFκB, reducing pro-inflammatory cytokines TNFα and IL-1. We completed a first in human safety
study with Thetanix®.
Methods: Subjects 16-18yrs with CD in clinical remission (by physician's global assessment (PGA),
weighted paediatric Crohn's disease activity index (wPCDAI) < 12.5 and normal bloods) were
recruited. This study consisted of 2 parts. Each dose comprised 108.2±1.4 colony forming units of B.
thetaiotaomicron. Part A comprised one dose (randomised 4:1 active:placebo) on Day 0; visits on
Days 1&7; and 2 stools- Day 0 and 48hrs post-dose. Part B consisted of 7.5 days twice daily dosing
(4:1 active:placebo); 5 visits: Days 0,1,7,14&56; and 3 stools- Days 0, 7-9, 53-56. Stools were
analysed for microbiome by 16S sequencing and calprotectin. Medications; vital signs; BMI Z scores;
PGA and wPCDAI scores were recorded. Bloods were taken x3 in Part A and x4 in Part B. Subjects
recorded temperature twice daily for 7 days.
Results: 23 subjects were screened and 18 treated- 8 in Part A (75% male, mean 16.8+/-0.9yrs), 10
in Part B (80% male, mean 16.6+/-0.7yrs). All 18 completed the study. Concurrent
immunosuppression was taken by 70%. Reported compliance was >99% in Part B. 2/6 active subjects
in Part A reported treatment-emergent adverse events (TEAEs), one deemed related- eructation,
flatulence and reflux. No placebo subjects in Part A reported TEAEs. Half of all subjects (both active
and placebo) in Part B reported TEAEs, one considered related- dizziness, abdominal pain and
headache in an active subject. No treatment-emergent serious adverse events (TESAEs) were
reported. No adverse events were associated with temperature, vital signs or laboratory parameters.
Mean wPCDAI scores ranged from 0.6-5.0. The highest wPCDAI was 20. No significant change in
wPCDAI scores was seen. There was no significant change in mean calprotectin values (145.8 to
114.0, p=0.44 by t-test in active and 64.6 to 123.5, p=0.69 in placebo across 5 visits in Part B). A
significant increase in taxa relative abundance by Shannon diversity (p=0.023) was seen during Part B
(Figure 1).
Conclusions: Thetanix®, after single and multiple doses, was well tolerated. There were no TESAEs
or deaths and all subjects completed. There were no trends in laboratory results or vital signs to
suggest an adverse effect. While the numbers in this study are small, and only 15 doses were
administered, the safety profile appears very good. Larger studies should follow to further explore the
role of Thetanix® in paediatric CD.

Volume 68, Supplement 1, May 2019

43

[Effect of Thetanix on Microbiota Diversity Using Observed Species and Shannon Diversity Matrices]

Disclosure of Interest: RH, RKR and DCW were paid consultancy fees by 4D pharma during the
design phase of this study. This was terminated before commencement of recruitment after agreement
with the ethics review board. IBJ, DPM, EAOH and JDW are paid employees of 4D pharma. GK is a
paid consultant of 4D pharma.
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Identification of serum protein biomarkers for non-invasive diagnosis of pediatric IBD using
SOMAscan
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Objectives and Study: There remains an unmet need for the development of reliable biomarkers for
the accurate diagnosis and monitoring of pediatric inflammatory bowel disease (IBD). The diagnosis of
Crohn's disease (CD) and ulcerative colitis (UC) is based on clinical and histologic data. High
accuracy, non-invasive tests that discriminate between IBD and non-IBD as well as CD and UC are
needed. SOMAscan, a new aptamer-based, high multiplex, sensitive, immune-like proteomics
platform,that enables measurement of 1,305 biologically relevant proteins, including very low abundant
proteins, was tested to discover potential serum protein biomarkers capable of differentiating between
pediatric IBD and non-IBD as well as CD and UC.
Methods: SOMAscan (SomaLogic; Boulder, CO) quantitative serum protein profiles were generated
from pediatric subjects diagnosed with CD (n=26) and UC (n=26) using standard diagnostic criteria,
and from subjects with non-IBD inflammatory and non-inflammatory gastrointestinal conditions (n=48).
To develop high accuracy predictors with the lowest number of proteins for discriminating IBD from
non-IBD and CD from UC, discriminatory analysis was performed using 10,000 sub-sampled datasets.
Each dataset contained a 4-fold split (i.e., 75%) of the original sample size. Counting the number of
times a protein was identified with an adj. p< 0.05 in a “split” ranked these proteins according to their
frequencies. Prediction accuracy, sensitivity and specificity of every combination of the top 10 proteins
was determined to identify the highest accuracy predictors.
Results: A Leave-One-Out-Cross-Validation prediction accuracy of 97.2% was achieved for
differentiating between pediatric IBD and non-IBD using a 109-protein signature (adj. p< 0.05). The
109-protein signature includes proteins previously linked to IBD such as CRP and various proteins
without prior link to IBD. Similarly, we identified a 78-protein predictor (p< 0.05) that discriminated
between CD and UC. Prediction analysis using combinations of the top 10 proteins identified a 4protein signature that distinguished between IBD and non-IBD with an average 4-fold cross validation
accuracy of 96.2% (96.7% sensitivity; 95.8% specificity). The diagnostic accuracy was confirmed in an
independent validation set. A 7-protein panel discriminated between CD and UC with an average 4fold cross validation accuracy of 86.9% (88% sensitivity; 85.8% specificity). ELISA validation of
predictive proteins in an independent validation test set will be presented.
Conclusions: This study demonstrates the feasibility of SOMAscan to discover high accuracy
circulating serum protein biomarkers linked to IBD. The utility of SOMAscan demonstrates not only the
value of these diagnostic biomarkers, but also the potential to discover immune and metabolic
pathways that distinguish CD from UC.

Disclosure of Interest: Harland Winter Consultant: Janssen, Abbvie Grant support: Nutricia, Janssen,
Abbvie, Nestle, Shire
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CD-TREAT a novel dietary therapy of active Crohn's disease using the exclusive enteral
nutrition paradigm
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Objectives and Study: Treatment with exclusive enteral nutrition (EEN) in Crohn's disease (CD)
offers a nutritional therapy paradigm that could potentially be replicated by less restrictive dietary
therapies, thereby improving compliance and tolerability. On this premise, we developed a food-based
diet (CD-TREAT) to replicate the efficacy of EEN. Using a combination of a randomised control trial in
healthy volunteers and experiments with animal models we demonstrated that CD-TREAT replicates
the EEN effect on gut microbiome and ameliorates rat ileitis1,2. Following these pre-clinical studies, we
aimed to assess the effect of CD-TREAT diet on gut inflammation and clinical efficacy, using a pilot
trial in children with active CD.
Methods: CD-TREAT is a personalised diet which replicates EEN composition using solid food. The
translational efficacy of an 8-week treatment course with CD-TREAT was explored in a pilot study of
five children with active luminal CD. In order to assess compliance, participants were instructed to
record their dietary intake daily during the intervention using a food checklist. The primary outcome
was clinical response (weighted Paediatric Crohn's Disease Activity Index-wPCDAI fall≥17.5) or
clinical remission (wPCDAI< 12.5) at 8 weeks. Secondary outcomes included changes in faecal
calprotectin (FC), serum albumin and C-reactive protein (CRP).
Results: From the enrolled CD children, 80% (4/5) clinically responded to CD-TREAT (wPCDAI fall
greater than 17.5) and 60% (3/5) entered clinical remission (wPCDAI< 12.5). FC decreased by a mean
(SD) of 918 (555) mg/kg or 55% of baseline values. One patient had raised CRP and low albumin at
CD-TREAT initiation and both inflammatory markers normalised at treatment completion. There were
no differences between the prescribed and actual CD-TREAT intake of the patients, indicating high
compliance to the dietary treatment protocol.
Conclusions: The current pilot trial in children with active CD demonstrated, for the first time, that CDTREAT improves disease activity and inflammatory markers as induction treatment in active CD. The
high tolerability of CD-TREAT suggests that this personalised, ordinary food-based diet could replace
EEN as the nutritional therapy of choice to treat active luminal CD.
References:
1. Svolos V, et al. G-O-007: The Impact of "Crohn´s Disease-TReatment-with-EATing" Diet (CDTREAT Diet) and Exclusive Enteral Nutrition on Healthy Gut Bacteria. JPGN 2016; Vol.62,
Supplement 1.
2. Svolos V, et al. N-O-011: Dietary manipulation of the healthy human and colitic murine gut
microbiome by CD-TREAT diet and exclusive enteral nutrition; a proof of concept study. JPGN 2017;
Vol. 64, Supplement 1.
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Background: Exclusive enteral nutrition (EEN; consumption of a liquid formula without other food for
6-8 weeks) is the recommended first line therapy for induction of remission in children with mild to
moderate Crohn's disease (CD). The Crohn's disease exclusion diet (CDED) is a whole food diet
coupled with partial enteral nutrition (PEN), designed to reduce exposure to dietary components
hypothesized to negatively affect the microbiome, intestinal barrier and innate immunity.
Methods: The CDED study was a 12- week prospective, international, multicenter RCT in children
with mild to moderate luminal CD < 3 years comparing CDED+PEN to EEN. Children aged 6-18 with a
paediatric Crohn's disease activity index (PCDAI) ≥10, elevated inflammatory markers, were
randomized to one of two groups: Group 1 -CDED stage 1 diet + 50% calories from PEN (Modulen,
Nestle) for 6 weeks, followed by CDED stage 2 with 25% PEN for the next 6 weeks; Group 2 -EEN for
6 weeks (Modulen) followed by 6 weeks of free diet with 25% supplemental calories from PEN. The
primary endpoint was tolerance to diet, measured by withdrawals for refusal to continue diet and poor
adherence (measured by a modified MARS questionnaire and physician's assessment). Secondary
endpoints included week 6 intention to treat (ITT) remission defined by PCDAI ≤10 but also with the
more stringent definition (PCDAI< 10), and corticosteroid (CS) free ITT sustained remission at week
12.
Results: 78 patients meeting inclusion exclusion criteria were randomized to CDED+PEN (40) or to
EEN (38), 4 withdrew because of intolerance to diet by 48 hours (all EEN). 74 remaining patients
(mean age 14.2±2.7 yrs) were included in the remission analysis. Median PCDAI at baseline was 25
(IQR 20-35) for CDED and 27.5 (IQR 18.75-32.5) in EEN; p=0.89.
Tolerance occurred in 39/40 (97.5%) CDED and in 28/38 EEN (73.6%; p=0.002). Poor compliance
was similar [7/40 (17.5%) vs. 8/34 (23.5%); p=0.52].
Week 6 ITT CS-free remission PCDAI≤10 occurred in 32/40 (80%) in CDED vs. 25/34 (73.5%) with
EEN (p=0.51). Using the more stringent PCDAI< 10, remission was 30/40 (75%) CDED and
20/34(59%) EEN p=0.38. Median CRP decreased from week 0 to 6 in both groups (23.6 g/L to 5 g/L
with CDED; p< 0.001; 24 g/L to 4 g/L with EEN; p < 0.001). Sustained CS free remission at week 12
PCDAI ≤10 was 28/40 (70%) with CDED+PEN and 14/34 (41.2%) in the EEN followed by PEN +free
diet (p=0.01).
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Conclusions: Both diets result in high rates of ITT CS free remission with a significant decrease in
inflammation. CDED with PEN has superior tolerance and sustained remission by week 12. These
data support the use of CDED+PEN as a first line therapy for children with luminal mild to moderate
active CD.

Disclosure of Interest: A.L has received grant support and has a licensing agreement for IP with
Nestle Health science RSB. JVL and AL have consulted or received speaker honraria from Nestle
Contact e-mail address: arie.levine.dr@gmail.com

Volume 68, Supplement 1, May 2019

48

GASTROENTEROLOGY - Inflammatory bowel disease
G-O-036
Exclusive enteral nutrition versus corticosteroid induction therapy for new onset paediatric
Crohn's disease: comparison of 18 month outcomes in a Canadian prospective multi-centre
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Objectives: Exclusive enteral nutrition (EEN) is successfully used as initial therapy of new onset
paediatric Crohn's disease (CD), but long-term benefits in comparison to the alternative of short-term
corticosteroid (GCS) induction have seldom been assessed. In the context of a national inception
cohort study in a country where both treatment approaches are equally employed, we undertook to
compare subsequent therapies and 18 month outcomes.
Methods: Beginning April 2014, children aged 2 to 17 years presenting with new onset Crohn's
disease (CD) to one of 12 Canadian academic paediatric IBD centres have been systematically
evaluated according to Porto guidelines and prospectively enrolled in an inception cohort study of the
Canadian Children IBD Network (CIDsCaNN). Choice of initial induction and maintenance therapy is at
the discretion of the treating gastroenterologist. Comprehensive baseline and longitudinal data are
prospectively recorded. All those receiving EEN or GCS as their initial therapy and under follow-up for
a minimum of 18 months were included. Propensity score methodology was used to balance the
exposure groups. Outcomes and subsequent treatment exposures were interrogated using logistic
regression and cox proportional hazards models.
Results: Between April 2014 and April 2017 647 (63%) of 1032 children presenting with new onset
IBD were diagnosed to have CD. 344 (53%) of all children with CD (56% Male) median age 13yrs
(IQR: 11.1-14.7yrs) commenced either EEN (55%) or GCS (45%) as their first induction therapy for
luminal CD. EEN-treated and GCS-treated patients were similar at baseline with respect to age,
gender, linear growth, weight z-score and serum inflammatory markers. Patients initiated on GCS had
a marginally greater baseline disease activity (Mean wPCDAI 64 vs 57, p = 0.04). Patients with
isolated colonic disease were less likely to be initiated on EEN (OR 0.39, p = 0.002). ImmunoVolume 68, Supplement 1, May 2019

49

modulator maintenance therapy initiation within 90 days (51%) and disease activity at 6 months
(Remission 51%; Mild 25%; Mean wPCDAI 15 +/- 18) were identical between the groups. Of patients
initiated on EEN, 9/190 (5%) went on to commence steroids within 60 days. Ongoing/subsequent
steroid exposure was greater in the GCS group (6mths: 8%; 12mths: 7%; 18mths: 5%) than the EEN
group (6mths: 4%, 0% thereafter). Whilst anti-tnf therapy initiation within 90 days was similar between
groups (EEN: 27%; GCS 34%; p = 0.16), it was slightly greater in the GCS group by 18 months (EEN:
59%; GCS 69%; log-rank p=0.09). Surgical resection by 18mths was similar (EEN: 5.2%; GCS: 4.5%).
Linear growth during 18 month follow-up was similar (mean delta Ht z-score EEN: 0.09; GCS: -0.03; p
= 0.8). Multi-variate modelling did not reveal any factors that predicted a relative differential in
subsequent outcomes.
Conclusion: EEN and systemic steroids are similarly efficacious therapies for new onset luminal CD
in children. In Canada choice of therapy is influenced by CD location, but both therapies are frequently
employed prior to IM or anti-TNF maintenance. Whilst initial EEN use is associated with less
subsequent GCS exposure, initial use of EEN versus GCS did not appear to benefit longer term
disease activity, treatment escalation, disease complication or linear growth.

Disclosure of Interest: Abbvie – AM Griffiths, A Otley, E Wine, HQ Huynh, JC deBruyn, K Jacobson,
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Not so simple perianal Crohn's Disease! - operative intervention for perianal fissuring disease
in South-East Scotland: an 18 year population-based cohort study
Cher-Antonia Khedim1, Katherine Armstrong1, Christopher J Burgess1,2, Paul Henderson1,2, Claire
Clark3, David C Wilson1,2
1Royal
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Objectives and Study: Perianal fistulising Crohn's disease (CD) is a poor prognostic marker in IBD,
requiring intense multidisciplinary management including 'top down' biologicals. However, perianal
disease with fissures ± tags is not recognised as a perianal phenotype in Montreal/Paris IBD
classifications, at best called 'simple' perianal CD. There are no data on its incidence in paediatric CD,
nor estimates of need for operative intervention. We aim to provide incidence data with case studies
outlining the potential complexity of perianal fissuring in paediatric CD.
Methods: A prospective regional cohort of incident cases of IBD diagnosed < 16 years of age in
paediatric services within the geographical area of SE Scotland (based on postcode) was captured
over an 18-year period (10.1999 - 09.2017) with minimum 14 month follow-up to 30.11.18. Incidence
rates for all CD and perianal fissuring CD requiring operative intervention (“complicated fissuring
pCD”) were calculated using publicly available population data. All electronic medical records and
case notes of patients presenting with complicated fissuring pCD were reviewed, as well as relevant
IBD literature.
Results: In total 227 new cases of paediatric CD (< 16yrs) were diagnosed in the study period;
median (IQR) age at diagnosis 12.5 (9.9-14.1) years; 63% male predominance. Overall CD incidence
rate was 5.61/100,000/year (95% CI 4.91-6.76) in SE Scottish children, with a complicated fissuring
pCD incidence rate of 0.12/100,000/year, representing 2.2% of incident cases at diagnosis. The 5
incident cases of complicated fissuring pCD were diagnosed at a median (range) of 11.4 (5.1-15.9)
years with 4 (80%) female; all had marked fissuring and 4 of 5 (all 4 females) had very troublesome
anal sphincter/pelvic floor spasm. Nerve stimulator-guided 4 quadrant anal intrasphincteric botulinum
toxin (BT) was 1st injected following perianal examination under anaesthetic (EUA) ± colonoscopy at a
median (range) of 15.5 (5.1-16.6) years. The boy with fissuring but no spasm had 2 BT injections,
improved greatly, and is maintained on adalimumab (ADA). The 4 girls received a median (range) of 2
(1-4) BT injections, with a planned minimum of 6 months between injections. Success of BT was
measured by cessation of spasms; all had immediate symptom relief. 3 had anti-TNF prior to BT; all
had ADA and/or infliximab (IFX) and/or immunomodulators. The mildest case needed only 1 BT
injection and is maintained in remission on azathioprine alone to date. Two girls had 2 nd EUA and BT,
one progressing from ADA to ustekinumab (UST). One had 4 EUA with BT injections, with severe
spasms recurring after increasingly shorter intervals then minimal response to the 4 th; she progressed
from ADA to UST then IFX, with a diverting ileostomy 2.6 years after 1st BT injection. Brief faecal
incontinence was reported after 1st injection in 1 case; 1 had severe perianal pain 1 month after 1st BT
injection but this was due to local skin infection.
Conclusion: Perianal fissuring CD needing operative intervention is an uncommon but serious CD
presentation causing significant morbidity, and is not currently covered in the paediatric IBD literature
nor consensus guidelines. Both natural history and best practice management remain uncertain and
require further research.
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Efficacy, pharmacokinetics and immunogenicity is not affected by switching from Infliximab
originator to a biosimilar in pediatric patients with inflammatory bowel disease
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Objectives and Study: Rising evidence reveals no differences in efficacy and safety between
infliximab (IFX) originator and IFX biosimilar CT-P13 in inflammatory bowel diseases (IBD). However,
most data are derived from adult patients and data on pharmacokinetics are limited. We evaluated
long-term IFX trough levels (TL), immunogenicity and remission rates in children with IBD who
switched from IFX originator to biosimilar CT-P13.
Methods: In this single-centre study, all children with Crohn's disease (CD) and ulcerative colitis (UC)
receiving maintenance IFX therapy between July 2017 and January 2018 were included. The switch to
CT-P13 was imposed by the hospital for all patients regardless of the indication as from January 2018.
Demographics, disease activity indices, IFX TL and antibodies to IFX (using Ridascreen IFX
Monitoring ELISA) were collected from 6 months before (baseline) till 6 months after switch. Clinical
remission was defined as PUCAI/PCDAI < 10 and biological remission as CRP ≤5 mg/L and ESR ≤20
mm/h. For paired comparison of data obtained at the different timepoints, a Wilcoxon signed-rank sum
test and a McNemar test were used for continuous and dichotomous variables, respectively. All data
are presented as median [interquartile range]. Alpha was set at 0.05.
Results: A total of 47 children received maintenance therapy with the IFX originator at our centre.
Forty-two children (26 CD and 16 UC), were eligible for the study as 3 patients were transferred to the
adult department and 2 patients stopped IFX just before the switch (due to loss of response or delayed
infusion reaction). Included patients had a median duration on IFX originator of 13.5 [6.8-35.5] months
prior to switch. No significant changes in IFX TL occurred after switching to CT-P13 (figure 1). The
median baseline IFX TL was 5.7 [3.8-9.3] µg/mL versus 6.5 [3.9-8.6] µg/mL at month 6 after switching
to CT-P13 (p=0.90). The cumulative IFX dose administered over a 6 month period was not
significantly different before switch (36.6 [24.0-53.3] mg/kg) compared to after switch (35.8 [26.7-55.6]
mg/kg; p=0.21). Antibodies to IFX appeared only in 1 patient after switching to CT-P13. The proportion
of patients in clinical and/or biological remission did not significantly change after switch (all p> 0.05).
No significant changes were observed in C-reactive protein, erythrocyte sedimentation rate, albumin or
weight and body mass index (expressed as z-score) after switch. No new safety signals were
observed after switching to CT-P13.
Conclusions: Paediatric IBD patients on IFX originator can be successfully switched during
maintenance to CT-P13 without affecting efficacy, pharmacokinetics, immunogenicity and safety.
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[Boxplots showing the distribution of the maintenance IFX trough levels at the different timepoints]
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Thiopurine enhancement using Allopurinol in the short and medium term in paediatric
inflammatory bowel disease (pIBD) - paediatric IBD porto group of ESPGHAN
Ali Hakizimana1, Marcus Auth2, Jeng Haw Cheng2, Neil Shah3, Fevronia Kiparissi3, Sibobongile
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Objectives and Study: Our ability to check drug levels helps to achieve better thiopurine dosing in
clinical management of pIBD. The primary aim of this study is to study the use of Allopurinol to modify
drug levels aiming for therapeutic 6 Thioguanine levels and a higher 6TG:MMMP ratio. The secondary
aim is to assess safety and clinical effectiveness of the use of Allopurinol in pIBD.
Methods: A multi-centre retrospective record review study of pIBD patients on Allopurinol-Thiopurine
combination therapy (< 18 years old at Allopurinol inclusion) was conducted by the ESPGHAN pIBD
Porto group. Data regarding patient demographics, blood test results, IBD medication history and
Global Physician Assessment Score - GPAS (0 - no disease, 1- mild, 2- moderate, 3- severe) both
pre- and post-Allopurinol inclusion was collected on an online case report form. Statistical analysis
was conducted using SPSS v25.
Results: 25 children (Median age: 11.3 yrs - IQR 9.0-13.1, M:F 16:9) with pIBD were recruited from 8
paediatric gastroenterology centres across Europe. 15 were diagnosed with Crohn's disease, 8 UC
and 2 IBDU. 14/25 were treated with Azathioprine (Mean 1.59 mg/kg, SD 0.97) with 11 on
Mercaptopurine (Mean 1.13 mg/kg, SD 0.332). Allopurinol was started 1.71 years (mean, 1SD 1.8)
following start of Thiopurines for treatment of inflammatory bowel disease. The main reasons were to
enhance Thiopurine therapeutic effect (44%), counter liver side effects (44%) and counter other side
effects by reducing the dose (24%). A significant rise in 6TG levels was achieved (mean 275, 1SD 189
to 515, 1SD 321) within 3 months (p=0.002) with a drop in thiopurine dosage (Azathioprine reduced to
0.80 mg/kg, 1SD 0.27 and mercaptopurine 0.38 mg/kg 1SD 0.11). 10/13 patients with sub-therapeutic
TG levels achieved normal levels. The methyl mercaptopurine levels significantly dropped from a
mean of 6520 (1SD 6281) to 515 (1SD 463). Global physician assessment score significantly reduced
from a mean of 1.15, 1SD 0.99 to 0.35 SD 0.6 in 6 months (ꭓ2 p=0.001). With regards to overall
impression 11/25 clinicians (44% felt use of Allopurinol as adjunct resulted in clinical improvement,
with deterioration in 2 and no change in 12/25.
Generally, Allopurinol was well tolerated with side effects noticed in 2 patients (Leucopenia/raised
enzymes). There was a clinically insignificant drop in the white cell (WR p=0.01) and neutrophil counts
(WR p=0.03).
Conclusions: This paediatric multi-centre study the effect of Allopurinol on thiopurine levels in pIBD.
In this limited study, Allopurinol is found to be safe, well tolerated and can help to enhance therapeutic
levels and effects of thiopurines. We recommend that Allopurinol should be considered as an
intermediary step before change or escalation of treatment from thiopurines particularly if TG levels
are low and limited by high MMP or other adverse effects.
Contact e-mail address: ah11g14@soton.ac.uk
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Prospective longitudinal gut metagenomic analysis suggests altered microbiome composition
and function in infants prior to celiac disease onset
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Objectives and Study: Celiac disease (CD) is an immune-mediated systemic disorder, which occurs
in genetically predisposed individuals in response to gluten ingestion. However, 97% of patients with
compatible genetics and exposure to gluten do not develop disease, suggesting possible involvement
of yet unknown factor(s) in the loss of tolerance to gluten. Case control studies have found an altered
microbiome in patients with CD compared to healthy individuals, but it is unclear whether alterations in
the microbiome occur prior to disease onset. We utilized an ongoing prospective longitudinal birth
cohort of infants at-risk of CD to investigate whether infants that develop CD will have an altered
intestinal microbiome composition and function prior to loss of tolerance to gluten and development of
CD.
Methods: As part of a larger ongoing study following infants with a first-degree family member with
CD from birth, 4 children who developed CD at or before 24 months of age and 4 control participants
matched with age, gender, and HLA genetics were investigated. Serum was tested for celiac
autoantibodies every 6 months and HLA genetics were performed at 1 year of age. DNA was
extracted from feces collected from birth and every 3 months through the development of CD or the
corresponding time point in control participants. Fifty-four samples underwent shotgun sequencing and
subsequent bioinformatics analysis using the CosmosID metagenomics platform for microbial
identification at the species and sub-species levels, as well as comparative metagenomic and
statistical analysis based on specie alpha diversity, case-control, intra-subject microbiome and
functional compositions.
Results: Our analysis did not uncover differences in microbiome diversity between cases and controls
from birth through CD onset but demonstrated compositional differences. We identified significant
differences in the abundance of microbial species between cases and controls as early as 12 months
before disease onset. An increasing abundance of Bacteroides ovatus, previously associated with
children developing type 1 diabetes, was noted in cases at 3 (p=0.02) and 6 (p=0.04) months prior to
disease onset. Functional analysis identified significant differences between CD cases and controls.
Genes associated with lipid metabolism and aromatic amino-acid biosynthesis were gradually
overabundant, whereas, genes associated with ethylbenzene and nicotinamide metabolism were
highly under-abundant throughout progression of the CD.
Conclusions: We identified significant differences in microbial function and species abundance before
CD onset suggesting potential role of microbial alterations in CD development. By the time of
presentation, the study will be further extended to include an additional 6 cases of CD and 6 matched
controls currently under sequencing and analysis.
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Growth of children with celiac disease is compromised before the onset of the disease
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Objectives: Growth impairment has been often described in children who will develop celiac disease
(CD) independently of any evidence of malabsorption or malnutrition. The on-going Prevent CD
prospective cohort study follows around 1000 newborns from families genetically at risk for CD from
birth across 8 countries of Europe and Israel. The aim of this study was to analyze the patterns of
growth of infants at risk for CD at 31 March 2017 in relation to development of the disease.
Methods: Weight and length have been measured at scheduled times according to a longitudinal
protocol. The duration of breastfeeding has been recorded. All of the children have been periodically
monitored for serum anti-gliadin and tissue transglutaminase type 2 antibody (TG2) antibodies, total
serum IgA, and symptoms of CD. ESPGHAN criteria have been used to establish the diagnosis of CD.
We analyzed the data from the data base of the project as recorded at 31 March 2017. Mean weight
and height were compared between groups of children who did and did not develop CD using a
parametric test. Weight and length/height Z-scores were computed according to the WHO growth
charts and compared between groups. ANOVA was adopted to compare means. The slopes of the
regression lines of weight and length by age were also compared between the groups.
Results: The weight and length profiles of 113 children who had developed CD (mean age 8.59
years, SD 0.99) were not different from those of children who did not develop CD (831 children, mean
age 8.64 years, SD 0.90). None of the children, in either group, showed any significant growth failure,
and neither weight (Wt) nor height (Ht) was below -2 SD. However, when the mean Z-scores for Wt
and Ht were plotted, a significant difference between groups was evident. Since the very first months
of life, children who developed CD had a lower mean Z-Wt and Z-Ht compared to children who
remained healthy until the 31 March 2017. These differences in mean Z scores were statistically
significant at all ages, and long preceded the appearance of any symptoms or the production of serum
TG2 antibodies. For each month of duration of breast feeding the growth of infants who eventually
develop CD is significantly lower compared to those who do not develop CD.
Conclusions: Growth of children at risk for CD, in whom CD was detected by screening from birth,
rarely fell below the 'clinical standards' for growth failure. However, growth was, at all months from 1 to
96, significantly lower than the one of children who did not develop CD, independent of duration of
breastfeeding. Our data suggest that alterations affecting infant growth are present long before any
clinical and serological signals of the disease appear.
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Helicobacter pylori infection in children with concomitant coeliac disease and type 1 diabetes
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Objectives and Study: In recent decades, the incidence of coeliac disease (CD) has increased
independent of the improvements in new screening methods. In contrast to CD, incidence of
Helicobacter pylori (Hp) infection has been decreasing even in developing countries. According to the
hygiene hypothesis, decreased exposure to bacteria may trigger autoimmunity. It is also known that
those with an autoimmune disorder are prone to get other autoimmune disorders. Moreover, the cooccurrence of CD and type 1 diabetes mellitus (T1DM) is more prevalent than CD alone. There is a
few number of studies arguing the inverse relationship between CD and Hp infection, however data
regarding Hp frequency in concomitant CD and T1DM (CD+T1DM) are even scarce. We hypothesized
that co-occurrence of CD+T1DM might cause a “two-hit” autoimmunity model and Hp would be found
less frequently. The aim of this study was to evaluate the association between Hp and concomitant
CD+T1DM in children.
Methods: Children who underwent endoscopy between April 2016 and September 2017 in two
pediatric gastroenterology centers were included in the study. The presence of Hp infection was
confirmed by both histopathology and the rapid urease test. Patients with the history of previous Hp
eradication, antibiotic therapy or acid suppressive drug use in last 4 weeks and chronic renal, cardiac
or neurologic disease were excluded. The ones who had the diagnosis of CD, CD+T1DM and the
children who underwent endoscopy in the same period and had another diagnosis were compared.
Results: Of 1076 gastroscopies performed in the study period, 783 cases were eligible for the study.
A total of 215 CD patients (mean age: 9.1±4.1 years, 58.1% girls), 63 CD+T1DM (mean age: 9.2±4.4
years, 50.8% girls) patients and 505 controls (mean age: 9.6±4.5 years, 56.6% girls) were included
into the study. Hp infection rate was significantly lower in CD+T1DM group (controls: 49.7% vs CD:
37.7% vs CD+T1DM: 20.6%, χ2:24.1, p< 0.01). Hp infection rate in CD group compared to controls
was lower (χ2:8.78, OR: 0.61 95% CI: 0.44-0.84, p< 0.01). Besides, when comparing CD+T1DM group
with CD group a significant decrease in Hp infection rate was also detected (χ2:6.32, OR: 0.43 95% CI:
0.22-0.84, p< 0.05). There was no correlation between the severity of Hp infection and modified Marsh
scores in CD patients (r2: 0.113, p>0.05).
Conclusions: In this cohort where Hp infection is common even in childhood population, the
frequency of Hp infection was significantly lower in CD+T1DM children, compared to the CD and the
controls. Hp infection might have a protective role in the development of CD. Moreover, a two-hit
model of autoimmunity might be the reason of reduced Hp infection rate in CD+T1DM group.
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Analysis of glycated hemoglobin values in coeliac patients, compared with those of general
population: a possible marker of an increased health risk?
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Objectives and Study: Coeliac disease is a chronic disease of the small intestine, whose only
treatment available today is the gluten-free diet.
Our study aims to demonstrate if the gluten-free diet leads to an increase of average blood glucose
values, examinated throught the analysis of glycated hemoglobin (HbA1c), in comparison with general
population.
Secondary objective is the comparison of other nutrional parameters (D3 vitamin, total cholesterol,
HDL cholesterol, LDL cholesterol, triglycerides, sideraemia, ferritin and BMI) to investigate the
presence of substancial differences with healthy population.
Methods: The study was conducted on a sample of paediatric patients of General Paediatrics Clinic,
Policlinico Umberto I, Università “La Sapienza”, Rome, comparing 113 coeliac patients and 93 healthy
children, aged 2-18 years. Food questionnaires elaborated from our staff were delivered to both
populations to investigate the amount of food with an high glycemic index consumed weekly.
HbA1c was analyzed with immunoassay method.
Results: The study showed that gluten-free diet leads to a progressive increase in mean blood
glucose levels in follow-up patients; in addition, the average HbA1c of coeliac patients was found to be
5.3%(34mmol/mol), compared to an average value of 4.7%(28mmol/mol) in healthy subjects. This
difference is statistically extremely significant (p < 0.0001).
Also the comparison of the ferritin values in the two groups was statistically significant (p=0.0089), with
a mean value of 32µg/L in coeliac subjects versus an average value of 40µg/L in healthy subjects,
while the values of the sideraemia are substantially overlapping. This result is attributable to the iron
absorption deficit caused by coeliac disease, which is why iron stores need a long period of time to
reconstitute.
For what concerning BMI, no statistically significant differences emerged between the two groups.
However, while in the age ranges between 2 and 9 years the average values of the BMI are very
similar (15 in coeliac vs 15.3 in healthy in the 2-3 years group; 16.8 VS 16.3 in the 4-6 years group;
18.2 VS 17.6 in the 7-9 years group), starting from 10 years old there is a net increase in weight of the
healthy population, with BMI values tending to overweight especially in boys and girls aged 14 and
above (average BMI values between 24 and 25), in comparison with coeliac patients whose BMI
remains stable (21-21.5) up to the age of majority. Differences in the other nutritional variables
investigated are not statistically significant, although the average values of LDL cholesterol and
triglycerides tend to be higher in the healthy population.
Conclusions: The high glycemic index of gluten-free food, if eated in an unbalanced way with
excessive consumption especially of rice and corn, progressively increases the average values of
glycemia, thus increasing the risk of developing diabetes in adulthood. Therfore, it's necessary to
invite coeliac subjects to introduce in their diet those cereals that have a lower glycemic index, such as
oats, quinoa, buckwheat, amaranth, sesame and soy.
However, on the other hand, also the healthy population presents a greater risk of developing
cardiovascular diseases due to the higher BMI and the average higher levels of LDL cholesterol and
triglycerides.
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Objectives and Study: Infantile colitis refers to a group of early-onset inflammatory bowel diseases
(IBD) presenting before two years of age. To date, about 100 different monogenic disorders causing
early-onset IBD have been identified. We studied a boy with a dynamic presentation of severe
infantile-onset colitis and eosinophilic gastrointestinal disease, without evidence of recurrent or severe
infections, and aimed to characterize his phenotype, genetic cause of disease and resultant
immunological consequences.
Methods: We used ´trio´ whole exome sequencing (WES) to identify the genetic disease-causing
variant. Immunological workup included in vitro T-cell studies, flow cytometry and CyTOF analysis.
Results: WES analysis revealed a homozygous variant in the CARMIL2 (RLTPR) gene: c.1590C>A;
p.Asn530Lys. Immunological workup revealed severely diminished regulatory T-cells (Treg) frequency,
as well as impaired in vitro CD4+ T-cell proliferation and Treg generation. CyTOF analysis
demonstrated significant shifts in the patient´s innate and adaptive immune cells landscape compared
to healthy controls and ulcerative colitis patients, with an increase in IFNg production.
Conclusions: Bi-allelic pathogenic variants in CARMIL2 have been recently shown to cause an
immunodeficiency syndrome characterized mainly by recurrent infections and skin manifestations.
This study expands our knowledge on the altered landscape of immune populations in CARMIL2immunodeficiency, and provides evidence that CARMIL2 should be included in the differential
diagnosis of early-onset inflammatory and eosinophilic gastrointestinal diseases, even when signs of
immunodeficiency are not present.
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G-O-046
Early feeding in acute pancreatitis in children - a prospective randomised controlled trial
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Objectives and Study: Acute pancreatitis (AP) in children is an increasingly recognised and costly
disease with a potential for significant morbidity and even mortality. The traditionally accepted
management of bowel rest has been increasingly challenged by more recent data, however the
majority of these studies rely on low-fat diet or transgastric feeding. We aimed to demonstrate noninferiority of immediate administration of full fat diet in mild-moderate AP in children.
Methods: Prospective randomized controlled trial of children (age 2-18 years) diagnosed with mildmoderate AP. Patients were randomly assigned during emergency presentation to receive immediate
standard oral diet (group A) or fasting with intravenous fluids (group B). Time to clinical and
biochemical resolution, serial pain scores, length of hospital stay and rates of complications were
compared between the 2 groups.
Results: Thirty three patients were eligible for the study, mean age 11± 4.7 years (range 2.8-16.9),
18(55%) female; 19 patients randomized to group A. Group A had a trend to higher serum lipase at
diagnosis than group B (1326 units/L (IQR 650-2260) vs 637 (IQR 342-1372), p=0.11, respectively),
but similar serum amylase levels (553 units/L (IQR 378-853) vs 397 (IQR 189-1039); p=0.21). Median
time to cessation of fast was 18.1 hours (IQR 11.1-24.8) for group A vs 33.2 (IQR 24-62.6) in group B.
Median time to resolution of pain was 2 days (IQR 1-3) for group A vs 2 days (IQR 1-4) for group B.
Median time to discharge was not different between group A and B, 3.0 days (IQR 2.2-4.0) vs 3.4 (IQR
2.7-6.3) respectively. One patient from group B was readmitted with relapse. No localized or systemic
complications were detected in either group both during initial admission and 2 months post discharge.
Conclusions: This is the first randomized controlled trial of pediatric AP. We found no superiority of
fasting over immediate commencement of standard oral diet in children with mild-moderate AP, with
similar time to resolution of pain and hospital length of stay. No adverse effects of early full diet was
detected. Immediate commencement of standard diet may be considered over initial fast and low-fat
diet in children with mild-moderate AP.
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The way from abdominal pain to pediatric pancreatitis - the PINEAPPLE study
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Objectives and Study: Abdominal pain is one of the most common complaints in childhood and it is
responsible for 10-20% of pediatric emergency visits. One of many causes of abdominal pain in
children is acute pancreatitis. The documented incidence of acute pediatric pancreatitis (APP) is low,
but it shows a rising pattern from Eastern to Western Europe and the USA. The aim of the
PINEAPPLE study is to investigate the current diagnostic practice for APP and to estimate the
incidence of pancreatitis among children suffering from abdominal pain worldwide. Furthermore, we
would like to develop an EBM guideline to establish a scoring system in order to evaluate the
necessity of diagnostic steps for APP in children with abdominal pain.
Methods: PINEAPPLE is a registered (ISRCTN35618458), observational, multinational clinical trial
(http://www.ncbi.nlm.nih.gov/pubmed/26641250). The PINEAPPLE-R is a retrospective review of
pediatric ER medical records. In the PINEAPPLE-P detailed patient data is collected, serum
pancreatic enzyme measurement (sPEM) and abdominal imaging are performed prospectively, in
case of children with abdominal pain occurs at ER units. We have enrolled 32348 pediatric patient
records into the PINEAPPLE-R and 674 patients into the PINEAPPLE-P from 14 pediatric centers
from 3 countries.
Results: Retrospectively 10.4% (3357/32348) of the children appeared at ER units had abdominal
pain. In case of abdominal pain sPEM was performed in 13.4% (450/3357), 27.2% (912/3357) of the
patients had abdominal imaging and the incidence of pancreatitis was 0.24% (8/3357). The number of
sPEM decreased from the USA to Eastern Europe (21.6% to 6.5%) and clearly correlates with the
incidence of PP (0.55% to 0%, R2=0.997). Prospectively 1.8% (12/674) of the children with abdominal
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pain were diagnosed with acute pancreatitis. Positive family history of pancreatitis, upper abdominal
pain and lack of fever were associated to APP.
Conclusions: Our data show that the current diagnostic workup for APP is insufficient since 86% of
APP is not diagnosed. Although the trial is ongoing we can suggest that sPEM and abdominal imaging
should be performed in those children who is afebrile, has upper abdominal pain and positive family
history for pancreatitis.
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The utility of ultrasound in cystic fibrosis related liver disease
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Objectives and Study:
- how frequently abdominal ultrasound scans (AUSS) are carried out in patients with cystic fibrosis
(CF) who attend the Royal Hospital for Children Glasgow (RHCG)
- the number of patients with elevated ALT or GGT on routine testing; or who have abnormal liver/
portal system findings on AUSS
- the average interval between normal and abnormal AUSS
The 3rd most common cause of death in patients with CF, after lung disease and organ transplant
complications is CF related liver disease (CFLD). There is no universally accepted definition of CFLD.
NICE suggest 2 of the following for diagnosis: hepatomegaly on USS; 2 abnormal serum liver enzyme
levels ( ALT, AST, ALP, GGT), or other USS abnormalities (increased heterogeneous echogenicity,
nodularity, irregular margins).1 Liver involvement in CF is reported to be between 26% and 45%. Early
detection of hepatic damage is vital to ensure prompt treatment which may prevent further damage or
reverse early changes. Liver biopsy is not appropriate for routine follow-up due to its invasive nature
and risk of complications. USS offers a non-invasive counterpart to blood tests, particularly for the
development of portal hypertension, however guidelines vary regarding relevance and frequency of
USS. Recent NICE guidelines1 recommend a clinical exam and LFTs at annual review, and an AUSS
only if these are abnormal.
Methods: Retrospective study of electronic records of all patients registered for annual review at
RHCG between January 2017 and July 2018. 110 patients were registered on departmental database
(105 local patients, 5 shared care). Most recent annual review documents, USS reports, clinical letters,
examination findings and LFTs were assessed.
Results: 3 patients were too young for annual review and due to age 10 patients had one scan. Of the
remaining 97, the mean interval between scans was 15 months (2-44 months). 36 (33%) patients most
recent USS was abnormal, with descriptors in table. 17 patients had hepatomegaly, 2 splenomegaly
and 2 hepatosplenomegaly. 5 patients had abnormal portal vein flow. Examining historical scans, 40
patients (36%) had previously had abnormal scans. For 31 it was possible to retrospectively trace the
interval between a normal scan and first abnormal scan. Mean interval was 15 months (5-31 months).
Of the 40 patients, 9 (22.5%) had abnormal LFTs prior to an abnormal scan, 25 (62.5%) had no
preceding abnormalities in LFTs. Information was unavailable for 6.
7 patients had raised ALT on most recent review and 2 raised GGT. On examination, 2 patients had a
palpable liver and spleen and 2 had a palpable liver. In total 36 (33%) patients were on
Ursodeoxycholic acid; 31 patients due to abnormal AUSS (4 of these patients had abnormal LFT's at
the time.) Information was unavailable for 5.
Conclusions: In this study period USS frequency was 15 months, just outside our 12 monthly target
at the RHCG. It is impossible to know when liver changes detectable by USS had occurred, but as a
majority of patients had normal LFTs, we would suggest that 2 yearly scans, or only when LFTs are
abnormal would mean some patients would have a delay in diagnosis and treatment. This study
supports the use of annual AUSS in identifying CFLD, along with biochemical and examination
findings.
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Most recent ultrasound scans descriptions

Frequency

Increased echogenicity/ abnormal echotexture

10

Increased echogenicity + bulky/enlarged liver/
hepatomegaly

10

Bulky/enlarged liver

4

Coarse liver

3

Splenomegaly/ enlarged spleen

2

liver, loss of liver architecture

2

Hepatosplenomegaly

1

Liver cirrhosis

1

Other: gallstone; abnormal gall bladder; calcification
3
of left liver lobe

[Most recent ultrasound scans descriptions]
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Objectives and Study: The accepted intestinal transplantation (IT) listing criteria from 2001 have
limited ability to predict the need for IT in the current era of intestinal failure (IF). New criteria were
proposed in 2015* including ≥2 intensive care unit (ICU) admissions, loss of ≥3 central venous
catheter (CVC) sites, and persistent elevation of conjugated bilirubin (CB ≥75mmol/L) following 8
weeks of lipid strategies. We conducted an international multicentre study to validate these criteria.
Methods: A retrospective, international, multicentre cohort study of 443 children from 6 centres (61%
male, median gestational age 34 weeks [IQR 29-37]), diagnosed with IF between 2010 & 2015, was
performed to validate the Toronto Listing criteria. Primary outcome measure was death/transplant.
Sensitivity, specificity, negative & positive predictive value (NPV & PPV) and probability of death or
transplant (OR with 95% confidence intervals) were calculated for each criterion. ROC curves were
also determined for each criterion.
Results: Median age at diagnosis of IF was 0.1 years (IQR 0.03-0.14) with median follow up of 3.8
years (IQR 2.3-5.3). 40/443 (9%) patients died and 53/443 (12%) were transplanted, of which 11
patients died post-transplant. Validation of the three proposed Toronto criteria demonstrated high OR,
specificity and NPV and modest PPV (Table-1).
Conclusions: This large, multicentre, international study in a contemporary cohort of IF patients,
confirms the validity of the Toronto criteria across the world. These new validated criteria can therefore
guide listing decisions in pediatric IT.
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Toronto Listing
Criteria

PPV

NPV

Sensitivity

Specificity

2 ICU admissions≥

70%

82%

17%

98%

Loss of 3 CVC
sites≥

58%

81%

12%

98%

Persistent CB
75mol/L following 8
48%
weeks of lipid
strategiesμ ≥

90%

56%

88%

Toronto Listing
Criteria

Odds ratio

95% confidence
intervals

p-value

2 ICU admissions≥

10.2

4.0 - 25.6

<0.0001

Loss of 3 CVC
sites≥

5.7

2.2 - 14.7

0.0003

Persistent CB
75mol/L following 8
weeks of lipid
strategiesμ ≥

8.2

4.8 - 13.9

<0.0001

[Table-1]
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Objectives and Study: Children with intestinal failure (IF) are at risk of neurodevelopmental problems
due to underlying disease, multiple operations, inadequate nutrition and prolonged hospitalisation
during neonatal period. Still, the impact of paediatric intestinal failure on cognitive and motor
development beyond infancy has not been systematically studied during modern treatment era. The
objective of our study was to search for prevalence of cognitive and motor impairment among children
with IF and its´ association with risk factors for adverse outcomes.
Methods: We conducted a prospective cross-sectional study at the nationwide tertiary referral IF
centre of the Helsinki University Children´s Hospital between August 2017 and April 2018. IF patients
aged three to sixteen years (n=40) were invited to participate. Patients with genetic syndrome or
severe neonatal intracerebral haemorrhage or hydrocephalus (n=12) or acute disease phase (n=1)
were excluded. IF was defined as less than 50% of small intestine remaining or requirement of
parenteral nutrition for more than three consecutive months. The cognitive and motor skills were
evaluated using validated tests; Wechsler Preschool and Primary Scale of Intelligence (WPPSI-III) and
Wechsler Intelligence Scale for Children (WISC-IV) and Movement Assessment Battery for Children,
2nd edition. To investigate the associations for severe neurocognitive impairment, children who had IQ
< 66 or serious neurocognitive impairment (n=8, 27%) were compared to those who had IQ ≥ 66 or
were estimated to have normal or mildly abnormal cognitive function (n=22, 73%). Four children
unable to finish all neurocognitive tests were clinically assessed.
Results: Median age of participating patients (n=30, males=24) was 7.5 (range 3 to 16) years. The
median IQ, VCI and PRI scores were 78 (IQR 65-91), 74 (IQR 60-92) and 79 (67-91) respectively. Ten
(35%) patients had an IQ score under 70 (-2 SD), compared to 2.2 % in the normative population. The
motor impairment was significant in 10 patients (36%) and 8 (28%) patients were at risk of adverse
motor development. The patient characteristics and comparisons of the patients with severe
neurocognitive impairment with others are presented in table 1. The children with severe
neurocognitive impairment had less remaining small bowel, greater number of laparotomies and
general anaesthesia and longer hospitalisation after birth than others. Children whose PN was started
after the age of 12 months had normal median IQ of 96 (86-105), significantly greater than IQ of 74
(60-85) in children whose PN was started early after birth (P=0.0045).
Conclusions: Clinically significant cognitive and motor impairments are common among paediatric IF
patients whose disease manifested during neonatal period. In this study children with previously
undiagnosed neurocognitive and motor impairments were detected despite previous systematic follow
up by general health practitioners and paediatricians. It is possible that due to somatic problems the
developmental issues are overlooked. Systematic neurological evaluation is essential to ensure
appropriate support for those lacking behind as early intervention can improve the neurological
outcome. We strongly recommend systematic longitudinal neurological assessment of all children with
IF.

Volume 68, Supplement 1, May 2019

67

Characteristics

All study patients
(n=30)

Patients with normal Patients with severe
or mildly impaired
cognitive
P-value
cognition (n=22)
impairment(n=8)

IF aetiology: SBS/
dysmotility/other, n

23 / 5 / 2

15/ 5 / 2

8/0/0

0.1434

Gestational age at
birth, weeks (IQR)

35 (28-38)

36 (27-38)

30 (28-38)

0.5548

Children born ≤ 28
weeks, n (%)

8 (27%)

6 (27%)

2 (25%)

>0.9999

Birth weight, grams
2238 (1014-3288)
(IQR)

2480 (1088-3378)

1225 (823-3076)

0.3387

Children with BW
≤1500 g, n (%)

13 (43%)

8 (36%)

5 (63%)

0.2420

Short bowel
percentage, %
(IQR)

30 (21-72)

43 (25-100)

20 (12-25)

0.0052

No. of general
anaesthesia, n
(IQR)

9 (8-14)

8 (7-11)

14 (12-16)

0.0100

No. of laparotomies,
4(2-5)
n (IQR)

3 (2-5)

6 (4-11)

0.0067

Duration of
hospitalisation after 4.8 (1.2-10)
birth (months)

3.8 (0.0-9.3)

9.5 (5.0-13)

0.0471

[Table 1. Patient characteristic and comparison of patients with normal or mildly impaired cognition to
those with severe cognitive impairment]
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Muscle mass after intestinal transplantation in children is greater than in those on home
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Objectives and Study: Sarcopenia or loss of lean muscle mass is associated with disease states and
malnutrition. The effects of both are noted in intestinal failure, intestinal transplant, and adult liver
transplantation outcomes. Psoas muscle cross sectional area (PCA) is a validated proxy marker of
muscle mass. We look to characterise it in home parenteral nutrition (HPN) and intestinal transplant
(IT) patients. Determinants of PCA were explored in IT patients.
Methods: This was a multi-centre, retrospective, case-notes based study. Existing axial imaging was
analysed, pre- and/or post-transplant. Control images were from a trauma series of healthy children.
The PCA was measured at L4 with the psoas muscle examined for ectopic fat content and perinephric
fat presence, a validated marker of visceral adipose tissue. Univariate and linear regression analysis
was used to identify factors associated with PCA.
Results: At total of 81 children were included in the study. 51 with intestinal failure or post-transplant
(males=26) and 30 controls (males=22). 106 scans were analysed with 24 HPN (males=12) and 43 IT
(males=23). See table 1.
In the HPN and IT groups after adjusting for sex, age and pubertal status, PCA was found to be
significantly lower than controls; HPN having 1.51cm 2 and IT patients having 1.13cm 2 smaller PCA
than controls (p< 0.05). In the total intestinal rehabilitation (HPN and IT) group, after adjusting for sex,
age and pubertal status, PCA was 1.66cm 2 larger in the IT group than those on HPN (p< 0.05). Length
of stay in intensive care was a negative predictor of PCA. There was a trend toward lower PCA in
patients that had died. IT had significantly more psoas fat than controls (p< 0.05) and demonstrated
presence of peri-nephric fat on more occasions than controls (p< 0.05).
Conclusions: IT is associated with greater muscle mass when compared to HPN. This suggests
improved nutritional status after transplantation. Adiposity was also found to be aberrant in IT patients.
PCA is a novel biomarker of nutritional status and may be developed further in intestinal rehabilitation.
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Controls
N
Age
Males (n)

HPN

p

IT

30

24

43

7.99±5.05

4.81±3.67

7.51±4.59

22

12

23

Short gut
syndrome (16),
Motility disorder
(5), Mucosal
disorder (2),
Other (1)

Short gut
syndrome (17),
Motility disorder
(16), Mucosal
disorder (8),
Other (2)

Diagnosis

Time between
scan and
transplant

404.5 days
[174.25 to
654.75]

p

593 days [93.75
0.42
to 1119.75]

-

Psoas Area
(cm2)

9.6 [7.56 to
19.78]

5.14 [3.77 to
6.16]

<0.05††

8.06 [5.95 to
10.98]

Height (cm)

126.17±30.5

97.4±4

<0.05**

114.51±24.4

0.115*

Weight (kg)

25.88 [18.25 to
49.25]

16.1 [8.4 to
21.72]

<0.05††

19.56 [16.06 to
30.93]

0.158†

18.1±3.1

16.8±1.8

17.65±2.06

0.524*

BMI

0.587*

<0.05††

[Table 1: Control vs HPN and control vs IT. P values calculated from independent t-tests or MannWhitney U tests (Gaussian and non-Gaussian data).]
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Treatment failure, safety, and immunogenicity of anti-TNF treatment in biologic-naïve children
and adolescents with Crohn's disease: a subgroup analysis of the PANTS cohort
Neil Chanchlani1, Nick A. Kennedy1, Simeng Lin1, Richard K. Russell2, James R. Goodhand1, Tariq
Ahmad1, PANTS Investigator Consortium
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Objectives and Study: The pharmacokinetic mechanisms underpinning anti-TNF treatment failure in
children with Crohn's disease (CD) are poorly elucidated. Personalised Anti-TNF Therapy in Crohn's
disease (PANTS) is a three year prospective, observational UK-wide study. We performed a subgroup
analysis on paediatric patients reporting treatment failure, safety, and immunogenicity data.
Methods: Study inclusion criteria: < 18 years at biologic initiation, active luminal CD, and no prior
therapy with infliximab (IFX) or adalimumab (ADL). Sites chose to report either HBI or sPCDAI.
Primary non-response (PNR) at week 14 included patients still on steroids, those who exited for
treatment failure, or in whom neither CRP nor HBI/sPCDAI had fallen from baseline. Remission at
weeks 14 and 54 was defined as HBI ≤3 points/sPCDAI < 15, CRP ≤3 mg/L, and no concomitant
steroids. Dose optimisation was not performed. Age, CRP, calprotectin, and albumin were analysed as
continuous variables. Drug and anti-drug antibody levels were measured using the IDKmonitor drug
tolerant ELISA assays. Immunogenicity was defined as anti-drug antibody titre ≥10 AU/ml and
undetectable drug level (< 0.8 mg/L).
Results: Of 219 (133 male, median age [15 years, IQR 13 - 16] patients recruited from 48 sites, 202
(92%) were treated with IFX and 17 (8%) with ADL. Median duration of disease was 1 year (IQR 0.4 2); treatment at initiation: steroids in 67 (31%), thiopurines in 170 (78%), and methotrexate in 19 (9%)
patients.
PNR occurred in 34/189 (18%, 95% CI 13 - 24) and non-remission in 90/178 (51%, 95% CI 43 - 58)
patients at week 54. Non-remission rates at week 54 were lower in those receiving immunomodulator
vs those that did not (72/155 (47%), vs 18/23 (78%), p=0.006). In IFX-treated patients, PNR was
associated with low week 14 drug level (2.3 mg/L in PNR vs 3.8 mg/L in non-PNR, p=0.03). There was
an exposure-response correlation between drug level and outcome up to 6 mg/L. The major
determinant of non-remission at week 54 was clinical status at week 14.
Factors associated with suboptimal week 14 drug level: younger age (p< 0.001), immunomodulator
use (no immunomodulator 1.20 mg/L (IQR 0.7 - 1.7) vs with immunomodulator 3.75 mg/L (IQR 1.8 6.3), p< 0.001), development of anti-drug antibody (p=0.02), and higher baseline markers of disease
activity (raised CRP, raised calprotectin, or decreased albumin, p < 0.001).
Serious adverse events (AE) occurred in 37 (17%) of IFX- and ADL-treated patients: 9 (4%) patients
had serious infections and 11 (5%) had to stop drug.
For IFX-treated patients, immunogenicity rates were 53% (95% CI 44 - 60) and 61% (95% CI 51 - 69)
at one and two years respectively. Low week 14 drug level was the main determinant of
immunogenicity (p< 0.007), whilst anti-drug antibody formation was the principle factor accounting for
low drug level (p< 0.001). Combination immunomodulator use was protective against immunogenicity
(HR 0.34 (95% CI 0.21 - 0.57), p< 0.001).
Conclusions: There are demographic, disease-, and treatment-related factors associated with nonremission in paediatric patients starting infliximab. Immunogenicity rates are high at one and two
years, largely as a result of sub-optimal drug level. Active management strategies should improve
clinical outcomes.
Disclosure of Interest: NAK: personal fees from Falk, Takeda, Pharmacosmos, support from
Janssen, AbbVie and Celltrion. RKR: honoraria from Abbvie, Ferring, Therakos and Celltrion, grants
from Nestec. JRG: honoraria from Falk, Abbvie and Shield therapeutics. TA: grants from AbbVie and
MSD, grants and other from NAPP, grants from Celltrion, grants from Pfizer, personal fees and nonfinancial support from Immunodiagnostik, grants from Celgene, during conduct of the study.
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Tolerability, safety, and efficacy of varicella-zoster-virus vaccination in immunosuppressed
children with inflammatory bowel disease or autoimmunhepatitis
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Objectives and Study: Children with inflammatory bowel disease (IBD) or autoimmunhepatits (AIH)
receiving immunosuppressive therapy are at risk for severe infections including preventable diseases.
The goal of this prospective multi-centre observational study (DRKS00016357, NIS 436) was to
vaccinate children at risk for severe chickenpox infections with varicella zoster virus (VZV) vaccine
without interrupting their current immunosuppressive (IS) therapy, including biological agents.
Therefore, an immunological-based checklist was used to ensure adequate humoral and cellular
immune response and safety prior to immunization.
Methods: 366 patients with IBD or AIH in seven German paediatric gastroenterology centres were
screened for VZV IgG titre. 43 seronegative patients were identified (VZV Ig ELISA Index below 1).
Finally, 13 patients in 3 centres received VZV vaccinations after informed consent and assessment of
the immunological-based checklist. The pre-vaccination checklist defined thresholds for leukocytes
and lymphocyte cell counts, serum IgG and IgM levels, and tetanus toxoid antibody. According to their
actual IS treatment the patients were categorized into low intensity IS (LIIS) and high intensity IS
(HIIS). Additional immunological investigations were performed in patients receiving HIIS treatment. All
vaccinees were under stable clinical and laboratory conditions. In the follow-up efficacy, tolerability
and safety of the VZV vaccination was assessed. Efficacy was defined by a VZV-IgG index >1 and
VZV-specific cellular immune responses >50 spot forming units/10^6 cells.
Results: Six patients received an HIIS therapy e.g. anti-TNF-α antibody, another five LIIS treatment
such as azathioprine below 3mg/kg body weight, and in two patients the systemic IS treatment could
be interrupted at time of VZV vaccination.
Five patients suffered from Crohn's disease, four from ulcerative colitis, two from indeterminate colitis
and two from AIH. All vaccinations were tolerated well and only minor adverse effects such as fever
and abdominal pain were reported, but no VZV specific exanthema. In the course one patient with
Crohn's disease suffered from a flare after VZV and needed an adjustment with a higher
immunosuppressive medication.
All patients showed a positive vaccination response in term of positive VZV-IgG-titre after the second
“booster” vaccination. One Patient received only one vaccination and displayed insufficient VZV IgG
titre, as others also did after first vaccination independent of the category of Immunosuppression.
Conclusions: We demonstrate here that VZV vaccination is well tolerated and safe in children
receiving long-term immunosuppressive therapy due to IBD or AIH and fulfilling the items of an
immunological based pre-vaccination checklist. In addition, the VZV vaccine is immunogenic after a
second “booster” vaccination independent of the type of IS therapy in these patients. Thus, we
suggest a new approach for live virus vaccinations based on the immunologic function rather than the
type of immunosuppressive medication in patients with IBD or AIH.
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Nephrotoxicity of aminosalicylates in children and adolescents with inflammatory bowel
disease (IBD)-data excerpt of CEDATA GPGE®
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Objectives and Study: Cases of nephrotoxicity related to aminosalicytes have been reported e.g.
interstitial nephritis. The risk for reversible creatinine elevation is described with 1:100, clinical
significant disturbance of renal function with less than 1:500 in gastroenterological literature. Aim of
this study is to describe frequency and class of renal damage in pediatric IBD patients treated with
aminosalicylates in Germany/Austria and Switzerland as well as their further clinical course.
Methods: From the CEDATA-GPGE-registry 4119 patients data have been analyzed (2004-05/2015).
Patients treated with aminosalicylates having creatinine in normal range (cohort 1, n=2355) have been
compared with patients treated with aminosalicylate treatment and significant (15% above upper level)
and persistant (second elevated value in day 138-228 after the first reported data) elevation of
creatinine (cohort 2, n=77).
All patients reported with renal disease were asked for details (n=26) via questionnaire sent out to the
participating centers. Statistical analysis was done with Chi-Quadrat Test, Shapiro-Wilks, Kolmogorov
Smirnov Test und Wilcoxon Test for unrelated samples.
Results: In cohort 1 (n=2355) we found 61,6% Crohn´s disease (CD), 33,6% ulcerative colitis (UC)
and 4,8 % unclassified IBD (IBD-U). In cohort 2 49,4 % CD, 42,9 % ulcerative colitis and 7,8 % IBD-U.
No significant difference in gender, but higher male partition of 57,14% in cohort 2.
Cohort 2 showed significant lower glomerular filtration-rate (Schwartz-Formel) (97,3 ml/min/1,73m 2 vs.
160,6 ml/min/1,73m2; p< 0,0001) and significant higher creatinine levels (0,8 mg/dl vs. 0,6 mg/dl; p<
0,0001) compared to cohort 1. Age at diagnosis was significantly younger in cohort 2 (8,6 y. vs.13,8 y.
;p< 0,0001) but aminosalicylate-treatment duration was significantly longer in cohort 2 (3,5 J. vs. 1,9
J.;p< 0,0001). There was no significant difference between the two cohorts respective the mesalazine
or the sulfasalazine dosage. 26 patients were claimed „nephropathic“, 9 (4,6%) of them had been
treated with aminosalicylate One patient suffered from nephrolithiasis, another diagnosed as
Schwartz-Bartter-Syndrom before.
Out of the nephropathic patients being treated with aminosalicylate one person suffered from acute
renal failure. He recovered one month after diagnosis and stop of aminosalicylate. In all of these
patients aminosalicylate was stopped. Normalization of renal function and recoverage was achieved
after 1-12 months. Only one of these patients did not fully recover and was registered as chronically ill.
Conclusions: A male predominance has been described, in our data only a tendency towards males
was shown. Our patients with creatinine elevation were younger and had used aminosalicylate for
longer time than the normal cohort, the dosis not being different. An idiosyncratic toxic reaction has
been postulated. Awareness in the paediatric IBD patients often treated with aminosalicylate seems to
be crucial. Frandsen et al suggested controls using serum-creatinine before starting, monthly in the
first 3 months and every 3 months in the next 9 months, later on every 6 months in the paediatric
patients. Early recognition can prevent the progress potentially leading to renal failure. Restitutio ad
integrum can thereby be made possible.
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Neurological adverse events induced by tumour necrosis factor alpha inhibitors in paediatric
inflammatory bowel diseases: an analysis based on the French National Pharmacovigilance
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Objectives and Study: Neurologic adverse events (NAEs) induced by biotherapies have been
reported in the literature, mainly in adults patients with inflammatory bowel diseases (IBD), rheumatic
diseases or psoriasis, since they started to be used in 1998. Only few data are available on children
with IBD. We aimed to collect and to describe neurological complications induced by anti-TNFa agents
in children with IBD, using the French National Pharmacovigilance Database.
Methods: We retrospectively collected and analysed all reports of NAEs in children and adolescents
with IBD treated with anti-TNFabiologics recorded between 1st January 2000 and 31 January 2018 in
the French Pharmacovigilance Database. Reports were selected using the medical dictionary for
regulatory activities (MedDRA) on SOC “nervous system disorders”, crossed with ''infliximab” (IFX) or
“adalimumab” (ADA) exposure (only reports where drugs were ''suspected'' were kept), “age between
0 to 18 years old”, and “Crohn Disease” (CD) or “Ulcerative colitis” (UC) or “IBD”.
Results: During the study period, a total of 231 AE in children with IBD exposed to antiTNF biologics
were reported to the French National Pharmacovigilance database. 17 NAEs (7.36%) were collected:
8 severe NAEs (one demyelinating neuropathy, one optic nevritis, one acute transverse myelitis, one
polyradiculonevritis, one sensorineural hearing loss, one seizure, one stroke, and one glioma), 7
moderate NAEs (headaches), and 2 neuropsychic events (depression). The demographic data
indicate nine girls and eight boys, with a mean age of 14.7 years (range 6 -18 years). Eleven patients
had CD, five UC and one indeterminate colitis. Treatments used were IFX (11/17) and ADA in 6
patients. The median delay between anti-TNFastart and NAE occurrence was 6 months (range: 13
days to 26 months). In 59% of cases anti-TNFawas discontinued. 53% of patients had a complete
resolution, and 47% had a partial resolution. According to the French causality assessment, the
French imputability score established by the French National Pharmacovigilance database was
between I1 and I4, included fourteen I1 score (=doubtful imputability), two I3 score (=probable
imputability) and one I4 score (= very likely imputability), and all where suspect with the OMS score.
We estimate the incidence between 0.1 (when including only severe NAEs) to 0.2 cases for 1000
patients-year (when including the 17 NAEs) in France.
Conclusion: NAEs induced by anti-TNFa biologics in children with IBD are rare. However, clinical
symptoms have to be known by paediatric gastroenterologists, and neurologist advices are helpful to
precise diagnosis and discuss treatment. Most authors recommend discontinuation of antiTNFatherapy in severe NAEs and switch to alternative treatments.
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Final growth in paediatric Crohn´s Disease is impaired also in the era of biologics: a population
based analysis from the epiIIRN administrative cohort
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Objectives and Study: The diagnosis of Crohn´s Disease (CD) during childhood is associated with a
high rate of growth impairment. The contemporary rate of impaired final height is, however, less known
in the era of biologics. We aimed to explore the final height of children diagnosed with IBD before the
age of 12 years and during the biologics era.
Methods: New pediatric CD cases were identified within the epiIIRN database, a validated registry of
all IBD patients in the Israeli national health maintenance organizations (HMOs), covering 98% of the
Israeli population. Height and height velocity measurements were retrieved from the electronic charts
and transformed into age and sex-matched z-scores according to the WHO reference standards.
Results: 1365 children were diagnosed with IBD under the age of 12 years during 2005-2017; 902
had CD of whom 346 reached the age of 18 years by time of analysis (55.5% males, mean age at
diagnosis 9.7±1.8).
The height difference between CD children and the reference standards steadily decreased over the
years (Figure): from D5.7cm (z score=-0.83 95%CI [-0.92, -0.74]) at age 12 to D3cm (z=-0.45 [-0.54, 0.36]) at age 18 years in females, and from D 2.4cm (z=-0.33 [-0.4, -0.27]) to D3.92cm (z=-0.52 [-0.6, 0.45]) in males. Similarly, the rate of females with height < 1 and < 2 SD of the general population
mean decreased from 40.3% and 13% at age 12 years to 25.1% and 6.9% at 18 years, respectively.
The corresponding rates of < 1 and < 2 SD in males were 27.3% and 4.9% at age 12 years and
27.30% and 6.82% at age 18. Eventually, both males and females with CD were significantly shorter
at the age of 18 years than the general population (173.2±7.6cm vs 176.1±7.5 and 160±11.5 vs
163±6.6, respectively; P< 0.0001).
The final height of 463 children with UC at the age of 18 years was similar to the general population (zscore of females -0.0048 95%CI [-0.2, 0.19] and of males -0.1347 [-0.39, 0.122]).
Conclusion: This population based analysis shows that 25.1% of females and 27.3% of males
diagnosed with CD in the biologics era do not attain normal final adult height while 6.9% of females
and 6.8% of males have a substantially reduced height.
Supported by a grant from the Leona M. and Harry B. Helmsley Charitable Trust.
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[Hieght velocity in CD and UC patients from age 12 to 18]
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An ongoing safety registry to identify rare and severe complications in paediatric-onset IBD
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Objectives and Study: Paediatric-onset IBD (PIBD) patients often present with more serious disease
than adults and are exposed to intensive treatment, which may cause rare but very severe
complications. Due to the rarity of these events available data is limited, resulting in prevention and
treatment recommendations based on very low evidence or even absence of any recommendations.
Therefore an international study is essential to obtain data on incidence and to characterize these
complications. With the setup of a safety registry for rare and severe complications in PIBD we aim to
improve knowledge on incidence and risk factors of rare and severe complications.
Methods: Paediatric gastroenterologists in 26 different countries reply to a monthly email to indicate
whether they have seen one of 10 complications in an IBD patient < 19 years. This list of
predetermined complications was established with input from the PIBD-SETQuality consortium and
the paediatric IBD Porto group of ESPGHAN. The survey also enables the physicians to report any
'other' complication that is rare and severe in their opinion. Information regarding patient- and disease
characteristics, previous therapies and the specific complication is collected for each registered
complication. Additionally, participating physicians annually report the number of new and current
PIBD patients under their care. The calculation of the incidence per country and region uses validated
population statistics from Eurostat and the Poisson distribution for rare events.
Results: In this ongoing registry 126 paediatric gastroenterologists are currently participating. From
Oct 2016 - Nov 2018 2054 responses were received (response rate 80%). Based on the first year's
annual reports the estimated current covered population is 6500 PIBD patients. A total of 93
categorized complications were reported.

[Figure 1: number of reported complications per category]
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Patient- and disease characterization in 48 patients showed that complications occurred at a median
age of 12.9 years (IQR 9.3-14.1) after a disease duration of 1.8 years (IQR 0.5-3.2). In 59% the
complication occurred in patients with Crohn's disease, 39% with ulcerative colitis and 2% with IBDunclassified. Among the 7 reported cases of a venous thromboembolism were 2 cases of a venous
sinus thrombosis. All were having an exacerbation of IBD and in only two patients another risk factor
was present. The two reported cases of hemophagocytic lymphohistiocytosis (HLH) were both using
azathioprine and mesalazine, had a primary EBV infection and fully recovered. Other reported
complications vary from acute psychosis to an air embolism during colonoscopy. Collection of
denominator data for the second year of the reporting period is still ongoing and will allow estimates of
incidence of these events.
Conclusion: Since the start of this registry 93 rare and severe complications in PIBD patients were
identified. Current data do not show a higher proportion of complications in a certain disease type.
Besides the identification of a variety of severe adverse events, this enables understanding possible
causes, management and outcomes of rare but severe events in PIBD. Moreover, this may enable
prevention of these events. Combined with the denominator data that are being collected this will
provide data on the incidence of these severe outcomes.

Disclosure of Interest: This project has received funding from the European Union’s Horizon 2020
research and innovation program under grant agreement No 668023.
Contact e-mail address: m.aardoom@erasmusmc.nl

Volume 68, Supplement 1, May 2019

78

GASTROENTEROLOGY - Gastroenterology other
G-O-058
Pediatric PPI use and fracture risk
Thomas Attard1, Nathan Fleishman1, Troy Richardson2
1Children's
2Children's

Mercy Hospital, Pediatric Gastroenterology, Kansas City, United States
Hospital Association, Biostatistics, Lenexa, United States

Objectives and Study: Proton pump inhibitors (PPI) are one of the most widely prescribed classes of
medications for pediatric and adult patients. In the last decade there are increasing reports of safety
concerns regarding PPI use including the risk of fractures. Among the pediatric population, fractures
represent a commonly encountered pathology and are associated with significant morbidity and
economic burden. Few studies have evaluated PPI use and fracture risk among pediatric patients. We
performed a retrospective propensity-matched analysis to compare the rate of fracture among
pediatric patients prescribed PPI with those patients who did not receive PPI.
Methods: Initial encounters for patients 6 months to 15.5 years were identified between 06/01/2011 to
12/31/2015 in the Pediatric Hospital Information System (PHIS) database, a database with encounters
from 49 children's hospitals in the United States. Encounters for patients outside the stated age range,
encounters related to chronic illnesses, and encounters for patients with conditions or medications
predisposing to fracture were excluded. Encounters were classified as PPI encounters if a charge for
PPI was documented in the billing record. PPI encounters were propensity matched to non-PPI
encounters on the basis of hospital, age, race, sex, payer, encounter type, median household income
quartile, intensity of resource utilization and 3M's All Patient Refined Diagnostic Related Group.
Following initial encounter, patients were evaluated over a 2-year period for hospitalizations resulting
from fracture. Categorical variables for PPI encounters and non-PPI encounters were compared using
a Chi-square test. Continuous variables were compared using Wilcoxon rank-sum test.
Results: Data from 32,001 healthcare encounters with documentation of PPI use were propensity
matched to the same number of encounters with no documentation of PPI use. PPI encounters had
median age of 4 years with a distribution of 0 to 3 years (48.8%), 4 to 8 years (15.2%), 9 to 13 years
(23.9%), and greater than 14 years of age (12.1%). 48.5 % of the PPI cohort was female. We found a
statistically significant higher rate of fractures among the PPI exposed group (1.4% vs 1.2%, p =
0.019). Adjusting for remaining differences in sex, race, encounter type, payer, and resource intensity
after matching, the difference remained statistically significant (p = 0.017) with an adjusted odds ratio
(95% confidence interval) of 1.2 (1.0,1.4). Among all patients with fractures, upper extremity was the
most common location, however the PPI cohort was more likely to suffer from lower extremity, rib, and
spinal fracture compared to the control group (p = 0.01). We found no relationship between fracture
risk and individual proton pump inhibitors (p = 0.205).
Conclusion: This study suggests an increased risk of fracture among otherwise healthy pediatric
patients taking PPI. Among patients hospitalized with a fracture, those documented as being
prescribed PPI had a higher rate of lower extremity, rib, and spine fractures compared to controls and
appeared to be a class effect not related to individual PPI agent. Future studies capturing data on
duration of use, dosage, and mechanism are needed to further evaluate this relationship.
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Objectives and Study: The aim of the study was to assess the impact of genetic factors on the
occurrence of FC disease in children.
Methods: The research covered 190 children (103 girls and 87 boys) aged 4-17 with the diagnosis of
FC in accordance with the Roman Criteria III hospitalized in Gastroenterology, Allergology and
Pediatrics Department, between 2011 and 2015. The obtained results were referred to the control
group of 140 not constipated children (71 girls and 69 boys) aged 5-17.Bioethics Committee of the
Polish Mothers Memorial Hospital - Research Institute gave an agreement for this study (No. 66/2018).
The occurrence of FC in family members was obtained based on a self-authorship questionnaire. In
the stomach and rectum endoscopic biopsies taken, during diagnostic procedure of abdominal pain or
the incidence of rectal bleeding, the expression of ghrelin (GHSR), obestatin (GPR39) and
preproghrelin (GHRLOS) genes' receptors were assessed. The obtained results were subjected to
statistical analysis of alleles A, G, T, C and genomes in the DNA sequence. The obtained results were
subjected to statistical analysis of alleles A, G, T, C and genomes in the DNA sequence.
Results: In the constipated group 78% revealed FC in their family history, but no such cases were
reported in the controls. Based on the analysis of alleles and genomes of the polymorphic gen
GHRLOS: rs696217;MAF (minor allele frequency):0.08 (T), rs4684677;MAF: 0.06 (A), rs35683;MAF:
0.27 (A), rs27647;MAF: 0.20 (C), rs26802;MAF: 0.29 (G), GHSR: rs572169;MAF: 0.28 (T),
rs2232165;MAF: 0.03 (A), rs2232169;MAF: 0.03 (C). Analysis of risk allele in children with FC in
relation to the control group showed statistically significant differences in the alleles on the
polymorphic genes rs2232169 presence of the C allele; odds ratio 2.792, CI 95% 2.93, CI 95% 6.99, p
< 0.001, rs26802 G allele; odds ratio 4.24, CI 95% 2.933, CI 95% 6.02 p < 0.00001 and gens
rs4684677 T allele; odds ratio 7.46, CI 95% 1.3, CI 95% 187.9 p < 0.01.Regarding the gender of the
examined children, alleles risk in the group of girls with constipation as compared to the control group
were shown: on the polymorphic gene rs4684677 T allele; odds ratio 7.4, CI 95% 1.3, confidence
interval (CI) 95% 87.9, p < 0.01 and gens rs26802 G allele; odds ratio 4.7, CI 95% 2.8, CI 95% 8.22, p
< 0.00001.
In the group of boys the risk of constipation compared to the control group was demonstrated on the
polymorphic genes rs2232169 C odds ratio allele, CI 95% 1.0 CI 95% 12.5, p < 0.04 and on the gene
rs26802 allele G; odds ratio 3.6, CI 95% 2.2, CI 95% 6.2, p < 0.00007. In the group of patients and in
the control group in relation to the polymorphic ghrelin and preproghrelin genes, it was shown that the
alleles C, G and T are alleles risk of FC. The genomes of FC risk are presented in the table.
Conclusions: High rate of the family history of constipation in the examined group but not in the
controls indicates that there is genetic tendency to constipation. The favorable configuration of alleles
may be a genetically determined predisposition to the onset of a constipation disease in children.
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Vedolizumab is effective in real life paediatric inflammatory bowel disease: report from the
prospective, multi-centre VEDOKIDS cohort study
Zivia Shavit-Brunschwig1, Oren Ledder1, Gili Focht1, Darja Urlep2, Raffi Lev-Tzion1, Dana Marcus1,
Efrat Broide3, Amit Assa4, Seamus Hussey5, Anat Yerushalmy-Feler6, Arie Levine7, James Markowitz8,
Christoph Norden9, Richard Russell10, Dan Turner1
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Objectives and Study: Vedolizumab (VDZ) has proven to be effective in adults, both in Crohn's
Disease (CD) and Ulcerative Colitis (UC). Limited data are available in children and none are
prospective. We evaluated the short and mid-term effectiveness and safety of the drug in an interim
analysis of the prospective, multicenter VEDOKIDS cohort study of children with IBD who commenced
VDZ.
Methods: Although children were managed according to the discretion of the local physician, the
study protocol recommended standardized management including VDZ dose of 177mg/BSA up to
300mg. Explicit demographic, clinical and safety data were recorded via a REDcap electronic eCRF at
weeks 0, 14 and 30. Clinical remission was defined as steroid and EEN-free remission (i.e. wPCDAI<
12.5 or PUCAI< 10) without the need for new medications or surgical interventions. Complete
remission was defined as clinical remission with CRP< 0.5mg/dL and ESR< 20mm/hr.
Results: Forty three children were enrolled, 23 (53%) with CD, and 20 (47%) with UC/IBDU (14 (33%)
males, 35 (81%) failed previous anti-TNF, median disease duration 2.3 years (IQR 1.2-5.0)). Four
children (9%) discontinued the drug due to primary or secondary non-response and their data were
imputed for ITT analysis using the blended non-response imputation and LOCF approach for
continuous data.
Clinical remission rates at weeks 14 and 30 were 35% and 30% for CD, and 45% and 45% for UC,
respectively. The sustained clinical remission rates (at both weeks 14 and 30) were 22% in CD and
40% in UC (p=0.19). Complete remission at week 30 was noted in 3 children (13%) in the CD group
and 4 (20%) in the UC/IBD-U group (p=0.42).
In the CD group 19 children (83%) had elevated CRP and/or ESR at week 0, of whom 11% and 5%
normalized both markers at weeks 14 and 30, respectively. In the UC/IBD-U group, 10 (50%) had
elevated CRP and/or ESR at baseline, of whom, 40% and 30% normalized the markers at week 14
and 30 respectively. In the CD group, the mean height z-score improved slightly from -1.17 at baseline
to -0.95 at week 30, but this was not significant (p =0.297).
Eighteen adverse events (AE) were recorded in 14 children. The 5 AEs graded as possibly related to
VDZ were mild-moderate and included back pain, parotitis, myalgia and upper respiratory infection
and leukocytoclastic vasculitis; only the latter led to discontinuation of VDZ. There were 5 serious AEs,
none likely related to VDZ.
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Conclusions: In this prospective cohort study, VDZ was safe and effective in a refractory cohort of
paediatric IBD. VDZ was numerically more effective in UC/IBD-U than in CD in children, both at week
14 and week 30, across all outcomes.
Disclosure of Interest: This study is supported by grants from ECCO and ESPGHAN.
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Proactive adalimumab trough measurements increase corticosteroid-free clinical remission in
pediatric patients with Crohn's disease: the pediatric Crohn´s disease adalimumab level-based
optimization treatment (PAILOT) randomized controlled trial
Amit Assa1, Manar Matar1, Dan Turner2, Efrat Broide3, Batia Weiss4, Oren Ledder2, Anat Guz Mark1,
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Objectives and Study: The clinical benefit of proactive therapeutic drug measurement of anti-TNF
agents for maintaining a pre-defined trough level compared with reactive measurement performed
during exacerbations of Crohn´s disease is debated. We performed the first pediatric randomized
controlled trial to determine whether proactive therapeutic drug monitoring to maintain serum levels of
adalimumab above 5 µg/mL is associated with higher rates of clinical remission than the reactive
approach which is based on drug measurement when clinically indicated.
Methods: This was a multi-center non-blinded randomized controlled trial, in which biologic-naïve
children (6-18 years) with luminal Crohn´s disease who responded to adalimumab induction (week 4),
were randomly assigned into proactive and reactive groups. In the proactive group trough
concentrations were measured at week 4, 8 and every 8 weeks thereafter until week 72, and dose
(when lower than 40 mg) or intervals were adjusted in-order to maintain levels higher than 5 µg/mL. In
the reactive group, trough concentrations were obtained similarly but physicians were informed of the
trough levels only when clinically indicated (based on symptoms or elevated CRP or fecal calprotectin)
and dose/intervals adjusted based upon the levels. The primary endpoint was sustained corticosteroidfree clinical remission from week 8 to week 72 (defined as Pediatric Crohn´s Disease Activity Index
PCDAI< 10) using non-responder imputation.
Results: 80 patients (54 males, mean age 14.1±2.6 years, 43% with combination therapy with
immunomodulators) were randomized, 39 in the proactive and 41 in the reactive groups. Baseline
variables were similar between groups. The primary endpoint was met by 34 children (87%) in the
proactive group and 21 (49%) in the reactive group (p< 0.001, Figure). At week 72, steroid free clinical
remission on adalimumab was noted in 32 (82%) in the proactive group and 19 (46%) in the reactive
group (p< 0.001). Clinical indices, CRP and fecal calprotectin correlated with adalimumab trough
concentrations. Fecal calprotectin reduction rate was significantly higher in the proactive group. There
were more patients undergoing dose/interval adjustments in the proactive group (32, 82% vs 18, 44%,
p< 0.001).
Conclusions: Repeated proactive trough measurements together with tight control based on clinical
indices, CRP and fecal calprotectin was superior to tight control alone combined with reactive trough
measurements resulting in higher corticosteroid-free sustained remission rates. ClinicalTrials.gov
Identifier: NCT02256462.
The study was supported by an educational grant by Abbvie Pharmaceuticals.
Disclosure of Interest: The study was supported by an educational grant from Abbvie
Pharmaceuticals Prof. Assa- Received lectures fee and is a consultant for Abbvie Prof. TurnerReceived lectures fee and is a consultant for Abbvie Prof. Shaoul- Received lectures fee from Abbvie
Contact e-mail address: dr.amit.assa@gmail.com
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Lin-28/Occludin axis: an aberrant signal leading to impaired intestinal barrier function under
total parenteral nutrition
Junkai Yan1, Wei Cai1
1University

School of Medicine, Xin Hua Hospital, Department of Pediatric Surgery, Shanghai, China

Objectives and Study: The mechanisms accounting for impaired intestinal barrier function under total
parenteral nutrition (TPN) are poorly understood. Normally, the expression of intestinal Lin-28 exhibits
a rapid decline with the development of intestinal epithelium after embryonic day; however, our
preliminary study revealed dramatically up-regulation of Lin-28 in a rat model of TPN. Our hypothesis
is that TPN induces Lin-28 expression and regulates its downstream target genes which are
responsible for the assembly of tight junction, thereby leading to impaired epithelial barrier function.
Methods: Five-week-old SD male rats were given TPN or enteral chow for 7 days. The expression of
Lin-28 and tight junction proteins including Occludin was examined by western blot and
immunofluorescence. Epithelial barrier function was evaluated by examining the permeability of FITCdextran. Caco-2 cells were used to address the role of Lin-28 in regulating epithelial barrier function in
vitro. Changes in the expression of Occludin were determined by using Q-PCR, western-blot and
immunofluorescence. Mechanically, changes of Occludin in the translational efficiency and assembly
of translational complexes responding to Lin-28 over-expression were examined by using polysomal
profiling and pMS-2 tracking system, respectively.
Results: Intestinal epithelial barrier function was obviously impaired by 7-day TPN administration,
characterized by increased permeability of FITC-dextran (sham vs TPN/2.0±0.3 vs 4.6±0.4 ug/ml, p<
0.05). Notably, the expression of intestinal Lin-28 was dramatically increased by approximately 3-fold
in TPN group, accompanied by about 50% down-regulation of Occludin. Consistently, ectopic overexpression of Lin-28 in vitro significantly induced impaired epithelial barrier function in Caco-2 cells,
characterized by increased permeability of FITC-dextran (about 2.5-fold) and decreased expression of
Occludin (about 55%). Interestingly, changes in Occludin expression occurred only on protein levels,
and no significant changes were observed on mRNA levels. Moreover, polysomal profiling revealed
that Lin-28 induces a significant shift of Occludin transcripts from actively high-translating polysomes
to low-translating ribosomes, suggestive of suppressed translational efficiency of Occludin transcripts
responding to Lin-28 over-expression. Furthermore, p-MS2 tracking system revealed that this
translational suppression implicates Lin-28/Occludin-3' untranslated region (3' UTR) complex and its
association with Decapping MRNA 1A (DCP1a).
Conclusions: TPN induces Lin-28 expression, leading to impaired intestinal epithelial barrier function
through translational suppression on Occludin.
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Value of anti-tTG IgA in screening of coeliac disease in asymptomatic children with high-risk
Ozlem Kalaycik Sengul1, Engin Tutar1, Bilge Sahin Akkelle1, Burcu Volkan1, Cigdem Ataizi Celikel2,
Deniz Ertem1
1Marmara

University, School of Medicine, Division of Paediatric Gastroenterology, Hepatology and
Nutrition, Istanbul, Turkey
2Marmara University, School of Medicine, Department of Pathology, Istanbul, Turkey
Objectives and Study: The last ESPGHAN guideline for the diagnosis of coeliac disease (CD) states
that histological assessment may be omitted in symptomatic patients who have high IgA anti-tissue
transglutaminase (anti-tTG) levels (10 times above ULN), verified by EMA positivity, and are HLADQ2
and/or HLA-DQ8 heterodimer positive. The aim of this study was to assess the accuracy of serological
tests in diagnosis of CD in asymptomatic individuals, belonging to high-risk groups for CD.
Methods: From January 2013 to October 2018, endoscopy database was reviewed for the
asymptomatic patients who have a CD related risk factor and positive serum tTG IgA. Data including
anti-tTG titer and EMA, risk group, and histological findings were recorded. Patients having selective
IgA deficiency were excluded. Endoscopic biopsies evaluated according to the modified MarshOberhuber criteria were retrieved. The relationship between histological findings and concomitant antitTG titers and EMA status was analysed.
Results: A total of 69 asymptomatic children who had a positive tTG serology and belonged to a
coeliac associated risk group were included in the study. The age of the patients ranged from 27
months to 17 years (median 10.5 years) and 56.5% of them were girls. The underlying risk factors
were: being first-degree relatives of CD (47.8%), type-1 diabetes mellitus (40.6%), Down syndrome
(7.2%), Turner syndrome (2.9%) and autoimmune thyroiditis (1.4%). Thirty-four out of 69 (49.3%)
asymptomatic children had anti-tTG levels >10 X ULN (N < 20 IU/mL). Forty-eight (69.6%) of the
patients were also positive for EMA antibody; the statistical data are shown in table 1. Fifty patients
(72.4%) had definite histological evidence (Marsh 3) for CD, whereas 7 (10.1%) and 12 (17.4%)
children had duodenal histopathology compatible with Marsh 1 and Marsh 0, respectively. Villous
atrophy was present in 30 (88.2%) of 34 children with anti-tTG >10 X ULN. Thirty-nine out of 48
(81.2%) children who had positive serology for both tests (tTG and EMA) got the coeliac diagnosis
after the endoscopy. There were 33 children who had both high titer of tTG and EMA, and 29 (87.8%)
of them had villous atrophy.
Conclusion: There are scarce studies arguing a “biopsy-sparing” protocol for both symptomatic and
asymptomatic patients with high serum anti-tTG titer. As distinct from the previous studies, we
concluded that high serum anti-tTG titer in asymptomatic children carrying a risk factor for developing
coeliac disease does not eliminate the need for intestinal biopsy. Furthermore, concomitant EMA
positivity did not add any positive effect in this group.
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HISTOPATHOLOGY
Positive (n=50)

Negative (n=19)

Anti-tTG Ig A

≥ 10 X ULN

30

4

Anti-tTG Ig A

< 10 X ULN

20

15

Anti-tTG IgA (any
titer)

EMA (+)

39

9

Anti-tTG IgA (any
titer)

EMA (-)

11

10

Anti-tTG IgA ≥ 10 X
ULN

EMA (+)

29

4

Anti-tTG IgA ≥ 10 X
ULN

EMA (-)

1

0

Sensitivity 60%
Specificity 79% PPV
88.2% NPV 42.8%
Sensitivity 78%
Specificity 53% PPV
81.3% NPV 47.6%

Sensitivity 96.7%
PPV 87.9%

[TABLE 1. Statistical evaluation]
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How long children with a first-degree coeliac relative should be followed by antibody
screening?
Ilma R Korponay-Szabó1,2, Judit Gyimesi1, Tamás Kerekes1, Luisa Mearin3, Sibylle Koletzko4, Jernej
Dolinsek5, Focus in CD, PreventCD
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Objectives and Study: Family members of patients with coeliac disease (CeD) have 10-40% risk of
CeD during lifetime, depending on genetic risk and environmental factors, but most affected subjects
develop the disease between the age of 2-6 years according to prospective cohort studies. It is,
however, unknown which proportion of family members develop CeD only after the age of 6. In this
study we investigated whether 9 and 12 years old children have new seroconversion and whether
gluten consumption habits influence the prevalence at this later age.
Methods: First-degree family members (FDR) presenting for screening were prospectively enrolled
and followed by measuring serum transglutaminase 2-specific (TGA) and endomysial (EMA)
antibodies at age 3 and 6. The investigated cohorts also included children (n=134) who participated
from our country at the international PREVENTCD study (www.preventcd.com) with randomised early
gluten introduction at age 4 or 6 months, a wild cohort (n=302) born in the same years as
PREVENTCD children starting with gluten at age preferred by the parents and other FDR persons with
multiple screening occasions. Children currently at age 9 and 12 were called for new blood drawings.
FDRs presenting first time with already detected TGA+ or EMA+ results elsewhere were excluded.
CeD diagnosis was confirmed by jejunal biopsy showing Marsh III lesions. Results were compared
with prevalence data of cross-sectional FDR screening performed first time at the specified age timepoints and with population screening results in the background population at age 6 and 12. HLA-DQ
testing was performed if a genetic sample was available.
Results: Altogether 1007 FDR children at risk had an evaluation by TGA testing at age 9 (n=506) or
12 (n=501), or both. The median age of the prospectively followed cohorts is currently 10.4 years and
most affected children developed seropositivity before or around the age of 3 years, independently of
the time of gluten introduction. No cases occurred in children who were negatuve for both HLA-DQ2
and DQ8 alleles. From the children who were still negative at age 3, 10.2% (19/185) developed CeD
by age 6, and from those still negative at age 6, 12.0% (3/25) developed CeD by age 9. However, no
new cases occurred between 9 and 12 years of age in the 49 children who had been found still
negative at age 9. Higher proportions of positives were found at 9 years of age (66/362, 18,2%) or 12
years of age (51/326, 15.6%, p< 0.01), if screening has not been implemented before these timepoints
or the index patient was diagnosed only at that time.
Conclusions: Periodic screening of children at risk should be continued until the age of 9 years, but
thereafter, the seroconversion rate is falling below the population average.
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SOMAscan as a discovery platform to identify predictive serum proteomic biomarkers of
infliximab response in pediatric patients with Crohn´s disease
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Harland Winter1
1Mass

General Hospital for Children, Pediatric Gastroenterology, Boston, United States
Israel Deaconess Medical Center, Immunology, Boston, United States
3University of Nebraska - Lincoln, Engineering, Lincoln, United States
4University of Debrecen, Medicine, Debrecen, Hungary
2Beth

Objectives and Study: Anti-TNF therapies such as infliximab (IFX) are particularly effective in
ameliorating Crohn's disease (CD) in many, but not all, patients. Importantly, many patients can
secondarily lose response during treatment. Mechanisms underlying infliximab efficacy have yet to be
fully elucidated and, to date, there are no reliable non-invasive biomarkers predictive of the response
and outcome upon infliximab therapy. Our aim was to evaluate the utility of SOMAscan, a new
aptamer-based proteomics platform, for identifying serum proteins predictive of response to infliximab
in pediatric CD patients.
Methods: Pediatric CD patients (N=18) started on IFX were followed for up to three years. Pretreatment serum samples were obtained along with Pediatric Crohn's Disease Activity Index (PCDAI)
scores. Primary outcomes were change in PCDAI scores or whether or not surgical resection was
necessary after initiating infliximab. Using SOMAscan (SomaLogic; Boulder, CO), an aptamer-based
proteomics platform, quantitative protein profiles were generated from banked pre-treatment serum
samples to identify candidate protein biomarkers predictive of therapeutic response and outcome.
Associations between the 1,305 proteins detected with SOMAscan and the need for surgery or
improvement in disease activity were assessed using t test.
Results: Out of 18 CD patients on IFX, 7 needed surgery due to lack of improvement or disease
progression. Similarly, 6 of 18 patients did not show any improvements in PCDAI scores after IFX
therapy. SOMAscan analysis of the 18 pre-treatment samples defined a set of differentially expressed
proteins discriminating between patients who despite IFX therapy eventually needed surgery or those
patients who did not demonstrate an improvement in disease activity. Baseline expression of 30
proteins (p< 0.05) was associated with the need for surgery. Disease activity was linked to differential
expression of 102 proteins (p< 0.05) in pre-treatment serum samples including increased expression
of proinflammatory proteins. ELISA validation studies of the candidate biomarkers are underway and
will be presented.
Conclusions: This study demonstrates the feasibility of SOMAscan to identify potential biomarkers of
response and outcome. Increased levels of pro-inflammatory proteins may indicate an enhanced
inflammatory state that reduces or blocks the efficacy of IFX. If confirmed to be mechanistically
involved in response to IFX, targeted inhibitors of these proteins may serve as effective methods to
enhance response to IFX.

Disclosure of Interest: Harland Winter: Consultant: Janssen, Abbvie Grant support: Nutricia,
Janssen, Abbvie, Nestle, Shire
Contact e-mail address: tmorhardt@mgh.harvard.edu
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Panallergens in natural history of EoE: are they predictive of diet failure?
Monica Malamisura1, Renato Tambucci1, Maurizio Mennini2, Giulia Angelino1, Carla Riccardi2, Simona
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Objectives and Study: Panallergens represent families of homologous and structurally related
proteins belonging to different biological sources (profilins, PR-10 molecules, LTP, tropomyosins)
responsible for wide IgE cross-reactivity identified from tree, grass and weed pollens, fruits, vegetables
and latex. Despite 50-70% of EoE patients are suffering also from IgE-mediated disorders, including
severe manifestation such as anaphylaxis or oral allergic syndrome (OAS), the role on EoE
pathogenesis of respiratory and food allergy has not been established. Correlation between
panallergens sensitization and clinical outcome of EoE is still unknown.
Main aim was to explore the role of panallergens on histological remission after elimination diets.
Methods: A retrospective chart review of EoE patients from 2011 to 2018 was conducted. Data from
the patients who underwent specific IgE detection, by Immuno-Solid phase Allergen Chip (ISAC)
microarray system, were analyzed. The panallergen tested were nArt v 3, rCor a 8, rPar j2, nPru p 3,
rBet v2, rHev b 8, rMer a 1, nOle e 2, rPhl p 12, nAct d 8, rAlng1, rApi g 1, rArah 8, rBetv1, rCor
a1.0101, rCor a1.0401, r Dau c 1, rGly m 4 , r Mal d 1, rPru p 1. Comparison analysis of outcomes
was made between children showing an IgE reactivity to at least one panallergen molecule (Group A)
and those with negative tests (Group B). Dietary treatment (empirical or elemental diet) was offered as
a first line approach in all patients non-responsive to PPIs; those refusing diets underwent topical
steroids treatment. To assess treatment response to diet all patients underwent endoscopy after 8
weeks. Disease remission was defined as a peak eosinophil count/HPF ≤15.
Results: Overall, 50 out of 125 EoE children (40%) underwent ISAC analysis (M/F, 37/13; median age
at diagnosis 9.5 y [range, 1.3-17.9]). Of them, 15 (30%) was assessed to Group A (LTP 11/15, profilins
8/15, and PR-10 3/15; 6 patients with multiple sensitization). The prevalence of IgE-mediated
reactions (food allergy: immediate vomiting, oral allergy syndrome, anaphylaxis; respiratory allergy:
rhino-conjunctivitis and asthma) was significantly higher in Group A than Group B (12/15 vs 17/35; p<
0.05). Overall 28 out of 50 patients (56%) underwent dietary treatment.
Empirical diet was administered to 11 pts (73%) from Group A and to 23 pts (65%) from Group B with
a significantly lower disease remission in Group A (2/11) than Group B (17/23) (p< 0.05). Five pts (3
from Group A and 2 from Group B) non-responder to empirical diet accepted elemental diet showing
complete clinical and histological response.
IgE-mediated symptoms decreased significantly in all sensitized subjects to panallergens with
elemental diet while empiric diet was ineffective.
Conclusion: Our study showed that about 30% of patients with EoE are sensitized to panallergens, in
particular LTP, and that empiric diet is more likely to fail in this group of children. Our results might
suggest that a more drastic dietary approach (elemental diet) should be offered as a fist line in EoE
with sensitization to panallergens and IgE mediated reactions. Testing for panallergens might support
the choice of elemental diet.
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Standard dosing of Infliximab dosing not sufficient in young paediatric IBD patients - a
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Objectives and Study: Infliximab (IFX) is frequently used in (paediatric) inflammatory bowel disease
((P)IBD) patients refractory to corticosteroids and- or immunomodulators. IFX is administered
intravenously using weight-based dose (5 mg/kg) for all IBD patients during the induction (infusion at
weeks 0, 2 and 6) and maintenance phase (every 8 weeks). However, response rates to IFX differ
significantly within the (P)IBD population. We aimed to assess IFX pharmacokinetics (PK), based on
existing therapeutic drug monitoring (TDM) data in a population of PIBD patients < 10 year (yr) and to
compare these to PIBD patients >10 yr.
Methods: TDM data were collected retrospectively in 15 European and Canadian centres. Children
treated with IFX between 2004-2016 were included, in case IFX was started as IBD treatment < 10 yr
and PK data were available. Patients were excluded in case of diagnosis of monogenetic disease.
These data were compared to a control group of PIBD patients >10 yr with PK data of IFX treated
PIBD patients in a large tertiary hospital.
Results: One-hundred and ten young PIBD patients (YP) (< 10 yr) and 50 older PIBD patients (OP)
(>10 yr) were eligible for the study. Median age at initiation of IFX treatment was 8.3 years [IQR 6.98.9] in the YP, and 14.3 [IQR 12.6-15.6] in the OP group. IFX trough levels (TLs) and dosing were not
significantly different between ulcerative colitis and Crohn's disease patients (p=0.281), thus data have
been pooled. The median interval between IFX infusions was significantly shorter (median interval
days 49[IQR 39-56] vs. 56[IQR 55-56]; p< .001), while the dose (median dose 8 [IQR 5-10] mg/kg vs.
5[IQR 5-8,5] mg/kg; p=0.013) was significantly higher in the YP than OP at one yr of scheduled IFX
maintenance treatment. Data of YP were comparable to those of very YP(< 6 yr) (n=7; median interval
days 42 [IQR 42-56](P=0.992); median dose 5[IQR 5-10]mg/kg (p=0.447)). In 72% of YP IFX-TLs
were below the recommended range (>5.4 ug/ml) at 14 weeks. Multivariate analysis showed an
association between lower IFX-TLs and antibodies to infliximab (ATI) positivity (odds ratio (OR) 1.384;
95%Cl 0.919-1.849; p< 0.001), a lower dose (hazard ratio (HR) 0.1; 95%Cl 0.011-0.188; p=0.027) and
a longer interval in days (HR 0.02; 95%Cl 0.028-0.010; p< 0.001). Nonetheless, this association wasn't
found for use of combination therapy (OR -0.32;-0.905-0.263; p=0.28). Significantly more YP
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developed ATI during follow up compared to the OP group (41% in YP (median 798 days) vs. 26% in
OP (median 1334 days), p=0.004). Despite increased immunogenicity, this did not lead to a
statistically significant higher rate of loss of response (31% in YP and 48% in OP, p=0.58). There was
no significant difference in duration of response to IFX between both age groups (after 2 years 53%
(n=29) in YP vs. 63%(n=26) in OP; p=0.24).
Conclusions: To achieve therapeutic IFX-TLs in YP IBD patients (< 10 yr) a more intensive treatment
schedule than prescribed in the label is required. We advise intensification of IFX dosing for PIBD
patients < 10 yr. Next to this, active TDM is required to evaluate and personalize treatment strategy.
Nonetheless, development of a PK model and prospective trials are crucial to confirm our findings and
further determine an ultimate treatment regimen for YP IBD patients.
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GASTROENTEROLOGY - Eosinophilic Esophagitis
G-O-069
SERPINB12 as a possible marker of steroid dependency in children with Eosinophilic
Esophagitis: A pilot study
Salvatore Oliva1, Claudia Carissimi2, Ilaria Laudadio2, Valerio Fulci2, Danilo Rossetti1, Sara Isoldi1,
Salvatore Cucchiara1, Laura Stronati2
1Sapienza
2Sapienza

- University of Rome, Pediatrics, Rome, Italy
- University of Rome, Department of Molecular Medicine, Rome, Italy

Objectives and Study: Topical steroids are effective in inducing remission of Eosinophilic Esophagitis
(EoE), but after treatment interruption patients show different tendencies to relapse with a sort of
“steroid dependency” in some cases. The EoE transcriptome helps in identifying patients responding
to steroids, but no data are available on the steroid dependency. Here, we aimed to assess whether
gene expression is associated with different tendency to relapse in children with EoE responding to
topical steroids.
Methods: Biopsy samples and data were collected during a prospective cohort study of pediatric EoE
responding to topical steroids at Pediatric Gastroenterology and Liver Unit, Sapienza - University of
Rome. Patients with EoE were all treated with oral viscous budesonide at standard dosage for 24
weeks. A follow-up endoscopy was performed 6 months after the treatment interruption, or earlier in
case of a symptomatic relapse. Patients were classified as early (£6 months) or late (>6 months)
relapsing. In case of sustained symptomatic and histological remission (eosinophil counts < 15/HPF),
patients were maintained free of therapy until a new symptomatic relapse appeared. RNA was isolated
from proximal- esophagus biopsies and analyzed by Next Generation Sequencing (NGS) for
transcriptome profiling.
Results: Of 40 patients evaluated, 22 patients were considered for samples collection and mRNA
expression profile analysis. Thirteen patients were included in the early-relapse group, and 9 were in
the late-relapse group. No significant statistical difference was observed in the two groups for any
clinical, endoscopic or histological features at the baseline. In order to identify genes associated with
early relapse, we assessed mRNA expression profile by NGS. Next, we performed supervised
clustering of the EoE samples using the 10 top differentially expressed genes between early and late
relapsing patients. The heat map of this panel of genes highlights SERPINB12 as a gene highly
expressed in the late-relapse compared to early-relapse. Notably, SERPINB12 is the only gene
attaining a significant (FDR < 0.05) differential expression between patients with early vs late relapse.
Finally, a principal component analysis using the top 10 differentially expressed genes shows that they
are sufficient to allow a good segregation in the two groups.
Conclusion: This study showed for the first time that the different tendencies to relapse and steroid
dependency in children with EoE responding to topical steroids might be related to an altered mRNA
expression profile. Even though, further validation in a prospective study is needed, we showed that a
molecular signature including 10 genes seems to accurately discriminate these patients. In particular,
SERPINB12 was the only gene with a significantly higher expression in longer remissions.
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GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-O-070
Correlation between antroduodenal manometry and histopathology in paediatric intestinal
pseudo-obstruction
Atchariya Chanpong1,2, Efstratios Saliakellis1, Keith Lindley1, Osvaldo Borrelli1, Michael Ashworth3,
Nikhil Thapar1,4
1Great

Ormond Street Hospital for Children NHS Foundation Trust, Neurogastroenterology & Motility
Unit, Department of Paediatric Gastroenterology, London, United Kingdom
2Prince of Songkla University, Department of Paediatrics, Faculty of Medicine, Songkhla, Thailand
3Great Ormond Street Hospital for Children NHS Foundation Trust, Department of Paediatric
Histopathology, London, United Kingdom
4UCL Great Ormond Street Institute of Child Health, Stem Cells and Regenerative Medicine, London,
United Kingdom
Background: Paediatric intestinal pseudo-obstruction (PIPO) is a rare and severe gastrointestinal
motility disorder with poor outcomes. Currently, the diagnosis of PIPO is primarily based on clinical
picture, which mimics small intestinal obstruction without evidence of luminal occlusion. Antroduodenal
manometry (ADM) and histopathology have been applied to definitively diagnose PIPO and classify
subtypes of disease (neuropathy, myopathy and neuro-myopathy). However, there are limited data
regarding the correlation between these tools and the clinical significance of some histological
abnormalities such as the pattern of alpha-smooth muscle actin (SMA) staining remain uncertain in
PIPO patients.
Objectives: To correlate abnormalities in gastrointestinal contractile patterns on ADM with
histopathology from small intestinal full thickness biopsies in children with PIPO.
Methods: We included all patients diagnosed with PIPO by the Gastroenterology Service at Great
Ormond Street Hospital between April 2012-April 2017 and who had both ADM (monitored ≥ 20 hours)
and histopathology results available to review. All ADM tracings were thoroughly re-analysed by the
investigator using standard (original ADM) as well as novel (enhanced ADM) contractile parameters.
Different contractile patterns on ADM were then correlated with findings from histopathology of full
thickness small intestinal samples.
Results: There were 13 (9 boys) PIPO patients included in this study with a median age at diagnosis
of 4.3 years (range 1.1-15.0 years). Of these 13 patients, 11 (84.6%) were reported to have abnormal
histopathologic features: 2 (neuropathy), 1 myopathy, 1 neuro-myopathy; and 7 patients had changes
of uncertain clinical significance, including abnormal patterning of alpha-SMA staining. Of seven
patients with uncertain significant changes, three had a variable intensity of SMA immunostaining (two
in samples of jejunum, and one in ileum), whilst another three had a reduction in the expression of
SMA (two identified in ileum and one in jejunum). One patient's histopathological result demonstrated
some accentuation of SMA staining at the inner border of the inner circular muscle layer but coupled
with ischaemic changes and secondary fibrosis.
There was no significant agreement between the diagnostic labels from 'original ADM' analyses and
histopathology (κ= 0.056, P = 0.71). However, distinct manometric patterns identified from the
investigator-devised 'enhanced ADM' analyses significantly correlated with abnormal SMA staining
(Table 1 below).
Conclusions: PIPO diagnostic labels derived from currently applied analyses of ADM tracings do not
correlate with abnormalities seen on histopathology. Improved (enhanced) ADM analysis developed in
this preliminary study appears to show better correlation with histopathology with the significant
association of novel, distinct manometric patterns with abnormal SMA staining. Such abnormalities of
SMA staining, currently classed as uncertain clinical significance, appear to represent pathological
abnormalities in patients with PIPO but need to be correlated with clinical outcomes. This study
suggests that enhanced ADM analysis should be utilized in the assessment of patients with presumed
PIPO.
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Normal SMA staining
(n=2)

Abnormal SMA staining
(n=9)

P-value

No. of phase III per hour
(IQR)

0.14 (0.05 - 0.23)

0.47 (0.42 - 0.67)

0.03

Percentage of
anterograde phase III, %
(IQR)

100.0 (100.0 - 100.0)

83.3 (61.1 - 86.6)

0.03

Percentage phase I
associated with phase III,
% (IQR)

100.0 (100.0 - 100.0)

66.7 (41.7 - 86.1)

0.03

Duration of phase I,
minutes (IQR)

32.6 (20.7-44.4)

17.7 (13.4-20.8)

0.09

Duration of phase II,
minutes (IQR)

344.3 (153.0 - 535.5)

45.9 (42.3 - 83.6)

0.03

Characteristics of ADM

[Characteristics of antroduodenal manometry (ADM) in 11 patients with normal and abnormal alphasmooth muscle actin (SMA) staining.]
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GASTROENTEROLOGY - Coeliac disease
G-O-071
Constitutive alterations of vesicular trafficking predispose to innate immune response to
gliadin in celiac disease
Giuliana Lania1, Merlin Nanayakkara1, Federica Petrellese1, Ilaria Mese1, Antonietta De Matteis2,
Riccardo Troncone1, Maria Vittoria Barone1
1Università

degli Studi di Napoli Federico II, Department of Translational Medical Science, Naples,
Italy
2University of Napoli Federico II and Telethon, Institute of Genetics and Medicine, Department of
Molecular Medicine and Medical Biotechnology, Pozzuoli, Italy
Background: Celiac Disease (CD) is an autoimmune disease characterized by inflammation of the
intestinal mucosa due to an immune response to wheat gliadins. Some gliadin peptides (e.g., A-gliadin
P57-68) induce an adaptive Th1 pro-inflammatory response; other gliadin peptides (e.g., A-gliadin
P31-43) induce a stress/innate immune response involving IL (Interleukin)-15 and IFN (Interferon)- α.
In the present study, we describe a stressed/inflamed celiac cellular phenotype in enterocytes and
fibroblasts due to an alteration in the early-recycling intracellular vesicular system; that renders CD
cells more sensitive to the gliadin peptide P31-43 and IL15 than controls. This phenotype was
reproduced in control cells by inducing a delay in early vesicular trafficking.
Methods: For organ culture studies, biopsy fragments from duodenum were obtained from CD
patients both on gluten-containing diet (GCD) and on gluten-free diet (GFD), and from non-coeliac
controls. Fibroblasts were cultured from skin and intestinal biopsies obtained from CD patients on GFD
and on GCD and from controls. We used double immunofluorescence staining, western blotting and
immunoprecipitation to evaluate EGFR and EEA1 levels and co- localization in fibroblasts and biopsy
fragment from patients with CD and controls. We transfected cells with siHRS and mRNA analysis was
performed to evaluate the levels of EEA1.
Results: In the present study, we found in CD fibroblasts an increased expression of markers of the
innate immune response (EGFR, IL15-R α, MXA) and of the inflammatory response (NFkB). CD cells
(enterocytes and fibroblasts) presented a constitutive alteration in the intracellular vesicular system at
the level of the early-recycling compartment. In fact, in CD enterocytes and fibroblasts, the numbers of
early vesicles were increased, and the EGF/EGFR trafficking was delayed in the early endocytic
vesicles; moreover, the decay of the EGFR was prolonged, and Tf-R levels were increased. We
induced a delay in early endocytic trafficking by transfecting cells with siHRS to confirm that the
morphological and functional alterations in the intracellular vesicular system observed in CD cells were
linked to the inflammatory response triggered by gluten and to the immune/mediated pathogenesis of
CD.
Conclusions: In the present study, we described a celiac cellular phenotype characterized by a
constitutive alteration in intracellular vesicular trafficking that rendered the cells more sensitive to the
inflammatory response to gliadin peptides. This constitutive lesion might mediate the stress/innate
immune response to gliadin, which in turn triggers the gliadin-specific T-cell response.
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G-O-072
Characterization of Eosinophilic Esophagitis in a multicenter patient population from the
European Pediatric Eosinophilic Esophagitis Registry (pEEr) of ESPGHAN
Salvatore Oliva1, Noam Zevit2, Francesca Rea3, Monica Malamisura3, Maria Céu Espinheira4,
Alexandra Papadopoulou5, Eleni Koutri5, Danilo Rossetti1, Rok Orel6, Matjas Homan6, Olivia
Bauraind7, Marcus Karl-Heinz Auth8, Carolina Gutierrez Junquera9, Saskia Vande Velde10, Michal
Kori11, Koen Huysentruyt12, Vaidotas Urbonas13, Eleftheria Roma14, Sonia Fernández Fernández15,
Gloria Domínguez-Ortega16, Eyal Zifman17, Panayota Kafritsa18, Erasmo Miele19, Jorge Amil Dias20, on
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7CHC, ---, Liege, Belgium
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15Hospital, Universitario Severo Ochoa, Madrid, Spain
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19University of Naples 'Federico II', Department of Translational Medical Science, Section of
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1Sapienza
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Objectives and Study: To describe the clinical, endoscopic, and histopathologic features of EoE in
children within Europe and Israel.
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 19 European pediatric gastroenterology centers in 14 countries. Data
regarding demographics, clinical manifestations, endoscopic results, histologic samples, and
therapeutic strategies were collected. Standard statistical analyses were performed to summarize
patient characteristics.
Results: A total of 582 subjects (61% male) were entered into the database between 2011-2017. The
median age at enrollment was 10.5 years (IQR: 5.7-17.7), while the median age at onset of symptoms
was 9.2 years (IQR: 4.3-16.4), leading to a median diagnostic delay of 1.2 years (IQR: 0.7-2.3). In
particular, an age-dependent time gap between symptom onset and time of diagnosis was found in
children < 6 years. The presence of food allergy and atopic comorbidities was associated with a
decrease in this gap. The onset of symptoms did not demonstrate seasonality (25% spring, 27%
summer, 23% fall, 25%winter). The most common symptoms leading to endoscopy were
gastroesophageal reflux disease (GERD) symptoms (31%), dysphagia (25%), food impaction (17%),
vomiting (16%), abdominal pain (15%) and failure to thrive (13%). In 27 (5%) of the patients, the
presence of EoE was an incidental finding during endoscopy performed for other indications (i.e. celiac
disease, esophageal atresia etc.). The symptoms varied with age with dysphagia and food impaction
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more frequent in adolescents while vomiting and failure to thrive were more common in younger
children (p< 0.05). Concomitant allergic diseases were reported in 41% of the patients. Esophageal
rings at diagnosis were more common in adolescents, while white exudates and furrows were more
frequently observed in younger children while, the severity of esophageal eosinophilia was
comparable among age groups. A normal esophageal appearance was described in 17% of the
patients. A pH-MII study was performed in 123 (21%) of patients, with positive results in 39%. Proton
pump inhibitors (PPI) were effective in inducing both clinical and histological remission in 25.6% of
cases. Patients who failed to respond to PPI, received topical corticosteroids (41.5%), elimination diet
(empirical or targeted; 39.5%) or a combination of different therapies (19%). Patients who responded
to PPI therapy were more likely to be older, with a predominance of males, and less likely to have
severe endoscopic findings. However, none of the individual factors was independently predictive of
the response to PPI on multivariable analysis.
Conclusion: On the basis of the data of the pEEr registry, the time gap between onset of symptoms
and time of diagnosis is influenced by age and the presence of atopic comorbidities. Clinical
manifestations vary according to age, however, no seasonal variation in the onset of symptoms could
be found in this cohort. Normal endoscopy does not exclude EoE, and no clinical or endoscopic
features were predictive of PPI response.
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G-O-073
Rapid reversion to baseline microbiome during food reintroduction after successful course of
exclusive enteral nutrition (EEN) in paediatric Crohn´s disease (CD)
Michael Logan1, Rodanthi Papadopoulou2, Clare Clark2, Richard Hansen3, Umer Zeeshan Ijaz1,
Richard K Russell3, Konstantinos Gerasimidis2
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Introduction: To characterise the microbiome composition and functionality in paediatric CD patients
during a course of EEN and subsequent food-reintroduction.
Methods: CD patients were recruited between August 2014-June 2016. Patients were treated with an
8-week course of EEN. Maintenance enteral nutrition (MEN) was assessed from self-reported food
diaries. Clinical disease activity was defined using the weighted paediatric Crohn´s disease activity
index (wPCDAI). Serial faecal samples were collected prior to EEN, at 30d and 56d of EEN, and two
further samples were collected post-EEN (17d and 52d) during food re-introduction (FR). Microbiome
was assessed by 16s rRNA gene sequencing of the V4 region performed on the MiSeq (Illumina).
Community structure was resolved at 97% similarity operational taxonomic unit (OTU). Short chain
fatty acids (SCFA) were quantified with gas chromatography and are expressed in µmol/g. Faecal
calprotectin (FC) was measured using the CALPROLAB0170 (ALP) (Lysaker, Norway) ELISA kit.
Continuous data are present as mean and standard deviation unless otherwise stated.
Results: 66 CD patients were recruited (25 female; age 13.4yr). Clinical remission (wPCDAI< 12.5)
was achieved in 41 (62%) and 3 showed clinical response (wPCDAI change>17.5 units). During EEN
there was an increase in Shannon diversity (start: 0.3 [0.218] vs 30d EEN: 0.479 [0.2], p< 0.001; vs
56d EEN: 0.428 [0.269], p=0.052), and Pielou evenness (start: 0.105 [0.074] vs 30d EEN: 0.164
[0.069], p=0.001; vs 56d EEN: 0.152 [0.103], p=0.055). During FR these indices did not change.
Based on beta-diversity dispersion analysis, estimated using Bray-Curtis distance, EEN induced clear
alterations to the microbiome. Permutation ANOVA was used to identify significant changes to the
microbiome during EEN. Most of the change that occurred was apparent within the first 4 weeks of
treatment with R2: 4.7%, (p=0.001) and by the end of EEN R2: 3.2%, (p=0.001). In patients to enter
remission using EEN, we observed a quick reversion in the microbiome composition to that of
pretreatment (p=0.278) (fig 1). Patients reporting use of MEN consumed 287 Kcal/d (225). We did not
observe patients self-reported use of MEN to influence microbiome community structure (p=0.199)
during the early period of FR.
Assessing the metabolic activity of the microbiome we observed a significant decrease in the
concentration of acetate (start: 423.6 [183.6], end: 224.9 [101.5]; p< 0.001), propionate (start: 93.8
[50.6], end: 55.7 [27.3]; p< 0.001) and butyrate (start: 95.0 [64.2], end: 41.0 [50.7]; p< 0.001). During
FR, there was a rapid reversion in levels of acetate and propionate (acetate EEN end: 224.9 [101.5] vs
17d FR: 362.4 [179.7]; p=0.003; propionate EEN end: 55.7 [27.3] vs 17d FR: 93.0 [46.9]; p=0.002).
Faecal calprotectin significantly decreased during EEN (start: 1402.4 [586.3]; 4wk EEN: 877.5 [593.1],
p < 0.001; 8wk EEN: 720 [664], p< 0.001) and was quickly reversed during food re-introduction (17d
FR: 1025 [603], p=0.025; 52d FR: 1105 [651], p=0.003)
Conclusions: EEN induces specific effects on faecal microbiome and markers of functional activity.
This is characterised by a reduction in metabolic activity during EEN, with reversion to pre-EEN state
during food re-introduction paralleling an elevation of faecal calprotectin.
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[NMDS analysis of the Bray-Curtis dissimilarity distance of microbiome during EEN and FR]
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Narrative medicine in gastrointestinal diseases: a brand new approach
Clara Coppola1, Francesco Nunziata1, Fabriza Chiatto1, Grazia Isabella Continisio1, Maria Immacolata
Spagnuolo1, Alfredo Guarino1
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Naples, Italy
Objectives and Study: Narrative medicine, as holistic qualitative method, based on communicative
skills, could implement evidence-based medicine in the cure process of children with chronic
conditions.
Methods: 24 narratives were collected from 6 children (Inflammatory bowel disease [IBD],
Autoimmune hepatitis [AE], Intestinal failure [IF], 2 for each condition), their mothers, physicians and
nurses. We proposed semi-structured interviews, dealing with six items (diagnosis, therapy,
hospitalization, social implications, stigma, emotivity). Narratives were classified based on their
prevalent impact as "disease" class (corresponding to the pragmatical approach), “illness” class
(psychologic aspects) or sickness class, (social implications), according to Kleinmann's theory. In
addition, a qualitative analysis was performed, in order to highlight the main features of every different
disease
Results: Narratives were affected by etiology and “illness” was largely prevalent in all but IBD.
“Sickness” occupied the 17% of IBD stories, compared to respectively 5-7% of AE/IF. “Disease”
approach was predominant in IBD (31%; 25% in AE and 15% in IF). Qualitative analysis revealed an
underworld. Recurrent narrative trends were detected among different narrators and setting disease.
Physicians' stories were characterized by a pursuit of solutions (“diagnosis of AE was late, so we
worked hard to find a solution”). At the same time, they underlie a deep tenderness for their small
patients (“my patients were so young the first time they come in, they grew up in this ward”).
Conversely, children expressed different feelings. On one hand, children affected by AE showed a
“medical” point of view (“now I take three kind of pills, UCDA, steroids, vitamins”), on the other,
patients with IBD and IF were focused on psycho-logical and social aspects of their condition
(“sometimes I wish I was born healthy, to simplify my parents' life”). In addition, patients on parenteral
nutrition (IF) seemed concerned about heavy implications of their daily life (“I have problems with my
friends, when I go out i have to come home earlier to start parenteral nutrition”). Parents' narratives
were full of helplessness and vulnerability (“I'm a mom, I'm always worried about my son, it's my
business”). Nurses showed empathy with families and children, a mainly “illness” point of view (“we
take care of them as our sons, we try our best to lighten their load”).
Conclusion: Qualitative and quantitative analysis of narratives overlapped perfectly. Our stories
highlighted underestimated daily problems of pediatric patients and their parents. NBM, as an
instrument to interpret patients' emotional needs, is useful for creating a deeper relationship between
physicians and patients, empowering families and children. It could add an important element to the
complex cure process of children with chronic disease
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Long non-coding RNA GAS5 as a regulator of intestinal MMP9 and MMP2 expression and
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Objectives and Study: Emerging data have shown that the long non coding RNA (lncRNA) growth
arrest-specific transcript 5 (GAS5) is involved in the regulation of important mediators of tissue injury,
such as matrix metalloproteinases (MMP) and in the process of epithelial-mesenchymal transition,
implicated in the pathogenesis of IBD; however, no data have been published about the role of GAS5
in mediating tissue damage and maintaining gut barrier function in IBD patients. In the present study,
our research focused on the potential role of GAS5 in regulating the transcription of MMP2 and MMP9,
starting from their evaluation in inflamed and non-inflamed colonic tissues of pediatric patients with
IBD and validating the results in vitro.
Methods: For the clinical studies, 25 IBD pediatric patients at diagnosis were enrolled at the Pediatric
Department of Burlo Garofolo in Trieste: for each patient, during colonoscopy, paired inflamed and
non-inflamed biopsies were collected in TRIzol reagent. RNA was extracted and the levels of GAS5,
MMP2 and -9 transcripts were quantified by TaqMan assay. For the in vitro studies, the expression of
GAS5, MMP2 and -9 on human monocytic THP1 cell line treated with pro-inflammatory stimuli
lipopolysaccharide (LPS) and phorbol 12-myristate 13-acetate (PMA) was determined. The effect of
GAS5 overexpression as a regulator of MMP2 and -9 was also assessed.
Results: Real-time PCR results demonstrated a downregulation of GAS5 and an upregulation of both
MMPs in inflamed tissues respect to non-inflamed ones (GAS5 relative expression (RE)= 0.8,
Wilcoxon signed rank test p= 0.034; MMP2 RE= 7.3, p= 0.019; MMP9 RE= 8.1, p= 0.003). A
significant inverse correlation between GAS5 and MMP2 was found considering the level of
expression in inflamed vs non inflamed tissue (ANOVA p= 0.040), while MMP2 and MMP9 were
directly associated (ANOVA p=3.8e-5) independently from GAS5 expression; analyses between GAS5
expression and the clinical scores have revealed a significant negative correlation (Spearman´s rank
test p= 0.004). Protein concentration of MMPs was also evaluated, confirming gene expression data.
To evaluate the effect of pro-inflammatory stimuli on GAS5, MMP2 and MMP9, gene and protein
expression levels were quantified in THP1 cells after treatment with LPS and PMA: a decrease of
GAS5 and an increase in MMP2 and MMP9 expression after stimulation was detected (ANOVA: GAS5
p= 0.048; MMP2 p= 0.0071; MMP9 p< 0.0001), confirming the gene expression profiles observed in
biopsies.
In order to confirm the role of the lncRNA as modulator of MMPs, overexpression experiments were
performed demonstrating that higher levels of GAS5 lead to a decrease of both enzymes in LPS
(MMP2 RE= 0.78, t-test p=0.021; MMP9 RE= 0.052, p= 0.0003) and PMA+LPS stimulated THP1 cells
(MMP2 RE= 0.65, t-test p= 0.034; MMP9 RE= 0.61, p= 0.007).
Conclusions: These results supply new information about the functional role of GAS5 in IBD patients:
the lncRNA seems to be regulated by pro-inflammatory factors and could have an important role in
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mediating tissue damage by modulating the expression of MMP2 and -9. These studies provide new
perspectives for lncRNA-directed diagnostics and drug targets for IBD.
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Native whey protein improves maturation of the immature intestine of preterm and near term
piglets
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Objectives: Intestinal immaturity predisposes preterm infants to nutritional challenges, which might
lead to clinical complications such as feeding intolerance and necrotizing enterocolitis (NEC). Feeding
preterm infants with infant milk formulas (IMFs) is associated with an increased risk to develop NEC
compared to human milk. Heat treatments are part of the IMF production process and heating is linked
to whey protein denaturation and bioactivity loss, which might impact gut maturation. Aim of the
current study was to determine if native whey protein concentrate (N-WPC) has beneficial effects over
denatured WPC (D-WPC) on intestinal maturation in preterm born piglets as model for preterm infants.
Methods: In total 34 preterm piglets (90% gestational age, two litters) and 18 near term piglets (96%
gestational age, one litter) were delivered by cesarean section. Piglets in each litter were blockrandomized based on birth weight in two experimental groups: 1) N-WPC group received formula
based on pasteurized WPC (i.e. WPC heated 73°C, 30 sec, which maintains proteins in their native
form) and 2) D-WPC group received formula with WPC that was pasteurized and additional heat
treated (i.e. heated 73°C, 30 sec + 80°C, 6 min, which results in extensive protein denaturation). The
WPC used in this study was prepared from raw cow's milk by a process that did not involve heating.
Piglets received minimal enteral nutrition for 5 days and parenteral nutrition support. Clinical
symptoms were monitored daily. On day 5, a lactulose/mannitol test was performed to evaluate gut
permeability. At sacrifice, the intestine was macroscopically scored for NEC-like lesions, after which
tissue was collected for histology, enzyme activity, RNA and protein analysis.
Results: Within all three litters, the incidence of NEC was lower in piglets fed N-WPC compared to DWPC (see table). Intestinal permeability was decreased in near term piglets fed N-WPC compared to
D-WPC fed piglets. Histological scoring based on the integrity of the epithelium, presence of edema
and erythrocyte and immune infiltration, showed less damage in the colon of piglets fed N-WPC in
comparison with piglets fed D-WPC. The lower damage resulted in less epithelial hyperproliferation, as
measured by Ki67+ cells and crypt depth. In addition, colonic expression levels of IL1β, IL8, TNFα and
TLR4 were reduced in the N-WPC group, indicating less colonic inflammation. Intestinal alkaline
phosphatase (iALP), expressed by colonic enterocytes and marker for intestinal maturation and
epithelial defense, showed increased activity in the colon of piglets fed N-WPC.
Conclusions: Compared to denatured WPC, native WPC decreased NEC incidence and resulted in
less histological damage and acute inflammation in piglets with an immature intestine. N-WPC, but not
D-WPC decreased intestinal permeability suggesting that N-WPC stimulates gut barrier maturation.
The increased iALP activity in N-WPC fed piglets might dampen the colonic inflammatory response
and thereby improve intestinal barrier function. Overall, these data show that a formula with N-WPC
has beneficial effects on gut maturation in preterm and near term piglets and might therefore also
support intestinal maturation in preterm infants and (near) term infants.

Volume 68, Supplement 1, May 2019

104

[Native whey protein improves intestinal maturation in preterm and near term piglets]
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Expression of respiratory chain complexes in the human intestinal epithelium in ageing
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Objectives and Study: Ageing is a degenerative process, which is associated with age-related
diseases and death, through a progressive decline in physiological function. Mitochondrial function
has been shown to be a crucial factor in the ageing process of several tissues. Mitochondria are cell
organelles producing energy via the respiratory chain. As the intestinal epithelium is a site harboring
cells with a high-energy demand, mitochondrial alterations might play a role in colonic ageing as well.
The aim of this study was to investigate, if the expression of respiratory chain subunits and
mitochondrial abundance undergoes changes in the ageing process of the colonic mucosa.
Methods: Residual material of colonic mucosal biopsies of 16 children (13±4 years, range 4-17 years;
62% female) and 39 adults (54± 20 years, range 20-82 years; 62% female), with no signs of
inflammation, alterations in crypt architecture or other abnormalities on gross and histologic evaluation
were obtained. Sections from terminal ileum, ascending colon and sigmoid colon/rectum were stained
immunohistochemically for complexes I to V of the respiratory chain and porin, a protein of the outer
mitochondrial membrane, following a standardized protocol.
For evaluation a scoring system from 0 (no staining) - 3 (strong staining) was used to quantify
differences in staining intensity, which was multiplied by the percentage of positive cells to yield score
values. The mean value of the results of two independent examiners was obtained. For comparison,
samples were divided into four groups: below age of 20 years, 20-40 years, 40-60 years and above
the age of 60 years.
Results: The average expression of respiratory chain complexes I-V continuously increased from
childhood, peaked at the age of 20-60 years and declined thereafter in terminal Ileum, ascending
colon and sigmoid colon/rectum, respectively. Across the age groups, no effect was identified in porin
expression, respectively (figure 1).
Conclusions: The expression of mitochondrial respiratory chain complexes within intestinal epithelial
cells increases from childhood to adulthood and declines in elderly individuals.
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[Mean values of staining intensity (MW_I) multiplied by the mean percentage of positive cells (MW_E)]
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Informativeness of immunological parameters in assessing of the efficacy of anti-TNF-⍺
treatment (Infliximab) in children with inflammatory bowel diseases (IBD)
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Objectives and Study: In a single-centre study immunological parameters were evaluated in IBD
pediatric patients with a firm responce of infliximab (IFX) therapy (to induce and maintain clinical
remission) and with a loss of response (LOR).
Methods: 75 children with IBD aged 4 to 18 years treated with INF were included in this study. Clinical
response (remission) was evaluated using PUCAI (UC) and PCDAI (CD) indices. Blood samples were
taken at 8 week after the last infusion of INF. Residual levels of IFX (Q-IFX) in serum and IFX
antibodies (ATI) were assessed by enzyme immunoassay kits. The levels of cytokines were measured
by multiplex analysis using HumanTh17 Magnetic Bead Panel. In populations of Th17 lymphocytes
and regulatory T-cells (Treg) were determined the level of translocation of nuclear factor kappa B (NFkB) and the activity of succinate dehydrogenase (SDH). Intracellular NF-kB localization was
quantitatively analyzed used Amnis NF-kβ translocation kit by ImageStreamX MKII (Amnis). The total
number of lymphocytes populations and activity of SDH was estimated used by Novocyte (ACEA
Biosciences, USA). Evaluation of the statistical significance was performed using nonparametric
Mann-Whitney test and ROC-analysis.
Results: We observed increase in the inflammatory activity according to PUCAI and PCDIA indices
(p=0.000) in children with the loss of response to IFX. In patients with the loss of the effect to IFX
(group 1) there was a significant decrease Q-IFX compared to a group of children with persistent
positive effect (group 2). ROC analysis showed that the cut-off level of Q-IFX for patients with lost
effect is 2.38 µg/ml (AUC=0.813; sensitivity (Se) 70%, specificity (Sp) 86%).
In the examined patients ATI were educed in 17% cases, while the faster the formation of ATI was
correlated to the younger age of children (P=0.58). Cytokine analysis revealed significant differences
between examined groups in the level of proinflammatory cytokines: IL-23, IL-27, IL-22, INF-γ, TNFα.
ROC analysis revealed good quality of the separation model for TNFα, the cut-off level was 13.4 pg/ml
(AUC=0.843; Se 77%, Sp 79%). SDH-activity in the general lymphocyte population decreases with
increasing levels of TNFα (R = -0.5). In patients of group 1, there is an increase of Th17 and the level
of NF-kB translocation in them compared to Treg (р=0,012).
Conclusions: Specific immunological indicators in children with IBD with a loss of responce to IFX
therapy can be considered a decrease in the residual level of IFX, an increase in TNFα, a decrease in
SDH activity, an increase in the amount of Th17 and the level of NF-kB translocation in them.
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Developing preterm gut ex vivo co-culture models to explore microbiome-host crosstalk in
health and disease
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Objective and Study: The gut host/microbiome interface is fundamental to health and disease in
preterm infants. Animal models offer insights, but disease mechanisms especially for necrotizing
enterocolitis (NEC) are different to those in humans thereby limiting translation to clinical research in
infants. Enteroids are patient specific primary cell lines generated from gut stem-cells that differentiate
into all the major cell types of the intestine and are specific to the region of the gut from which they
were isolated. To overcome longstanding obstacles in understanding the preterm gut host/microbiome
interface we aimed to develop a novel system utilizing fresh gut tissue retrieved from surgical
resections performed for purely clinical requirements, that allows co-culture of enteric microorganisms
with preterm derived enteroids.
Methods: We have an established sample salvaging study (SERVIS REC 10/H0908/39) and neonatal
biobank (Great North Neonatal Biobank REC 15NE0334) that allowed storage of residual samples of
blood, stool, urine and breast milk from 2009. In 2016 we added ethics permissions to access fresh
gut tissue where an infant required a laparotomy with resection for clinical reasons, and suitable tissue
salvage would not compromise the infant or histological examination. We developed a robust
procedure for consent shortly after admission for inborn infants < 32 weeks gestation, and consent
immediately before surgery for outborn infants. Resected tissue is either processed immediately,
stored at 4oC in media overnight (complete media growth factor positive (CMGF+) with or without
pen/step and fungizone, left overnight), or frozen in media long term (CMGF+ with 10% DMSO).
Optimized enteroid generation involves dicing tissue, washing in complete chelation media, and EDTA
incubation to release the crypts. Crypts containing stem cells are then embedded in basement
membrane and cultured with CMGF+ media. Enteroids are passaged weekly for expansion and vials
periodically frozen in liquid nitrogen for long-term storage of established lines.
Results: Initially we optimized consent/retrieval practices: 7 infants has tissue successfully frozen.
Fifteen further infants have subsequently provided suitable fresh tissue, and a further 4 consented but
no suitable resection took place. Median birth gestation for tissue used was 26 weeks, and median
age 14 postnatal days. Three infants had spontaneous perforations and the rest had NEC. Fresh
tissue provided the greatest yield of enteroids, followed by overnight incubation. However, tissue
frozen for up to 6 months was thawed to yield viable enteroids. Preterm enteroids fully differentiated
into all the major cell types of the gut and can be used in both 2D and 3D formats for experimental
investigation of host-microbiome interaction.
Conclusions: It is possible to establish preterm enteroids from fresh, overnight refrigerated, or longterm frozen tissue, providing the tissue has been stored in the appropriate media. Preterm enteroid
based models may provide a robust means of interrogating host-microbiome interaction, facilitating
biomarker and therapeutic development.
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[Schematic overview of preterm enteroid co-culture method]
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Azathioprine and mesalamine impair pancreatic ductal bicarbonate secretion in mice
Bálint Tél1, Júlia Nám2, Júlia Fanczal2, Péter Hegyi2,3, Gábor Veres4, Petra Pallagi2
1Semmelweis

University, First Department of Paediatrics, Budapest, Hungary
of Szeged, First Department of Medicine, Szeged, Hungary
3University of Pécs, Medical School, Institute for Translational Medicine, Pécs, Hungary
4University of Debrecen, Faculty of Medicine, Paediatric Institute-Clinic, Debrecen, Hungary
2University

Objectives and Study: Several case-reports and observational studies suggest that anti-inflammatory
drugs, such as azathioprine (AZA) and 5-aminosalycilic acid (5-ASA, mesalamine), can induce acute
pancreatitis. Extensive research in the last decade has showed that - besides pancreatic acini pancreatic ductal cells play a crucial role in the pathomechanism of acute pancreatitis. Pancreatic
ducts secrete alkaline fluid, that is essential for the homeostasis and integrity of the pancreas. Toxic
factors, such as alcohol or bile acids, can impair the ductal HCO 3- secretion that leads to acidification
of pancreatic juice, auto-activation of trypsinogen and, ultimately, to pancreatic injury. Our knowledge
on the pathomechanism of drug induced pancreatitis is, however, limited. Since medications can also
act as toxic factors, we wanted to investigate what effects do AZA and 5-ASA have on pancreatic
ductal functions and HCO3- secretion.
Methods: C57BL6 mice were fed daily with 40 mg/kg AZA and 300 mg/kg 5-ASA by gastric feeding
needle for two and four weeks. Mice were euthanized and pancreatic ductal segments were isolated
with microdissection technique. Isolated pancreatic ducts were transferred to perfusion chambers and
were loaded with a pH sensitive fluorescent dye (BCECF-AM). Intracellular pH and rate of HCO3secretion was determined using ratio microfluorimetry. Pancreatic ducts from non-treated animals
were also isolated and HCO3- secretion was assessed under normal conditions and acute perfusion
with solutions containing AZA and 5-ASA. To calculate statistical significance Kruskal-Wallis test and
Wilcoxon matched-pairs signed rank test were used.
Results: Acute exposition to 1 mg/ml 5-ASA or AZA caused no significant changes in ductal HCO 3secretion rates in isolated pancreatic ducts. When perfused with 10 and 100 mg/ml of 5-ASA ductal
HCO3- secretion rates were significantly lower. Acute exposition of isolated ductal fragments to 10 and
100 mg/ml AZA also reduced ductal HCO3- secretion rates significantly. Per os treatment with AZA for
both two and four weeks significantly impaired the ductal HCO 3- secretion rates. Ductal HCO3secretion was also significantly lower after two and four weeks of per os treatment with 5-ASA.
Conclusion: Azathioprine and mesalamine can impair ductal bicarbonate secretion under acute
exposure at therapeutic and toxic concentrations. Per os treatment for a longer time-period with both
drugs can also reduce ductal functions. This effect might explain the high number of acute pancreatitis
cases in patients treated with these medications. In order to understand the exact molecular
mechanisms, further investigations are needed.
This study was supported by OTKA, MTA and ÚNKP.
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Intestinal microbiota, its corresponding short chain fatty acids and host immune responses in
children with Inflammatory Bowel Disease
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The role of intestinal microbiota and its metabolites, short chain fatty acids (SCFA), are increasingly
appreciated in Inflammatory Bowel Disease (IBD). They influence host immunity and are involved in
the pathogenesis, progression and amelioration of IBD. We present data on how these 3 components
are associated to each other and alter over time in patients with IBD.
Objectives and Study: We aimed to characterise the (a) intestinal microbial alterations with
treatment, (b) the associated SCFA variations and (c) potential correlation between SCFA and
cytokines in the same cohort of children longitudinally.
Methods: Blood, stool, intestinal biopsies (Bx) and duodenal lavages (Lav) were collected
opportunistically from IBD patients before and prospectively after treatment. Non-inflammatory control
(NIC) patients and healthy controls (HC) from the community were also recruited. DNA was extracted
from stool, Bx and Lav and the V3-V4 16s rRNA gene region amplified. Purified PCR products were
pooled, sequenced on an Illumina MiSeq and the data processed with Mothur (V1.35.1) using a
published pipeline for Operational Taxonomic Unit (OTU) and taxonomy assignment. Further analysis
was performed using RStudio (V1.0.153).
SCFA were extracted from the same stool samples using diethyl ether and orthophosphoric acid
followed by gas chromatography utilising internal and external controls. SCFA concentrations were
calculated based on the chromatograms. Plasma biomarkers were quantified using the MSD kits VPLEX Cytokine Panel 1, V-PLEX Proinflammatory Panel 1 and V-PLEX Vascular Injury Panel 2.
Statistical analysis was performed using Excel and GraphPad Prism. Clinical history, results and
dietetic assessments were gathered for correlation with laboratory results.
Results: Analysis of blood, stool, Bx and Lav from HC (n=11 stool,n=21 blood), NIC (n=6) and IBD
(n=22) patients, including those with Infantile IBD, VEOIBD, IL-10RA and IL-10RB mutations, were
analysed.
Stool from HC predominantly consisted of Firmicutes (Clostridiales) and Bacteroidetes (Bacteroidales).
In comparison, patients with inflammation had higher abundance of Proteobacteria (particularly
Enterobacteriales) and lower abundance of Bacteroidetes (mainly Bacteroidales), with these changes
being related to disease severity. Ileostomy samples, however, were dominated by a single phylum,
either Proteobacteria or Firmicutes. Differences were seen between stool and mucosal microbiota, and
both varied with response to treatment.
These microbial changes were reflected in the SCFA profiles. Differences in acetate, propionate,
butyrate and valerate were seen between IBD patients and control groups. Propionate and butyrate
proportions distinguished between CD, UC and ileostomy samples, and was associated with
inflammation.
Pro-inflammatory (IL-6,IL-8,IL-16,IL-17,TNF-α) cytokine concentrations in IBD were higher than HC,
and mirrored ESR trends. Correlations were observed between some cytokines (IL-5,IL-8,IL-17,TNFβ) and SCFA.

Conclusions: The differences we report in intestinal microbiota between IBD and control patients
were reflected in the SCFA profiles. These changes appear to influence the systemic cytokine milieu.
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Our study of associations between the 3 components in the same cohort is novel to our knowledge,
and the full analysis will be presented.
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Early infant feeding practices may influence the onset of symptomatic coeliac disease
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Purpose: To study, whether the timing of gluten introduction influences the age at diagnosis of
Coeliac Disease (CD).
Methods: It was a hospital based observational study. Total 307 patients diagnosed with CD as per
modified European Society of Pediatric Gastroenterology, Hepatology and Nutrition (2012) criteria,
aged between 6 months to 14 years were included. Detail history taken with special emphasis on
breastfeeding and age of gluten introduction. Standard statistical methods used to analyze the data.
Results: The age of onset and diagnosis of Coeliac disease in breastfed cases was 22.88 ±14.4
months compared to 7.8±4.9 months in not breastfed cases (p=0.001). Those who had continued
breastfeeding during gluten introduction and of longer duration had significantly delayed onset of
disease. The age at onset of CD was 16.37±8.9 months in cases, who had started gluten before 6
months of age compared to age of those who had started gluten later :20.28±13.15 months (p=0.04).
The proposed statistical model showed that two variables, breast feeding status during gluten
introduction and age at gluten introduction positively influencing the age at diagnosis of CD.
Conclusion: Delayed gluten introduction to infant´s diet along with continuing breastfeeding, delays
symptomatic CD. However, it is not clear from our study that these infant feeding practices provide
permanent protection against the disease or merely delays the symptoms.
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Characterization of gut microbiota in children with type 1 diabetes and coeliac disease
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Objectives and Study: Type 1 diabetes (T1D) and coeliac disease (CD) are autoimmune diseases
with overlapping clinical and neurological features. Gut microbiome is among the factors hypothesized
to play a role in the pathophysiology of both T1D and CD. However, the data required to define a
possible association among these factors is scarce and inconclusive. The goal of the present study is
to assess and compare the gut microbiome composition in children to shed light on any possible
relationship between gut microbial dysbiosis and T1D and/or CD.
Methods: Stool samples are being collected from 80 participants (children aged between 8 and 18
years): 20 with T1D, 20 with CD, 20 with both T1D and CD, and 20 age-matched healthy controls
without T1D or CD attending the Sidra Medicine outpatient clinics. The profiling of gut microbiota will
be done using Illumina MiSeq high-throughput sequencing of bacterial 16S rRNA V3-V4 region.
Sequences obtained will be filtered for chimeras, and clustered into OTUs, the composition and
diversity of the gut microbiome will be determined using Quantitative Insights into Microbial Ecology
(QIIME). The DESeq2 package will be used to investigate differences in relative abundance of gut
bacteria among the groups.
Results: Sixty two subjects have been enrolled for the study so far - 20 with T1D, 16 with CD, 6 with
both T1D and CD, and 20 age-matched healthy controls without T1D or CD. Stool samples from the
subjects were processed for genomic DNA extraction using QIAamp DNA Stool Mini Kit which
provides silica membrane-based purification. The assessment of DNA quantity and quality was carried
out using Nanodrop. The absorbance at 260 and 280 nm wavelengths was measured. Most of the
isolated DNA samples had OD260/OD280 ratio between 1.79 and 2.02.The eluted DNA has been
stored in -80°C for further analysis.
Conclusion: At the end of this pilot study, we will be able to define the (1) methodology workflow for
microbiome analysis, (2) specific microbiome pattern for children with T1D, CD and those with both
CD and T1D, and (3) comparison of microbial diversity and abundance in children with T1D, CD, both
CD and T1D and healthy controls to investigate any significant deviations from the “healthy” molecular
trajectories that may precede complications leading to adverse clinical outcomes. The results of this
study can have significant impact on the care and treatment of children and adolescents with T1D and
CD. A better understanding of the gut microbiome composition of these patients could pave the way
for the development of personalized treatments and diets-based interventions.
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Objectives and Study: Patients with coeliac disease are at risk of micronutrient deficiencies due to
impaired absorption or poor intake. The aim of this study was to determine the prevalence of
deficiencies of specific micronutrients in children with coeliac disease, and to assess correlations
between levels of micronutrients and serum tissue transglutaminase, body mass index (BMI) z scores,
and duration of diagnosis.
Methods: This study was a retrospective review of prospectively collected data from children with
coeliac disease managed in the Paediatric Coeliac Disease Clinic of Sidra Medicine, Doha, Qatar
between January 1, 2017 and November 30, 2018. All the patients were follow-up patients who were
on a gluten-free diet. Micronutrient measurements had been performed as part of the patient's routine
clinical care. At the time of the micronutrient measurements, demographic and clinical features such
as anthropometry, disease duration, and tissue transglutaminase. concentrations were documented.
Deficiencies of iron, zinc, copper, folate, vitamins A, D, E, B1, and B12, were defined using the
hospital's laboratory reference values. Statistical analysis was performed using numbers and
percentages to summarize categorical data, and median (interquartile range) to summarize
quantitative data. Correlations between variables were tested with the Spearman's correlation
coefficient. A value of P ≤ 0.05 was considered statistically significant.
Results: Fifty five patients (33 female) with a median age of 9.5 years (interquartile range 6.6 -12.2)
were included in the study. The median duration of diagnosis of coeliac disease was 3.0 years
(interquartile range 1.3 - 5). Serum micronutrients had been assessed on at least one occasion for 52
of 55 (95%) patients during the study period. 48 of 52 patients (92%) had a deficiency in at least one
of the measured micronutrients. 56% (29/52) had more than one micronutrient deficiencies. The most
common deficiency was in vitamin D (79%), followed by zinc (54%), copper (53%), iron (45%), vitamin
B12 (11%), vitamin A (9%) and folate (2.5%). No vitamin B1 or vitamin E deficiency was found. There
was no correlation between micronutrient and serum tissue transglutaminase levels, but a statistically
significant negative correlation was observed between zinc and BMI z scores (r=-0.356, P=0.028).
Conclusions: There is a high prevalence of micronutrient deficiencies among children with coeliac
disease. Serum tissue transglutaminase level did not correlate with micronutrient deficiency. Regular
screening for micronutrient deficiency, and supplementation when appropriate, is needed for children
with coeliac disease.
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Objectives and Study: Coeliac disease (CD) is a chronic condition for which the only treatment is a
lifelong gluten-free diet (GFD), which can significantly impact patients' quality of life. In the past,
health-related quality of life (HRQOL) in CD was evaluated using generic questionnaires, which lead to
overestimation of patients' quality of life, since concerns specific to CD were not addressed. In the last
10 years, several disease-specific questionnaires for CD have been created, validated and applied.
The aim of this study was to describe existing disease-specific HRQOL questionnaires for CD in adult
and paediatric populations by performing a systematic review.
Methods: A search of the MeSH terms Coeliac disease, Quality of life, Surveys and Questionnaires
was performed in Pubmed from 1960 to 2018 and yielded 208 results. After filtering for articles
available in English, we screened by title to eliminate studies that used generic questionnaires and
those including patients who had other associated autoimmune diseases. Eighty-seven articles were
reviewed by reading the abstracts or full articles. We looked for questionnaires that were already
validated. Studies were excluded if the questionnaires did not focus on HRQOL or used open-ended
questions. The same search strategy was used in Medline, with the help of a research librarian, which
allowed us to find two other articles that met our criteria. A total of 35 articles were selected. Data
including the name of the questionnaire, target population and number of publications are presented in
table 1.
Results: To the best of our knowledge, there are currently three validated questionnaires to evaluate
HRQOL in adults (CDQOL, CDQ and CDAQ), and two for children (CDDUX and CDPQOL). There is
also one validated questionnaire that is targeted to both children and adults (CDQL). Two
questionnaires were not validated (one not-named and KINDL for CD). Some have been translated
and culturally adapted in different countries. At the time of our research, there was no questionnaire
available in French for the paediatric population. The number of questions in each questionnaire
ranged between 10 and 56. The following domains were investigated (dietary burden (n=8
questionnaires), living with CD (n=7), social isolation (n=6), impact on activities (n=6), stigma (n=4),
symptoms (n=4), communicating about CD and GFD (n=4), health concerns (n=4), and knowledge
about CD and GFD (n=1)).
Conclusions: Several HRQOL questionnaires exist and some have been translated and culturally
adapted in various countries. Only few of the questionnaires have been used in prospective studies. In
further research, we aim to translate and culturally adapt one of the existing paediatric questionnaires
in French. This could serve to the study of HRQOL of children living with CD in the province of
Quebec, Canada, and other French-speaking countries.

Volume 68, Supplement 1, May 2019

117

Name

Validated?

Number of
question

Target
population

Author, year
Total number of
(first publication) publications

CDQ

Yes

28

Adults

Hauser et al.,
2007

7

Not-named

No

32

Adults

Whitaker et al.,
2009

1

CD-QOL

Yes

20

Adults

Dorn et al., 2009 13

CDAQ

Yes

32

Adults

Crocker et al.,
2018

CDDUX

Yes

12

Children

van Doorn et al.,
10
2008

KINDL for CD

No

10

Children

Bellini et al.,
2011

2

CDPQOL

Yes

13 or 17

Children (in 2
different age
groups)

Jordan et al.,
2013

2

CDQL

Yes

44

Children and
adults

Skjerning et al.,
2017

1

1

[Table 1: Summary of the selected HRQOL questionnaires]
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Comparison between the percentage of undiagnosed celiac disease children in ESPGHAN
coeliac disease awareness day 2018 manifest and in an European Region
Daniela Araújo1, Henedina Antunes2,3,4
1Hospital

of Braga, Paediatric Gastroenterology, Hepatology and Nutrition Unit, Braga, Portugal
of Braga, Paediatric Gastroenterology, Hepatology and Nutrition Unit and Academic Clinical
Center (2CA Braga), Braga, Portugal
3University of Minho, Life Sciences and Health Institute (ICVS) and ICVS/3b`s, Braga, Portugal
4University of Minho, Medicine, Braga, Portugal
2Hospital

Objectives and Study: According to the Manifest published by the European Society for Paediatric
Gastroenterology, Hepatology and Nutrition (ESPGHAN) on the Coeliac Disease Awareness Day in
2018, up to 80% of Coeliac Disease (CD) cases remain undiagnosed in children.
The aims of this study were to establish the incidence of CD in the paediatric population of a tertiary
hospital in Portugal between 1986 and 2017 and to compare it with the known prevalence in the same
region. The secondary aim was to compare the percentages of undiagnosed children with CD in this
population with the undiagnosed children in the European population.
Methods: A prospective database started in 1996 was available. The electronic and paper medical
records of paediatric patients diagnosed between January 1986 and July 2017 were analysed. The
revue processes confirmed all patients followed the ESPGHAN diagnosis criteria. The incidence of CD
was calculated and compared with the 1:134 prevalence stated by a previous study. 1
Results: One hundred forty five patients were diagnosed in this period, 61.4% were females (1:1.5).
The incidence of CD in patients diagnosed with less than 18 years old was calculated in 1:255, with an
average annual incidence rate of new cases of 12.85 per year. At the time of diagnosis, 12.1%
reported only gastro-intestinal symptoms and 76.4% of the patients reported both gastro-intestinal and
extra intestinal symptoms, the remains only extra intestinal symptoms.
Conclusions: In this region, for every child diagnosed with CD there is another without diagnosis.
These findings reinforce that at least 50% of the CD cases in Portuguese children remain without
proper diagnosis. Although the European percentage express on the ESPGHAN manifest is up to 80%
and the percentage found in this region is about 50%, we still have a long way to improve. Being that
CD has a sensitive and specific marker with high valuable for the diagnosis, perhaps the
establishment of a national detection program for early identification of CD could have an
immeasurable impact and help us reduce the number of undiagnosed children as stated in the 3 steps
of the 2018 ESPGHAN Manifest.
References: 1 Antunes H, et al. First Study on the Prevalence of Celiac Disease in a Portuguese
Population. J Pediatr Gastroenterol Nutr. 2002; 34(2):240.
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Lipidomic profile predicts celiac disease in at-risk infants
Renata Auricchio1,2, Martina Galatola1,2, Donatella Cielo2,3, Angela Amoresano4, Marianna Caterino5,6,
Emanuele De Vita4, Riccardo Troncone1,2, Luigi Greco1,2, Margherita Ruoppolo5,6
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4University of Naples 'Federico II', Chemical Sciences, Napoli, Italy
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2University

Objectives and Study: Celiac disease (CeD) is a multifactorial disease, influenced by both genetic
and environmental risk factors. CeD genetic component is mainly due to HLA class II genes and
accounts for about 40% of the disease heritability. The environmental factor is linked to gliadin
ingestion. Despite genetic and epigenetic studies, the pathological molecular mechanism remains
unclarified. The strong genetic component does not explain more than half of the hereditability; we
identified several epigenetic features which contribute to the understanding of the missing
hereditability. The lipid profile of small infants has been proposed as a potential biomarker of CeD
metabolism before development disorder and clinical symptoms. We suggested that the state of the
host is a main factor for the abnormal immune response to gluten. Much before any exposure to the
offending agent or any production of specific antibodies, several molecular mechanisms are
differentially expressed in infants who will develop CeD compared to their peers matched for the same
genetic profile. The present study explores the serum phospholipid profile of a group of infants at risk
for celiac disease, followed up to 8 years to monitor the onset of CeD.
Methods: We compared 30 of them who developed the disease with 20, age and sex matched, with
similar genetic profile, who did not develop the disease up to 8 years of age Not-Jet CeD (NJ-CeD).
Serum phospholipids were analysed at 4 months, before exposure to gluten, and at 12 months of age,
when none of the infants showed any marker of disease. In the 30 CeD we also analysed the serum at
the time of diagnosis (> 24 months).
Results: The serum phospholipid profile was fairly constant across 4 and 12 months of age, and, in
CeD, up to 24-36 months. The lipidomic profile was dramatically different in infants who developed
CeD, when compared to control NJ-CeD. Specifically, Phosphatidylcholine, Lysophosphatidylcholine,
Alkylacyl-phosphatidylcholine, Phosphoethanolamines and Phosphatidylserines were found
differentially represented in CeD versus NJ-CeD.
Conclusions: We identified a specific serum phospholipid signature that predicts the onset of Celiac
Disease in HLA at risk infants, years before the appearance of antihuman transglutaminase antibodies
and before any clinical symptom, even before gluten introduction in the diet at 4 months. A small set of
Alkylacyl-phosphatidylcholine, and lysophosphatidylcholine together with duration of breast feeding
allows to discriminate infants who develop celiac disease before 6 years of age from those, at a similar
genetic risk, who do not develop the disease. It is the first time that this biomarker is discovered in the
natural history of celiac disease.
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Cross-cultural adaptation to Euskera language of the disease-specific, health related quality of
life questionnaire CDDUX for its use in coeliac children from the Basque Country
Josefa Barrio1, Francisco Javier Eizaguirre2, Lorea Riaño2, Miren Eizmendi2, Miren Satrustegi2, Amaia
Camara2, Cristina Fernández3
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Objectives and Study: The purpose of this study is to develop a cross-cultural adaptation of a
disease-specific, Health Related Quality of life (HRQOL) Dutch Questionnaire (CDDUX) for its use in
Euskera language for coeliac children aged 8 to 18 from the Basque Country. And to assess the
validity and reliability of the Euskera version of the CDDUX questionnaire. We had adapted previously
this questionnaire into the Spanish language. (Barrio J, et al. JPGN 2016;62:603-8).
Methods: This is a cross-sectional study about the quality of life of coeliac children ranging from 8-18
years old using a specific HRQOL questionnaire (CDDUX). This questionnaire explores various
aspects related to living with CD and consists of 12 items grouped into three subscales: having the
coeliac disease (CD), communication, and diet. There are two versions one for parents and one for
children. The CDDUX questionnaire was adapted into Euskera language from the Basque Country
following the systematic methodology of translation and reverse translation (with international
agreement). It includes the translation by two expert linguists from Spanish to Euskera, and reverse
translation, as well as the comparison of the final Euskera version with the original to establish
semantic equivalence which allows us to obtain the definitive version in Euskera language. All the
coeliac children invited to participate in the study were outpatients aged 8-18 with CD who attended
the Gastroenterology Paediatric Unit of the Hospital de Donostia. The psychometric properties were
analyzed using the Cronbach´s alpha coefficient and intraclass correlation coefficient with total
analysis and by scales, in both children and their parents. Demographic and clinical characteristics of
the study population were analysed.
Results: The questionnaire was answered in Euskera by 94 families. The age when children
completed the questionnaire was: 8-12 years old in 51,1% , 13-15 in 46% and 16-18 in 3,3 %. The age
at diagnosis was: < 2 years old in 43%, 2-7 in 40.4% and >7 in 17%. Years since diagnosis: < 4 in
26.6%, 4-8 in 39.4< 5 and > 8 in 34%. The clinical presentation at onset according to Oslo criteria
were: Classical CD in n=61 (64.9%) and non-classical in CD n=21 (22.3%). They had a positive
familiar history in 30.9% and associated diseases in 7,4%. When asked about the diet 66% affirmed a
complete adherence, but 34% followed the diet only sometimes. 41.5% had difficulties in following the
diet, of which 40.1% were due to economic reasons and 1.1% due to insecurity when eating out.
Symptoms with transgressions were present in 48%. The Cronbach´s alpha coefficient obtained from
the overall score for children was 0. 865 (ranged from 0.842 to 0. 871 on the scales) and for parents
0.863 (ranged from 0,580 to 0,906 on the scales). The overall intraclass correlation coefficient was
0.672, and on the scales having CD 0.540, communication 0.589 and diet 0.602.
Conclusions: The Euskera version of CDDUX questionnaire is a reliable measurement instrument of
HRQOL for its use in coeliac children from the Basque Country
This study has been partially financed by Fondo de Investigación Sanitaria (Spain) grant number:
PI16/00358 and PI 12/01183.
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Evaluation of nutritional characteristics with mediterranean diet in coeliac patients
Elif Gokce Basa1, Bilge Turkmenoglu1, Ezgi Kiran Tasci2, Miray Karakoyun2, Sema Aydogdu2
1Ege
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University, Department of Paediatrics, Izmir, Turkey
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Objectives and Study: The aim of our study is to assess compliance with the Mediterranean diet of
coeliac patients who have to regularly fed gluten-free.
Methods: Our study was designed prospectively. The study included 60 patients aged between 7-18
years who were followed-up with the diagnosis of Coeliac in Ege University Medical Faculty Hospital
Paediatric Gastroenterology outpatient clinic between December 2016 and November 2018, and
between the ages of 7-18 years who admitted to the General Paediatric Polyclinic of Ege University
Medical Faculty Hospital. The control group consisted of 100 patients with no accompanying chronic
disease. Age, gender, height and weight SDS of all cases were evaluated. Also; KIDMED index
(Mediterranean Diet Quality Index)of two groups was examined and body fat analysis was performed
with TANITA SC-330. KIDMED index; It is evaluated with a questionnaire consisting of 16 questions
containing the characteristics of the Mediterranean diet. There are questions about the frequency of
consumption of milk and milk products, the consumption of fruits and vegetables, the frequency of
fast-food consumption, the consumption of olive oil and the consumption of fish. The results of the
questionnaire were evaluated as ≥8 points good fit, 4-7 points medium (development required), ≤3
points poor diet quality.
Results: 70% of the patient group was female and 30% was male; 55% of the control group was
female and 45% was male. The median age of the patient group was 12.55 (7.06 / 18.04) and the
control group was 14.15 (7.56 / 17.98). When the weight, height and total body fat values of the
patient group and control group were compared, it was found that the values of the patient group were
statistically significantly lower. While KIDMED index result of 29% of the control group was consistent
with poor diet quality, this rate was 13.3% in the patient group (p = 0.034). When the patients were
divided into two groups as < 11 and >11 according to the age group, it was seen that the ones with
good KIDMED index were significantly higher in the age group> 11 years.
Conclusion: In this study, it is observed that the adaptation of the coeliacs to the Mediterranean diet
increases as the age increases. Due to the small number of patients, a larger patient group is needed
to support this result.
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Objective and Study: Coeliac Disease (CD) is a chronic immune mediated enteropathy which
presents in about 1% of the population and is treated only by Gluten free diet (GFD).The main
limitation of the efficacy of this treatment is the lack of adherence. Approximately one third of CD
patients fail to follow GFD. Understanding the factors associated with adherence is one of the most
challenging issues, as it may impact health quality of life and might improve the management of the
disease. There are limited studies investigating possible risk factors for non-adherence in pediatric
CD. The aim of this study was to identify modifiable and non-modifiable risk factors for non-adherence
in pediatric CD patients.
Methods: Children aged 1-18 years with a diagnosis of CD according to ESPGHAN criteria were
included. The children (or their parents) completed online questionnaires assessing adherence to GFD
which were distributed by the Coeliac voluntary association in Israel. The questionnaires included
demographic, socioeconomic, clinical, laboratory (including Celiac serology) data, family history of CD
and presence of other autoimmune diseases. The influence of the disease on the patient´s family
quality of life was evaluated by the PedsQL-Family Impact Questionnaire and adherence to GFD by
the Biadgi questionnaire.
Results: 214 CD children (62.3% females) with a mean age of 9.98 (IQR 6.39-13.6) years were
included in this study. The mean age at diagnosis was 5 (IQR 3-7) years with a mean disease duration
of 4.4 (IQR 1.6-6.6) years. The most common presenting symptoms were abdominal pain (73.7%),
diarrhea (20%) and short stature (23.8%). History of familial CD was reported in 28.3% of participants
and 66% were members in a support group. In a univariable analysis, younger age, shorter disease
duration and at least annual follow up at a gastroenterology clinic, were associated with good
adherence to GFD (Biadgi >=3). However, in a multivariable analysis none of these factors were
associated with good adherence. Further multivariable analysis revealed that membership in a support
group was significantly associated with strict adherence to GFD (Biadgi 4), OR=2.9 (CI 1.04-5.07), pvalue=0.039.
Conclusions: Membership in a support group for CD in pediatric patients has a positive effect on
strict adherence to GFD, and all children should be encouraged to participate in such groups.
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Differences in the geographical distribution of genotypes at risk in pediatric patients with
coeliac disease (CD) in Spain
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Objectives and Study: Coeliac disease(CD)is related to certain risk alleles that are present in 99% of
patients. The haplotypes highly associated with the disease are: DQA1*0501/ DQB1*0201,
DQA1*0201/ DQB1*0202, DQA1*0301/ DQB1*0302 y DQA1*0505/DQB1*0301. According to the
presence of this haplotype in one or two alleles in the celiac patient, the genotype is classified in: DQ2
heterozygous, DQ2 homozygous, DQ2 trans, DQ2/ DQ8, DQ8 and half DQ2. Besides the presence of
these haplotypes in CD patients is very close to their frequency in the general population:
http://www.allelefrequencies.net/default.asp . The distribution of this risky haplotypes varies among
different populations in Europe and in children with CD.
Methods: We analyzed patients where information for both DQB1 alleles was available. The
information was obtained from the database of the ¨Registro Español Pediátrico de Enfermedad
Celiaca (REPAC-2)¨, from the Spanish Society of Pediatric Gastroenterology and Nutrition. Patients:
2073. Geographical distribution: Cornisa Cantábrica, País Vasco and Navarra, Mediterráneo, Central
areas, Madrid, Andalusia-Extremadura, Canary islands.An analysis of at risk genes was performed.
Statistics: SPSS Windows 21. We reviewed the avalaible data of the distribution of the at risk alleles in
Spain at: http://www.allelefrequencies.net/default.asp. Percentages were compared using Chi2 with p<
0.05 (SPSS 21.0 for Windows).
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DQ2
DQ2
Heterozygo Homozygo
us
us

DQ2
Trans

DQ2/
DQ8

DQ8

Half
DQ2

Cornisa
13(6,8%)
8(4,2%
74( 38,7%) 52(27,2%)
44(23%)*
0(0%)
Cantábrica
*
)
País
Vasco and 132(32%)
Navarra

168
(40,8%)*

Central
areas

80 (49,7%)* 29(18%)

Madrid

147(35,1%)

Mediterran
194(45%)*
eo
South
Canary
Islands
Total

Tot
al

Homozygo Homozygo
us
us
DR3/DR3 DR3/DR7

191 63,5%

36,5%

51(12,4) 45(10,9
%
%)

11(2,7 5(1,2%
412 13,7%
%)
)

86,3%*

38(23,6
%)*

3(1,9% 2(1,2%
161 58,7%
)
)

41,3%

42(10%)

11(2,6 7(1,7%
419 42,6%
%)
)

57,4%

9(5,6%)*

162(38,7%) 50(11,9
*
%)
123(28,5%)

44(10,2
%)

44(10,2
%)

16(2,7 10(1,2
431 15,5%
%)
%)

84,5%*

67(30,9)

28(12,9
%)*

31(14,3
%)

6(2,8%
1(0,5)
)

217 19,5%

80,5%

105(43,4%)
30(12,4
65(26,4%)
*
%)

27(11,2
%)

5(2,1% 10(4,1
242 16,9%
)
%)

83,1%

84(38,7%)

816 (39,3%) 666(32,1%)

225(10,8 271(13,1 60(2,9 35(1,8 207
%)
%)
%)
%)
3

[Geographical distribution of alleles at risk (DQ B1) and DR3/DR3 or DR3/DR7 homozygous
distribution (%) over all DQ2 homozygous patients]

*P< 0.05
We observed a remarkable prevalence of DQ2 heterozygous in certain regions: Central areas,
Mediterráneo and Canary islands, meanwhile homozygous was more frequent in País Vasco and
Navarra, and in Madrid. DQ2 trans is similarly distributed in all regions apart from the Cornisa
Cantábrica and central areas, being the frequency of DQ8 celiac disease higher in this latter areas. .
DR3/DR3 or DR3/DR7 homozygous distribution (%) over all DQ2 homozygous patients show high
rates de homozygosis DR3/DR7 in País Vasco and Navarra, Mediterráneo, South and Canary islands.
Conclusions: Although not absolutely defined it seems that there are 2 distintive models in Spain. 1.
Cantabric and Central areas with a low occurrence of DQ2 homozygosis and DQ2 trans, and a greater
total DQ8 presence, with the higher percentage of DR3/DR3 homozygosis. 2. País Vasco and
Navarra, Mediterráneo, South and Canary islands where more that 80% of all homozygous were
DR3/DR7, with a high frequency of DQ2 trans and low frequency to DQ8. 3. Madrid is a mixed area
probably related to migration and diversity of the city.
These data are highly compatible with the ones available about allelic frequency in Spanish
population: http://www.allelefrequencies.net/default.asp
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Oedemas in a teenager: an atypical coeliac disease and/or primary intestinal
lymphangiectasia?
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Objectives and Study: Coeliac disease (CD) is a multifactorial, autoimmune disorder triggered by a
well-identified environmental factor (gluten and related prolamins present in wheat, rye, and barley)
and it can occur at any stage in life. Primary intestinal lymphangiectasia (PIL) is characterized by
impaired small intestinal lymph drainage and ectatic lymphatics, and is often associated with lymphatic
abnormalities elsewhere in the body. Both CD and PIL can result in a protein losing enteropathy and
patients usually present with peripheral oedema.
Methods: Case-report
Results: 12-years-old female, previously healthy, was admitted for a progressive and bilateral leg and
foot oedema evolving over 3 days associated with a weight gain of 6 Kg in a 4 months period. She
reported an episode of vomiting, abdominal pain and diarrhea with spontaneous recovery 7 days
before admission. Upon examination she had a bilateral palpebral, malleolar and leg oedema, with a
positive Godet sign. Laboratory investigation revealed hypoproteinemia, hypoalbuminemia,
lymphocitopenia, and low serum levels of immunoglobulins G, A and M. Intestinal CD serological
markers were negative and HLA-DQ2 +. Folic acid deficiency. CMV serology was IgG+/IgM-. She had
no proteinuria. Echocardiogram was normal. Culture of stools was negative and alpha-1 antitrypsine
clearance on faeces was elevated. A protein-losing enteropathy was considered and she performed
additional exams: upper endoscopy showed duodenal lymphangiectasias and colonoscopy was
normal. Histology revealed: on duodenal biopsies a CD Marsh type 3a, and in sigmoid colon biopsies
large lymphangiectasias. She had a normal magnetic resonance enterography except for the
presence of a cyst near duodenum, eventually a lymphangiectasia. On video capsule endoscopy we
found oedema and lymphangiectasias in duodenum. She started a gluten-free and a protein enriched
diet (3g/Kg) and she maintains follow-up at our Gastro Paediatrics consultation while she awaits for a
lymphoscintigraphy for further diagnosis clarification.
Conclusion: This case reports an apparent association between an atypical CD and PIL. Both can
present with significant hypoproteinemia and oedema. The distinctive small intestinal mucosal
changes and the presence of lymphopenia and hypoimmunoglobulinemia are helpful in differentiating
them. If not recognised promptly this association can severely compromise the well-being and growth
of a child.
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Outcomes of high dose of vitamin D in children with vitamin D deficiency and coeliac disease
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Patients with Coeliac Disease (CD) have a higher risk of developing bone disease and Vitamin D
deficiency. The effectiveness of standard daily Vitamin D supplementation is often limited by long-term
patient compliance.
Aims and Objectives: To evaluate the effectiveness of a high, single dose of Vitamin D to correct
plasma Vitamin D deficiency in patients newly diagnosed with Coeliac disease and those with
confirmed coeliac disease who had already been advised to adhere to a gluten free diet (GFD).
Methods: A prospectively maintained clinical database was used to identify all children with CD with a
Vitamin D deficiency treated with a single high dose of Vitamin D from January 2017- June 2018.
Participants included new referrals with suspect CD or patients with longstanding disease attending
their regular annual review. Information on ethnicity, anthropometry, Vitamin D level, PTH level, TTG
level and clinical dietetic assessment of compliance to GFD was also collected.
Patients with plasma Vitamin D levels below 25 nmol/l were given a high oral dose of Vitamin D (InVita
D3 ™) based on their age (150,000 IU < 12years and 300,000 IU >12years). Patients with a level 2550nmol/l and raised PTH were also supplemented, those with a normal PTH were not. Plasma levels
of Vitamin D were then re-checked after 6 months. Predictors of baseline changes in plasma Vitamin
D levels such as ethnicity, season, gender, PTH, BMI Z-scores, new vs previous diagnosis and TTG
level were also explored.
Results: 52 patients with CD received a high dose of Vitamin D. Following supplementation, the mean
(SD) plasma concentration of vitamin D increased by 20.8 (19) nmol/L (Baseline: 24.3 (8.8.) vs 45.2
(21); p< 0.0001). At baseline 34 (71%) and 14 (29%) of the patients had Vit D levels < 25 and 25-50
nmol/L respectively. Following supplementation 9 (21%), 15 (35%) and 19 (44%) of the patients had
Vit D levels < 25, 25-25 and >50 respectively. Despite no difference in baseline measurements,
improvement of Vit D levels was more pronounced in patients with new diagnoses than review patients
(change in Vit D concentration; New 35 (15) vs 17 (18), p=0.010). Ethnicity, gender, season, PTH,
TTG, BMI Z-scores, baseline levels of Vit D were not predictive of improvement of Vit D concentration
following supplementation.
Conclusions: Treatment with one-off high dose of Vit D improves the average plasma levels of Vit D
and corrects biochemical deficiencies in the majority but not all of the patients. The superior response
seen in newly diagnosed patients is likely to indicate that true subclinical deficiencies are more
common in new diagnoses than review patients.
Disclosure of Interest: Richard Russell has received speaker’s fees, travel support, and/or
participated in medical board meetings with Nestle, MSD Immunology, AbbVie, Dr Falk, Takeda,
Napp, Mead Johnson, Nutricia & 4D Pharma Konstantinos Gerasimidis has received research grants,
speakers fees and had conference attendance paid by Nutricia/Nestle and Dr Falk.
Contact e-mail address: traceycardigan@nhs.net
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Prospective longitudinal study: use of fecal gluten immunogenic peptides to monitor children
diagnosed with celiac disease during transition to a gluten-free diet
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Objectives and Study: Treatment for coeliac disease (CD) is a lifelong strict gluten-free diet (GFD).
Although guidelines recommend regular follow-up with dietary interviews and celiac serology, these
methods may be inaccurate. Our objective was to evaluate the usefulness of fecal gluten
immunogenic peptides (GIP) as a marker to support the diagnosis and to determine the adherence to
the GFD in CD children.
Methods: Multicentre prospective observational study of children with CD. Fecal GIP, and serum
tissue transglutaminase (tTG) IgA and deamidated gliadin peptide (DGP) IgA were measured at
diagnosis, and 6, 12 and 24 months thereafter. Gluten consumption was estimated from fecal GIP
levels.
Results: Most children (97%) had detectable fecal GIP at diagnosis, whereas only 23% had
detectable fecal GIP on a GFD. The rate of fecal GIP detection increased from 13% at 6 months to
25% at 24 months. Forty six % transgressors had multiple stools with detectable GIP.
Mean estimated gluten exposure dropped precipitously from 5543 mg/day [95% CI 4345-6741 mg/day]
at diagnosis to 144 mg/day at 6 months, then increased to 606 mg/day by 24 months. In contrast, by
24 months DGP IgA levels normalised, however, 20% had elevated tTG IgA. The elevation of tTG IgA
was more prolonged in patients with detectable fecal GIP during follow-up (p< 0.05). Nevertheless,
serologic tests had low sensitivity to identify patients with detectable fecal GIP considering absolute or
dichotomous values (p>0.1).
Conclusions: Fecal GIP is a useful tool as a proof that the gluten has been ingested during a correct
CD diagnosis as well as during the assessment short and long-term GFD adherence, that will allow to
guide treatment and the need for expensive and invasive investigations.
ClinicalTrials.gov, Number: NCT02711397.
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Undigested gliadin P31-43 delays celiac disease-associated Neisseria flavescens in early
endocytic vesicles in CaCo-2 epithelial cells: role of Lactobacillus paracasei CBA L74
Mariangela Conte1, Giuseppe Labruna2, Andrea Budelli3, Lucia Sacchetti4, Riccardo Troncone1, Maria
Vittoria Barone1, Merlin Nanayakkara1
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Objectives and Study: Celiac Disease (CD) is both a frequent disease (1:100) and an interesting
model of a disease induced by food. Activation of innate immunity by gliadin peptides is an important
component of the early events of the disease. In particular, the ''toxic'' A-gliadin peptide P31-43
induces several pleiotropic effects including Epidermal Growth Factor Receptor (EGFR)-dependent
actin remodelling and proliferation in cultured cell lines and in enterocytes from CD patients. Moreover,
P31-43 can induce a delay of the endocytic trafficking probably due to a sequence similarity to HRS, a
nodal protein that regulates the maturation from early to late vesicles. Interestingly, the P31-43
induced delay of vesicular trafficking can be prevented by pretreatment of the cells with Lactobacillus
paracasei CBA L74 supernatant (Lp-CBA) that reducing the peptide entry, can thereby decrease its
toxicity
Microbial dysbiosis has been largely reported in CD patients.We previously identified a peculiar
Neisseria flavescens (Nf) strain in adult CD patients (CD-Nf). This bacterial strain, isolated from the
above samples, induced an immune-inflammatory response in human and murine dendritic cells, in
CaCo-2 cells and in ex-vivo duodenal mucosal explants of control subjects (Ctr), suggesting that it
could play a role in CD.
In the present study, we evaluated, the intracellular localization of CD-Nf respect to the Neisseria
flavescens (Nf) found in controls (CTR-Nf) and how this endocytic localization can be altered by P3143 treatment. Moreover, we evaluated whether pretreatment with Lp-CBA probiotic supernatant could
restore the normal trafficking of the CD Nf in the endocytic vesicles.
Methods: The N. flavescens strain, was used at a multiplicity of infection of 1:100 in CaCo-2 intestinal
epithelial cells. Intracellular localization of N. flavescens and colocalization with EEA1, LAMP-2 or LC3
were analysed by immunofluorescence. P31-43 used at a concentration of 100 µg/mL. The
supernatant of Lp-CBA 1.5 × 109 (CFU)/ml was recovered and filtered.
Results: We found that co-localization of CD-Nf and EEA1, early endocytic marker, was significantly
greater than Ctr-Nf (p< 0.001). Colocalization with the late endocytic marker (LAMP2) gave the
opposite result. Furthermore, using LC3 marker, we investigated the localization of CD-Nf and Ctr-Nf
in the autophagosomal compartment. CD-Nf and LC3 co-localization was significantly lower (p< 0.05)
than Ctr-Nf. These data indicate that, unlike Ctr-Nf, CD-Nf preferentially localized to the early vesicular
compartment and was able to elude the autophagosomal compartment. The treatment with P31-43
significantly decreased (p< 0.05) the co-localization of CD-Nf and Ctr-Nf with the late compartment
marker LAMP2 and significantly increased (p< 0.05) their co-localization with EEA1 and with LC3 (p<
0.05). Pretreatment with the probiotic supernatant Lp-CBA increased the co-localization of CD-Nf with
LAMP-2 and decreased the co-location with EEA1 p< 0.01).
Conclusions: Our findings suggest that the CDNf- and the Ctr-Nf strains invade the cell in different
ways and, associated with their different intracellular localization markers. Probiotic Lp-CBA can
prevent CD-Nf altered localization in the endocytic vesicles.
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Objectives and Study: Symptoms and signs are important to initiate further investigation in the
diagnosis of coeliac disease (CD). Among these, low bone mineral density (BMD) value is a commonly
seen laboratory finding.
ESPGHAN 2012 guideline has offered a score based diagnostic approach (SBDA) to provide
assurance in the diagnosis when histology or genetics were not applicable. In this regard, we aimed to
test the performance of SBDA and to search the usefulness of BMD in the SBDA as a strong and
objective finding in the diagnosis of coeliac disease
Methods: Our study included 153 children whose coeliac diagnosis confirmed by biopsy. Their
serology, symptomatology, genetic (HLA) analysis and histologic findings at diagnosis were all
reached from the archive and the diagnostic scores based on these parameters of each patients were
calculated as proposed in ESPGHAN´s SBDA.Also, BMD values of children which were obtained from
dual-energy x-ray absorptiometry(DEXA) scan of lumber vertebra around the time of diagnosis were
also investigated and Z scores of BMD were calculated according to those of Turkish healthy children
population for each child. The diagnostic sensitivity of SBDA was tested in different scenarios.
Furthermore, low BMD value was scored as a diagnostic finding and included in some of these
scenarios.
Results: The mean age of children was 9.48±3.59 years and the percentage of males and females
were 45.8% and 54.2%, respectively. All patients have got a score either equal or higher than 4 which
was the minimum value to confirm CD diagnosis in ESPGHAN's SBDA. The mean BMD Z scores of
142 out of 153 patients was -2.70±1.16 and the Z scores of 73.9% of them were found lower than -2
which refers to low BMD. Moreover, 5 different diagnostic scenarios in which histology criterion was
not included were tested. Scenario 1(S1), which covers all proposed ESPGHAN´s SBDA criteria
except histology showed a diagnostic sensitivity at 90.1%. In S2, HLA along with BMD which was
considered as CD relevant symptom were included and patients whose BMD Z score below -2 were
given 1 point. The sensitivity was found 97.2%. In S3, both BMD and HLA were not included and the
sensitivity was 85.2%. In S4, BMD was included but HLA was excluded and sensitivity remained at
85.2%. In S5, low BMD value was considered as an equivalent of malabsorption and those patients
were given 2 points, HLA was not included. It has become possible to diagnose 97.2% patients in this
scenario. (Table 1) The sensitivities between scenarios 1 and 2, also between 3 and 5 were different
(p=0,002 and p=0,000, respectively).
Conclusions: The offered SBDA showed a limited success of diagnostic sensitivity with 85.2% when
histology and HLA, which are not available everywhere, were not included. On the other hand,
accepting low BMD value as an equivalent of malabsorption and involving it by means of giving 2
points in SBDA has drastically increased the diagnostic sensitivity up to 97.2% in the absence of both
HLA and histology items. Therefore, BMD might be a convenient option at settings where HLA and
biopsy were not applicable, additionally, the overall need for biopsy may be decreased by using BMD
within SBDA.
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Histology out(a)

Undiagnosed %(n)

Diagnosed %(n)

Sensitivity %

Scenario 1

BMD out HLA in

9.9 (14)

90.1(128)

90.1

Scenario 2

BMD in (1 point) (b)
HLA in

2.8(4)

97.2(138)

97.2

Scenario 3

BMD out HLA out

14.8(21)

85.2(121)

85.2

Scenario 4

BMD in (1 point)
HLA out

14.8(21)

85.2(121)

85.2

Scenario 5

BMD in (2 points)
(c) HLA out

2.8(4)

97.2(138)

97.2

BMD: bone mineral density, HLA: human leucocyte antigen, (genetic testing for coeliac disease) a In all
scenarios histology was not included. b BMD was accepted as other coeliac disease related symptom and
given 1 point. c BMD was accepted as an equivalent of malabsorption and given 2 points.

[Comparison of Success of Different Score Based Diagnostic Approach Scenarios (n:142)]
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Luigina De Leo1, Fabiana Ziberna1, Bartolomea Gaita2, Alessia Pin2, Alberto Tommasini1, Matteo
Bramuzzo1, Grazia Di Leo1, Irene Berti1, Egidio Barbi1,2, Tarcisio Not1,2
1IRCCS

Burlo Garofolo, Pediatrics, Trieste, Italy
of Trieste, Pediatrics, Trieste, Italy

2University

Objectives and Study: The association between food allergy (FA) and celiac disease (CD) is still to
be clarified. Retrospectively, we observed that severe food allergy (SFA) is strongly associated with
CD and it seems that CD prevalence among children with SFA is 5% while in both general population
and subjects with mild allergy is 1%. In this prospective study, we further evaluated the prevalence of
CD in children with SFA, undergoing specific food oral immunotherapy (OIT), to define if SFA is a new
clinical condition at risk of CD. In patients suffering from both SFA and CD and in patients with only
SFA we evaluated and compared clinical symptoms, laboratory data, and OIT outcomes.
Methods: In this prospective study 120 patients (72M and 48F, mean age 10±3 years) have been
enrolled from January 2016 to August 2018. Inclusion criteria were: elevated IgE levels (> 85 kU/L)
against food proteins (milk, egg or wheat) and a positive history for severe allergic reactions after
exposure to the causal food (e.g. anaphylactic shock, bronchospasm). Serum samples were analysed
for determination of both IgA anti-endomysial (EMA) and anti-tissue transglutaminase (anti-tTG)
antibodies. Patients tested positive for serologic tests underwent endoscopy with duodenal biopsy.
The antigen-specific IgE and IgG4 and the tolerated doses have been evaluated before and after the
OIT.
Results: Nine (6M - 3F) out of 120 (7.5%) patients with SFA were tested positive for both EMA and
anti-tTG (40±77U/ml), and for the HLA DQ2/8 haplotypes. Five (4M -1F) of them (5/120, 4.1%)
underwent duodenal endoscopy which confirmed the diagnosis of CD.Specific IgE, IgG4 and the
tolerated dose were measured before and after OIT and no differences were observed between
patients with only SFA and patients with both SFA and CD.
Conclusion: This prospective study confirms the increased CD prevalence. Ultimately, we identified 5
(4.1%) biopsy proven CD subjects among 120 screened SFA children. Since 4 more SFA children
testing positive for EMA, anti-tTG antibodies, and HLA DQ2-8 haplotypes were considered to have
CD, overall prevalence was 7.5%. Therefore, SFA has to be considered as a new clinical condition at
risk of CD and the routine screening for CD should be strongly recommended in these children to
prevent CD-dependent complications of delayed diagnosis. Moreover, we are performing RNA seq
analysis in total RNA from intestinal biopsy samples from CD patients with and without SFA to
evaluate if there are differences in gene expression, in particular in Th1 and Th2 immune-pathways.
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Ádám Diós1, Rita Elek1,2, Judit Gyimesi3, Róbert Király1, Sibylle Koletzko4, Luisa Mearin5, László
Fésüs1, Ilma R Korponay-Szabó2,3, PreventCD, Focus in CD
1University

of Debrecen, Faculty of Medicine, Institute of Biochemistry and Molecular Biology,
Debrecen, Hungary
2University of Debrecen, Faculty of Medicine, Paediatrics, Debrecen, Hungary
3Heim Pál National Paediatric Institute, Coeliac Disease Centre, Budapest, Hungary
4Ludwig-Maximilians-University - Dr von Hauner Children's Hospital, Gastroenterology, Munich,
Germany
5Leiden University Medical Center, Paediatrics, Leiden, Netherlands
Objectives and Study: Coeliac disease (CeD) is a chronic, systemic immune disorder with
autoimmune features where ingestion of gluten induces antibodies against gliadin peptides and a self
antigen, transglutaminase 2 (TG2). TG2 is contributing to the pathomechanism by binding and
deamidating gliadin peptides. In a previous prospective clinical study (www.preventcd.com),
deamidated gliadin peptide-specific (DGP) antibodies were observed after the double-blind placebocontrolled administration of 100 mg gluten per day to 4-6 months old infants from coeliac families. At
this age, none of the children produced TG2-specific antibodies and most remained healthy in later
age (Group 1), but a few developed CeD after some years (Group 2). The aim of this study was to
investigate whether these two groups differ in DGP antibody binding characteristics that could help us
develop a diagnostic tool that can distinguish patients with CeD already at this early age.
Methods: We individually affinity-purified DGP-specific antibodies from serum samples of Group 1
and Group 2 and examined their binding properties to DGP peptides, corresponding non-deamidated
peptides (NGP), their shortened core peptide (DG0) and to an irrelevant negative control peptide in
ELISA and by biolayer interferometry in a label-free molecular interaction system (BLItz, Pall
ForteBio). DGP-specific antibodies isolated from children at the time of CeD diagnosis (Group 3) were
applied as positive controls.
Results: Kinetic results from altogether 10 purified antibody populations were available and all reacted
with DGP. Children at the time of manifest CeD (n=4) tended to have higher binding affinity (Ka =
6.98±3.9*104)) and lower equilibrium dissociation constant (KD = 1.59±1.15*10-8) indicating stronger
binding to DGP than antibodies of infants in either Group 1 (Ka = 4.8±1.51*104 and KD = 3.9±1.0*10-8 )
or Group 2 (Ka = 5.3±0.44*104 and KD = 3.47±0.22*10-8 ), but due to the small sample number this was
not significant. There was no significant difference between the binding parameters to DGP and NGP
either in none of the groups. Only children with manifest CeD reacted with the shorter DG0 peptide
(p=0,0002 compared to non-coeliac groups.
Conclusions: DGP antibodies have high binding affinity but are not specific for CeD. Before the
appearence of TG2-specific antibodies they do not differ in coeliac and non coeliac cases, therefore
diagnostic value of isolated DGP positivity is low.
Grant support: GINOP-2.3.2-15-2016-00015, NKFI 120392, EFOP-3.6.1-16-2016-00022, CE111
Interreg Focus in CD.
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Objectives and Study: To evaluate whether celiac disease (CD) diagnosis could be safely
established without performing a small bowel biopsy (SBB) in asymptomatic patients with
antitransglutaminase IgA antibodies (ATG2) levels 10 times upper level of normal (ULN),
antiendomisium antibodies ( EMA) positivity and HLA DQ2/DQ8. According to 2012 ESPGHAN criteria
in those asymptomatic cases SBB is still mandatory.
Methods: All SBB performed in our centre, from January 2013 till December 2017, to pediatric
patients with suspected CD but without symptoms (risk groups: diabetes (T1DM), other autoimmune
disease, CD relatives,..)
Results: 42 out of 228 SBB pertained to asymptomatic paediatric patients. 27 out of them had TG2 10
tomes ULN, positive EMA and were HLA DQ2/DQ8.
Looking in detail into these 27 patients, in 22 cases histology was Marsh 2-3, thus confirming CD. In
the remaining 5 children the results were:
- 4 patients had Marsh 0-1; TG2 subepitelial deposits were positive in two, in one it was difficult to
interpret and in the last one TG2 deposits were not available. Two children were first-degree relatives,
one DMID and the other one was a girl with scleroderma.
- In 1 case, although the sample was not correctly oriented to ascertain villous height, no increase in
the number of intraepithelial lymphocytes (LIE) and also no crypt hyperplasia were observed, so it was
probably a Marsh 0 lesion as well. In the SBB abundant Giardia lamblia were found. TG2 subepitelial
deposits were positive. She was a first-degree relative daughter) of a CD confirmed case.
The other 15 out of 42, had all of them TG2 level below 10 times ULN, additionally one case was
negative for DQ2/DQ8 and another one had an IgA deficiency. In two of these cases (one of them the
girl negative for DQ2/DQ8) CD could not be confirmed by histology, in the remaining cases CD
diagnosis was made.
Conclusion: In 11, 9% of asymptomatic patients of our centre, despite having TG2x10 times ULN,
positive EMA and HLA DQ2/DQ8, CD diagnosis could not be fully established. This is the reason why
omitting SBB in these patients is questionable as real benefit of gluten free diet in these potential
cases remains to be ascertained.
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Objectives and Study: The number of new patients being diagnosed with coeliac disease (CD) within
our service is rising (13 in 2008 compared with 37 in 2018). We recognised that at time of diagnosis
parents/carers want quick access to relevant and accurate information. In view of this we created 7
YouTube© videos to be available to families at the time of diagnosis. To ensure these videos meet the
needs of the patient group we carried out an audit of service evaluation both before and after
introduction of the videos.
Methods: Seven You Tube videos were completed by gastroenterology paediatric dietitians on topics
we felt were asked about most commonly in clinic. Videos were recorded using medical illustration
support and uploaded to the hospital trust YouTube account. When diagnosed patients would be
asked if they would share their email address and a link to access videos emailed to them. Videos
were also used for re-education and support for families who needed re-education at any point during
follow up.
Data was pulled from a departmental database of patients diagnosed with CD 1 year prior to videos
being introduced. Questionnaires were devised using survey monkey and one questionnaire sent to
those diagnosed prior to video introduction, another questionnaire sent to those that had used the
videos.
Results: Pre videos
For the year prior to the videos being introduced (May 2017-May 2018) 37 patients were diagnosed
with CD, 14 were excluded as English was not their first language or being unable to provide an email
address. Questionnaires were sent to 23 parents/carers. 19/23 (82%) responded to the questionnaire.
17/23 (89.4%) were happy with time to wait for dietetic review post diagnosis and 18/23 (94.7%) were
happy with information provided at time at diagnosis. 4/23 (21%) felt quicker access to relevant
information would have improved the diagnosis process and 17/23 (89.4%) felt the introduction of
YouTube videos would be helpful. When asked to score the service from 1 (lowest) to 10 (excellent)
the mean score was 8/10.
Post videos
Between May 2018 - Sept 2018 7 patients were newly diagnosed with CD and sent the video link
following the phone call to advice regarding diagnosis and appointment to commence diet. All
parents/carers responded to the questionnaire (100%). 6/7 (85.7%) were happy with how quickly their
child was seen following diagnosis confirmation. All parents/carers (100%) also reported the You Tube
videos were useful. All parents/carers (100%) found the dietetic appointment useful. Suggestions were
made to include a video that could be aimed at teachers/support staff in schools. When asked to score
the service from 1 (lowest) to 10 (excellent) the mean score for the You Tube videos was scored as
9/10 and the dietetic coeliac service was also scored as 9/10.
Conclusion: The introduction of the you tube videos appears to have had a positive impact on the
dietetic led coeliac service within our trust with parents/carers reporting the videos as an improvement
in the current service and scoring the service higher post videos. We will continue to review content of
videos and introduce new topics as required.

Disclosure of Interest: RKR has support from MSD Immunology, Abbott, Dr Falk, Nestle and Ferring
Pharmaceuticals.
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Objectives and Study: Gluten-free diet(GFD)is the only accepted treatment for CD.The aim of this
study was to determine dietary adequacy and growth status in children with CD on GFD and to
compare these parameters with healthy childrens diets.
Methods: This is a case-control observational study conducted between 2015-2018. Inclusion criteria
were children with biopsy-proven diagnosis of CD,on a GFD at least one year of follow-up.Agematched healthy control group were recruited.Three-day food records with at least one day on
weekend and anthropometric measurements(body weight and height) were taken from both groups by
a dietitian. Height-for-age Z-score (HAZ), weight-for-age Z-score (WAZ), body mass index Z score
(BAZ),body mass index (BMI) for age values were calculated with World Health Organization (WHO)
Anthro/AnthroPlus program for assessment of growth status. Daily nutritional consumption records
were analyzed by the Nutritional Data System (BEBİS). Mean adequacy ratio (MAR) was used for
assessment for dietary adequacy status.Nutritional adequacy ratio(NAR)for ten important nutrients
(Protein,vitamin A,E and C,thiamine, folate,calcium,magnesium,iron,zinc)for CD patients analyzed for
MAR calculation.
Results: Fifty-one CD patients (17 boys,34 girls)aged between 3-17 years old(mean age 10.9 ± 3.95
years old),54 healthy individuals(26 boys,28 girls) aged between 2-17 years old (mean age 11.6 ±
3.21 years old)were enrolled to our study(p< 0.05).Median GFD duration was 31 months(IQR 15-83
months)for CD patients.Fifty-nine percent of CD patients had short stature and 11.8% had thinness.A
statistically significant difference was found between the mean and the baseline values of the CD and
healthy group. There was statistically significant difference between the mean values of the HAZ, BAZ
and BMI values (± SD) of CD and the healthy control group (respectively, HAZ -1.85 ± 1.40; -0.25 ±
0.77 / BAZ -0.74±1.38; 0.60±0.82/ BMI 17.1 ± 3.25; 19.5 ± 3.47) (p< 0.001).Also, we found that there
was statistically significant difference in the mean values of WAZ between under 10 years CD (n:20)
and healthy control group (n:24) (respectively -0.33±1.31; 0.19±0.91)(p< 0.001).We evaluated celiac
patients daily energy and macronutrients intake from gluten-free products (bread, cake, flour, biscuits,
pasta). Daily energy intake was 20.2 ± 7.87% of total energy. Macronutrient intake were 38.1 ± 13.2%
for carbohydrates, 20.5 ± 9.47% for fiber, 4.0 ± 2.10% for protein and 3.7 ± 2.70% for fat.When the
dietary adequacy of both groups was compared, the MAR score of the celiac group (67.5 ± 13.6%)
was statistically significantly lower than the healthy group (81.6 ± 11.66%)(p< 0.001), although there
was no statistically difference of daily energy intake adequacy (97.42 ± 29.20% / 104.8 ± 15.92%)
between the groups. A positive correlation was found between dietary adequacy and HAZ, BAZ results
of all children(Pearson correlation,r:0.286,p=0.003;r:0.346,p=0.000),but when evaluated separately as
patient and control group,the result wasn't significant(p> 0.05).
Conclusion: We determined adversely affected growth and lower dietary adequacy in CD.An
adequate diet pattern should be planned in these patients after diagnosis,nutrition education should be
provided to patients and families.
Keywords: Coeliac,nutrition,gluten-free diet
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Celiac (n=51)

Healthy Control Group (n=54)

Energy (dietary reference intakes)
97.42 ± 29.19
%

104.79 ± 15.91

MAR, %

67.48 ± 13.59

81.58 ± 11.65

Protein,NAR%

88.10 ± 15.00

99.12 ± 4.45

Iron,NAR%

61.80 ± 22.58

81.43 ± 18.72

Zinc,NAR%

74.84 ± 20.61

87.40 ± 15.45

Folat,NAR%

54.89 ± 18.06

67.11 ± 18.51

Vitamin A,NAR%

73.57 ± 24.33

88.85 ± 18.25

Vitamin B1,NAR%

57.11 ± 15.19

81.46 ± 15.68

Magnesium, NAR%
50.07 ± 17.01
73.24 ± 18.36
[Comparison of nutritional adecuacy ratio (NAR), mean adecuacy ratio (MAR) scores and energy
intake adequacy in celiac and control group]
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Establishing kit-independent calibrators for measuring serum transglutaminase antibody
concentrations for the prediction of coeliac disease
Rita Elek1,2, Szilvia Horváth1, Ádám Diós1, Judit Gyimesi3, Ildikó Szabó1, Róbert Király1, Boglárka
Tóth1, Katharina Werkstetter4, Sibylle Koletzko4, László Fésüs1, Zsófia Simon-Vecsei1, Daniele
Sblattero5, Ilma R Korponay-Szabó2,3, ProCeDe, Focus in CD
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Objectives and Study: High serum levels of IgA autoantibodies against transglutaminase 2 (TGA) are
associated with villous atrophy in the small bowel and thus non-invasively predict coeliac disease
(CeD). Current ESPGHAN guidelines allow the diagnosis of CeD without small bowel biopsy in
symptomatic children with HLA-DQ2 or DQ8, if TGA-IgA is higher than 10 times the upper limit of
normal (10xULN) and endomysial antibodies (EMA) are also positive. However, all currently available
commercial TGA measuring kits provide only relative values compared to a positive coeliac sample,
which contain a polyclonal mixture of antibodies with variable binding kinetics. Consequently, clinically
used numerical values (arbitrary units) are neither directly comparable, nor their predictive value is the
same. Our aim was to measure absolute serum TGA concentrations directed to specific
transglutaminase (TG2) epitopes and evaluate predictive value of these antibody subpopulations.
Methods: TG2 proteins selectively expressing coeliac epitope 1 and 2 were recombinantly produced
and biotinylated, thereafter used as antigens for the affinity purification of epitope 1 and epitope 2specific TGA IgA and IgG from serum samples of children with untreated CeD and high TGA+EMA+
results. These epitope-specific natural TGA antibodies served as binding reference in bio-layer
interoferometry (Blitz, Pall ForteBio) which optically measures a signal proportional to absolute
concentration in ug/ml to the same biotinylated TG2 protein coated to steptavidin biosensors without
the need of secondary labelling antibodies. These signals were compared with the binding of epitopespecific celiac TG2 minibodies expressed by phage-display methods and those of 70 TGA+ patients
serum samples forming previously part of the ProCeDe study (Werkstetter, Gastroenterology 2017) for
which results of 8 clinical TGA assays and histological assessment were available.
Results: Untreated CeD patient samples contained predominantly epitope 2-directed TGA-IgA (6796%, median 87%), while the proportion of epitope-1 directed IgA was significant (>20%) only in
patients with severe malabsorptive symptoms or general condition (median 11%). The TGA-IgG
content was highly variable and in most samples low. A cut-off range value of 80-120 ug/ml of epitope2 serum TGA-IgA concentration was associated in bio-layer interferometry with the prediction of 99%
specificity for Marsh III lesion and ELISA results also indicated a similar value. It was not possible to
establish a reliable predictive cut-off for epitope-1 specific TGA-IgA.
Conclusions: Serum concentrations of epitope 2-specific TG2 antibodies correlated with villous
atrophy and thus the final CeD diagnosis, while the serum concentrations of epitope 1-specific TG2
antibodies only correlated with the severity of clinical symptoms. Epitope-specific submolecular TG2
antibody tests allow a more precise prediction of villous damage than conventional ELISA methods
measuring total TGA.
Grant support: GINOP-2.3.2-15-2016-00015, NKFI 120392, EFOP-3.6.1-16-2016-00022, CE111
Interreg Focus in CD.
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Effect of gluten-free diet on growth and anti-tissue transglutaminase antibody levels in newly
diagnosed coeliac children using the biopsy and non-biopsy pathways
Nabil El-Lababidi1,2, Pavel Frühauf1,2
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Objectives and Study: Coeliac disease (CD) is an immune mediated systemic disorder elicited by
gluten and related prolamines in genetically susceptible individuals. The only known treatment for CD
is a gluten-free diet (GFD). CD can be diagnosed with histological verification of the disease, or when
fulfilling certain strict criteria [clear history of symptoms suggestive of CD, anti-tissue transglutaminase
antibody (tTGA) levels more than 10-fold upper laboratory norm (ULN), positive anti-endomysial
antibodies (EMA), HLA-DQ2/-DQ8 positivity] in Europe, without a biopsy.
The aims of this prospective study are the evaluation of GFD effect on growth and tTGA levels in both
biopsy and non-biopsy newly diagnosed children.
Methods: Enrolled children had their growth parameters [height, weight and weight-to-height (W/H)
percentiles] measured regularly for the first 18 months since the commencement of a GFD. tTGA
levels were obtained at each visit. An ANOVA (Analysis of Variances) was performed to evaluate the
presence of significant statistical differences in growth parameters at the time diagnosis and 18
months later. A P-value of ≤ 0.05 was considered significant. The average time of tTGA levels
normalization was calculated. All children were diagnosed in adherence with the ESPGHAN
(European Society for Paediatric Gastroenterology, Hepatology and Nutrition) guidelines.
Results: 309 newly diagnosed children (average age 7.14±3.45 years) between 1/2013 and 5/2017
were enrolled. 137 were diagnosed using a biopsy and 173 were diagnosed without it.
18 months later, biopsy diagnosed children failed to show statistically significant improvement in their
growth parameters (P-value for height percentiles 0.76, weight percentiles 0.73 and W/H 0.66). Nonbiopsy diagnosed children managed to show a statistically significant improvement in their height (P =
0.048) and weight (P = 0.002) percentiles but not in their W/H percentiles (P = 0.15).
It took the biopsy cohort an average of 6.5±3.2 months to achieve physiological tTGA values. 12
children did not achieve normalization after 34 months of follow-up. The non-biopsy cohort required
10.3±6.6 month to achieve normal tTGA levels. 42 of them failed to do so after 58 months of follow-up.
Conclusions: Due to the lesser severity of CD clinical symptoms, biopsy diagnosed children did not
demonstrate a statistically significant improvement in their growth parameters after 18 months of GFD.
Non-biopsy diagnosed children have more severe clinical manifestations and they show a statistically
significant improvement in their height and weight 18 months later. Due to the proportionate height
and weight gain, they failed to show a statistically significant improvement in their W/H percentiles.
When compared with the non-biopsy cohort and due to the lower tTGA levels at the time of diagnosis
of biopsy diagnosed children, it took them less time to achieve normal tTGA levels. However, 12
biopsy diagnosed children failed to achieve this after 34 months of follow-up and 42 non-biopsy
diagnosed children failed to achieve the same after 58 months of follow-up. With a known tTGA halflife time of 30 to 60 days, a question regarding their adherence to GFD is in place.
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Short stature in coeliac disease: a tall problem
Jade Fokkens1, Lian Roovers2, Petra van Setten1, Margreet Wessels1
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Objectives and Study: Coeliac disease is a common autoimmune disease with short stature in 2031% of the cases. Literature reports insufficient data about the course of this short stature during
treatment with a gluten-free diet. Daily practice tells us that not all children have adequate catch-up
growth. The aim of this study is to identify: 1. The small statured children with incomplete catch-up
growth and 2. Influencing factors. As a result, care for children with coeliac disease could be further
improved.
Methods: Retrospective cohort study in the Rijnstate Hospital, Arnhem, the Netherlands, in 298
children with coeliac disease between 1988 till 2018. Twenty children were excluded from analysis
because there was missing data concerning their diagnosis. Data on growth at diagnosis and during 5
years of follow-up were analysed. Short stature was defined as a length of -2 standard deviation (SD),
less than -2 SD or length below the target height range. Catch-up growth was analysed in the children
with at least 5 years of follow-up. Catch up growth was defined as recovery to the child's previous
growth line and/or growth within target height range. In addition, coeliac disease related diagnostic
criteria, age at diagnosis, co-morbidity in patients and family members, and dietary adherence were
evaluated in relation to catch-up growth. The study was done according to international ethical
standards. Analysis was performed with version 22 of SPSS. T-tests, Chi-Square test, Fisher exact
test, Mann Whitney-U test, Cox proportional hazards regression, Logistic regression and Kaplan Meier
survival analysis with log-rank test were used where appropriate.
Results: A quarter (24%) of the children with coeliac disease had a short stature at diagnosis (N =
67). Analysis of children with 5 years of follow-up revealed that after 5 years, 26% of the 55 short
statured children had incomplete catch-up growth. Comorbidity and diagnostic coeliac criteria did not
affect the catch-up growth. The growth pattern showed that catch-up growth mainly occurred during
the first 3 years of treatment (see figure). There is an inverse relationship between the severity of
growth retardation and catch up growth. With an extra 1 standard deviation score (SDS) deflection of
length, children were 7.8 times less likely demonstrating complete catch-up growth (p = 0.004). There
was no difference in catch-up growth between children who were diagnosed with coeliac disease preor post-pubertal. Dietary non-compliance seemed a predictor of incomplete catch-up growth however,
this was not statistically significant (p = 0.191).
Conclusions: Incomplete catch-up growth occurs frequently in short statured children with coeliac
disease. In case of insufficient catch-up growth after 3 years of treatment, we advise to check dietary
compliance and consider other (treatable) causes of short stature.
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[Figure showing catch-up growth in children with coeliac disease during 5 years of follow-up. ]
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Screening of celiac disease: adherence to the ESPGHAN guidelines
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1Marche

Polytechnic University, Department of Pediatrics, Ancona, Italy
Hospital of Salerno, Pediatric Unit Center for Pediatric Celiac Disease, Salerno, Italy

2University

Objectives and Study: The ESPGHAN guidelines recommend the use of IgA class anti-tissue
transglutaminase type 2 antibody (anti-TG2) and total serum IgA (if unknown) as initial tests in the
suspicion of celiac disease (CD). Only in subjects with IgA deficiency, at least one additional test
measuring IgG class CD antibodies is recommended. Antibodies against deamidated gliadin peptides
(anti-DGP) may be used in children younger than 2 years old with strong suspicion of CD who are
negative for anti-TG2. Tests for the detection of antibodies against native gliadin peptides should not
be used. HLA-DQ2/HLA-DQ8 typing may be offered to asymptomatic subjects at risk for CD to select
them for further CD-specific antibody testing.
The aim of the present study is to assess the adherence to the ESPGHAN guidelines in the clinical
practice.
Methods: We enrolled consecutive patients seen at 2 pediatric gastroenterology outpatient services
(Ancona and Cava de Tirreni, Italy), in which a screening for CD had been performed between
September 2017 and September 2018. A database was created to register patients' gender, age at
the time of prescription, indications to CD tests, serological and genetic tests prescribed by physicians
as first level screening in the suspicion of CD. We analyzed the frequency of separate and combined
prescriptions and the resulting public healthcare costs.
Results: Overall 202 patients were enrolled, mean age 6.7 years (+/- 4.1 SD), 59% of females. The
most common reasons for testing were failure to thrive (34.6%), recurrent abdominal pain (32.2%) and
chronic diarrhea (24.3%). Anti-TG2 IgA was prescribed in 88.1% of children, anti-TG2 IgG in 29.7%,
anti-DGP IgA in 43%, anti-DGP IgG in 47%, anti-native gliadin IgG and IgA in 15.8%, EMA in 44.5%
and total IgA in 45% of patients. Patients tested with anti-DGP were younger than 2 years old only in
13.6%. The correct tests (defined as combination of tTG IgA and total serum IgA, in addition to antiDGP in children younger than 2 years old) were prescribed only in 11.3% of patients. 9.9% of patients
underwent HLA typing, although only 10% of them had an increased risk of developing CD. The main
combinations of prescribed tests and relative cost are shown in Table 1. Public healthcare costs for
the prescribed tests resulted to be about two fold increased compared to those potentially generated
from a correct prescription.
Conclusions: Based on our results, the screening tests for CD as recommended by the ESPGHAN
guidelines are applied in a small percentage of cases. This conduct may have an important impact on
public health costs.
tTG IgA

tTG IgG

DGP IgA

DGP IgG

EMA IgA

X

total IgA

anti-native prescriptions cost
gliadin
(%)
(euro)

X

X

X

X

X

X

X
X

X

X

X

X

X

X

X

6.9

59.3

X

6.4

43.7

X

X

5.9

79.8

4.9

31.0

4.9

20.5

4.4

51.6

3.9

30.8

X
X

20.5

X

X
X

10.3

X

[Table 1. Main combinations of prescribed tests and relative costs]
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coeliac disease
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Objectives and Study: Coeliac disease (CD) is mostly under-diagnosed. Population screening has
been suggested as a possible strategy for detecting undiagnosed CD. An alternative approach is the
case-finding (CF) that relies on an active role played by primary care physicians in selecting the
individuals to be tested for CD, in the presence of conditions known to be associated with CD. The
main aim of the study is to compare the diagnostic yield of 2 strategies, screening regardless of
symptoms versus case finding (CF), using a point-of-care test (POCT), for the detection of coeliac
disease (CD) in primary care. Moreover we assessed the cost-consequences of the different
screening strategies according to resource consumption and to the perspective of the Regional
Healthcare System (RHS).
Methods: Prospective cross sectional study design in primary care and CD regional referral center
settings. All subjects between 1 and 14 years of age who consecutively were seen at their family
pediatrician (FPs) offices were offered a screening (Sc) utilizing a POCT for anti-transglutaminase
immunoglobulin A antibodies. Immediately after the test, but before knowing the results, a case finding
(CF) search for one or more symptoms or conditions associated with higher risk for CD was
performed. All POCT-positive and POCT-negative symptomatic subjects at CF were referred to the
CD Centers to be assessed for CD with conventional celiac serology and, if positive, with intestinal
biopsy. Costs of examinations and diagnostic investigations were estimated according to regional
outpatient tariffs putting into account a price of €2.5 for each POCT. The minimum number of subjects
for adequate study power was estimated and two sensitivity analyses were developed for evaluating
the strength of the results regarding yield and costs of the 2 diagnostic strategies, respectively.
Results: POCT was consecutively offered to 3,358 children, mean age 5.7 years; age range 12
months -14 years, (53.8% females). Screening detected 16 new cases of CD, while CF would have
detected 5 new cases of CD but all had a POCT positive. Taking into account the prevalence of CD in
the population (1:234) in care of FPs and the prevalence found in the study sample (1:206), the
expected prevalence would be 1/234 + 1/206, that is 1:111 if all subjects were screened by POCT.
Both in the first and in the second sensitivity analysis, POCT was less costly than CF for each CD
patient detected.
Conclusions: the results of our study suggest that a POCT based mass screening in primary care
may be useful to bridge the diagnostic gap of CD in children. Economic analysis has shown possible
savings with POCT strategy in our Region.
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Cost-effectiveness and cost-utility analyses developed in specific pediatric settings and different health
care systems are required to better evaluate the health economic profile taking also into account the
cost related to the missed diagnosis of the CD.
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Epidemiological and genetic aspects in 20 patients with Type 1 Diabetes and Celiac Disease
Alejandro Guouman1,2, Patricia Motta2, Amanda Benitez1, Noelia Pegoraro3, Zulma Caballero3, Marina
Karinic2, Osvaldo Enrique3
1Hospital

Pediatrico Avelino Castelan (Chaco), Corrientes Capital, Argentina
Perrando, Resistencia, Argentina
3Hospital Pediatrico Avelino Castelan (Chaco), Resistencia, Argentina
2Hospital

Introduction: Celiac Disease (CD) and type 1 diabetes (DB1), share known genetic and
immunological factors, and probably also factors not yet elucidated, so both are considered associated
diseases.
Objective: To define the moment of diagnosis of both diseases and establish a risk gradient in relation
to the HLA-DQ
Methods: Retrospective and transversal work, evaluating patients with diagnosis of both diseases in
our institution during a period of 10 years, (2008-2018), considering in both, date of diagnosis and
genetic study The diagnosis of DB1 was made according to the criteria of the ADA (AMERICAN
DIABETES ASSOCIATION), and of EC according to the classic criteria (2008 to 2011) and according
to the criteria of the European Society of Gastroenterology, Hepatology and Pediatric Nutrition
(ESPGHAN) (from 2012 to date). We studied 20 pediatric patients with DB1 and EC 13 women and 7
men. Average age 8 years. 193 healthy adults as control group 101 women and 92 men. Average age
42 years.
DNA extraction was performed using commercial equipment. For the typing of the DQB and DQA loci,
generic amplification was used by PCR and reverse hybridization (INNOLIPA). To establish the risk,
the Odds Ratio (OR) value was determined. The statistical significance was evaluated with the test2
test, considering a statistically significant value of P≤0.05 with Yates correction.
Results: Of the 20 patients found with CD and DB1 during this period, in 16 cases the diagnosis was
made simultaneously with the debut of DB1, in 3 patients the diagnosis of CD was later than that of
DB1 (but within the 1st subsequent year to the diagnosis of DB1, and with the 1st study of antibodies
requested to the patients); and in one patient the diagnosis of diabetes at one year and two months
after the diagnosis of CD (over 169 patients diagnosed of CD in our institution in a period of 8 years
(2011-2018). Regarding the HLA obtained in the 20 patients with DB1 and CD, 75% (N 15) of the
patients had double dose DQ2, double dose DQ8 or DQ2 / DQ8. In the remaining 5 patients, 2 were
DQ2 in single dose and 3 DQ8 in single dose. We did not have patients with DQ2.2, nor DQ7.
Conclusion: In the majority of patients, the diagnosis of both diseases was made simultaneously, at
the debut of their DB1 (80%). The presence of positive double dose genetic study conferred a very
high risk of development of both diseases, obtaining in them a radio odds of 69, with p less than
0.00000001. Also, the absence of dq7 gave it a protective factor in the development of DB1 168 of
169 patients diagnosed with CD did not develop DB1 after starting the gluten-free diet, with a mean
follow-up of 4 years, despite having the genetic risk.
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Prevalence of seronegative celiac disease and non-celiac duodenal histopathology in children
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Objectives and Study: The diagnostics of celiac disease is usually started by measuring tissue
transglutaminase antibodies (tTGab), which might disregard possible seronegative patients. Currently,
however, the prevalence, main causes and long-term outcomes of children with seronegative
duodenal lesion remain obscure. We investigated these issues in two countries with markedly different
disease burden and healthcare system.
Methods: Comprehensive clinical and histological data and results of tTGab and endomysium
antibody (EmA) measurements were collected from 1192 Finnish and 916 Romanian children who had
undergone systematic duodenal sampling. From 2012 onwards the patients have participated to a
prospective study. Furthermore, research database of 509 Finnish children with celiac disease was
examined for possible earlier seronegative patients. Analysis of celiac disease-associated HLA
DQ2/DQ8 and advanced immunohistochemical tools, including mucosal IgA deposits, were utilized for
differential diagnostics.
Results: Celiac disease was diagnosed in altogether 300 Finnish and 288 Romanian children, of
whom tTGab/EmA were systemically measured from 300 and 132, respectively. No seronegative
celiac patients were found, although some had only tTGab or EmA positive, and two children had
selective IgA deficiency. Seronegative duodenal atrophy was detected in eight Finnish and six
Romanian children, their most common diagnoses being inflammatory bowel disease (IBD) and
bacterial/parasitic infections, respectively. Two cases received no diagnosis. None of these 14 children
had evidence of primary of coexisting celiac disease in special investigations nor developed the
disease during long-term follow-up. Inflammatory or other non-atrophic duodenal changes, of which
the most common cause was IBD,was seen in 45 children. Also no tTGab/EmA negative celiac
children were found from the celiac disease research database, although again some cases had only
the other antibody test positive.
Conclusions: True seronegative celiac disease is exceptional in children in the era of modern
autoantibody tests. Other reasons for duodenal injury should thus be actively searched, bearing in
mind possible country differences.
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Objectives and Study: Coeliac disease (CD) affects approximately 1% of the world population.
Specific antibodies are used for screening and follow-up of patients with CD. There are scarce data
regarding CD screening patterns in unselected populations in the real-world, and on adherence to
professional guidelines for CD diagnosis and management.
We aimed to explore current practices in the diagnosis and management of CD in children and adults,
using data from a large Health Maintenance Organization.
Methods: We used a population-based electronic health records database, covering over 4 million
individuals. Over the study period of 1.1.2008-31.12.2015 data were collected on rates and results of
CD serology testing and intestinal endoscopy procedures. Subgroup analysis was performed by age
groups, gender, ethnicity and socioeconomic status.
Results: The CD serology testing rate was 17.1% and 8.9% in the paediatric and adult population,
respectively. The cumulative incidence of positive CD serology was 0.45% in children, and 0.17% in
adults. Positive serology was associated with age, gender, ethnicity and socioeconomic status subgroups (p-value< 0.01). Among subjects with positive CD serology, gastrointestinal endoscopies were
not subsequently performed in 44.1% of children and 47.1% of adults. Within the study period, 36% of
children and 56% of adults never achieved CD serology normalization.
Conclusions: Screening for CD is common in a general population, with incidence varying by age and
demographic characteristics. In this large cohort, intestinal biopsies were not conducted to confirm
diagnosis when indicated, and CD serology remained positive over time in a large percentage of both
children and adults.
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Objectives: To determine the prevalence of hypertransaminasemia (HTS) among children and
adolescents with Coeliac disease (CD) in north Israel.
Study: CD occurs in about 1% of people in most populations. However, there are differences in
prevalence worldwide. For example, in Europe, Germany has a lower prevalence of CD than in other
countries. Within the USA, the prevalence in African-Americans is low compared to those of white
ethnic background.
CD primarily affects the gut, but the clinical spectrum is remarkably variable, and the disease can
affect many extraintestinal organs and systems, including the liver. The hepatic dysfunction presenting
in CD ranges from asymptomatic liver enzymes elevation to chronic liver disease. The prevalence of
HTS in children and adolescents with CD also varies depending on country of origin. HTS prevalence
between 15%-57% was reported for different populations from Spain, Turkey and USA. A recent study
in Trieste, Italy described a prevalence of 3.9% of HTS in children with CD. There is limited data on
the epidemiology of HTS in paediatric CD and no data at all about it in Israel.
Methods: We reviewed the data from children diagnosed with CD between 2006 and 2016 at the
north district of Israel. Subjects were identified based on the ICD-9 code 579.0 for CD.
The diagnosis of CD was confirmed in those with a positive CD serology (tissue transglutaminase IgA
or endomysium antibody IgA/IgG) and small intestinal biopsy showing Marsh 2 or 3 changes. We
excluded Patients without biopsies, Marsh 0 or 1, Marsh 2 with negative celiac serologies, or preexisting liver disease. We considered only the transaminases obtained at the time of diagnosis or
within 6 months before. HTS was defined as alanine aminotransaminase (ALT) above 1.5 times the
upper limit.
The study was conducted in conformity with local IRB regulations.
Results: Data from 300 patients was reviewed. Ninety-five patients were excluded: 27 did not have a
biopsy, 28 had Marsh 1 histopathology, 40 did not have documented Transaminases within 6 months
before the endoscopic biopsy.
Of the remaining 205 patients (mean age 7.2±4 years,63% girls), ALT was normal in 190 patients
(92.6%), whereas 15 (7.3%) had an elevated ALT . Among those with an elevated ALT, only 1 (0.5%)
patients had a significant HTS (ALT above 1.5 times of the upper limit).
Conclusions: Preliminary data shows that the prevalence of HTS in Israeli paediatric patients with CD
is as low as (0.5%). Previous studies in other countries demonstrated other results, most of them
showing higher prevalence. These results suggests that the prevalence of HTS in coeliac in north
Israel, is lower than reported in other populations. These variabilities can be explained by genetic and
environmental factors, but also by early diagnosis.
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Determination of duration and frequency of medical follow up, dietary compliance rates and
assessment of the quality of life in celiac patients between 8-18 years of age in Ankara
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Objectives and Study: Celiac disease is an enteropathy of inflammation in the small intestine, which
is triggered by dietary gluten intake and occurs by the interaction of genetic, environmental and
immunological factors. The aims of this study were to determine the frequency and duration of medical
follow-up in children who were diagnosed as celiac disease by endoscopic biopsy, to determine
dietary compliance rates, to examine the effects of gluten-free diet on blood pressure and other
anthropometric values and to evaluate quality of life.
Methods: 150 celiac patients aged 8-18 years (who are diagnosed according to ESPGHAN criterias)
diagnosed and followed at least for one year without any extra diagnosis at Ankara Yenimahalle and
Gülhane Training and Research Hospitals together with Celiac disease patients who followed up in
other hospitals for at least one year period and their parents were reached through the Ankara Celiac
Association. Control group consisted of 150 healthy children and their parents who were admitted to
the Ankara Yenimahalle Training and Research Hospital's outpatient clinic were included in this study,
also. A questionnaire consisting of four sections; general information, information about Celiac
disease, Celiac Symptom Index and quality of life scale for children was applied to the individuals who
participated in the study voluntarily. Vital signs and anthropometric measurements were measured and
saved.
Results: 150 patients included in the study, 108 (72%) were female and 42 (38%) were male.The
mean follow-up timeof patients was 5.3 ± 3.8 years. 144 patients (96%) were followed up at regular
intervals and 6 (4%) patients were excluded from follow-up. 108 (72%) patients have complete
compliance with the diet. The mean BMI Z score was significantly higher in patients with at least 1
year of gluten-free diet compared to pre-diagnosis (p< 0.05).15 patients were overweight (Z score >
+), 1 patient was obese (Z score > +2). There was no patient with high blood pressure.The total quality
of life of patients who always adhere to their diet is significantly higher than patients who sometimes
adhere to their diet (p< 0.05). According to the Celiac Symptom Index, patients with high quality of life
have a high rate of adherence to diet. The mean age of the patients was 12.7 ± 3.3 years. The most
common symptom was abdominal pain (60.6%) followed by diarrhea (49.3%) and abdominal
distention (40%).
Conclusions: The mean follow-up period of the patients included in the study was 5.3 years, 144
(96%) were followed-up periodically and 6 (4%) were excluded from medical follow-up. 108 (72%)
patients were strictly adhering to their gluten-free diet. This study findings showed that antropometric
measurements of the patients who are adhering to gluten free diet strictly, increased and long-term
gluten free diet does not cause arterial hypertension. Total quality of life score and Celiac Symptom
Index scores of celiac patients with good dietary compliance were found to be higher.
Keywords: Celiac disease, child, quality of life, Celiac Symptom Index
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Neurotensin: any clue in paediatric coeliac disease?
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Objectives and Study: Neurotensin (NT) is a gut hormone secreted by specific endocrine cells
scattered throughout the epithelial layer of the small intestine which has been identified as an
important mediator in several gastrointestinal functions and disease conditions. Its potential
involvement in coeliac disease (CD) has been investigated, but there are conflicting findings. The aim
of this study was to evaluate serum NT levels in children with CD at diagnosis comparing to a control
group and to investigate if NT correlated in CD patients with symptoms, antibody response and
intestinal mucosal damage.
Methods: Children who underwent gastrointestinal endoscopy for CD or other clinical reasons were
enrolled. Patients with CD diagnosed according to the latest ESPGHAN guidelines without biopsy
were also recruited. Subjects with histopathologic signs of unspecific inflammation or attributable to
other diseases were excluded from the study. Further exclusion criteria were: gluten-free diet,
neoplasia, immunosuppressive therapy, neurological/neuro-psychiatric pathology, history of
allergy/mastocytosis, history of intestinal infection/inflammation. Fasting serum samples were
analyzed for NT levels using ELISA. Logistic regression, Wilcoxon rank sum and Spearman's rank
tests were used for statistical analysis. All participants were informed about the aim of the study and a
parental written consent was obtained for each child. The local ethical committee approved the study.
Results: 30 children (12M:18F; 1-16 years) were enrolled in this study. CD was diagnosed in 14
patients (4M:10F; mean age 6.6 years), 13 were recruited as controls (5M:8F; mean age 12.1 years),
whereas 3 patients were excluded due to unspecific inflammation at duodenal biopsy. CD was
diagnosed in 5 of 14 patients without biopsy. NT median was higher in CD patients compared to
controls (13.25 pg/ml vs 7.8 pg/ml; p = 0.02). No statistically significant correlation of NT with clinical,
serological or histological data of CD was observed in this cohort.
Conclusions: At our knowledge, this is the first Italian study that evaluates NT in paediatric CD.
Results show that NT is higher in the serum of CD children at diagnosis compared to controls;
however, larger scale studies are required to validate these findings. Whether serum NT levels can be
an adjunctive marker for paediatric CD remains currently elusive.
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Does serologic tests reliably reflect mucosal recovery in coeliac children?
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Objectives and Study: The response to gluten-free diet (GFD) in coeliac disease (CD) is generally
assessed by improvement in clinical symptoms and normalization of the serologic tests. Current
guidelines recommend follow-up serology both to assess dietary adherence and to use as a surrogate
marker of mucosal recovery. However, the data regarding the correlation between the serological tests
and the mucosal recovery in patients treated with GFD are equivocal. We aimed to investigate
whether celiac-specific antibodies correlate with the mucosal damage in coeliac children who were on
a GFD.
Methods: Between July 1, 2017 and October 30, 2018, a prospective, cross-sectional study was
performed at Marmara University Paediatric Gastroenterology Department. Patients who were older
than 2 years, and had Marsh 3 lesions in duodenal biopsies at the time of diagnosis were included. A
total of 88 children underwent a second endoscopy at least 12 months after the initiation of GFD. A
blood sample was drawn for tTG and EMA IgA tests on the day of endoscopy. The same paediatric
pathologist, who was blind to the clinical and serological information, evaluated at least six biopsies for
each patient. Marsh 1 or Marsh 0 histopathology were defined as recovery. Furthermore, a standard,
validated questionnaire was filled by the same physician at the time of repeat endoscopy.
Results: During the study period, an endoscopy was offered to 102 coeliac patients, 88 out of which
accepted the procedure, and included into the study. Patients were 7.9±4.1 years of age at diagnosis,
and 62.5% were girls. The mean/median duration of gluten free diet was 5.1±4.1 years / 3.7 years.
(Range: 1-15.7 years). The histopathologic findings were consistent with either Marsh 1 or Marsh 0 in
64 (72.7%) of the patients (n=33 Marsh 0 and n=31 Marsh 1). However, 21 (23.8%) children had either
partial or complete villous atrophy. There were 38 celiac children whose tTG were positive, and 17 out
of whom had a tTG titer of 10 times of the upper limit of normal. Only one child with high titer of tTG
demonstrated histopatological recovery. The sensitivity and specificity of tTG IgA as a marker of
mucosal recovery was 87.5% and 73.4%, respectively, with a high negative predictive value (NPV) of
94% but a very low positive predictive value (PPV) of 55.3%. EMA was an important predictor of
mucosal healing with a sensitivity of 79.2%, and a specificity of 92.2% (NPV 92.2% and PPV 79.2%).
When the patients who had positive results for both serologic markers were evaluated separately, the
PPV of the serology was strengthened to 82.6%. The dietary questionnaire was moderately correlated
with the pathology (NPV 87.7%, PPV 54.8%).
Conclusion: The major goal of treatment with GFD is to achieve clinical and serological recovery in
coeliac disease. However, symptoms neither reflect nor correlate with the histopathology, namely
mucosal recovery. The need for a follow-up biopsy has been questioned in monitoring coeliac children.
Our results indicated that the combination of tTG IgA and EMA antibodies are useful as proxy markers
of mucosal recovery in the follow-up of children with CD. Combined use of serological tests and
validated dietary questionnaires may obviate the need for an endoscopy in in the majority of patients.
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Background and Objectives: The incidence of celiac disease (CD) is increasing globally. This can be
attributed to increased awareness, availability of highly sensitive serologic markers and possibly true
incidence increment. Immunoglobulin A based serologic markers are highly sensitive and considered
as the first line tests for screening and diagnosing CD in both adults and children. However, current
recommendation is to do IgG based test in addition to the IgA based test out of concern for the TTGIgA being less reliable in the younger children. We aimed to assess the sensitivity of anti TTG-IgA in
children ≤24 months of age.
Methods: We conducted a multicenter retrospective study of children ≤ 24 months with CD diagnosis,
by reviewing the electronic records of Mayo Clinic (1997-2017), Nationwide Children's Hospital (20002018) and Boston Children's Hospital (2008-2018). Demographics, notes, labs and pathology reports
were reviewed for data collection. Small bowel biopsy (SBB) findings were classified according to
modified Marsh classification into Marsh1 if they had intraepithelial lymphocytes (IEL's) only, Marsh 3b
with partial villous atrophy (VA) and type 3c with complete VA. This study was approved by the local
institutional IRB's at all 3 study sites.
Results: A total of 147 children aged ≤24 months were identified based on clinical presentation and
biopsy findings suggestive of CD. The mean age of diagnosis was 18 months (SD of 4.4). The male to
female ratio was 1:2.3. The most common presentation was failure to thrive (47%), followed by
diarrhea (14.2%), however many children had more than one presenting symptom. Family history of
CD was present in 18% (27/147) of children. At the time of presentation, 13% (17/147) of children
were found to be anemic. Serum IgA level was measured in 126 children and mean IgA level was 118
(SD 92), of those only 5 (4%) were IgA deficient. Mean anti TTG-IgA level was 384. The SBB findings
were consistent with Marsh 1 in 8.2% (12/147), Marsh 3b in 21.8% (32/147) and Marsh 3c in 70%
(103/147) of children. Kruskal-Wallis Test was utilized to assess the correlation between anti TTG IgA
value and the histologic findings, showing highly positive correlation (p value 0.003). When comparing
between different degrees/severity of bowel damage, TTG-IgA level was significantly higher in children
with Marsh 3c as compared to Marsh 3b (p-value 0.009) or Marsh 1 (p-value 0.010). All five patients
with IgA deficiency were diagnosed based on IgG based serologic markers (4 had positive TTG-IgG
and 1 had positive DGP-IgG).
Conclusions: In this cohort, positive anti TTG IgA correlated with the presence of villous atrophy and
CD diagnosis, suggesting that as long as serum IgA level is normal, IgA based TTG test is reliable and
should remain the recommended screening test in all children including ≤24 months of age.
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Objectives and Study: Long-term adherence to gluten-free diet in children with coeliac disease is
poorly known. We evaluated the strictness of dietary treatment and associated factors in adult patients
diagnosed with coeliac disease in childhood.

Methods: Comprehensive medical data of 955 patients with a biopsy-proven coeliac disease
diagnosed in childhood was collected. Specific study questionnaire and validated Gastrointestinal
Symptom Rating Scale (GSRS) and Psychological General Well-Being questionnaire (PGWB) were
sent to 559 currently adult patients. All variables were compared between patients on a strict glutenfree diet and those reporting dietary lapses.
Results: Altogether 237 (42%) adults responded the questionnaires after a median of 19 (range 3-51)
years from childhood diagnosis. Their current median age was 27 (range 18-63) years and 69% were
women. Of responders, 186 (78%) reported strict dietary adherence and 51 (22%) had lapses. The
groups did not differ in gender distribution or age, symptoms, growth parameters, laboratory results or
severity of villous atrophy at diagnosis, or in dietary adherence 1-2 years after the diagnosis. In
adulthood, patients with lapses had higher body mass index (26 kg/m 2vs 23 kg/m2, p=0.013), more
often concomitant type 1 diabetes (18% vs 5%, p=0.002) and less often other gastrointestinal
diseases (0% vs 8%, p=0.045). They experienced the diet more difficult to adhere (39% vs 17%, p<
0.001) and reported more often the expenses of gluten-free products to affect negatively their
adherence (12% vs 1%, p=0.002). Other factors promoting the dietary adherence were aims to avoid
symptoms (49% vs 79%, p< 0.001) or complications (65% vs 89%, p< 0.001) which were less
commonly reported in patients with dietary lapses compared to those on a strict diet. Dietary lapses
were associated with higher prevalence of current symptoms (39% vs 19%, p=0.004) and more severe
symptoms based on GSRS total, constipation and abdominal pain scores (medians 2.1 vs 1.8,
p=0.007; 1.7 vs 1.3 p=0.005; and 2.0 vs 2.0, p=0.027, respectively). The groups did not differ in
socioeconomic or lifestyle factors, experience of general health, presence of health concerns, effects
of gluten-free diet to daily life, presence of regular follow-up or quality of life evaluated with PGWB.
Conclusion: Most paediatric coeliac disease patients adhere to a strict gluten-free diet, but
particularly concomitant type 1 diabetes predisposes to dietary lapses later in adulthood. Furthermore,
attitudes towards and experiences of the diet differ between patients with and without lapses. These
aspects should be considered during the transition from paediatrics to adult care and subsequent
long-term follow-up.
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Introduction: Measurement of serum tissue transglutaminase level (tTg) is the commonest
serological test used in diagnosis of Coeliac disease with levels > 10 times upper limit of normal (ULN)
highly predictive of coeliac disease. Management of children with non-specific gastrointestinal
symptoms and raised tTG < 3ULN can be a clinical dilemma.
Aims and Objectives: To describe the outcome of investigations in children symptomatic of coeliac
disease and tTg < 3 times ULN and identify predictors of positive diagnosis.
Methods: Patients were identified from the laboratory database between September 2016-2018 with a
raised tTG < 3 ULN, under 16 years of age and not known to have coeliac disease. Retrospective
review of the electronic patient records was performed to record demographic features, presenting
symptoms, investigations performed and outcome.
Results: 23 patients were included of which 15 were females. All children presented with abdominal
pain and associated symptoms included constipation (8), tiredness with iron deficiency anaemia (2),
diarrhoea (1) and multiple food allergies (1). None had a positive family history of CD. The median tTG
was 7.3 u/ml (ULN 4) with normal IgA. 4 Children underwent HLA testing HLA DQ 2 was positive in 2.
All children underwent Anti EMA testing, it was positive in 10 children. 22/23 children underwent
gastroscopy 10 had final diagnosis of CD and are better on a gluten free diet. Other diagnoses
included constipation in 6, better on laxatives, Cow's milk protein allergy in 1, 4 children continue to
have on-going symptoms and are being monitored.
Summary: Abdominal pain was the predominant in symptom (100%), Coeliac disease was the final
diagnosis in 10 children (43%), followed by constipation in 6 children (26%). Less than 50 % of
symptomatic cases with abnormal tTG < 3 ULN had coeliac disease. Positive anti-endomyseal
antibodies were not helpful in further identifying cases with CD.
Conclusions: Management of children with borderline tTG can at times be a clinical dilemma and
there is paucity of evidence regarding the outcome in this sub-group of children. Serological, genetic
testing and endoscopy may be required to evaluate these patients. In the absence of a final diagnosis
continued monitoring will be required to manage these patients.

Patients with CD (N=10)

Patients without CD
(N=13)
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Association between early life (prenatal and postnatal) antibiotic administration and celiac
disease. A systematic review
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Objectives and Study: Whether prenatal or postnatal exposure to antibiotics is associated with the
increased risk of celiac disease (CD) is unclear. We systematically reviewed studies on the
association between early life antibiotic exposure and the risk of CD or CD autoimmunity.
Methods: The MEDLINE and EMBASE databases were searched up to December 2018, with no
language restrictions, for cohort studies, cross-sectional, and case-control studies; additional
references were obtained from reviewed articles. The risk of bias was assessed using the NewcastleOttawa Scale (NOS). The main outcome measure was the association between pre- and/or postnatal
antibiotic exposure and the odds of developing CD (as defined by the authors of the original studies)
or CD autoimmunity.
Results: Six publications were identified. Prenatal association was evaluated in 2 prospective cohort
studies (the Norwegian cohort, n=84,274, CD defined by at least 2 ICD-10 registrations or by parental
questionnaires; and the Swedish cohort, n=8729, CD verified by biopsy and CD-specific antibodies or
CD-consistent symptoms resolution). In both studies, no association was found between prenatal
antibiotic exposure and the development of CD (the Norwegian cohort: adjusted odds ratio (adjOR)
1.16 [95%CI 0.94-1.43]; the Swedish cohort: adjusted hazard ratio (adjHR) 1.32 [95%CI 0.692.56]).Two studies (reported in 3 publications) evaluated postnatal exposure to antibiotics. In an Italian
birth cohort study (n=203,557), exposure to at least 1 antibiotic during the first year of life was
associated with a slightly higher risk of CD development (based on the pathology reports or codes
from ICD-9 or exemptions from health-care copayment) (incidence rate ratio (IRR) 1.24 [95%CI 1.071.43]). However, no apparent association between postnatal antibiotic exposure and the development
of CD was found in a Swedish case-control study (475 cases and 950 referents; CD defined by
ESPGHAN criteria) (OR 1.2 [95%CI 0.87-1.6]).
One large, multi-center, cohort study (TEDDY study involving children with increased genetic risk of
type 1 diabetes or CD, n=6558) found no association between antibiotic exposure and CD
autoimmunity (defined as positive tissue transglutaminase antibodies at 2 independent visits) (adjHR
for any antibiotic use 1.00 [95%CI 0.98-1.02]).
Conclusions: Limited, but consistent, data showed no association between prenatal antibiotic
exposure and risk of CD. The only 2 studies evaluating postnatal antibiotic administration and CD risk
yielded contradictory results. No association between postnatal exposure and CD autoimmunity was
found in 1 large study. The association between postnatal antibiotic exposure and risk of CD/CD
autoimmunity remains uncertain.
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Objectives and Study: Study of vitamin D reserves and the level of markers of bone remodeling in
children and adolescents with celiac disease (CD) depending on the presence or absence of fractures
in history.
Methods: 149 children with CD aged from 1 to 17 years (average age 8.8 ± 0.7 years), among which
65 (43.6%) boys and 84 (56.4%) girls. The diagnosis was established in accordance with the clinical,
laboratory, and morphological ESPGHAN criteria (1990, 2012). Patients were divided into two groups.
The first group consisted of 20 (13.4%) children who had a history of fractures, the second
(comparison group) - 129 (86.6%) children who had no fractures in the anamnesis. All patients were
tested for serum calcidiol (25 (OH) D), osteocalcin (CSC), parathyroid hormone (PTH), and C-terminal
telopeptides (C-TTR).
Results: The overall incidence of fractures in children with CD is 13.4%, while in boys they occur 2.4
times more often - 20.0% versus 8.3% in girls (p < 0.05). The average age of diagnosis of CD in
patients without fractures is 4.3 ± 0.3 years, in children with fractures - 6.1 ± 1.0 years (p < 0.05).
During the first year of adherence to GFD (gluten-free diet), 3 (23.1%) out of 13 fractures occurred.
The average age of the fractures that occurred before the diagnosis was 5.9 ± 0.9 years; on the
background of GFD - 8.8 ± 0.9 years. Fractures of the upper and lower extremities were diagnosed in
children in 15 (75.0%) and 5 (25.0%) cases, respectively. In patients with fractures, the level of 25
(OH) D in serum was 12.4 ± 2.0 ng/ml, which is 1.9 times lower than in patients in the control group 23.0 ± 1.2 ng/ml (p < 0.01). Vitamin D deficiency in a group of children with fractures in history was
detected in 18 (90.0%) children, of which in 9 (45.0%) children it was severe (less than 10 ng/ml).
Deficiency (20-29 ng/ml) was found in 1 (5.0%) patient, and the optimal level (more than 30 ng/ml)
was detected only in 1 (5.0%) patient. In the comparison group, vitamin D deficiency was detected in
70 (54.3%) children, of them severe - 33 (26.3%), vitamin D deficiency - in 21 (16.3%) cases, and the
optimal level - in 38 (29.4%) patients. The level of PTH in children with fractures was 47.0 ± 9.7 pg/ml,
which is 1.6 times higher than in the comparison group - 30.2 ± 2.0 pg/ml (p < 0.05). The level of CSC
in children with fractures was lower than in the comparison group - 27.0 ± 4.4 ng/ml and 53.9 ± 2.6
ng/ml (p < 0.001), while C-TTR values were higher - 132.1 ± 20.1 pg/ml and 96.8 ± 6.9 pg/ml,
respectively (p < 0.05).
Conclusions: CD patients at any age are at high risk for osteopenia and osteoporosis. A study of 25
(OH) D serum level indicates a low level of vitamin D concentration in children and adolescents with
CD, while children with fractures have even lower rates. In children of the first group, the process of
bone resorption substantially prevails over osteosynthesis. Monitoring of the vitamin D level and bone
remodeling markers in patients with CD allows doctors to diagnose and carry out prevention of
osteopenia in the early stages, without waiting for serious complications, such as pathological
fractures.
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Objectives and Study: Coeliac disease (CD) is a life long gluten dependant enteropathy triggered by
unknown environmental factors in genetically predisposed individuals with a prevalence of 1%. Around
10,000 CD children have been enrolled since the year 2000 in Coeliac Disease Clinic (CDC) of
Division of Paediatric Gastroenterology, Hepatology and Nutrition at PGIMER, Chandigarh, India. We
aimed to relook at the clinical features of children diagnosed with CD attending the CDC in the CD belt
of North India over the last 8 months.
Methods: A prospective analysis of medical records of 326 children with confirmed CD, on our follow
up, who attended the CDC over the last 8 months was performed. Demographic profile, symptoms,
family history, breast feeding details, age of cereal introduction, serology and biopsy findings were
analysed.
Results: Of the 326 children (58% boys) with median age of 6 (3.5, 8.6) years, 36% were of infantile
onset (< 2 years). Most common symptoms and signs in descending order of frequency were
pallor/anemia (76.3%), growth faltering (72%), abdominal pain (60%), diarrhoea (56%), abdominal
distension (56%), constipation (20%) and vomiting (19%). Family history of coeliac disease was found
in 11.3% and family history of autoimmunity in 8.5%. Associated autoimmune disorders were seen in
8.5% (T1DM-3.6%, hypothyroidism- 2.5%, others-2.5%). Typical CD was seen in 64% of children.
Positive history of any breast feeding was seen in 87% and 13% had never had any exclusive breast
feeding. Median age of cereal introduction was 6 months. Presentation with coeliac crisis was 2% of
children. Of the nutritional deficiencies, Vitamin D deficiency was seen in 20%, water and fat soluble
vitamin deficiencies were seen in 14% each. Among the serological tests, TTGA was positive in 88%
(< 5 times ULN-13.4%, >5times ULN-16.5%, >10 times ULN-57.6%). EMA was done in 48%, of which
85% were positive. Biopsy was performed in 82% of which Marsh grade 3 changes were seen in 68%.
Conclusions: Of the 326 children, 115 (36%) were of infantile onset (age of onset ≤2 years). Most
common presenting symptom was anemia followed by growth faltering and abdominal symptoms. One
third of children presented with atypical CD. Villous atrophy was seen in two thirds. Family history of
CD was present in 11%.
Characteristic
% (n)
Symptoms

Anaemia-76.3% (249), Growth faltering 72%(234),
abdominal pain 60%(194), diarrhoea 56%(184),
abdominal distension 56%(181), constipation
20%(65), vomiting 19%(61), pica 8.5% (28)

Family History

11.3% (37)

Type

Atypical-36% (208), Typical-64% (118)

Breast feeding

Any Breast feeding-84%, Exclusively breastfed-74%

Median Age of cereal introduction

6 months

Associated Autoimmune disorders

Hypothyroidism- 2.5% (8), T1DM-3.6% (12), Others2.5% (8)

TTGA-IgA

Negative- 6% (20), <5 ULN- 13.4% (44), >5 ULN15.6% (54), >10 ULN- 57.6% (188)

Marsh grade 3 changes
[Clinical Profile of children with CD]

68% (221)
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Objectives and Study: Coeliac disease (CD) is a gluten-induced immune-mediated systemic
disorder.Lifelong gluten-free diet (GFD) is required to achieve remission and prevent complications.
Although CD is usually diagnosed at pediatric age, it is recommended a lifelong medical follow-up.
The objective of this study was to evaluate GFD compliance, medical follow-up, autoimmune
comorbidities and knowledge about CD, in an adult population of coeliac patients diagnosed at
paediatric age, in our institution (a Tertiary Paediatric Hospital).
Methods: Analysis of the clinical data from hospital charts and telephone interview survey of all
coeliac patients discharged from our institution due to age limit, for more than five years ago.
Telephone survey questions: GFD compliance (childhood and adulthood), medical follow-up,
comorbidities, knowledge about CD and behaviours regarding their offspring.
Statistical analysis: SPSS 21®.
Results: One hundred fifty three (153) patients met the inclusion criteria, with a final sample of 123
patients (one death, one refusal, 28 non-contactable). The mean age of these 123 patients was 32
years (minimum 22, maximum 44) and 68.3% where female. The oldest diagnosis remounts to 1979
and the most recent one to 2006 (age at present: 40 and 24 years respectively), with a mean of 16
years after discharge (maximum 28 years).
Regarding adulthood compliance with the GFD: 54.5% of patients reported strict adherence to GFD;
15.4% reported non-adherence and 30.1% reported ingestion of gluten-containing foods at times. Six
patients were not aware of the importance of strict GFD adherence. GFD compliance at paediatric age
significantly correlates to adult GFD compliance (p < 0,001).
Only 45.5% of patients maintained regular medical follow-up (hospital: 91.1%; general practitioner:
8.9%).
We found that adult regular medical follow-up correlates with adherence to GFD (p = 0.006).
Abandonment was the main cause of loss of follow-up.
Coeliac disease related disorders were diagnosed in 21 patients (17.1%) (thyroid disease being the
most frequent).
Forty-eight patients (39.0%) had children, but only 43.8% reported CD screening in their offspring and
20.8% were unaware of this recommendation. Three patients have children with CD (four children).
Conclusions: After discharge from our unit, the GFD adherence and the medical follow-up of these
patients is far from optimal. It is necessary to improve patient's awareness to a strict GFD and medical
follow-up as adult patients. Better transition strategies of coeliac paediatric patients are necessary, in
order to improve their medical follow-up and of their offspring.
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a tertiary hospital in North India
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Objectives and Study: Traditional serological assays for diagnosis of celiac disease (CD) such as
tTG (IgA) and AEA are expensive,not readily available and require a well-equipped laboratory with a
long turnaround time. An indigenous human recombinant tTG based Point of care Test (POCT) for CD
in collaboration with All India Institute of Medical Sciences, ICGEB (International Centre for Genetic
Engineering and Biotechnology) and J Mitra Pvt. Ltd has been developed. Immunocard is a one step
immunoassay based on "sandwich" principle. It detects anti-tTG antibodies (both Ig A and Ig G based)
present in serum within 20 minutes. The objective of the study was to determine the diagnostic
accuracy of this in-house POCT in identifying celiac disease in Indian children and adults attending
tertiary care outpatient clinic in North India.
Methods: Participants-Total of 98 cases and 49 controls were enrolled over a period of six months
(Dec-May 2017). The data from previous study using tTG antibody as the acceptable levels of
sensitivity and specificity was used for calculating sample size.
Cases: Sera of newly diagnosed celiac cases based on tTG/AEA positivity and duodenal biopsy:
Modified Marsh Grade 2 or more villous atrophy was collected.
Controls: Patients who underwent upper gastrointestinal endoscopy for reasons other than suspicion
of celiac disease and had TTG/AEA negative and duodenal biopsy normal.
Exclusion: Patients already on gluten free diet were excluded.
Statistical Analysis: Sensitivity and specificity of index test was measured against the reference
tests.
Results: POCT agreed with 79/109 positive and 55/55 negative diagnoses based on the reference
tests. Sensitivity of the index test was 72.4 % and specificity was 100%. The positive predictive value
(PPV) and the negative predictive value (NPV) were 100% and 64.7% respectively. However in the
pediatric population (41 cases and 25 controls) the sensitivity was 90.2 % and specificity 100%. The
positive predictive value (PPV) and the negative predictive value (NPV) were 100% and 86.2%
respectively.
Conclusions: We validate this POCT in a tertiary care hospital.Overall sensitivity was 74% and
specificity 100%. Sensitivity was higher in children than adults (90 % vs. 64%).It performed better in
detecting severe disease (High tTG titre and high marsh damage) but missed mild cases (high false
negative rate).
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Quantitative histology of small intestinal mucosa: validation of morphometrical parameters in
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Objectives and Study: Gluten-induced small intestinal damage is generally described through
qualitative grouped classifications such as Marsh-Oberhuber or Corazza-Villanacci. Nevertheless,
inter-observer agreement is often not satisfactory with these classifications, and small, but significant
intestinal alterations can easily be missed. For this reason, morphometric analysis (villous length,
crypts depth and villous/crypts ratio) realized with standard operating procedures (SOP) are strongly
recommended for the interpretation of mucosal damage in celiac disease (CD).
However, cut off values are not clearly stated in literature. The aim of our work was to define in a
cohort of pediatric subjects cut off values for the following parameters: villi length, crypts depth and
villi/crypts ratio.
Methods: We selected one intestinal biopsy per patient from the second or third portion of the
duodenum of 86 children who underwent an EGDS for reasons other than CD and with negative CD
serology (29% functional vomiting, 24% functional dyspepsia, 16% gastro-esophageal reflux, 9%
dysphagia, 8% low BMI, 14% others). Patients with active infections (e.g. H Pylory or bacterial
overgrowth), on NSAID drugs use, with food allergies, immunodeficiency or other gastrointestinal
chronic inflammatory disorders were excluded. Biopsies were scanned and fragments digitally
analyzed. A specimen was considered readable if at least three villus/crypts units were correctly
oriented and measurable.
Results: In 44/86 patients, biopsies were considered readable using SOP. Further cuttings of the
paraffin embedded specimen would have been necessary in 42 cases to find the correct plane of
section and evaluate villous crypts units. The mean value of villous length was 402 +/- 43.5 µm, the
mean value of crypts depth was 148 +/- 26 µm and the mean value of villi/crypts ratio was 2.76 +/0.38 µm.
Conclusions: Only a small proportion of intestinal biopsies can be correctly interpreted using SOP
and often further cuttings are necessary. Our data suggest that the commonly used cutoff of V/C >3
can be too restrictive and, using SOP, a value > 2 µm (mean value - 2 SD) generally indicates a
normal mucosa in children. A standardized, objective, and quantitative histology scoring system is
essential for both clinical and research applications.

Volume 68, Supplement 1, May 2019

162

GASTROENTEROLOGY - Coeliac disease
G-P-051
Faecal calprotectin concentration in paediatric coeliac disease: correlation with clinical,
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Objectives and Study: Coeliac disease (CD) is an immune-mediated enteropathy triggered by the
ingestion of gluten and other related prolamins. A lifelong gluten-free diet (GFD) is the only acceptable
treatment. Faecal calprotectin (FC) is a protein found mainly in neutrophils. It is a non-specific
inflammation marker increased in chronic and acute gastrointestinal diseases such as CD. Our aims
were to (i) measure the FC levels of CD patients at diagnosis, and also at 6 and 12 months of followup and (ii) analyse correlation between FC with clinical presentation, Tissue Transglutaminase IgA
Antibodies (tTG-IgA), Deamidated Gliadin Peptide IgG Antibodies (DGP-IgG) and intestinal injury
degree (Marsh-Oberhuber classification) whenever required for the diagnosis according to the
ESPGHAN 2012 guidelines.
Methods: We performed an observational, descriptive and retrospective study including paediatric
patients diagnosed of CD from December 2013 to May 2017, who had delivered a faecal sample to
measure FC concentration coinciding with clinical and analytical evaluation at diagnosis and also, at 6
and 12 months of GFD. We excluded patients with other intestinal diseases which can increase FC,
considering a normal value FC ≤ 50 mg/g.
Results: We included 19 patients, 13 girls (68.4%) and 6 boys (31.6%) with mean age 7 years (1.1316.15). Three patients (15.8%) had first-degree relatives with CD, and three patients (15.8%) had
associated conditions (Down syndrome, cystic fibrosis, IgA deficiency). Up to 68.4% suffered
gastrointestinal symptoms, principally diarrhoea (52.6%), abdominal distension (42.1%) and failure to
thrive (42%). Six patients (32%) required intestinal biopsy: 15.79% showed Marsh grade 1, 10.53%
Marsh grade 3a, and 5.2% Marsh grade 3b. All of them had clinical and serological improvement after
starting the GFD. We found a positive linear correlation between FC and both tTG-IgA and DGP-IgG
levels. Spearman correlation coefficients were 0.7 (p-value 0.001) y 0.67 (p= 0.002) respectively.
However, we did not find this correlation at 6 and 12 months of follow-up. Among patients who
required intestinal biopsy, we observed higher FC levels in those with fewer histological changes
(mean FC in Marsh 1 = 247 mg/g, mean FC in Marsh 3a = 127 mg/g, mean FC in Marsh 3b = 88
mg/g), but no statistically significant differences among these 3 groups were found (p= 0.6). We
identified higher mean FC levels in patients with gastrointestinal symptoms (p= 0.04) and we found
statistically significant differences between mean FC concentration at the time of diagnosis and at 6
and 12 months of GFD (p < 0.01), showing a downward trend.
Conclusions: There are few studies about FC in adults with CD and they show no correlation
between FC and antibodies levels, symptoms or histological damage. In paediatric population,
previous research shows similar results to our study except we found no correlation between FC and
the histological damage degree. Our investigation shows a correlation of FC with tTG-IgA, DGP-IgG
and clinical presentation at diagnosis. We also found that FC levels significantly decrease with GFD.
This suggests that FC could be used as a tool to make these patient's monitoring less invasive, but it
needs to be further investigated.
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Comorbid autoimmunity and selective immunoglobuline A deficiency favour persisten tissuetransglutaminase antibody seropositivity in coealiac disease
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Objectives and Study: Serum tissue-transglutaminase antibodies draw back after 12-24 months in
most patients with coeliac disease (CD) once they start a gluten-free diet. Some medical conditions,
such as the association with other autoimmune diseases or the presence of selective immunoglobuline
A deficiency, have been associated with an extended seropositivity. Our aim was to evaluate these
serological patterns in a cohort of coeliac children.
Methods: Retrospective observational study, involving children under 16 years of age diagnosed of
CD over a six-year period (Juanuary 2011-December 2017) at a Paediatric Gastroenterology and
Nutrition Unit of a tertiary hospital. Patients were diagnosed according to the 2012 ESPGHAN
guidelines for the diagnosis of CD. Epidemiological, clinical and laboratory data were collected at the
moment of diagnosis, and at two and five years after diagnosis. Special focus was put on patients with
a comorbid autoimmune disease.
Results: CD was diagnosed in 224 patients (59% female). Mean age was 4.66 ± 3.55 years (range
0.8-15.7). Most of them (93%) were symptomatic. All of the patients enrolled were positive for
transglutaminase IgA or IgG antibodies. Selective immunoglobuline A deficiency was found in 8
(3.6%), and other autoimmune disease in 14 (6%): mainly thyroid dysfunction (8 patients) and type 1
diabetes mellitus (2 patients). Within patients with comorbid autoimmune diseases, in 6 of them (43%)
both diseases had been diagnosed at the same time, in 43% (6) the other autoimmune disease had
been diagnosed more than 6 months after CD diagnosis, and in 14% (2) before CD diagnosis.
Two years after the detection of CD, 9.6% of the whole remained seropositive despite therapeutic
compliance. In the subgroup with selective immunoglobuline A deficiency this percentage increased to
28%. The presence of another autoimmune disease was also strongly associated with persistent
seropositivity (p = 0.007), being as high as 25% two years after diagnosis. Only 2 patients (0.9%)
remained seropositive five years after diagnosis.
Conclusion: In our cohort, the prevalence of comorbid selective immunoglobuline A deficiency was
3.6%, and up to 6% had another autoimmune disease.
The presence of both selective immunoglobuline A deficiency or of another autoimmune disease
contributed significantly to persistent tissue-transglutaminase antibody seropositivity two years after
diagnosis.
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Quantifyan the risk of overnutrition: nutritional status in coeliac disease at diagnosis and after
a five year follow-up in a tertiary hospital
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Objectives and Study: Early detection and treatment of children with coeliac disease (CD) has been
shown to positively change the pattern of their nutritional status both at diagnosis and follow up, but
may play a double-edged role favouring overnutrition. Our aim was to evaluate the evolution of the
nutritional status of newly diagnosed coeliac children following a gluten-free diet.
Methods: Retrospective observational study, involving children under 16 years of age diagnosed of
CD over a six-year period (January 2011-December 2017) at a Paediatric Gastroenterology and
Nutrition Unit of a tertiary hospital. Patients were diagnosed according to the ESPGHAN 2012
guidelines for the diagnosis of CD. Body mass index (BMI) was obtained for every patient at diagnosis,
and two and five years after a gluten-free diet. According to their BMI for gender and age, they were
then stratified as underweight (BMI < p15), normal-weight (BMI p15-85), overweight (BMI p85-97) and
obese (BMI >p97). Percentiles were calculated using the World Health Organization (WHO) charts for
children up to 10 years, and using national growth charts (Fernandez et al. 2011) from ages 10
through 16.
Results: CD was diagnosed in 224 patients (59% female). Mean age was 4.66 ± 3.55 years (range
0.8-15.7). Most of them (93%) were symptomatic. All of the patients enrolled were positive for
transglutaminase IgA or IgG antibodies. 15% had been born by caesarean section. 54% (120) had
been breastfeeded for more than a month. Over two thirds (67.4%, n=152) were normal-weight at
diagnosis, 17.8% (40) were underweight, 11.6% (26) overweight, and 2.7% (6) obese.
The proportion of normal-weight patients remained invariable two and five years after diagnosis (67%).
The proportion of undernutrition decreased to 7.7% at 5 years (57% decrease). On the other hand, the
proportion of overweight increased to 15.5% at five years, and the proportion of obesity tripled, rising
to 8.6%. Despite the observed trends, there were no statistically significant differences (p = 0.86).
Conclusion: CD in our cohort occurred with variable nutritional status, remarkably even with
overweight or obesity (14%). Once CD was diagnosed and treated, the proportion of underweight
decreased to less than a half (from 17.8% to 7.7%), while the proportion of overnutrition increased
(from 14% to 24% of the sample), specially in the obese subgroup (three times increase). These
results highlight the risk of overnutrition in CD patients, and shoulders the need for a more exhaustive
control of their nutritional status evolution.
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Background: A Dietetic-led coeliac clinic was initiated in the Royal Hospital for Children, Glasgow in
2007. The clinic reviews patients referred with suspected Coeliac Disease (CD), through diagnosis
and on-going follow up care until the point of transfer onto adult services. Monthly consultant meetings
support patient care and add further input for complex patients.
Objectives and Study: The aim of this study was to assess patient satisfaction with the service and
consider new developments to support on-going patient care.
Methods: Assessment of satisfaction was carried out by self marked questionnaires, either completed
by the patient, parent(s) or both, over a period of three months from October to December 2018. The
questionnaire used a 1-5 scale to answer questions on various issues including length of appointment
time, information provided at the time of diagnosis, Dietitians knowledge, the overall service, and
whether a social media profile or group sessions would be helpful. The questionnaire was anonymous
to allow honest responses and an enclosed box provided at the reception desk to leave the
questionnaires in when finished.
Results: The number of questionnaires distributed was estimated at 45 and the total number of
completed was 34, giving a 75% return rate. These consisted of 18 by parents and 16 by patients. Of
the 34, 18 (52%) were diagnosed on endoscopy with biopsies and 16 (47%) were diagnosed on
serology alone.
The feedback regarding the overall service was very positive with 85% rating the service a 5 out of 5,
and the remaining 15% rating 4 out of 5. One hundred percent of the questionnaires responded that all
of their questions at time of diagnosis and at review were answered. When asked whether group
education sessions would be more beneficial, 44% agreed as 15 respondents felt this would be
favourable at diagnosis. Looking at patient only responses, this didn't vary with 7 (47%) stating they
would prefer group education sessions rather than face to face appointments. Looking more
specifically at the three questionnaires that marked a score lower than 4 out of 5 for “how satisfied are
you with information provided”; these were all completed by parents and all patients were diagnosed
via endoscopy rather than serology alone. Two of these respondents felt that the information given at
diagnosis was “too little”. Respondents were also asked if a social media account would be useful and
82% of participants agreed. Patient only response was also high with 70% stating a department CD
social media account would be of benefit at time of diagnosis.
Conclusions: The implementation of a dietetic led CD service is meeting patient needs in general.
Based on service review, setting up a CD social media account to connect and share information may
be the next steps to ensure the team is adapting to the changing needs of this patient population.
Based on the group work feedback we have produced an opt in range of educational videos for
YouTube.
Disclosure of Interest: RK Russell has received speaker’s fees, travel support, and/or participated in
medical board meetings with Nestle, MSD Immunology, AbbVie, Dr Falk, Takeda, Napp, Mead
Johnson, Nutricia & 4D Pharma
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Objectives and Study: Tissue-transglutaminase antibody (tTGA) is a dependable test for patients
with suspicion of celiac disease (CD). Since 2012, the European Society of Pediatric Gastroenterology
Hepatology and Nutrition (ESPGHAN) has suggested that the diagnostic of CD could be established if
tTGA levels are greater than 10 times the normal value (10N). Nonetheless, this has not been adopted
in North America where endoscopies with biopsies still remain the gold standard for CD diagnosis.
Several studies have been conducted in Europe to validate the ESPGHAN guidelines but none in
children in Canada.
To assess the reliability of the tTGA cut-off value of 10 times the normal level for the diagnosis of CD.
Hence, the primary aim was to analyse the performance of the tTGA test in patients with suspicion of
CD. The secondary aim was to assess whether a different cut-off value (25N) would perform better.
Methods: Baseline tTGA levels and histological results were collected and analysed in a prospective
cohort of children with a suspicion of CD seen at the gastroenterology unit of Sainte-Justine Hospital
between 2011 and 2018. The tTGA kit used in the study was INOVA Diagnostics' kit Quanta Lite (R)
h-tTG IgA ELISA. The histological results of duodenal biopsies were considered as indicative of CD if
the Marsh classification was ≥2. With a cut-off tTGA value of 40 UI/mL (10N), we calculated the
positive predictive value (PPV), the specificity and the receiver operating curve (ROC) curve. In
addition, analyses were performed for a cut-off value of 100 UI/mL (25N). All analyses were carried
out with SAS Statistical Software 9.4.
Results: 272 patients were included in the study. The median age (Interquartile range(IQR)) at
diagnosis was 8.9 (5.60,12.05) years. CD was confirmed by biopsy in 234 cases. The tTGA level was
higher than 10N in 155 (56.99%) children and more than 25N in 121 (44.49%) children. Using a tTGA
cut-off of 40 UI/mL, the PPV was 99.35% (95% CI: 96.46%-99.98%), the specificity was 97.37% (95%
CI : 86.19%-99.93%) and the area under curve (AUC) was 0.933. For a tTGA level >100 UI/mL, the
PPV and specificity were respectively 99.17% (95% CI: 95.48%-99.98%) and 97.37% (95% CI :
86.19%-99.93%). Only 1 child in the study had a false positive: a 2-year old with tTGA >100 UI/mL
and a normal biopsy. However, the tTGA control performed the day of the biopsy turned out normal.
Conclusions: This study validates the reliability of the tTGA test when using a cut-off level of 10 and
25 times the normal value since specificity and PPV results were high. These findings suggest that in
children with suspicion of CD half of the endoscopies could be avoided. Therefore, a change in the
diagnostic approach of CD in children could be implemented in Quebec.
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serological or histological profile?
Hadas Paz1,2, Tzipora Shalem 2,3, Efrat Broide2,3
1Assaf

Harofeh Medical Center, Pediatric Department, Zerifine, Israel
Aviv University, Sackler School of Medicine, Zerifine, Israel
3Assaf Harofeh Medical Center, The Jecheskiel Sigi Gonczarowski Pediatric Gastroenterology Unit,
Zerifine, Israel
2Tel

Objectives and Study: Coeliac disease (CD) is a common autoimmune enteropathy with increased
prevalence worldwide. The diagnosis is based on positive serological tests with proved histological
findings in the duodenum. Due to possible patchy villous atrophy pattern, the histological features may
be presented only at the duodenal bulb in about 11% of CD patients. So far, any possible association
between isolated CD of the duodenal bulb and unique profile of such patients has not been fully
explored.
We aimed in this study to investigate whether short segment coeliac disease (SSCD) confined only to
the duodenal bulb in pediatric patients has a unique demographic, clinical, laboratory or histological
profile at the time of diagnosis compared to more extensive CD.
Methods: We conducted a retrospective study which included all children, aged 1-18 years who
underwent upper endoscopy with duodenal biopsies for a suspicious CD at the Pediatric
Gastroenterology Unit in “Assaf Harofhe” Medical Center, Israel. Endoscopies were done between
January 2013 and august 2108. The diagnosis of CD was made in accordance with the ESPGHAN
criteria. Demographic, clinical data (celiac-associated symptoms), family history of CD and laboratory
results (hemoglobin, ferritin, and coeliac serology) at diagnosis as well as histological data were
recorded. Histological severity was assessed by MARSH classification.
Results: Out of 160 suspected CD patients, 22 and 19 children were excluded due to lack of serology
or a diagnosis of potential CD respectively. Twenty two out of the remaining 113 children had disease
confined only to the duodenal bulb-SSCD (19%). The only difference between SSCD to more
extensive CD was that children diagnosed with SSCD had lower serum level of anti-TTG antibodies at
presentation (p< 0.01).
No significant differences between the two groups were documented in the demographic, clinical and
histological features.
Conclusions: SSCD is more common than previously reported in the literature. Despite lower
serology titer the histological severity is similar. More prospective studies are needed to illuminate this
issue.
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Objectives and Study: Celiac disease (CD) is an immune-mediated condition that affects the
intestinal mucosa of children at any age. Digestive symptoms include abdominal pain, diarrhea,
vomiting and weight loss due to malabsorption. However, extra-digestive manifestations appear more
common nowadays and may be associated with a delay in diagnosis.
To describe the current presentation of CD in children in a tertiary hospital in Quebec and compare it
to data from a historical Canadian cohort.
Methods: We identified all consecutive cases of CD seen in the gastroenterology unit of CHU SainteJustine between January 2015 and September 2017. Data collection was performed using patient
medical records. A database was created with Filemaker pro software to collect the following
informations: age at diagnosis, anthropometric data, clinical symptoms at diagnosis, associated
diseases and intestinal biopsy results. A diagnosis of CD was established when the duodenal biopsies
displayed a Marsh classification ≥ 2 {Oberhuber, 1999 #2813}. Statistical analyzes were carried out
with SAS software.
Results: A total of 323 patients with endoscopic proven CD were included in the study (203 girls
(62.8%)). The median age (Interquartile range(IQR)) at diagnosis was 9 (5.60, 12.10) years. The
median (IQR) BMI was 16.30 (15.10, 18.20) and the median (IQR) BMI Z score was -0.31 (-1.00,
0.34). The proportion of undernutrition, normal weight, overweight and obesity at diagnosis were
respectively : 27 (8.36%), 264 (81.73), 27 (8.36%) and 5 (1.55%). A total of 61.88% of patients had at
least one digestive symptom: 204 (63.16%) had abdominal pain, 87 (26.93%) had bloating, 91
(28.17%) had diarrhea, 83 (25.70%) had constipation, 34 (10.53%) had anorexia and 35 (10.84%) had
vomiting. At least one isolated extraintestinal manifestation was present in 96 () children: 72 (22.29%)
with fatigue, 43 (13.31%) with anemia and 25 (7.74%) with arthralgia. A total of 26 (8,05%) children
had no symptoms. Associated diseases such as diabetes and Down syndrome were present in
11.42% of the cohort before CD diagnosis.
Conclusion: Although abdominal pain remains the most prevalent symptom in children with newly
diagnosed CD, its frequency seems lower than historical studies (90% of children had abdominal pain
in a 2005 Canadian study) {Rashid, 2005 #2577}. Diarrhea and constipation were equally found in ¼
of the cohort as compared to 65% and 30% in the 2005 study {Rashid, 2005 #2577}. The median age
at diagnosis in our cohort was higher than in the past study (3.0 years). Isolated non-digestive
symptoms were present in nearly one-third of patients.Therefore, primary caregiver must be aware of
these trends in clinical presentation of CD. The early recognition could be associated with early
diagnosis and overall wellbeing.
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Objectives and Study: We present the case of a child with dilated cardiomyopathy (DCM) associated
to Celiac Disease (CD), whose myocardial biopsies resulted positive for the presence of anti-tissuetransglutaminase (TG2) deposits.
A 6-year-old child presented to the Emergency Department with a history of weakness, exertional
breathlessness and nocturnal dyspnea in the last 4 weeks. Echocardiography showed a dilated left
ventricle with severe systolic dysfunction (EF 21%) and pericardial effusion. Based upon initial
findings, a diagnosis of DCM secondary to suspected myocarditis was made. The child was admitted
to the Paediatric Cardiology Unit and was commenced on conventional pharmacotherapy for heart
failure. Serology and PCR testing excluded acute viral infections.
Blood tests showed an absolute IgA deficiency and extremely high levels of anti-TG2 IgG (144.000
kU/L; neg < 7kU/L). Further blood tests demonstrated the presence of HLA predisposition to CD, high
titres of anti-endomysial IgG1 and anti-deamidated gliadin peptides IgG antibodies. From an accurate
medical history emerged that the patient also complained of gastrointestinal symptoms (recurrent
vomiting, weight loss) in the past 6 months. Thus, according to the ESPGHAN Guidelines for the
diagnosis of CD (2012), a formal diagnosis of CD was made and the patient started a gluten-free diet
(GFD).
Methods: In order to clarify the etiology of myocardial damage, endomyocardial biopsies were
collected during cardiac catheterisation. In the suspicion of DCM associated to CD, doubleimmunofluorescence staining to detect anti-TG2 IgG deposits on myocardial samples was performed.
Results: Histological examination of myocardial tissue showed chronic active myocarditis with
lymphocytic infiltrates, cardiomyocites necrosis and substitutive fibrosis. PCR analysis on myocardial
samples confirmed the absence of cardiotropic viruses. Double-immunofluorescence staining revealed
the presence of anti-TG2 IgG deposits in the cardiac tissue. These deposits were similar to those
observed in the gastrointestinal tract and in extraintestinal tissues (e.g. lymph nodes, skeletal muscle)
of both immunocompetent and IgA-deficient celiac patients. Further blood tests revealed a positive
organ-specific anti-heart autoantibodies (AHA) pattern and presence of anti-intercalated-disk
autoantibodies.
Conclusions: An increased prevalence of CD (5.7%) has been recently recognized in patients with
idiopathic DCM. However, it is still unclear whether CD simply coexists with DCM or if CD is directly
implicated in the pathogenesis of DCM. The improvement of ventricular function observed in some of
these patients after adhering to a GFD prompts the hypothesis of a common gluten-dependent
pathogenesis. To the best of our knowledge this is the first case of detection of anti-TG2 deposits in
the cardiac tissue of a patient with DCM associated to CD, supporting the hypotesis of a pathogenic
link between the two disorders. Underlying mechanisms may be related to phenomena of antigenic
mimicry with an autoimmune response directed towards antigenic components of both small bowel
and myocardium. The coexistence of AHA in our patient might be related to an autoimmune diathesis
or might be explained by phenomena of epitope spreading linked to disease progression.
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Objectives and Study: Coeliac disease (CD) is one of the most common systemic immune-mediated
disorders. Undiagnosed and untreated CD can seriously affect nutritional status and growth of affected
children. The aim of our study was to assess the influence of diagnostic delays on growth in newly
diagnosed children with CD in the Central European (CE) region.
Methods: We conducted an anonymised multi-centre web-based survey that was filled out by
paediatric gastroenterologists from five CE countries, providing us with data from medical records of
CD patients aged < 19 years with CD diagnosis in 2016. Z-scores for weight and height of children
with CD at the time of diagnosis were calculated, based on the WHO reference, and related to
diagnostic delays measured as the time interval from the symptom onset to confirmation of the
diagnosis. Statistical analysis was performed using IBM SPSS Statistics 22.0 for Windows.
Results: Data from 393 symptomatic children (65% female) diagnosed at a median age of 7 years
(range 7m - 18.5y) from Croatia, Hungary, Germany, Italy and Slovenia were included. The median
delay from onset of symptoms to confirmation of the diagnosis was 6m (range 0m - 10y). At the time of
CD diagnosis, median z-score for weight was -0.44 (min -4.59; max 3.53) and for height -0.07 (min 4.60; max 7.29). No differences were found between girls and boys. Twenty-six of the included
children (6.6%) had diagnostic delays longer than 3 years (Table 1). They had lower weight and
shorter stature compared to those with the delays of less than one year (z-score for weight: -0.93 and 0.39 respectively, p< 0.05; z-score for height: -0.50 and -0.04 respectively; NS). There was a weak
negative correlation between diagnostic delays and z-scores for weight (r=-0.105) and height (r=0.115) (both p< 0.05).
Conclusions: Children with CD had slightly lower body mass at the time of diagnosis but similar
height compared to healthy children. Longer diagnostic delays lead to progressively lower body mass
and, to a lesser degree, also to shorter stature. Efforts are needed to prevent long diagnostic delays
and resulting complications, which may permanently affect child development as well as final height
and health in adulthood.
The Study was co-financed by Interreg CE programme (CE 111, Focus IN CD)
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Number of patients
(%)

Weight z-score
(median)

Height z-score
(median)

0-12 months

288
(73.3%)

-0.39

-0.04

13-24 months

58
(14.8%)

-0.45

-0.27

25-36 months

21
(5.3%)

-0.78

-0.29

>36 months

26
(6.6%)

-0.93*

-0.50

Diagnostic delay

*significant difference vs. 0-12m delays (p<0.05)
[Influence of diagnostic delays on height and weight of children with CD in Central Europe.]
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Objectives and Study: Due to a broader use of serological screening tests, more coeliac disease
(CD) patients with non-classical presentation have been diagnosed during the past decades. However,
limited awareness of the diversity of clinical presentation of CD among health care professionals
(HCP) contributes to continued frequently missed diagnoses. We assessed the impact of the clinical
presentation on diagnostic delays in children with CD in Central European (CE) region.
Methods: Paediatric gastroenterologists (PaedGI) in five CE countries retrospectively submitted
anonymised medical records of all their symptomatic patients aged < 19 years with CD diagnosis in
2016. Based on clinical presentation, patients were classified as classical CD (presenting with signs
and symptoms of malabsorption), non-classical CD (any other symptoms) and dermatitis herpetiformis
Duhring (DHD). Classical CD patients were subdivided into those with and those without diarrhoea,
and non-classical CD into those with gastrointestinal and those with non-gastrointestinal symptoms
(appetite loss, fatigue, irritability, headache, joint pain, skin rash (not DHD)). We analysed diagnostic
delays in relation to clinical presentation at diagnosis. Diagnostic delays were calculated as the time
gap between first CD related symptoms to confirmed CD diagnosis, and subdivided into the duration
between first symptoms and first visit to the PaedGI, and from this visit to final diagnosis. KruskalWallis H test with post hoc tests were used for the analysis (IBM SPSS Statistics 22.0 for Windows).
Results: Data from 393 symptomatic children (65% female) from Croatia, Hungary, Germany, Italy
and Slovenia were included (Table 1). Median age at diagnosis was 7 years (range 7m-18.5y).
Patients with classical CD tended to have a slightly shorter median diagnostic delay (6m) compared to
those with non-classical CD (7m) and DHD (8m) (NS). Further analysis showed that the median
duration from first symptoms to the first visit to the PaedGI was the same (5m) in children with
classical CD (n=264) and non-classical CD (n=122) whereas it tended to be slightly longer (7m) in
children with DHD (n=7) (NS). Median duration from the first visit to the PaedGI to the confirmation of
CD was found to be significantly longer in non-classical compared to classical presentation (p< 0.05).
Within classical CD group longer diagnostic delay was found in patients without diarrhoea (8m)
compared to those with diarrhoea (5m) (NS), which can be attributed to significantly longer duration
from symptoms to PaedGI in patients without diarrhoea (6m) compared to those with diarrhoea (4m)
(p< 0.05).
In patients with non-classical CD, diagnostic delay with GI symptoms was slightly longer (7m)
compared to non-GI symptoms (6m) (NS).
Conclusions: Clinical presentation at CD diagnosis has some, although relatively small effect on
diagnostic delays. Delays were longer in patients presenting with non-classical symptoms or dermatitis
herpetiformis Duhring compared to malabsorption. Lack of awareness about different clinical
presentations of CD may contribute to prolonged delays. Further efforts to raise the awareness and
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knowledge among HCPs appear necessary.
*Study was co-financed by Interreg CE programme (CE 111, Focus IN CD)

Classical CD
N=264
(67.2%)

Non-classical CD
N=122
(31.0%)

Symptoms to
PaedGI

5m
(0m-10y)

5m
(0m-6y)

PaedGI to dg*

1m
(0m-2.5y)

1mỻ
(0m-5y )

Diagnostic delay
(symptoms to dg)

6m
(0m-10y)

7m
(0m-6y)

Malabsorption
with diarrhoea

Malabsorption
without diarrhoea

GI symptoms

Non-GI symptoms

132
(50%)

132
(50%)

106
(86.9%)

16
(13.1%)

Symptoms to
PaedGI*

4m
(0m-7.5y)

6m#
(0m-10y)

5m
(0m-6y)

5m
(2m-5y)

PaedGI to dg*

1m
(0m-1.5y)

1m
(0m-2.5y)

1m##
(0m-5y)

1m
(0m-4m)

Diagnostic delay
(symptoms to dg)

5m
(1m-7.5y)

8m
(0m-10y)

7m
(0m-6y)

6m
(2m-5y)

No of patients
(% of the group)

m - month; y - year;
* p<0.05
ỻ
significance (p<0.05) vs Classical CD
#
significance (p<0.05) vs Malabsorption with diarrhoea
##
significance (p<0.05) vs Malabsorption without diarrhoea

[Diagnostic delays and clinical presentation of CD in Central Europe]
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Objectives and Study: The ESPGHAN 2012 guidelines, enabled for the first time, a non-biopsy
approach in the diagnosis of Coeliac disease (CD) in symptomatic children who also have tissue
transglutaminase (tTg) IgA levels > x 10 times the upper limit of normal (ULN), positive endomysial
antibodies in a separate blood sample and HLA- DQ2/DQ8 positivity. The aims of this study were to
prospectively assess 4 tTg IgA assays of 4 random -access (automated) analyzers and examine their
accuracy in diagnosing CD without a biopsy.
Methods: We enrolled 109 consecutive paediatric patients with positive tTG who were referred for
intestinal biopsy and 77 paediatric patients who were referred for endoscopy for other reasons and
served as controls. All participants had a blood sample taken during endoscopy. Samples were tested
with 4 tTg IgA assays on automated analyzers and one Elisa kit. All intestinal biopsies were evaluated
by a local pathologist, a central pathologist and a celiac expert, blinded to each other. CD was
diagnosed when full agreement was reached. Histological findings were correlated with tTg IgA
results. Analytical performance of the assays included precision with controls and samples, lot to lot
variation, and carryover.
Results: In our cohort, all tested tTg IgA automated assays showed sensitivities above 98% and
specificities above 99%. ROC analysis demonstrated AUC (area under the curve) >0.99 for all 4
analyzers. The positive predictive value (PPV) were all >0.98 and the negative predictive value (NPV)
were >0.97. The Elisa kit had sensitivity of 95%, specificity of 92%, AUC of 0.96, PPV of 0.98 and
NPV of 0.93. Two of the assays performed all precisions with coefficient of variation (cv) lower than
10%. Lot to lot variation was similar for the 4 analyzers. No carryover was found with any of the
analyzers.
Conclusions: CD can be accurately diagnosed without biopsy based on tTgIgA levels > 10 times the
ULN using the 4 high volume (automated) random-access analyzers used in our study.
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Objectives and Study: The prevalence of coeliac disease is estimated to be approximately 1% in the
world. The prevalence of coeliac disease was found to be 2.6-11.9% in the first-degree relatives of
coeliac patients. In this study, we aimed to investigate the frequency of coeliac disease in siblings of
coeliac patients.
Methods: This study was conducted between March 2017 and October 2018. The current study
included 77 siblings of 37 coeliac patients. Eight of 37 coeliac patients who did not have any
complaints refused to participate the study. Firstly, tissue transglutaminase antibody IgA (tTG IgA) and
total IgA tests were performed. Esophago-gastroduodenoscopy was performed on patients with
positive tTG IgA. At least four duodenal biopsies and one biopsy from bulbus were obtained from
patients with positive tTG IgA. All biopsy specimens were evaluated according to Marsh classification
criteria for celiac disease.
Results: The mean age of 37 coeliac patients was 9.5 ± 4.2 years, and the mean age of 77 siblings
(39 girls) was 8.8 ± 5.3 years. 62 (80.5%) of them had no complaints. The mean level of tTG IgA was
9.8 ± 23.9 U / ml and the mean total IgA level was 116.0 ± 65.3 mg / dl. Four of them (5.2%) had
positive tTG IgA antibody. Esophago-gastroduodenoscopy was performed in these patients. The
biopsy results of two siblings were compatible with Marsh 3 classification score and they were
diagnosed with coeliac disease. The biopsy result of one patient with no complaints was consistent
with Marsh 2 classification score, and this patient was diagnosed with latent coeliac disease. In the
other patient, the biopsy result was Marsh 0 classification score which was normal.
Conclusions: 3 of 77 (3.9%) siblings of coeliac patients were diagnosed with celiac disease. The risk
of celiac disease in the siblings of coeliac patients was approximately 8 times higher than in the
general population. We recommend that serological screening tests for coeliac disease should be
performed even if the siblings of coeliac patients are asymptomatic. Further studies with more siblings
of coeliac patients are needed.
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The frequency of coeliac disease in children with chronic constipation
Yasin Sahin1
1Mersin

City Training and Research Hospital, Pediatric Gastroenterology, Mersin, Turkey

Objectives and Study: Chronic constipation is one of the most common problems of childhood. Its
prevalence is reported to be between 0.3% and 8.0% in the general population. In most cases, it may
be found as a symptom of other organic diseases such as abdominal pain, rectal pain, fecal
incontinence, anorexia, and coeliac disease. The clinical findings of coeliac disease change over time.
Instead of classical symptoms such as diarrhea, growth retardation, and abdominal distention, atypical
symptoms such as chronic constipation may be the only sign of coeliac disease. There are limited
studies about the prevalence of coeliac disease in children presenting with only chronic constipation.
In the present study, we aimed to investigate the frequency of coeliac disease in children with chronic
constipation resistant to conventional treatment.
Methods: This study was conducted between March 2017 and October 2018. 664 pediatric patients
between the ages of 2 and 18 who were diagnosed with chronic constipation according to Rome III
criteria and did not respond to conservative treatments were included in the study. Those with any
organic disease, those previously diagnosed with coeliac disease, having positive family history of
coeliac disease, those with thyroid dysfunction, those with immunodeficiency and calcium
abnormalities were excluded from the study. The current study was approved by the Ethics Committee
of Mersin University.
Firstly, tissue transglutaminase antibody (tTG) IgA and total IgA tests was analysed. The cut-off value
of tTG IgA is 20 U/ml. tTG IgG test was analysed to the patients with IgA deficiency. Esophagogastroduodenoscopy was performed on patients with tTG positivity. At least four biopsies from
duodenum and two biopsies from bulbus was obtained. The biopsies was evaluated according to the
Marsh classification.
Results: Of the 662 patients (341 girls), the mean age was 6.4 ± 4.3 years. The mean tTG IgA value
was 7.0 ± 17.3 U/ml and the mean total IgA value was 107.3 ±6 4.7 mg/dl. IgA deficiency was found in
two of the patients. tTG positivity was detected in 22 patients (3.32%), and 6 of them did not accept
the endoscopy. Gastroduodenooscopy was performed to the other patients. The biopsy results of 9
patients (1.36%) was consistent with Marsh 3 classification score and those were diagnosed with
coeliac disease. The biopsy results of other 7 patients were consistent with Marsh 0 classification
score (Table 1).
Conclusions: In a study conducted in healthy school-aged children in Turkey, the prevalence of
coeliac disease was found to be 1/212. In our study, the prevalence of biopsy-proven coeliac disease
was detected as 1.36%. We found that the prevalence of coeliac disease was 3 times higher in
children with chronic constipation than in the general population. Therefore, we recommend that
serologic tests for coeliac disease should be performed in children with constipation unresposive to
conventional treatment.
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Objectives and Study: Coeliac disease (CD) is an autoimmune enteropathy, which is precipitated by
ingestion of gluten in genetically susceptible individuals. The patients with autoimmune disorders have
higher risk for the development of CD, owing to a common genetic background. Hence, type 1
diabetes mellitus (DM) is a clinical indication of screening for CD. There is limited data regarding the
gastrointestinal manifestations in children with concomitant CD and type 1 DM. The aim of this study is
to compare the clinical manifestations and histopathological findings in patients with concomitant CD
and type 1 DM with coeliac patients.
Methods: The medical records of 250 patients with CD, 27 of whom were diagnosed type 1 DM were
reviewed. Demographic data, clinical manifestations, serologic markers and histopathology records
were compiled. Positive serology was defined as anti-tTG IgA antibody levels above ≥ 20 U/mL and/or
positive results for anti-EMA antibody. Mucosal alterations were defined by using the Marsh
classification.
Results: In our study group, the mean age at diagnosis was 7.6 ± 4.2 years, and more than half of the
patients were female (59.2%). Among 250 patients with CD, 27 (10.8%) had concomitant type 1 DM
(CD+DM group). There was no statistically significant difference for age and gender between the
patients with CD+DM and those with CD alone. Of 27 patients in CD+DM group, typical symptoms that
are indicative of CD were present in only 5 (18.5%) of the patients, while the majority of the group
(%59.2) was asymptomatic. In CD+DM group, weight and height z scores were statistically higher
compared to the patients with CD alone. Anemia was found in 14.8% of patients with CD+DM
compared to 55.6% in those with CD alone (p< 0.05). Serum folic acid level was significantly higher in
patients with CD+DM compared to those with CD alone (p< 0.05), however serum vitamin D level was
comparable between two groups. The proportion of serum anti-tTG IgA higher than 10 times of the
upper limit of normal were 72.7% and 78.8% in patients with CD+DM and those with CD alone,
respectively (p>0.05). In most of diabetic patients (59.2%) mucosal alterations were consistent with
Marsh 3B Three out of 27 patients with CD+DM solely had intraepithelial lymphocytosis (Marsh 1) in
this cohort. The majority of patients (65.4%) with CD alone had Marsh grade 3C histopathology while
only 18.5% of patients with CD+DM had histopathologic alterations consistent with Marsh grade 3C
(p< 0.05).
Conclusions: Coeliac children with concomitant type 1 DM often do not have overt gastrointestinal
complaints, and mostly are asymptomatic. Despite serologic evidence, histopathological findings of the
duodenum in diabetic coeliac patients were milder compared to those patients with CD alone.
Therefore, in order to prevent comorbidities and complications, clinicians should have a low suspicion
threshold for celiac screening in patients with type 1 DM.
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Objectives and Study: The EMA biopsy test is based on the determination of anti endomysium
(EMA) antibodies in the small intestinal mucosa. Previous studies detected the presence of EMA and
anti-tissue transglutaminase (anti- tTG) antibodies in the small intestinal mucosa in genetically at risk
patients with gluten-related symptoms despite the absence of a celiac disease specific serology or a
mucosal damage. In another retrospective study, the presence of anti-tTG in the small bowel mucosa
was predictive for forthcoming CD in a cohort of children with potential CD. The aim of our study was
to determine specificity, sensitivity and reproducibility of the EMA biopsy test in our pediatric unit.
Methods: We recruited 24 patients (14 females, 10 male; mean age: 7,6 years). Our cohort consisted
in16 patients with acute CD, one with potential CD, 2 CD patients with negative EMA and borderline
anti-tTG in the serum, one patient with non celiac gluten-sensitivity (NCGS) and 4 disease controls.
We collected fresh duodenal biopsies by endoscopy. EMA antibodies in the duodenal biopsy were
determined using the kit of Eurospital. (EMA biopsy).
Results: The EMA biopsy test was positive in all patients with acute CD, in the patient with potential
CD and in one of the two patients with EMA sero-negative CD. In all four disease control patients and
in the NCGS patient the EMA biopsy test resulted negative. Therefore, in our cohort the sensitivity of
the test was 95% and the specificity was 100%. To test reproducibility, the EMA biopsy test was
repeated twice in each patient and the operator was not aware of patients clinical data. We observed
that the EMA biopsy test was not correlated to the titre of anti-tTG, neither to the Marsh grade of
mucosal damage. The anti-tTG titre was in 5 patients 10 times the cut-off and in all the others from 2-5
x the cut-off level. The histology of the duodenal mucosa in 6 cases revealed a Marsh grade 3 A/B, in
one case Marsh 0 and in 12 cases Marsh grade 3C.
The two EMA sero-negative patients were clinically silent. In both the anti-tTG titre remained
borderline for several years, but nevertheless duodenal mucosa showed a Marsh grade 3C. In one of
these patients the EMA biopsy test was very useful to support CD diagnosis. In the other patient other
autoimmune diseases often responsible for false positive anti-tTG were excluded and a second biopsy
after a gluten-free diet will be performed. In the patient with non celiac gluten-sensitivity the negative
EMA biopsy test in accord to clinical, histological and serological data helped to exclude CD diagnosis.
Conclusion: Our preliminary data indicate that the EMA biopsy test is highly specific and sensitive
and therefore useful to define diagnosis in special cases such as potential CD, sero-negative CD, non
celiac gluten-sensitivity. Further, prospective follow-up studies in potential CD will define if the
presence of EMA antibodies in the duodenal mucosa might predict future development of mucosal
damage.
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Impact of associated diseases on quality of life of children with coeliac disease: a multicenter
study in Argentina
Maria Camila Sanchez1, Daniel D' Agostino1, Luciana Guzman2, Anabel Tilli3, Gonzalo Ortiz4, Marina
Orsi1
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Objectives and Study: A gluten free diet (GFD) resolves symptoms of children with coeliac disease
(CD) in a relatively short period of time. The impact on the patients' psychosocial behaviour, however,
may be longstanding, particularly if the patient suffers from associated conditions.The objective was to
compare the health-related quality of life (QoL) of children with CD also affected by an autoimmune
disease (CDAD) with CD patients without an associated autoimmune illness.
Methods: A descriptive, cross-sectional, multicenter study was conducted between June 2016 and
May 2017 in four hospitals (three public; one private) Two validated and adapted questionnaires were
used: KIDSCREEN-52 (generic) and CDDUX (specific CD). Both were completed by children and a
proxy. Socio-economic status (SES) determined by the Family Affluence Scale.( and adherence to
GFD (Morisky scale) were analyzed as variables. The total group of coeliac patients was compared to
healthy age matched controls.
Results: Sixty six children with CD, 6-18 years of age (median 13.4 years, 65.2% female) and their
caregivers were included; 40.9% (n=27) were CDAD and 59.1% (n=39) CD. SES was high in 45.3%,
medium in 43.8% and low in 10.9%. Adherence to GFD was adequate in 86.4%, unintentional
transgression 7.6% and non-adherent 6.1%. Comparison of both groups to a healthy control group
showed no significant differences in all Kidscreen scales. In the comparative analysis of the two CD
groups, those with CDAD had worse physical and psychological well-being (p < 0.05, TE >0.7), with
worse score in social support and peers, and school environment but a higher score in self perception
and social acceptance (TE 0.4) than the CD. The non-adherent group scored lower on moods and
emotions and self-perception scales (TE>0.8). The concordance correlation between parents´
perception and their children was high (CCI 0.60 and 0.90). In the CDDUX questionnaire, both children
and parents obtained mean values between 41-80 indicating QoL category between "neutral" and
"good". The domain "communication" was the one with the lowest score, and the domain "having CD"
was of intermediate score. The perception of QoL was significantly higher in those who reported
higher SES in both questionnaires (p < 0.05, TE >0.7) particularly in psychosocial domains.
Conclusions: Coeliac patients with an associated autoimmune condition showed a significantly lower
QoL score in both physical and psychosocial areas compared to those without an associated
autoimmune disease. Inadequate GFD adherence was associated to lower self perception and worse
mood in either group. A lower SES had a negative impact in almost all the areas studied.
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Trend of anti-tissue transglutaminase normalization in celiac children on gluten-free diet: a
comparative study between chemiluminescence and ELISA serum assays
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Guerra2, Lorenzo D'Antiga1
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Objectives: Monitoring of treatment response in patients with celiac disease includes testing the antitissue transglutaminase (atTG) titers over time with the goal of atTG level normalization on gluten free
diet. Data on the trend of atTG normalization over time in children are scant. In the last years, novel
Chemiluminescence immune- Assays (CLIA) to identify CD-specific antibodies have been made
available.The aim of our study is to compare the performance of Chemiluminescence Immuno-Assay
(CLIA) versus the standard ELISA methods in monitoring celiac children started on gluten free diet
(GFD).
Methods: A retrospective chart review was completed in 419 pediatric patients with celiac disease
diagnosed between 2005 and 2016 in our Hospital. Patients were distributed into two groups
according to the serum assay: ELISA versus CLIA. Children followed from 2005 to 2012 had atTG
follow-up using ELISA and they were compared with pediatric patients evaluated after 2012 and tested
by CLIA.
Results: A total of 260 children met inclusion criteria. Eighty-three percent of patients normalized
atTG levels in ELISA group and 68% of children had normal values in CLIA group within the study time
period. Median normalization time was 11.7 months in ELISA group compared with 14.7 months in
CLIA group (p=0.003), see figure 1. Marsh score at diagnosis was not significant variable of time to
atTG normalization, while older age at diagnosis and higher baseline atTG were significant negative
predictor of atTG normalization (p=0.01 and p< 001).
Conclusions: The percentage and the time of the anti-tissue Transglutaminase normalization in celiac
children started on gluten free diet was significantly affected by the use of different assays: children
monitored with CLIA have longer normalization time compared to those tested by ELISA. The two
most important predictors influencing the time to atTG normalization seem to be age at diagnosis and
baseline atTG levels in both groups.

Volume 68, Supplement 1, May 2019

181

[Kaplan Meier]

Contact e-mail address: nsansotta@asst-pg23.it

Volume 68, Supplement 1, May 2019

182

GASTROENTEROLOGY - Coeliac disease
G-P-068
Reduced levels of circulating natural killer cells in children with coeliac disease
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Objectives and Study: The Natural Killer (NK) cells counts alterations have been reported in various
disease such as cancer, crohn disease, malnutrition and autoimmune diseases, The first aim of the
study is to measure the peripheral blood NK cells in children with Coeliac disease (CD) and compare
them with controls. The second aim of this study is to investigate whether NK cells (CD 16+, CD56+)
are correlated with tissue transglutaminase IgA - IgG, EMA-IgA or not.
Methods: Fifty children with classic CD and 48 age and sex matched healthy control were enrolled in
this study. Peripheral blood NK cells levels of the children were measured by using flow cytometry.
This study was approved by the institutional review board and is compatible with Declaration of
Helsinki.
Results: The mean age of 50 coeliac patients (23 male, 46 %) and 48 controls (21 male, 48 %) were
10 (2-17) and 9 (3-17) years respectively. Mean follow-up duration was 3 years ranging from 1-10
years. All patients with CD had positive tTGA and EMA test. The absolute number of circulating CD16 +
NK cells (259,52 vs 1404,36 µ/L) and CD56+ NK cells (366,24 vs 2440,46 µ/L) were significantly lower
in the coeliac group than the controls (p< 0.05). The absolute number of circulating white blood cell
(7785 vs 8165 µ/L) and lymphocyte (3106 vs 3173 µ/L) were not significantly different between celiac
children and healthy controls (p>0.05), (Table 1). Correlation analysis between the absolute number of
circulating NK cells and tissue transglutaminase -IgA, IgG, EMA-IgA levels of patients with CD have
revealed no significant relation (p>0.05).
Conclusions: This study indicated that peripheral blood NK cells levels were significantly lower in the
coeliac patients than the controls. Our results might contribute theory that the abnormality in NK cell
counts may be seen in the autoimmune disesases. In the presented study we did not found any
correlation between NK cells counts and tTG-IgA, IgG, EMA-IgA levels, Therefore, it might not be
markers for monitoring of compliance to the gluten free diet.
Keywords: coeliac disease, natural killer cells, children
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Celiac patients (n=50)

Control group (n=48)

p value

Age (year)

10* (2-17)
*Median (P25-P75)

9* (3-17)
Median (P25-P75)

> 0.05

Sex ( F/M)

1.1

1.2

White blood cell (µ/L)

7785* (3200-22790)
*Median (P25-P75)

8165* (4280-7920)
*Median (P25-P75)

> 0.05

Lymphocyte (µ/L)

3106* (1140-5760)
*Median (P25-P75)

3173* (763-8140)
*Median (P25-P75)

> 0.05

CD16+ NK cells (µ/L)

259,52* (39.65-965,50)
*Median (P25-P75)

1404,36* (79,87-8505)
*Median (P25-P75)

<0.01

CD56+ NK cells (µ/L)

366,24* (111,52-1016,32) 2440,46* (27,66-11025)
*Median (P25-P75)
*Median (P25-P75)

<0.01

Tissue transglutaminase - 133* (40-300)
IgA (RU/mL)
*Median (P25-P75)

0

< 0.05

Tissue transglutaminase- 90* (24-380)
IgG(RU/mL)
*Median (P25-P75)

0

< 0.05

120* (30-295)
*Median (P25-P75)

0

< 0.05

EMA-IgA RU/mL

[Patients charecteristics and peripheral blood NK cells levels in coeliac patients and controls]
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Diagnostic yield of isolated deamidated gliadin peptide antibody for coeliac disease in
paediatric age group
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Objectives and Study: Coeliac disease is an auto immune condition with increasing incidence
throughout the world. Screening serologic testing for celiac disease includes anti-tissue
transglutaminase (Anti -TTG), anti endomysial antibodies (Anti-EMA) and deamidated gliadin peptide
(DGP) antibodies. DGP has shown to have a sensitivity of 85-95% and a specificity of 86-98% that are
comparable to tissue transglutaminase testing of 90-100%, and are increasingly being used for coeliac
disease testing. The significance of an isolated elevation of DGP is unknown in a context of a negative
TTG. The aim of this retrospective study was to evaluate the utility of deamidated gliadin peptide
(DGP) testing in the setting of a negative tissue transglutaminase (TTG) IgA test in a paediatric
gastroenterology clinic in patients who were refereed for the diagnosis of coeliac disease.
Methods: Retrospective review of electronic records for all patients (0-18 years), referred for
suspected coeliac disease over 12-month period was undertaken. Paediatric patients with an elevated
DGP IgA and/or IgG in the setting of a negative TTG IgA were included in the audit. Of these patients,
those who underwent esophagogastroduodenoscopy and duodenal biopsy while on a glutencontaining diet were included. Excluded patients were prior biopsy proven coeliac disease or TTG IgA
positivity. The results of the duodenal biopsies were used as the gold standard for the diagnosis of the
coeliac disease and patients with villous atrophy (Marsh class- 3A or 3B) on duodenal biopsy were
considered to have coeliac disease.
Results: Twenty patients that had duodenal biopsies performed while maintaining gluten-containing
diet for the diagnosis of coeliac disease were identified with a negative Anti-TTG and a positive DGP
IgA or IgG respectively from Nov 2017-Nov 2018. Out of the 20 included patients, 3 patients (15.5%;
95% CI 10.3-77.7 %) were found to have coeliac disease (Marsh 3a or b) on duodenal biopsies.
Interestingly, all positive DGP patient were also positive for favourable genotype -HLA DQ2/DQ 8 for
coeliac disease.
Conclusions: In a paediatric setting, isolated DGP antibody testing can identify cases of coeliac
disease in TTG-negative individuals, although the low positive predictive value suggests that the yield
may be low. Replication in larger studies are required for valid and clinically relevant interpretation of
isolated elevated DGP antibodies.
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Diagnosis of coeliac disease in the under 2 year olds since the advent of serology only
diagnosis
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Objectives and Study: Since the new BSPGHAN guidelines 1 were published in August 2013,
children have been diagnosed with Coeliac disease(CD) based on serology alone. When our centre
adopted the guidelines in 2013, we made the decision to continue to diagnose the under 2 year olds
with endoscopy and biopsy. This decision was made due to the lifelong nature of CD and a wider
differential diagnosis at this age. This study was set to review this decision with the following
objectives:
1.
2.
3.
4.

To identify the number of patients diagnosed with CD < 2 years old.
To compare serology results and pathology following endoscopy.
To determine if all the children were symptomatic.
To determine if diagnosis could reliably be made on serology.

Methods: Patients under 2 years old were identified from our Coeliac database by the Data manager
here at RHC, Glasgow. Information regarding presenting symptoms, serology and pathology was
gathered from the database and patient notes where required.
Results: 6 patients were identified as being diagnosed < 2 years old from 2013 until October 2018.
Age range was 13 months to 21 months (median age 16 months). 5/6 were female and 1 was male.
All patients were symptomatic with abdominal distension and weight loss being the most common
presenting symptoms. Other presenting symptoms included vomiting, abdominal pain, constipation,
diarrhoea, fatigue and dehydration. All patients had tTGs >10 times the upper limit of normal (normal
range < 7u/ml). 5/6 also had a repeat tTG that was >10 times the upper limit of normal. 5/6 had a
positive EMA and 1/6 had a weakly positive EMA. 3/6 had HLA typing done and were positive. 1/6
patients did not have an endoscopy and was diagnosed on serology alone. The other 5 children had
pathology results of Marsh 3b - Marsh 3c. The table below includes details of serology and pathology
results:
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Age at diagnosis

Presenting
symptoms

Initial tTG &
EMA

Repeat tTG

HLA typing

Scope

15 months

Weight loss

>128 EMA
weakly +ve

>128

n/a

marsh 3b-3c

20 months

Weight loss,
vomiting,
94 EMA +ve
diarrhoea, abdo
distension

101

n/a

marsh 3b-3c

16 months

Abdo pain and
distension,
112 EMA +ve
vomiting, weight
loss, lethargy

>128

DQ2 positive

no biopsy

16 months

Abdo distension
>128 EMA +ve
and dehydration

>128

DQ2 positive

marsh 3b-3c

13 months

Abdo distension
>128 EMA +ve
and constipation

n/a

n/a

marsh 3c

21 months

Weight faltering,
abdo distension,
abdo pain,
>128 EMA +ve
diarrhoea,
fatigue

81

DQ2 positive

marsh 3c

[Details of serology and pathology]
Conclusions: The patients reviewed in this study were identified to be symptomatic and serology
alone would be enough to meet the diagnostic criteria for a serological diagnosis. To meet the current
guidelines all of the children would require HLA typing to be done. The revised guidelines should
consider whether this age group of patients should be diagnosed in a similar way to children of other
ages.
References: 1. Murch S, Jenkins H, Auth M et al. Joint BSPGHAN and Coeliac UK Guidelines for the
diagnosis and management of coeliac disease in children. Arch Dis Child 2013; 98: 806-81

Disclosure of Interest: Richard K Russell has received speaker’s fees, travel support, and/or
participated in medical board meetings with Nestle, MSD Immunology, AbbVie, Dr Falk, Takeda,
Napp, Mead Johnson, Nutricia & 4D Pharma.
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Maternal microchimerism in cord blood and celiac disease
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Objectives and Study: Maternal microchimerism (MMc), the transmission of small quantities of
maternal cells to the fetus, is a common, naturally occurring phenomenon during pregnancy. The
potential role of MMc in disease is unclear, but MMc has been implicated in autoimmune diseases. We
aimed to investigate if there was any potential association with MMc, measured at birth, and later CD.
Methods: Participants in the Norwegian Mother and Child Cohort study were HLA class II typed to
determine non-inherited, non-shared maternal alleles (NIMA). Droplet digital (dd) PCR assays specific
for common HLA class II NIMA (HLADQB1*03:01, *04:02 and *06:02/03) were used to estimate MMc,
as maternal DNA quantity in the fetal circulation, in cord blood DNA from 124 children who later
developed CD and 124 controls within the cohort. We analysed if the presence of any MMc, or of MMc
within any of the three NIMA subgroups, was associated with CD using logistic regression, and
compared ranks between cases and controls.
Results: MMc was found in 42% of cases and 43% of controls, and thus not associated with CD (odds
ratio 0.97, 95% CI 0.58-1.60). The ranks of MMc values in cases and controls were also similar
(Wilcoxon rank-sum test p = 0.71). The subgroup with HLA-DQB1:03*01 as their NIMA had a potential
association with MMc, with levels above the median being associated with higher risk (odds ratio OR
3.78, 95%CI 1.28-11.18), and cases having higher ranks compared to controls (Wilcoxon rank-sum
test p=0.01). In analyses adjusted for child`s sex and maternal smoking the risk estimates were not
substantially different from unadjusted analyses.
Conclusions: MMc measured at birth was not associated with CD, with the potential exception of
those carrying the HLA-DQB1:03*01 NIMA.
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Subcellular localization of transglutaminases and the regulatory proteins ERp57 and protein
disulphide isomerase in coeliac disease
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Objectives and Study: Besides tissue transglutaminase (TG2), the central autoantigen in coeliac
disease (CD), microbial transglutaminase (mTG) has recently been implicated in CD pathogenesis.
Both enzymes, although different in their amino acid sequence, are able to deamidate specific gliadin
peptides leading to enhanced affinity towards HLA-DQ2 molecules. It has been shown that the
endoplasmic reticulum (ER)-resident protein ERp57 regulates TG2 activity by means of a Cys-370—
Cys-371 disulphide bond. Here, we describe the subcellular distribution pattern of these proteins in CD
enterocytes and address specifically the issue whether they localize in the endoplasmic reticulum
where MHC class I mediated cross presentation is initiated.
Methods: Duodenal biopsies of CD and non-CD patients were obtained during upper gastrointestinal
endoscopy. Incubation with mTG was performed using mm-diameter circular aperture slider. ERp57
was localized on ultrathin frozen sections of biopsies using a polyclonal rabbit anti-human antibody.
TG2 was detected on a subcellular level by a polyclonal as well as a monoclonal (clone 10F3)
antibody. Double labelling experiments were done with the ER marker protein disulphide isomerase
(PDI, clone 1D3). Electron microscopical evaluation was performed in normal enterocytes (NE) as well
as in so-called RACE cells (Rapid uptake of Antigen into the Cytosol of Enterocytes) using
immunogold for visualization.
Results: We have shown that mTG is transported to the endoplasmic reticulum of NE and RACE
cells, the last revealing an increased amount of mTG (Stricker et al. 2018). ERp57 was found in only
minor amounts within the cytosol, the nucleus and the ER of NE as well as within the extracellular
matrix. In RACE cells, strong labelling of ERp57 was predominantly seen within the dilated ER.
Labelling of PDI appeared to be strong in the ER of NE as well as RACE cells. Labelling of
(endogenous) TG2 revealed localization sites which include the endoplasmic reticulum of NE and
most prominent of RACE cells.
Conclusions: This study shows that transglutaminases and the regulatory proteins ERp57 and PDI
localize within the ER of enterocytes. This localization of TG2 as well as of mTG with PDI and ERp57
may indicate regulatory processes within the ER of enterocytes preceding cross presentation. RACE
cells may play a specific role as their ER is dilated showing high amounts of mTG as well as PDI and
ERp57.
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Celiac patients with low adherence to gluten free diet can have negative serology, but their
nutritional status is impaired
Carlo Tolone1, Angela Maria Caprio1, Marianna Casertano1, Ivano Belfiore1, Caterina Strisciuglio1
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Objectives and Study: In celiac disease, the celiac serology ( IgAanti-tissue-transglutaminase) is the
most used index to evaluate the adherence to the diet. However, the antibodies' sensitivity in the
follow-up is not very high, because celiacserologycan result normal even if children do not follow
strictly the diet. The primary objective of this study was to identify if other blood biomarkers of
nutritional statuscould be used as indices of adherence to diet and health.
Methods: We enrolled 250 celiac children [age 8 months-12 years; females 145 (58%)] from Southern
Italy referred from March 2008 to December 2017 to the Department of Woman, Child, and General
and Specialist Surgery of the University of Campania “Luigi Vanvitelli”.After at least 3 years of followup, participants were asked to complete a questionnairein order to evaluate the adherence to the
gluten- free diet (GFD) . Moreover, bloodmarkers such as hemoglobin,serum iron, ferritin, total
cholesterol, transaminases and celiac serology were evaluated.
Results: Patients were divided in two groups. Group A included the patients adhering to the GFD
(194/250, 76.6%), whereas Group B included the patients with poor adherence to the GFD (45/250,
18%).At follow up, patients of Group A had higher cholesterol (p> 0.0001) and lower transaminases (p
0.045) levels compared to patients of Group B.Instead, 77% of patients of Group B had altered at least
one of the parameters between hemoglobin, ferritin, transaminase and serum iron (p <
0.05).Moreover, celiac serology was still positive in 10/194(5,4%) patients of Group A and in 11/45
(24.4%) of Group B.Patients with positive serology and patients of Group B with negative serology
(34/45, 75.6%), had significantlylower ferritin and cholesterolvalues (p= 0.01 and p=0.01) and higher
transaminases values (p=0.001)compared to patients with negative serology and adhering to the diet.
Conclusions: Our data suggest thatceliac patients with low adherence to gluten free diet have
impaired nutritional status, even if their celiac serology is negative. Celiac serology is an important
marker to evaluate the adherence to the diet but it can be insufficient, therefore the simultaneous
evaluation of hemoglobin, serum iron, ferritin, cholesterol and transaminase can be considered an
additional index of adherence to the dietand health.
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Objectives and Study: The aim of our study is to assess the auxological parameters and investigate
the eating habits of a group of celiac children aged between 6 and 10 years; moreover using a foodfrequency questionnaire (FFQ) we aimed to compare the obtained information with those from an ageand sex-matched control group.
Methods: We enrolled 100 celiac children from our pediatric outpatient clinic, who were following a
gluten-free diet for at least a year. We collected growth parameters and the children filled a food
frequency questionnaire with the help of their parents. The results were then compared to the Italian
Ministry guidelines on the correct diet pattern for the same age range. Height, weight and BMI
percentiles were calculated with the “Who AnthroPlus” software. BMI percentiles were then compared
to the reference tables of the WHO 2007 for the age range 5-18 years. Statistical analysis was
performed on the statistical software R, version 3.5.1; difference between numerical variables was
assessed with the Welch two sample t-test; chi-square analysis was used for assessment of
distribution of categorical variables.
Results: In coeliac patients, weight and BMI had lower values compared to the control group,
respectively 26.47 ± 6.75 vs 28.81 ± 8.40 (p-value= 0.0312) and 16.05 ± 2.06 vs 16.96 ± 3.29 (pvalue= 0.020). The mean height was similar in the two groups 127.43 ± 11.02 vs 129.39 ± 10.56 (pvalue=0.1994). Overweight was documented in 7% of the coeliac children and in 24% of the control
group, while obesity was present in 6% of the coeliac and in 11% of the controls. From the FFQ
analysis, a significant difference was observed in regards to consumption of processed sweet pastries
(X2= 23.705, df = 4, p-value = < 0.0001), pasta (X2=76.383, df = 2, p-value < 0.0001) and eggs
(X2=10.653, df = 2, p-value = 0.005) (figure 1). An excessive meat consumption has been witnessed
in 43% of coeliacs and 44% of controls; fourty-three percent of coeliacs and 25% of controls
consumed dairy products more than advisable. Both the coeliac group and the control one reported
little intake of legumes, fruits and vegetables (respectively 46% vs 38%, 46% vs 62%, 73% vs 75%).
Conclusions: Children with CD showed a lower BMI compared to their non-celiac peers. However,
the diet of the celiac population as well as the one of control group is comparable. Both groups have
unhealthy eating habits such as low intake of legumes, fruits and vegetables. Gluten-free diet could
theoretically lead to a gradual body weight gains, therefore dietary counselling at follow-up is
mandatory as an early preventive intervention for cardiovascular disease.
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[Figure 1. Mosaic plot of standardized consumption of sweet pastries, pasta and eggs.]
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Objectives and Study: The publication of the ESPGHAN 2012 guide has been a change in the
diagnosis of coeliac disease (CD). The option of performing the diagnosis without intestinal biopsy is
not contemplated in patients with selective immunoglobuline A (IgA) deficiency. The first objective of
the study was to describe the demographic, clinical, serological, histological and genetic
characteristics of a group of coeliac patients with selective IgA deficiency at diagnosis. The second
objective was to determine whether the publication of the ESPGHAN 2012 criteria for the diagnosis of
CD has meant a change in the way these patients are diagnosed.
Methods: Retrospective descriptive multicenter study of children aged 0 to 14 years diagnosed of CD
with selective IgA deficiency in Spain. Patients have been recruited after review of clinical records of
paediatric gastroenterology visits from 32 national hospitals (for 10 years until December 2016).
Patients with positive IgA subtype serology or partial IgA deficiency were excluded.
Results: We included 93 patients, 49 men (52.7%), with a median age of 5.2 years. 91.4% had
symptoms at the time of diagnosis, predominantly diarrhea (53%), weight loss (43.5%) and abdominal
distension (35%). 7% associated an autoimmune disease and in no case did they associate another
immunodeficiency. The serology used was the diagnostic subtype antibodies IgG antitransglutaminase (anti-tTG) in 80.6%, anti-endomysial (EMA) in 46.2%, antigliadin (AGA) in 32.8%
and anti-deaminated gliadin peptides (anti-DGPs) 22,5%. The most used antibody combination was
anti-tTG and EMA (37.6% of cases). A genetic study was carried out in 91.4% of the patients, resulting
in 92% DQ2, in 8% DQ8, and in no case DQ2-DQ8. Regarding the histological study, the intestinal
biopsy was performed in 67.7% (Marsh 3 in 87.5%). Of the total study sample, 63 patients (67%) were
diagnosed after the publication of the 2012 ESPGHAN criteria. A total of 25 patients (39.6%) were
diagnosed without intestinal biopsy, all of them symptomatic, of whom 40% did not correctly fulfill
these criteria (in 8 cases the EMAs were not determined and in 2 the anti-tTGs were not determined).
Conclusions: The demographic, clinical and genetic characteristics of coeliac children with selective
IgA deficiency at diagnosis do not differ from those described in studies of coeliac children with normal
IgA levels. It was found that a high percentage of cases with selective IgA deficiency was diagnosed
without intestinal biopsy despite the fact that this option is not included in the ESPGHAN 2012 guide.
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Utility of serology in the follow-up of coeliac children with selective immunoglobulin A
deficiency
Raquel Vecino López1, María Carmen Miranda Cid2, Gloria Rodrigo García3, Ruth García Romero4,
María Luz Cilleruelo Pascual5, Spanish Registry of Coeliac Patients (REPAC)
1Hospital

Universitario Clínico San Carlos, Paediatrics, Madrid, Spain
Universitario Gregorio Marañón, Paediatric Gastroenterology, Madrid, Spain
3Hospital Universitario Infanta Cristina, Paediatrics, Parla, Spain
4Hospital Universitario Miguel Servet, Paediatric Gastroenterology, Zaragoza, Spain
5Hospital Universitario Puerta de Hierro, Paediatrics, Majadahonda, Spain
2Hospital

Objectives and Study: Selective immunoglobuline A (IgA) deficiency has a high prevalence in coeliac
patients. The usefulness of IgA serology in the monitoring of dietary treatment in coeliac patients has
been demonstrated, but no studies have been published to compare IgG serology in the follow-up of
those with selective IgA deficiency. The main objective of this study is to describe how the follow-up of
coeliac children with total IgA deficiency at diagnosis is performed and asses the evolution of IgG
serological markers in patients who do not report dietary transgressions in the first 2 years of followup. The secondary objective is to determine whether the application of the ESPGHAN 2012 diagnostic
criteria, comparing IgG serology with IgA, could have an impact on the follow-up of these patients.
Methods: Retrospective descriptive multicenter study of children aged 0 to 14 years diagnosed of
coeliac disease with selective IgA deficiency in Spain. Patients have been recruited after review of
clinical records of paediatric digestive consultations of 32 national hospitals (for 10 years until
December 2016). Patients with positive IgA subtype serology, partial IgA deficiency, transient IgA
deficiency and those who perform dietary transgressions were excluded.
Results: 79 patients were included (52% males; median age at diagnosis of 4 years). The first
serological control was performed before 9 months in 75% of the sample. Regarding the IgG serology
used in the follow-up, in only 49.3% a single antibody was determined: anti-transglutaminase (antitTG) 77%, anti-deamidated gliadin peptides (anti-DGPs) 12.8%, anti-gliadin (AGA) 7.6% and antiendomysial (EMA) 2.6%. In 34.2% the association of 2 antibodies was used (tTG-DPGs 37% and tTGEMA 33%) and in 16.5% 3 antibodies (tTG-EMA-AGA 46%). 78.5% of the sample (62 patients) was
followed up for at least 2 years, with 40 patients (64.5%) maintaining positive serology during that
time, despite remitting the symptoms and denying dietary transgressions. Of these, in 21 (52.5%)
intestinal biopsy had not been performed at diagnosis and in the remaining 19 a control biopsy was
performed in 7, confirming the normalization of the mucosa in 5.
Conclusions: In coeliac children with selective IgA deficiency, the IgG subtype antibodies most used
in dietary monitoring were the isolated tTG and the tTG-DPGs association. At 2 years of follow-up a
high percentage of the sample had not negativized serology, which calls into question the usefulness
of IgG antibodies in dietary monitoring and raises the need to perform a biopsy at diagnosis in all
patients with selective deficit IgA to avoid diagnostic doubts.
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Comparison of R5 and G12 antibody-based ELISA methods for the determination of gluten
concentration in routine gluten-free food products
Anil Verma1, Chiara Monachesi1, Susanna Latini1, Elisa Franceschini1, Tiziana Galeazzi1, Simona
Gatti1, Elena Lionetti1, Carlo Catassi1
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Objectives and Study: The only available treatment for coeliac disease (CD) is the gluten-free diet. In
foods labeled as “gluten-free,” the gluten level must not exceed 20 mg/kg of food. Effective test
methods are needed to determine the gluten concentration in food. In the present study we aimed to
compare the performance of R5 with G12 antibody based ELISA methods to detect gluten
contamination in gluten-free products collected from CD affected patients on a GFD.
Methods: All CD patients on a GFD on a gluten-free diet for ≥2 years were proposed to provide their
one-day gluten-free food samples prepared at home. All food samples including breakfast, lunch,
snacks, and dinner were considered for the analysis. Water, milk, fruits, vegetables, and other
naturally gluten-free items were excluded. All food samples were tested with R5 antibody based ELISA
(R-Biopharm, Darmstadt, Germany) and G12 antibody based ELISA (Biomedal diagnostics, Spain).
Food products containing gluten level < 20 ppm were considered as gluten-free.
Results: Overall, 12 patients provided their one-day food samples and from them 36 samples were
collected. All 36 samples tested negative (< LOD) for either R5 antibody method or G12 antibody
based method. None of the samples quantified more than 20 ppm of gluten.
Conclusions: This study showed that there is no difference in the performance of the two available
ELISA method for the detection of gluten contamination (R5 and G12). So far, no food sample tested
with more than the accepted gluten threshold level (20ppm).
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Objectives and Study: Human Leukocyte Antigen (HLA) associated alleles (HLA-DQ2/HLA-DQ8) are
a necessary factor for the development of coeliac disease (CD). About 90%-95% CD affected
individuals in Europe carry HLA-DQ2 and 5%-10% carry HLA-DQ8 alleles. The HLA-DQ alleles also
occur in 35-40% of the general European population with a higher frequency of HLA-DQ2 (28%) and a
lower frequency of HLA-DQ8 (9%). However, in non-European populations, HLA-DQ distribution is not
fully known. A higher proportion of HLA-DQ8 and a lower proportion of HLA-DQ2 has been reported
from USA, Asian, Cuban and Chilean populations. In this study, we verified the HLA-DQ2 and HLADQ8 alleles distribution in non-celiac native South Indian populations.
Methods: Recruitment of subjects was performed in the native south Indian population, originated
from different south Indian states but living in the Vadapalani district of Chennai city (Tamil Nadu).
Between July 2018 and August 2018, overall 211 healthy pediatric and adult subjects were selected
for the study. A drop of finger blood was collected on protein saver cards and dried blood spot cards
(DBS) were shipped to our laboratory in Ancona, Italy, for analysis. HLA-typing was performed using
Celiac gene screen real-time and DQ-CD Typing plus kit developed by BioDiagene SRL (Palermo,
Italy). HLA-typing was performed in two steps. All 211 samples were typed with Celiac gene screen
real-time kit to identify the HLA-DQ2 and/or HLA-DQ8 status, all samples with positive HLA-DQ2/DQ-8
alleles were re-typed for celiac associated allele analysis and their homozygous/heterozygous status
using DQ-CD Typing plus kit.
Results: Out of 211 typed samples, 88 were positive for HLA-DQ2 and/or -DQ8. Of those 88 positive
samples, 40 were positive for HLA-DQ2 haplotype (19%) and 48 samples typed positive for HLA-DQ8
haplotype (23%) in the native south Indian general population.
Conclusions: This study found 42% prevalence of HLA-DQ2/HLA-DQ8 in native south Indian general
population. This study also concluded that unlike European countries, HLA-DQ8 frequency is higher
than HLA-DQ2 frequency in non-celiac south Indian native population. However, this study requires
native north Indian blood sample to compare the HLA-DQ distribution between native North and south
Indian populations. We are in process of collecting blood samples from North Indian native population.
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Objectives and Study: Test the method of measuring gluten-related immunogenic peptides (GIP) in
stool of children with coeliac disease (CD).
Methods: All children (0-18 y) with CD followed-up in our clinic, were invited to join the study during
regular check-ups. Control groups being exclusively formula fed infants under 5th months of age and
therefore on a strict gluten-free diet (GFD), and children without any known chronic disease or acute
GI disease, who were on regular gluten containing diet (GCD).
During check-up all children and/or their parents were asked about complains, and known noncompliance with the GFD. Children underwent standard physical examination; blood sample was
taken to assess several lab values including anti-tTG and anti-EMA antibodies. They also brought a
stool sample.
Blood samples were evaluated by standard laboratory methods and the stool sample was tested by
quantitative Sandwich ELISA designed to detect and quantify GIP using G12 antibody. Stool from our
control groups was assessed as well.
Values of GIP were compared to anti-tTG and anti-EMA values, time from initiation of gluten-free diet
to check-up date was taken into account.
Results: Total of 25 children joined our pilot study (16 girls and 9 boys), 10 children with newly
diagnosed coeliac disease - group A, 10 children with already established coeliac disease, and
therefore on a GFD - group B, 4 “negative controls”: exclusively formula-fed infants - NC, and one
“positive control”, a healthy child on a gluten containing diet - PC. All children in group A had a
significant concentration of GIP in stool (average 7,14 µg/g, average deviation 3,33 µg/g), according to
the limit of negativity set by the manufacturer of the test based on a study performed. The first stool
sample that we evaluated in group A was taken prior to the initiation of the GFD, therefore significant
concentration of GIP in stool was expected. In group B, all but one had a negative GIP test according
to the more benevolent limit of negativity of the test: 0,3 µg/g, six children had a negative GIP test
according to the stricter limit of negativity: 0,16 µg/g - all children denied breaking knowingly the GFD
in the past month. All four infants of the NC group had a negative GIP test even according to the strict
limit of negativity. Our one PC child had a positive GIP result, more than 10-fold the value of the more
benevolent limit of negativity.
In group B, only one child had a positive anti-tTG and/or anti-EMA in IgA, even though its GIP was
less than 0,3 µg/g, the reason, we believe being short duration of GFD (less than 4 months). All the
rest had negative serology tests (all on GFD more than 4 months), even the one with “positive” GIP
(value of 0,47 µg/g). None of the children from group B complained of any clinical problems, grew
normally, and thrived well, laboratory finding did no express any significant abnormalities (normal
values of RBC, MCV, liver function enzymes, ferritin).
GIP average (µg/g)

GIP avedev (µg/g)

tTG IgA average
(IU/ml)

tTG IgA avedev
(IU/ml)

group A

7,14

3.33

107.8

76.1

group B

0.183

0.073

11.2

13.1

NC

0.119

0.003

N/A

N/A

PC

3.03

N/A

N/A

N/A

[GIP average and avedev values in groups A, B, negative (NC) and positive (PC) controls]
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Conclusions: GIP results corespond to anti-tTG values prior to GFD and during follow-up. One
example shows that GIP could be beneficial during iniciation of GFD to confirm good diet practice
before anti-tTG reaches normal values. Further research is needed (as we plan) to gain statistical
significance and to give recommendations for clinical practice.
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Objectives and Study: Considering the controversies seen in published articles on the relationship
between coeliac disease (CD) and infertility, we aim to test this hypothesis for achieving more robust
evidence
Methods: In this case-control study we included 99 infertile women and 198 fertile women who were
Iranian and between 18-40 years of age. Anti trans-tissue glutaminase (TTG) antibody, an indicator of
CD was checked in both case and control group. Based on Mono Bind kit, participants with TTG> 12
were considered positive for CD. We used SPSS (version 19) for analysis. Chi2 and independent T
tests were used for comparing qualitative and qantitave variables in case and control groups,
respectively. The alpha < 0.05 was considered significant.
Results: Mean age in case group was 35.45 (± 6) years old and 27.6 (±8.8) years old in control group.
In case group TTG level (0.08 ±0.27) was significantly (< 0.001) higher than TTG level in control group
(0.004 ± 0.07). We also found that frequency of CD was significantly (P value= 0.001) higher in
women with recurrent failure in assisted reproductive techniques (8; 8.1%) comparing to fertile women
(1; 0.5%). Furthermore, in women with unexplained infertility CD (4; 7.4%) was significantly (P value=
0.007) more frequent comparing to control group (1; 0.5%). Besides, CD was found more frequent in
women with recurrent abortion (2; 9.5%) compared to women with negative history of recurrent
abortion (1; 0.5%), which was significant (P value= 0.023)
Conclusions: It seems wise to recommend screening for CD in women with recurrent abortion,
recurrent failure in assisted reproductive techniques, and unexplained infertility
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Objectives and Study: Cystic fibrosis (CF) is a genetic disorder in which abnormal bile viscosity and
hyperconcentration of bile components lead to cystic fibrosis liver disease (CFLD). The bile acid (BA)
ursodeoxycholic acid (UDCA) is currently recommended in patients with CFLD. Liver damage is
commonly associated with impairment of coagulation. We sought correlations in CFLD patients
between serum BA levels and biomarkers of coagulation, lung function, liver function and
inflammation.
Methods: In a prospective study, we compared 35 CFLD patients with sonographically documented
liver enlargement who were receiving UDCA with 13 CF patients assessed as without liver disease.
Fasting peripheral-blood samples were obtained for determination of concentrations of gammaglutamyl transpeptidase (GGT), alkaline phosphatase (AP) and aspartate transaminase (AST) as well
as prothrombin times (PTT) and C-reactive protein (CRP) concentrations. Reference values were used
as controls. Full BA profiles including UDCA were determined from above mentioned samples using
high-performance liquid chromatography - high resolution mass spectrometry. BA Levels from healthy
children measured the same way in previous works were used as controls. Forced expiratory volumes
as well as forced vital capacity were determined, a Tiffeneau-Pinelli index below 80% assessed as
reflecting lung disease. Statistical analysis was performed using Student's t-test and coefficients of
determination were calculated as Pearson's bivariate method. The study was approved by the local
ethics committee.
Results: Total BA level of CFLD patients (other than UCDA) where similar to CF patients. Total BA
levels of CF patients as well as CFLD patients (other than UCDA) tended to be higher than the
controls. After subdividing the groups a posteriori for age (respectively puberty), CFLD patients aged <
12y had higher total levels of BA other than UDCA than controls (5.4 ± 3.0 µmol/l; reference values:
3.6 - 5.1 µmol/l). Primary BA levels of CFLD patients (cholic acid, CA, and chenodeoxycholic acid,
CDCA) were significantly higher in comparison to reference values (p< 0.05). We found a significant
positive correlation between PTT and CRP (in CF and CFLD patients), with a coefficient of
determination of 0.42. No correlations were found between total BA (without UCDA), CA or CDCA
levels and PTT or CRP in CF and CFLD patients. Tiffeneau-Pinelli index values tended to be
subnormal in CF and CFLD patients aged > 12y but were not correlated with other parameters.
Analysis of GGT showed a positive correlation to total BA levels, with a coefficient of determination of
0,29. No correlations between AP or AST and the other parameters were found.
Conclusions: CFLD patients had significantly higher primary BA levels (CA and CDCA) than controls.
Against expectation, we could not find a clear correlation between serum total BA levels and PTT.
Neither CA nor CDCA levels correlated with PTT. Also, BA levels were not correlated with values for
the inflammation marker CRP. Our analyses underline previous described significant correlations
between the inflammation marker CRP and the coagulation marker PTT. We conclude that BA values
in children with CFLD cannot be extrapolated from PTT or CRP values.
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Objectives and Study: Hereditary pancreatitis (HP) is a rare disease due to genetic defects in
PRSS1, SPINK1, CFTR, CTRC, and CPA1 genes. The patients have recurrent acute pancreatitis (AP)
beginning in childhood, with risk of chronic lesions and pancreatic fibrosis. This report aims to improve
awareness on HP.
Methods: Description of 3 HP cases with 3 different mutations.
Results:
Case 1: A 4-years-old girl under chronic sodium valproate (VPA) due to spinal muscular atrophy and
epilepsy, presented with epigastric pain and vomiting. No history of trauma or infection. Normal
physical examination. High serum amylase: 3596 U/L (< 125 U/L) and lipase: 15085 U/L (< 180 U/L).
Normal abdominal and pancreatic ultrasound (US). She improved and enzymes normalized under
conservative treatment. VPA was discontinued, but 2 months later she had another AP. Sweat test,
celiac disease serology and magnetic resonance cholangiopancreatography (MRCP) were normal.
She had another AP 9 months later. Between episodes: asymptomatic, normal abdominal US, serum
amylase, lipase and faecal elastase-1. Family history of AP (mother and maternal grandfather).
Genetic testing identified a heterozygous mutation in PRSS1 gene c.86A>T (p.Asn29lle) in the child
and her mother.
Case 2: A 12-year-old coeliac girl presented with vomiting, epigastric pain and mild abdominal
tenderness. High serum amylase (200 U/L) and lipase (1200 U/L), without other abnormalities.
Abdominal US disclosed pancreatic head oedema. Her father and paternal grandmother had recurrent
pancreatitis presumably related to alcohol ingestion. Despite good compliance to a gluten-free diet,
she had multiple episodes of AP (>10). The MRCP excluded anatomical abnormalities; coeliac
disease serology and sweat test were normal. Between them she was asymptomatic, with normal
pancreatic enzymes, abdominal US and faecal elastase-1. A heterozygous mutation in the CFTR gene
was found in the child and her father (c.3485G>T).
Case 3: A 10-years-old obese girl presented with epigastric pain and vomiting. Besides obesity and
acanthosis nigricans, her physical examination was normal. Elevated serum amylase (1141 UI/L) and
lipase (19748 UI/L), without cholestasis or elevated liver enzymes. Abdominal US showed biliary
sludge, and a diffusely enlarged and heterogeneous pancreas. She had recurrent abdominal pain
since 3-years-old. No family history of pancreatitis. She improved under conservative treatment, but 4
months later she had another AP episode. Extensive investigation was normal (including phosphocalcium metabolism, serum lipids, autoimmunity, immunoglobulins, coeliac disease serology and
sweat test). MRCP showed dilated main pancreatic duct and low insertion of the cystic duct. The
patient underwent an endoscopic retrograde cholangiopancreatography with sphincterotomy and a
laparoscopic cholecystectomy. However, she maintained recurrent AP. Genetic testing identified a
heterozygous mutation in PRSS1 gene c.364C>T (p.Arg122Cys), in the child and in her mother.
Conclusions: In children with acute recurrent pancreatitis without obvious triggers, genetic mutations
should be investigated, even in the absence of familial history. HP may present a variable clinical
course, including progression to pancreatic insufficiency, requiring regular follow-up.
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Objectives and Study: Cystic fibrosis (CF) is a multisystem genetic disease that affects children and
young adults. Pulmonary involvement and nutritional status are tightly intertwined and both are strong
predictors of morbidity and mortality. Nutritional interventions reduce the fre-quency of lung infections,
by helping to increase calorie intake. The aim of our study is to assess the nutritional status of CF
patients, the effects of malnutrition on clinical findings, and to detect the im-provement of nutrition
status with proper medical and nutritional care.
Methods: The study group consisted of 109 children with CF with a mean age 8.5 (0.5 to 18) yo,
average follow up time was 8 (±3.8) months, 54 female (49.5%). On admission, demographic and
social environmental characteristics of the enrolled children were recorded, including the collection of
data for body weight, height, detailed presenting symptoms, medical history, caloric intake, drug uses,
and the number and cause of hospitalization. Socioeconomic status and medical history of the
patients´ families were also recorded. Weight, height, and length were measured and 3 different zscores (height-for-age [HFA], weight-for-length/height [WFL/H], and body mass index-for-age [BMI])
were calculated using the WHO Anthro and AnthroPlus program (Version 3.2.2, January 2011). they
were performed for each times during regu-lar follow ups, and the nutrition support and arrangement
were also made when necessary by paediatric gastroenterologist and the nutritionist.
Results: BMI and/or WFH z score of less than -2 was present in 31.5% of the study population at
hospital admission, 67.9% of these patients improved their z-scores in 4 to 8 months. The common
characteristics of the patients in acute malnutrition were the presence of at least one hospitalization
during monitoring (53%), lack of pediatric gastroenterologist follow-up (50%), inaccurate pancreatic
enzyme replacement (46.4%), and delayed diagnosis (67.9%).
Overall, 69.6% of patients improved their z-scores during follow-up, while in 30.4% had decreased.
48.1% of the patients with decreased z-scores had a decrease of over 0.3 points. In the group with
decreased z score, the frequency of lung infection was 74.1%, the hospitalization rate was 40.7%,
while this rate was 34% and 12.3% in other patients, respectively, the relationship was statistically
significant (P = 0.02 and P = 0.01, respectively).
33.7% of our patients were early diagnosed by national neonatal screening, while others were
diagnosed when they applied to the hospital with any complaint. In early diagnosed group the rate of
BMI and/or WFH z score of less than -2 was 13.3% at admission, 6.6% in the final follow-up, while
these ratios were 21.5%, 10.1%, respectively, in the other patients, the difference was statistically
significant (P < 0.001).
Conclusions: Nutritional support should be an integral part of management of CF. There is a
remarkably close relationship between nutritional status and pulmonary function of paediatric patients
with CF. With regular follow up, CF patients who are initially in acute malnutrition, are able to fix their
nutrition-al status and decrease the frequency of lung infections and number of hospitalization.
Keywords: Cystic fibrosis, malnutrition, nutritional status
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Objectives and Study: Over the past two decades the incidence of paediatric acute pancreatitis (AP)
has increased. There has also been substantial progress in defining and characterizing AP in children.
Furthermore, while recognizing the lack of evidence, guidelines for the fluid and nutritional
management of children with AP were recently established (Abu-El-Haija, JPGN, 2018). These
recommendations are mainly borrowed from the experience and data generated with regard to adult
patients presenting with AP. The current recommendations suggest aggressive fluid resuscitation in
paediatric patients presenting with AP and early implementation of enteral nutrition. Nevertheless,
while adult patients with AP are at high risk for developing multi-organ dysfunction and mortality, the
disease course in children is usually mild.
Over the last sixteen years over 300 paediatric patients were admitted at The Hospital for Sick
Children with the diagnosis of AP. This retrospective study sought to make use of this large singlecenter cohort to address the following questions: 1) Has the frequency of paediatric severe AP
changed over time? 2) Does the clinically practiced management of paediatric AP align with the
current guidelines? 3) Does aggressive fluid management and/or early implementation of enteral
nutrition alter disease outcome?
Methods: We have reviewed 333 charts and included 216 patients who met the strict diagnostic
criteria of paediatric AP (Morinville, JPGN, 2012) and for whom accurate data on fluid and nutritional
management were available for our analysis. Disease severity was classified into mild, moderatelysevere and severe AP according to the recently established criteria (Abu-El-Haija, JPGN, 2017).
Results: Mean age at presentation was 10.81 (±4.85) years with 110 (50.9%) males. Preliminary
analysis showed that the incidence of severe AP has not changed significantly over the past years and
stands at approximately 4.2% of the children presenting with AP. Furthermore, although 186 (86.9%)
of the patients received intravenous fluid therapy, only 35 (18.8%) of them received the currently
recommended rate of at least 1.5 maintenance. For the majority of patients (n=178, 82.4%),
physicians followed the NPO (nothing per os) approach in their initial management of AP.
Conclusions: There is heterogeneity in the clinically practiced nutritional management of children
presenting with AP that does not seem to align with the current recommendations. These differences
in management now provide us with the opportunity to continue our analysis and examine whether
deviations from the recommended guidelines for management of AP in children alters disease
outcome.
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The challenge of diagnosing cystic fibrosis in a Colombian hospital
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Introduction: The pilocarpine sweat test is considered the Gold Standard for the diagnosis of CF, and
there is only one laboratory in Colombia that offers it. However, Nanoduct equipment is available for
screening patients suspected of this disease in other hospitals.
Objectives: To retrospectively evaluate the accuracy of the results by applying the Nanoduct test and
the Standard Gold Gibson and Cooke in a group of patients with suspected cystic fibrosis.
Methods: We analyzed the data of 15 patients retrospectively, who were being tested for CF; they
had a first test with Nanoduct and a second test with the Gibson and Cooke test.
Results: The proportion of success with the Nanoduct method was 92.3% (14/15), and one of the
samples analyzed with Nanoduct was insufficient. The success rate with the Gibson and Cooke
method was 80.0% (12/15), and three samples analyzed were insufficient. The differences in the
success rates were not statistically significant (p-value of the McNemar test = 0.479). The
concentrations of electrolytes obtained by the Gibson and Cooke method were between 26 mEq / L
and 100 mEq / L (average = 57.7 mEq / L, standard deviation = 26.2 mEq / L). The results obtained
with Nanoduct were between 31 mEq / L and 123 mEq / L (average = 68.2mEq / L, standard deviation
= 30.6 mEq / L). Cystic fibrosis (CF) was confirmed in four patients.
Conclusions: The purpose of this study is to inform about the application of a test that at a lower cost
can help diagnose and give a life opportunity to patients who were already born with the disease and
to families that through genetic counseling can prevent them from arising many more cases of a
pathology that is still difficult to diagnose in our environment.[EM1]
It is concluded that the Nanoduct test is less expensive and it is verified that it is just as effective as
Gibson and Cooke, which is the Standard Gold, for which we consider that its use is more frequent
and systematic in hospitals like ours, with low economic resources the approach of patients with
suspected Cystic Fibrosis.
Keywords: Nanoduct, Gibson and Cooke test, Cystic Fibrosis, sweat test
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Early microbiota disturbances and intestinal inflammation in children with cystic fibrosis
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Objectives and Study: Cystic fibrosis (CF) is a systemic genetic disease, which leads to deterioration
of pulmonary function, but also to digestive disorders such as chronic intestine inflammation and
microbiota disturbances. However, unlike in Crohn's disease (CD), the link between gut inflammation
and microbiota dysbiosis is still poorly understood. The main objective of this study was to assess gut
microbiota composition in CF children depending on their intestinal inflammation.
Methods: We collected faecal samples from 20 children with CF. Faecal microbiota was analysed by
16S rDNA sequencing using 250 nt paired-end reads Illumina MiSeq sequence. Faecal calprotectin
levels were measured and we applied a cut-off of 250 µg/g, validated to predict an inflammatory flare
associated with endoscopic lesions in CD, to discriminate CF children with intestinal inflammation from
others in our cohort. We assessed associations between intestinal inflammation and faecal microbiota,
demographic and clinical variables, quality of life, gastrointestinal symptoms and disease's evolution at
2 years.
Results: We observed intestinal inflammation was associated with early microbiota disturbances
characterized mainly by increased abundances of Staphylococcus spp., Streptococcus spp. and
Veillonella dispar, along with decreased abundances of Bacteroides spp., Bifidobacterium
adolescentis and Faecalibacterium prausnitzii. Those changes exhibited similarities with that of CD, as
evidenced by the elevated CD Microbial-Dysbiosis index that we applied for the first time in CF
(median: -0.05, IQR: [-0.09; -0.02] and median: -0.13, IQR: [-0.20; -0.09], respectively, for patients with
and without inflammation, p = 0,03). Furthermore, the significant over-representation of Streptococcus
spp. in children with intestinal inflammation appears to be specific to CF and raises the issue of the
gut-lung axis involvement. Moreover, the intestinal inflammation at the inclusion was associated with
increased number of antibiotic courses (all routes of administration combined) over the next two years
(median: 11.5, IQR: [10.2;12.7] and median: 5, IQR: [3.7-8.2], respectively, for patients with and
without inflammation, p = 0,02).
Conclusions: Taking together, our results provide new arguments to link gut microbiota and intestinal
inflammation in CF and suggest the key role of the gut-lung axis in the evolution of this systemic
disease.
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Study of hepatic fibrosis in children with liver disease associated with cystic fibrosis using a
non-invasive technique: quantitative elastography type ARFI
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Objectives and Study: Cystic Fibrosis Liver Disease (CFLD) is the third most common way of death
in this patients. It is vital the early liver disease diagnosis so an effective treatment can be
administered as soon as possible. Ursodeoxycholic acid (UDCA) is usually used, although there are
no many studies about its efficacy with unalike results. The study´s objective is the detection of the
liver changes by ARFI elastography in CFLD patients with UDCA treatment. Using ARFI elastography
regularly might improve life´s quality of this patients by avoiding biopsies and verifying UDCA´s
efficiency.
Patients and methods: This is a descriptive retrospective study that monitors a 79 patient's cohort
from Cystic Fibrosis (CF) Unit from Hospital Universitario Niño Jesús which were studied by annual
ARFI elastography between 2015 and 2017.
Results: 30 patients, out of 79 that were examined, are diagnosed of CFLD and treated with UDCA at
the end of this study. Significant difference (p< 0, 0001) was found between 2015-2016 and 20152017 according to elastography results, decreasing liver fibrosis. No correlation was confirmed
between this reduction and UDCA treatment lasting.
Conclusions: ARFI is a useful method of CFLD early detection as well as a reliable technique for
UDCA´s efficiency follow up in patients with CFLD diagnosis. More studies will be required to assess
the safety of the treatment and long-term efficacy.
Keywords: Cystic Fibrosis, Elastography, Ursodeoxycholic acid.
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Objectives and Study: Hereditary pancreatitis (HP) is a rare, autosomal-dominant gene disorder that
usually presents with recurrent episodes of acute pancreatitis during childhood. HP has a variable
spectrum of severity and may develop complications such as pseudocysts. Endoscopic cyst
gastrostomy (E-CG) is a treatment option for pancreatic pseudocysts where endoscopic ultrasound is
not available.
Methods: Under general anaesthesia, using a 11.3 mm side-viewing endoscope (Olympus, EXERA
TJF 160VF, Olympus UK Ltd), gastroscopy was performed. The pseudocyst was identified on the
posterior wall of the stomach protruding into the gastric lumen. Using an endoscopic cystotome CST10
(Cook Medical, Bloomington, IN), the cyst was punctured and a guidewire was placed into the cyst. At
the end of the procedure two Zimmon double pigtail biliary stents (7 Fr, 4 cm) (Cook Medical) were
placed in order to keep the communication between stomach and cyst open. The drainage was
inadequate and a second endoscopy was performed . A lumen-apposing self-expandable metallic
stent (LASEMS) (AXIOS stent 10x10 ref M00553540, Boston Scientific) was inserted through the
gastric-cyst communication with satisfactory fluid cyst drainage.
Results: We describe the clinical course of a 5 year old girl with family history of chronic pancreatitis,
hospitalized with postprandial abdominal pain, whose laboratory tests showed high serum amylase.
Similar episodes of abdominal pain led to readmission and a genetic testing was performed which
proved the child to carry a heterozygous mutation on the SPINK1 gene. At the age of 7, she eventually
developed pancreatic insufficiency and was started on pancreatic enzymes and vitamin supplements.
At the age of 8 during an acute abdominal episode, the abdominal ultrasound revealed two huge
pancreatic pseudocysts dimensions 5,4X6X4,7cm the first and 6,7x6,6x7,5 cm the second. The
CTscan showed findings of chronic pancreatitis with multiple coarse calcifications of the gland . The
CT confirmed the presence of two voluminous cysts with characteristics of pancreatic pseudocysts in
close proximity.
The patient was symptomatic with abdominal pain and symptoms of gastric outlet obstruction.
Endoscopic cyst gastrostomy (E-CG) was decided as a treatment option for pancreatic pseudocysts
drainage.The pseudocyst was punctured using a cystotome and two double pigtail biliary stents were
placed which seemed adequate to ensure complete cyst drainage. At 4th day postoperatively fluid
reaccumulation occurred and we repeated the ECG inserting a lumen-apposing self-expandable
metallic stent (LASEMS) for pancreatic fluid cyst drainage since the other two pigtail stents have been
occluded .Serial ultrasonography the next 7 days post-op revealed complete resolution of both
pseudocysts. It seems that they were not only attached but communicating each other. The stent was
removed 4 weeks later with no recurrence.
Conclusions: Endoscopic cyst gastrostomy is a safe and effective alternative for the management of
pancreatic pseudocysts in children and should be considered as a treatment option where endoscopic
ultrasound is not available and the pseudocyst wall can be visualised bulging into the stomach on
endoscopy, facilitating puncture and drainage.
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[ Lumen-apposing self-expandable metallic stent for pseudocyst drainage during E-CG]
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Objectives and Study: Pancreaticopleural Fistula (PPF) is a rare cause of Pleural Effusion,
particularly in paediatrics. We describe a 14 year old boy with PRSS1 hereditary Pancreatitis who
presented with a large Pleural Effusion.
Methods: A 14 year old boy presented to his local hospital with a 6 day history of shortness of breath
on exertion. He had a history of 1-2 episodes of abdominal pain monthly. He was found to have a
large left sided pleural effusion with mediastinal shift which persisted with a trial of oral antibiotics for 3
days at home. His inflammatory markers were normal on admission. Amylase checked later was 537.
He went on to have a CT scan which confirmed significant left sided pleural effusion and also
demonstrated extensive calcification of the Pancreatic head and dilatation of the Pancreatic Duct. No
gallstones or Biliary dilatation were seen. Aside from requiring oxygen he remained well. Differentials
at this stage were Infection or Malignancy.
Following transfer to a tertiary paediatric hospital a chest drain was inserted which drained 2.52 litres
of fluid in 6 hours. The Pleural fluid contained Leucocytes but had no growth of bacteria. Protein
content was 27 g/dl, with Glucose of 5.3 and LDH of 306. The Pleural Lipase level was significantly
raised at >15000 U/L.
The patient was investigated further with a MRCP which showed multiple foci of calcification in the
Pancreatic head. No masses were seen. There was an obstructed pancreatic duct which was grossly
dilated with a fistula and pseudocyst extending superiorly into the retroperitoneum and hiatus with
fistulous connection with the left pleural space.
Results: Following this the patient underwent an Endoscopic Ultrasound (EUS) and ERCP. EUS
revealed chronic pancreatitis throughout with dilated pancreatic duct to 7mm in the body and
increased echogenicity of the ductal margins. There were 2 pancreatic ductal stones in the neck, the
largest being 6.5mm. There were no focal masses. There was a 3cm pseudocyst just proximal to the
body, enlarging superiorly as demonstrated on MRCP. The Common Bile Duct and gallbladder were
normal with no stones.
ERCP revealed a normal Ampulla but a dilated Pancreatic duct to 8mm. A moderate pancreatic
Sphincterotomy was conducted, enlarged with ampullaryplasty to 8mm. Balloon trawl up to 12mm
cleared the duct of white stones. There was no overt stricture. A 6cm x 6mm fully covered bumpy
pancreatic stent was inserted.
Post ERCP recovery was uneventful and chest drain removed with no recollection. He was discharged
3 days later with Creon.
MRCP 6 weeks later showed significant decompression of the dilated pancreatic duct and pseudocyst.
There is a plan to repeat ERCP in 4-6 months in view to remove the stent.
The patient was later found to carry PRSS1 confirming a diagnosis of Hereditary Pancreatitis.
Conclusions: PPF is a very rare complication of Chronic Pancreatitis in children with few reported
cases in the Paediatric literature. Diagnosis of PPF is often delayed as respiratory symptoms often
predominate early management. A high index of suspicion is required in cases of large pleural effusion
and consideration of checking Lipase levels in pleural fluid to confirm suspicion and definitive
diagnosis by EUS/ERCP. We would advocate checking Pancreatitis genetics in cases of PPF in
children.
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Objectives and Study: Paediatric pancreatitis is increasingly recognized worldwide over the last few
years. However, there is paucity of data regarding etiological factors & natural history of collections in
pediatric acute pancreatitis (AP). Hence this study was conceptualized to study the severity, clinical
presentations, etiology and natural history of fluid collections in children with acute pancreatitis.
Methods: A retrospective case review of 170 children with pancreatitis diagnosed at a tertiary care
center in northern India from 2015-2018, on the basis of clinical, biochemical and radiological findings
was performed. Those with recurrent acute and chronic pancreatitis were excluded. The demographic
profile, clinical presentation, complications, details of collections and etiology were analyzed.
Results: There were 86 children (57% boys) with AP of which 43% (37), 54.7% (47) and 2.3% (2) had
Mild, Moderately Severe and Severe pancreatitis respectively according to the revised Atlanta
Classification. Median age was 9 (5, 11) years with 15% (13) below 4 years of age. Most common
presenting symptom was abdominal pain (93%) followed by vomiting (3.5%) and abdominal distension
(3.5%). Typical abdominal pain radiating to the back was seen in 30.2% (26). Most common etiology
was idiopathic seen in 51.2% (44). Other etiological factors were biliary (15%), trauma (11.6%),
infections (11.6%), drugs (7%). Fluid collections were seen in 55.8% (48) of which 27% were acute
pancreatic fluid collection (APFC), 48% were acute necrotic collection (ANC), 10.4% were
pseudocysts and 14.5% were walled off necrosis (WON). Drainage of the collections was required in
16.6 % (8/48) with percutaneous drainage (PCD) done in 6 and Endoscopic Ultrasound (EUS) guided
cysto-gastrostomy done in 2 patients, 1 needed a lumen apposing metal stent. Indications for drainage
were infected collections in 5 and gastric outlet obstruction in 3 children respectively. No complications
were observed during the drainage procedures. The collections in those who were asymptomatic
(83.4%) resolved spontaneously by a median period of 120 days.
Conclusions: Severe acute pancreatitis is less frequent in children. Apart from the idiopathic causes,
biliary pancreatitis constitutes an important etiological factor. Fluid collections tend to develop in more
than half of the patients and more than three- fourths of those collections tend to resolve by time. Fluid
collections developing in the setting of traumatic pancreatitis tend to be symptomatic requiring
drainage. EUS guided drainage is an emerging modality in children with minimal complications.

Volume 68, Supplement 1, May 2019

210

Characteristic

Without collections
(n=38)

With collections (n=48)

P value

Age in years (Median,
IQR)

8.5 (5,11)

9 (5,10.7)

0.59

Gender (M:F)

22:16

27:21

0.87

Symptoms %

Pain abdomen(atypical)71%,Pain abdomen
(typical)-29%, Vomiting-0,
Abdominal distension-0

Pain abdomen(atypical)56.3% , Pain
abdomen(typical) 31.3%,
0.15,0.81,0.11,0.11
Vomiting-6.3%,
Abdominal distension6.3%

Aetiology %

Idiopathic-50%, Biliary10.4%, Trauma-0, Drugs15.8%, Infections-15.8%,
CDC/APBJ-5.3%

Idiopathic-52%, Biliary12.5%, Trauma-20.8%,
0.84,0.77,0.003,0.004
Drugs-0, Infections-8.3%, 0.28,0.42
CDC/APBJ-2%

Enzymes (Median, IQR)
Amylase (U/L) Lipase
(U/L)

588 (212,677), 680
(377,680)

676 (267,978), 680
(244,680)

0.51, 0.87

[Comparison Of children with and without collections]
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Objectives and Study: The incidence of pediatric acute pancreatitis (APP) is on the rise, with
different etiological factors, including genetic mutations have been revealed over the past years.
Assumption of severity and optimal management of APP are in focus of many researches.
Prospectively collected data on clinical presentation, severity, outcome and intervention APP were
analyzed.
Methods: 45 children suffering from AP were enrolled from 14 centers from 2012-2018 to the Analysis
of Pediatric Pancreatitis (APPLE) multicenter, observational clinical trial. The median age was 11,72
(range 3-18) years, 22 girls and 23 boys were enrolled. 87% of the AP patients had mild and 13% had
moderate episodes, no severe AP was observed.
Results: We found the same age distribution in mild and in moderate severity groups. All of the
children were admitted with abdominal pain. Nausea and vomiting were presented in 62% of children
with mild APP and in 71% of moderate cases. In the group of moderate AP Pthe average of the
maximum CRP level (40.26 mg/l) was significantly higher than in with mild cases (14.98 mg/l,
(p=0.031). There were no significant differences between the severity groups in the level of pancreatic
enzymes (amylase: 672.3 vs. 915.6 IU, lipase: 1444 vs 1137 IU) and white blood cell count (10.49 vs
11.60 G/l). The length of hospitalization in mild APP group was 12.79 days and 16.82 days in
moderate APP cases (p=0.016). In the first 24-48 hours of the treatment all children received
intravenous fluid (IVF) replacement, but the guideline's recommendation (1.5-2 times of the
maintenance) was administered in 14/45 (31%) cases. Early use of antibiotics decreased, compared
to earlier period and were present in 4% (2/45) of cases, PPI were given in 29% (13/45) of children
treated with APP.
Conclusion: In APP, elevation of CRP level is associated with more severe course of the disease.
There was no difference in other laboratory parameters between the two severity groups. The length
of hospitalization was significantly longer with moderate pancreatitis. More clinical data, prospective
multicenter studies are requested for optimal management of APP.
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Objectives and Study: In contrast to adults, hypertriglyceridemia is a rare cause of acute pancreatitis
in children, only a few isolated cases are described in the literature. The objective of this multicentric
study was to describe the clinical, biological, and progressive features of 14 hospitalized children with
acute pancreatitis secondary to hypertriglyceridemia.
Methods: Fourteen children hospitalized between August 2005 and November 2017 in 8 pediatric
departments for acute pancreatitis (lipase greater than 3 times normal) associated with
hypertriglyceridemia greater than 10g/L were included. Other causes of acute pancreatitis, biliary,
malformative, viral, drug or traumatic have been eliminated. The family history, age of onset of
pancreatitis and its evolution were analyzed. The exploration of hypertriglyceridemia included a
determination of triglycerides, total cholesterol, and HDL levels, electrophoresis of lipoproteins and an
analysis of genes known to encode proteins involved in the metabolism of triglycerides: lipoproteinlipase, ApoCII, ApoCIII, ApoA5, ApoE, LMF1, GPIHBP1.
Results: The median age of onset of acute pancreatitis was 7 years (range: 6 weeks-14 years), mean
triglyceride levels were 22g/L (range 10.8g/L-82g/L) with hyperchylomicronemia. The evolution of
pancreatitis was favorable in all cases after the lowering of triglyceride levels. The average hospital
stay was 13 days (range: 8 days to 47 days). During the follow-up, with a median duration of 4 years
(range: 9 months-12 years), five children had a recurrence of acute pancreatitis. The last median
triglyceride level with hypolipidic diet was 8.2g/L (range: 0.5g/L-24.3g/L). A major homozygous
mutation of the gene encoding lipoprotein lipase was found in seven cases. In two children
polymorphisms of the lipoprotein lipase gene or Apo A5 were isolated. In five children, no genetic
abnormalities were found except an E3/E4 or E2/ E3 genotype of Apo E. No abnormality was identified
on the genes encoding ApoCII, ApoCIII , LMF1 and GPIHBP1 protein.
Conclusions: Hypertriglyceridemia is a cause of acute pancreatitis that must be investigated in
children. Genetic abnormalities (mutations or polymorphisms) responsible for major
hypertriglyceridemia are diverse and their phenotypic expressions vary. For some
hypertriglyceridemia, no etiology is identified. Because of their rare frequency, systematic genetic
studies will allow new mutations to be found. The evolution of acute pancreatitis is favorable but
recurrences are possible in case of hypertriglyceridemia poorly controlled despite dietary measures.
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Objectives and Study: Autoimmune pancreatitis (AIP) is a rare disorder which frequently affects
adults and is rarely seen in children. The focal mass forming type of AIP may mimic malignancy. It is
essential to differentiate the mass forming pancreatitis from malignancy as the treatment options are
entirely different. Here we present a case of a mass forming AIP presenting as pancreatic mass which
was initially suspected to be a pancreatic malignancy.
Methods: Review of the case records of a child diagnosed with autoimmune pancreatitis
Results: A 5 year old boy presented with a 2 months history of abdominal pain, fever and weight loss.
The abdominal pain was epigastric in location, dull aching in nature, not related to meals and
associated with documented high grade fever. No history of abdominal trauma was present; and past
medical and family histories were unremarkable. LABORATORY ANALYSIS. Blood analysis revealed
bilirubin 1.4 mg/dL (normal 0.2-1.2 mg/dL), Aspartate aminotransferase 163 U/L (normal 5-40 U/L),
Alanine aminotransferase 80U/L (normal 5-45 U/L).Other fever work up including malarial smears was
negative and blood culture was sterile. Ultrasound abdomen was done which revealed a large
lobulated hypoechoic mass lesion in the region of head of pancreas with specks of calcification and
dilatation of the common bile duct and main pancreatic duct in the region of body and tail. The mass
was showing minimal vascularity on color Doppler. On Contrast enhanced sequence, the mass was
showing mild heterogeneous enhancement in arterial phase; progressive increase in enhancement on
portal venous and delayed phase. on Diffuion weighted imaging, the mass showed marked restriction.
Serum Ig G4 levels was normal. Serum Amylase and Lipase levels were normal.USG guided biopsy
was performed which revealed extensive fibrosis, infiltration with moderate to dense lobule centric
inflammation with plasma cells. Storiform pattern of arrangement was seen but stain for IgG4 was
negative. As malignancy was excluded, a trial of steroids was initiated suspecting autoimmune
pancreatitis though classical described features not present in this case. After 6 weeks follow up
ultrasound was performed which showed significant reduction in the size of mass. MRI also revealed
reduction in the dilation of Common bile duct and Main Pancreatic duct. Child was put on a gradually
tapering course of steroids.
Conclusions: The reported case is interesting as it did not meet all the criteria for AIP, and had an
unusual presentation, suspecting it clinically with radiological diagnosis. Definite response to steroids
further supported the diagnosis. It emphasises that presentation in children is varied and diagnosis as
per adult criteria is difficult.
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[MRI demonstrating pancreatic head mass]
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Evaluation of treatment efficacy for acute pancreatitis in children at the national children's
hospital, Vietnam
Thi Viet Ha Nguyen1,2, Thi Phuong Mai Chu1, Thi Minh Phuong Do1
1Hanoi

Medical University, Pediatrics, Hanoi, Viet Nam
Children's Hospital, Gastroenterology, Hanoi, Viet Nam

2National

Objectives and Study: Acute pancreatitis is the sudden inflammation of the pancreas and is linked to
the presence of systemic organ dysfunctions and/or necrotizing pancreatitis. To evaluate treatment
efficacy in patients with acute pancreatitis according to Atlanta 2012 severity classification.
Methods: Prospective data regarding children hospitalized due to acute pancreatitis were analyzed.
The final analysis included a total of 72 children at the National Children´s Hospital between 01/8/2016
- 31/7/2017.
Results: 70,8% patients had good results with medical management. 29,2% cases necessitated
surgical interventions. Rates of taking antibiotics and sandostatin were significantly higher in severe
group compared to the mild one (p< 0,05). The average length of hospitalization for patients with mild
acute pancreatitis was shorter than the severe one (8,60 ± 5,79 và 21,0 ± 19,51 days, p< 0,05). The
prevalence of complications were significantly higher in severe group compared to the mild one. 25%
children got systemic organ dysfunctions and necrotizing pancreatitis. Rate of complete recovery was
significantly higher in mild group than in the severe one (p < 0,05). 4,2% patients died during the
treatment. In patients with severe acute pancreatitis, fluid in abdominal cavity detected on the
ultrasound was 14,9 times higher than the mild one (95% CI: 4,3 - 51,4; p < 0,05).
Conclusions: Severe acute pancreatitis has the longer time of hospital stay, higher rates of taking
combined medications and having complications than the mild one.
Keywords: Acute pancreatitis, children, treatment, complication.
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Serum myoglobin is elevated in cystic fibrosis: a cross-sectional study
Jan Krzysztof Nowak1, Paulina Sobkowiak2, Patrycja Krzyżanowska-Jankowska1, Andrzej
Wykrętowicz3, Szczepan Cofta4, Anna Miśkiewicz-Chotnicka1, Aleksandra Lisowska1, Jarosław
Walkowiak1
1Poznan

University of Medical Sciences, Department of Pediatric Gastroenterology and Metabolic
Diseases, Poznan, Poland
2Poznan University of Medical Sciences, Department of Pediatric Pneumonology, Allergology and
Clinical Immunology, Poznan, Poland
3Poznan University of Medical Sciences, Department of Cardiology-Intensive Therapy, Poznan,
Poland
4Poznan University of Medical Sciences, Department of Pulmonology, Allergology and Respiratory
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Objectives and Study: Myoglobin is a hemoprotein expressed principally in the striated muscle and
to a lesser extent in glandular tissues. Serum myoglobin permits the assessment of low-grade muscle
damage, such as found in dystrophia or following physical exertion. In cystic fibrosis (CF) the evidence
for a specific CFTR-dependent muscular dysfunction is conflicting. We aimed to measure myoglobin in
CF for the first time and hypothesized that: (1) serum myoglobin is elevated and (2) associates with
clinical factors.
Methods: We performed our study within a broader project focused on atherogenesis in CF
(AtheroCF). The following clinical information was gathered: forced expiratory volume in 1 second
(FEV1%), body mass index (BMI), exocrine pancreatic insufficiency, CF-related diabetes, CF-related
liver disease, and chronic or recurrent Pseudomonas aeruginosa colonization. Fat-free mass (FFM)
was assessed using bioelectrical impedance analysis (BIA). The concentration of myoglobin in the
serum was measured using ELISA (the upper limit of normal: 85 ng/mL). We used the following
statistical tools: the Mann-Whitney U test, the Fisher's test (two-tailed p), Spearman's rank-sum
correlation coefficient (ρ) and forward-stepwise linear regression.
Results: We enrolled 42 CF patients, of whom half were female, aged 20.4 years [median; 1 st-3rd
quartile: 18.4-30.2]. BIA was performed in 31 subjects (74%). Median myoglobin was 109.5 ng/mL
[73.0-142.0]; it was elevated in 25 subjects (59.5%). The following were observed in the elevated
myoglobin (EM) group as compared with the normal myoglobin (NM) group (n=17): greater body mass
60.0 kg [53.0-66.8] vs. 47.4 kg [44.0-57.0] (p=0.0067), height 170.0 cm [163.0-174.0] vs. 160.0 cm
[154.0-169.0] (p=0.016), and BMI 21.3 kg/m2 [19.1-22.3] vs. 19.3 kg/m2 [17.3-20.4] (p=0.026), as well
as FFM 50.6 kg [44.0-57.3] vs. 38.7 kg [35.5-42.7] (p=0.0006). Myoglobin/FFM ratio was higher in EM
group: 3.2 [2.2-4.2] vs. 1.7 [1.6-2.0] (p=0.00002); myoglobin/FFM was also increased in CF-related
liver disease (p=0.012). EM patients were not older (p=0.11); neither was significantly greater the
percentage of males (p=0.06). The two groups did not differ with regard to FEV1% (p=0.47),
pancreatic status (p=1.0), diabetes (p=0.74), CF-related liver disease (p=0.75), liver cirrhosis (p=0.68),
P. aeruginosa colonization (p=0.76), CFTR class I or II homozygous or compound heterozygous
mutations (p=0.12) or C-reactive protein (p=0.72). Myoglobin correlated with: FFM (ρ=0.61,
p=0.00027), body mass (ρ=0.40, p=0.0086), BMI (ρ=0.34, p=0.027), as well as height (ρ=0.31,
p=0.049). Regression analysis for the prediction of myoglobin levels dealt with potential confounders:
FFM, body mass, height, BMI, age, sex, and CFTR mutation class (as above). The resulting model
(adjusted R2=0.30, p=0.0024) was based on two parameters: FFM (β=0.90; 95%CI 0.40-1.39) and
height (β=-0.53; 95%CI -1.03-(-0.04)).
Conclusion: Over half of CF patients exhibit increased myoglobin concentrations, which mostly relate
to greater FFM. Our findings support the notion that CF causes chronic muscle damage.
(Supported by the Polish National Science Centre: JW was awarded grant DEC-2011/03/B/NZ5/0571
and JKN received stipend DEC-2015/16/T/NZ5/00168.)
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Navigating between subclinical atherosclerosis and arterial stiffness in cystic fibrosis: a crosssectional study
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Objectives and Study: Cystic fibrosis (CF)-related chronic inflammation, dyslipidemia, and fat-soluble
nutrient deficiency may promote atherogenesis. We hypothesized that quality intima-media thickness
(QIMT) - a marker of subclinical atherosclerosis not yet investigated in CF - and arterial stiffness are
increased in CF and may be related to several factors.
Methods: This cross-sectional study builds on the AtheroCF project. Carotid radio frequency QIMT
was assessed ultrasonographically. Arterial stiffness was determined employing pulse wave analysis
by radial artery applanation tonometry. Body mass index, forced expiratory volume in 1 second
(FEV1%), status of the exocrine pancreas, CFTR genotype, C-reactive protein (CRP), and other basic
characteristics were determined in CF patients. Additional analyses included: fatty acid profile of
serum glycerophospholipids (method by Glaser et al.), cholesterol fractions and triglycerides, and body
composition by the means of bioelectrical impedance analysis (BIA).
Results: Fifty-six CF patients at a median age of 23.8 years [1 st-3rd quartile 18.8-33.1] enrolled for the
study along with 51 healthy subjects (HS; 24.1 years [20.3-30.3]; BMI 21.6 kg/m2 [19.9-23.4]).
Patients' median BMI was 20.3 [17.7-22.0], FEV1% 63.5% [41.2-84.0]; 78.6% were pancreatic
insufficient (PI), 48.2% harbored homozygous or compound heterozygous class I or II CFTR
mutations. QIMT did not differ between CF patients (n=41) and HS (n=48): 477 µm [412-531] vs. 451
µm [406-505], p=0.232 (Mann-Whitney U test). However, arterial stiffness was significantly greater in
CF (n=52) than in HS (n=48): 6.56 m/s [5.67-7.86] vs. 5.76 m/s [5.28-6.36], p=0.001. QIMT was
thicker in pancreatic sufficient (PS) than in PI patients (n=11 vs n=30): 542 µm [529-593] vs 456 µm
[390-490], p=0.0002. It was also greater in PS than in HS (p=0.001). QIMT correlated with age
(ρ=0.44, p=0.004). Arterial stiffness was lower in PS than PI (n=40): 5.85 m/s [5.22-6.31] vs. 6.87 m/s
[5.81-8.02], p=0.023. In the PS subgroup it was similar to HS (p=0.964). The stiffness in CF negatively
correlated with FEV1% (ρ=-0.46, p=0.0006), and positively with both age (ρ=0.43, p=0.002) and CRP
(ρ=0.39, p=0.004). In CF patients we found no remarkable links between arterial stiffness or QIMT and
individual fatty acids, their proportions or fat-free mass in BIA. A forward stepwise regression including
age, sex, BMI, FEV1%, and pancreatic status suggested that only age and PI were independently
linked with greater arterial stiffness in CF. On the other hand, in a similar test thicker QIMT associated
with PS alone. QIMT did not correlate with arterial stiffness.
Conclusion: CF patients' cardiovascular health seems to be at risk of two different natures. While PS
subjects have thicker QIMT, PI patients present greater arterial stiffness. Moreover, both QIMT and
arterial stiffness increase with age. The clinical relevance of these findings is yet to be determined.
(Supported by the Polish National Science Centre: JW was awarded grant DEC-2011/03/B/NZ5/0571
and JKN received stipend DEC-2015/16/T/NZ5/00168.)
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Prevalence rate of diabetes mellitus in children with chronic pancreatitis
Grzegorz Oracz1, Elwira Kołodziejczyk 1, Jaroslaw Kierkuś1
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Disorders and Pediatrics, Warsaw, Poland
Objectives and Study: Chronic pancreatitis (CP), characterized by inflammation-induced continuous
damage to the structure and function, or both, of the pancreas, is of a rare occurrence in childhood.
Children with CP rarely develops symptoms of endocrine and exocrine pancreas insufficiency. The
aim of the study was to assess the frequency of diabetes mellitus (DM) in children with CP.
Methods: 413 children with CP hospitalized between 2000 and 2018 were examined for the presence
of endocrine insufficiency. Diabetes mellitus was diagnosed according to the ADA guidelines. Fasting
glucose, HbA1c, oral glucose tolerance test, insulin and/or C-peptide levels were preformed. Data were
recorded and analyzed.
Results: DM was detected in 26/413 children (6.3%), and glucose intolerance was diagnosed in
additional 4/413 patients (0.97%). In 15 (58%) patients with DM gene mutations were diagnosed (7
PRSS1, 7 CTRC, 5 SPINK1). Seven children (27%) presented exocrine insufficiency. Mean age of
disease onset in DM group was 9 years (9 VS. 8.66;NS). There was no difference in the severity of the
disease and clinical course between children with DM and patients without DM.
Conclusions: The prevalence of diabetes mellitus among children with CP (6%) is much lower than in
adults (up to 70%).
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Chronic pancreatitis associated with toxic-metabolic risk factors in large pediatric cohort
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Objectives and Study: Chronic pancreatitis (CP) is of a rare occurrence in childhood. The etiology of
CP in children is varied and includes anatomic anomalies, gene mutations, metabolic disorders and
others. The pathogenesis of pediatric pancreatitis is poorly understood and little is known about the
role of toxic-metabolic (TM) risk factors. The aim of this study was to investigate the prevalence of TM
risk factors in children with CP from well-defined homogenous single-centre cohort.
Methods: We reviewed our children with CP database with particular attention to TM risk factors.
Since 2000 to 2018, we hospitalized 413 children with CP. The diagnosis of CP was established
according to INSPIRE recommendations. Clinical and epidemiological data were recorded and
analyzed.
Results: Toxic-metabolic risk factors were found in 63 children (15.3%) with chronic pancreatitis, with
dominance of lipid disturbances. Hyperlipidemia was present in 35 patients (8.5%), including isolated
in 15 patients (3.6%) and coexisting with obesity/metabolic syndrome in 20 (4.9%). CP associated with
medication was present in 15 (3.6%) children (mostly with antiepilepsy drugs). Alcohol abuse history
was present in 7 (1.7%) patients. Smoking (>5 cigarettes/day) history was present in 8 (1.9%)
children. Five patients (1.2%) from these groups had history of both- alcohol abuse and cigarettes
smoking. Chronic renal failure was present in 4 (1%), mitochondrial cytopathies in 2 (0.5%) and
hypercalcemia (hyperparathyroidism) in 2 (0.5%) patients with CP. Among all patients only 12 children
(19%) presented TM risk factor alone. Rest of TM patients (81%) had other risk factors of CP (8anatomic anomalies of pancreatic duct, 29- gene mutations, 1- lipoprotein lipase gene mutation).
Conclusions: The number of CP associated with toxic-metabolic risk factors is greatly underreported.
The results may suggest that TM disturbances are rarely responsible for CP alone and usually need
other risk factors like gene mutations or anatomic anomalies. However, determining which risk factor is
crucial in etiopathogenesis of CP is unenforceable.
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Explore the childhood onset pancreatitis with the support of APPLE (Analysis of Pediatric
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Objectives and Study: Despite of the rising incidence of pediatric pancreatitis (PP) in the last decade,
there is still lack of information concerning the management of childhood onset pancreatitis. The
Pediatric Session of the Hungarian Pancreatic Study Group has initiated a prospective international
observational clinical trial (APPLE - Analysis of Pediatric Pancreatitis) to understand the genetic
factors of all forms of pancreatitis occurred under 18 years of age (APPLE-R), and to collect a critical
mass of clinical data and biomedical research samples from children suffering from PP (APPLE-P).
Methods: APPLE is a registered (ISRCTN89664974), observational, multinational clinical trial,
received the relevant ethical permission and the prestudy protocol is published
(https://www.ncbi.nlm.nih.gov/pubmed/26613586).
Results: APPLE-R: 70 acute, 37 recurrent acute and 14 chronic pancreatitis cases have been
enrolled. Concerning the etiology, biliary 12.4%, drug-induced 5%, trauma and alcohol 2.5-2.5%,
anatomic and IBD-associated 9-9%, other 8.4% were identified however 51.2% of the cases still
remained idiopathic. In 121 cases, genetic analyses of PRSS1, SPINK1, CFTR, CTRC, CPA1 genes
have been completed. 48,8% (59/121) of the patients have pathogenic variants. Genetic alterations in
PRSS1 were found in 4 cases, SPINK1 in 13 cases, CPA1 in 2 cases, CFTR in 15 case and CTRC in
51 cases. Pathogenic variants in two genes were observed: 2 PRSS1-CTRC, 1 PRSS1-SPINK1, 6
SPINK1-CTRC, 1 SPINK1-CFTR, 7 CTRC-CFTR, 1 CPA1-CFTR. There were no pathogenic variants
in 62 cases. APPLE-P: We have already enrolled 34 patients with mild AP and 4 patients with
moderate AP. All patients presented with abdominal pain and 90% of them (34/38) had signs of
inflammation on imaging. More than three-time-elevation of lipase was detected in 98% (37/38) of the
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cases, whereas amylase elevation was observed only in 84% (31/38) cases. Majority of the patients
fulfilled all criteria for AP. There were no significant difference on-admission C-reactive protein level,
white blood cell count in mild and moderate AP (38.2±10.5 vs 45.8±20.8 mg/L; 10.4±2.8 vs 9.0±4.2
G/L, respectively).
Conclusion: Positive genetic alteration was found in 65% of the idiopathic and 30% of the nonidiopathic groups. Genetic risk was identified in 25% of AP, 54% of ARP and 80% of CP cases. Our
results suggest that genetic testing should be performed in all children suffering from pancreatitis. The
study is still ongoing, more patients are crucially needed.
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Faecal calprotectin levels in children with cystic fibrosis are higher as compared to healthy
controls
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Background: Intestinal inflammation with contradictory faecal calprotectin levels (fCP) have been
documented in patients with Cystic fibrosis (CF).
Aims: To evaluate faecal calprotectin levels (fCP) in a cohort of children with CF and their relationship
with clinical variables.
Methods: A prospective study including pancreatic insufficient children with CF from six European CF
Units (Valencia, Rotterdam, Madrid, Leuven, Milan and Lisbon) was carried out in the context of
MyCyFapp Project (www.mycyfapp.eu). Fecal samples were collected during fat balance studies
performed on a free diet. All foods were recorded by the patients through a mobile aplication
(MyCyFAPP).
fCP levels were measured by EliA® Calprotectin 2 (Thermo Fisher Scientific) in children with CF and
in healthy children (control group).
Association of different variables such as age, gender and CFTR mutations class with fCP levels was
assessed using quantile regression models for estimating the median.
Results: A total of 182 children participated in the study: 82 children with CF and 100 healthy children
pertaining to a previous published study (JPGN, 2017;65(4):394-398). Median age was 8.5 and 6.5
years, respectively (age range 2-12 years). All children with CF were on pancreatic enzyme
replacement therapy and at the time of faecal sampling clinical conditions were considered to be
stable with no respiratory exacerbation or acute gastrointestinal problems.
The median (1st, 3rd Q.) of fCP concentrations were: 177.5 (87, 401.8) mg/kg in children with CF, and
24.6 (15.8, 56) mg/kg in healthy controls, with a statistically significant difference between the two
groups (p< 0.001).
In both groups there was no significant association between fCP values and gender (CF p=0.15;
Controls p=0.49). With regard to age, a statistically significant association was found in controls -fCP
concentrations decreasing with age (p< 0.001)- which was not observed in CF patients (p=0.7), in
whom an opposite trend was observed, with fCP values increasing with age (Figure 1).
There was no association between fCP values and CFTR mutations (p=0.78) in the CF group.
Conclusions: CF children had higher fCP levels than healthy children for similar age ranges;
moreover, fCP levels in CF children tended to increase with age, contrary to healthy children. We may
speculate if this is related to intestinal inflammation and/or disease development progressing with age.
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[Figure 1]
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How Vitamin D levels in children with cystic fibrosis have been increased through
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Gillian Smith1
1NHS

Lanarkshire, Dietetics, Wishaw, United Kingdom

Objectives and Study: Children with Cystic Fibrosis require additional fat soluble vitamins, usually
given daily as per ECFS guidelines, due to impaired absorption. Low levels of Vitamin D result from an
insufficient dietary or supplementary intake, lack of sunlight and exposure due to the use of sun screen
to prevent skin damage and cancer. Vitamin D may affect bone health, inflammatory disorders, and
general well being. There was a lack of guidance on managing insufficiency, preventing insufficiency
or deficiency from recurring, and how much D was required. The aim was to discover how much
vitamin D is required to achieve ≥50nmol/L.
Methods: Medical and laboratory records of 53 children were reviewed to ascertain - vitamin D, PTH
and magnesium levels, along with supplementary intakes of vitamin D from 2012 - 2018. Levels are
checked at annual review and when changes are made. The mean and range of vitamin D
(Ergocalciferol, D2; Colecalciferol, D3) from supplements and blood levels (serum 25-hydroxy vitamin
D, 25(OH)D) per year was calculated. Traditionally supplements of Vitamin D2 and then additional
doses from Vitamin D3 were given.
Results: The table below contains the results from 2012 - 2018. There was 4 PTH levels out with
normal limits. There was 1 low magnesium level. Larger doses of 25,000IU vitamin D fortnightly for 6
weeks or stoss doses were ineffective to date. Results will be affected by adherence which is
assessed at annual review. (see table)
An initial dose of 400 - 500IU (< 1 years), 800 - 1000IU (1 - 10 years), 800 - 2000IU (> 10 years) is
recommended by the CF Foundation. Then Tangpricha et al 2012 advise doubling the dose, then
increasing up to a total of 2000IU (< 1 year) , 4000IU (1 - 10years) and 10,000IU (> 10 years) using a
single vitamin D supplement. However this was not always effective. In practice this meant increasing
from 400IU, 800IU, 1600IU,3200IU, 6000IU and 10,000IU.
The Royal College of Paediatrics and Child Health (RCPCH) published guidance in October 2013
which led to bigger doses being used to initially treat deficiency for 4 - 8 weeks: 1000 - 3000IU (up to 6
months), 6000IU ( 6 months to 12 years) and 10,000IU (12- 18 years). There is less guidance on
treating insufficiency of 25 - 50nmol/L. For borderline results an additional 800IU - 1600IU is required.
Lower results can be treated with deficiency doses. The CF Trust recommends 400 - 2000IU (< 1
year) and 400 - 5000IU (> 1 year).
Conclusions: Increased intake of Vitamin D is required. Higher doses of vitamin D were needed.
Most children require an additional 800IU to standard supplementation of 600IU; some require 1600 3200IU per day to maintain adequate levels. The data can be reviewed further to ascertain links
between doses and levels. It appears, those who are pancreatic sufficient require less and those with
severe liver disease or are overweight require more.
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Vitamin D

2012

2013

2014

2015

2016

2017

2018

Mean Blood 41

51

47

53

59

61

62

Results
above 50
(%)

31

45

42

60

50

68

72

Minimum
blood

18

17

8

10

8

17

13

Maximum
Blood

100

99

101

105

116

103

99

Mean
655
supplement

789

1097

2195

1921

1780

1821

Minimum
400
supplement

400

600

400

400

400

400

Maximum
1200
supplement

3667

9600

10000

10200

7000

4400

Treatment
increases

900-2100

800-8700

800-9600

800-9600

800-6400

800 - 3200

300-400

[Blood and supplement levels]
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Pancreatitis in Turkish children: A single center experience
Aysel Ünlüsoy Aksu1, Sinan Sarı1, Ödül Eğritaş Gürkan1, Buket Dalgıç1
1Gazi

University, Paediatric Gastroenterology, Ankara, Turkey

Objectives and Study: To describe the clinical, laboratory and etiologic differences between acute
pancreatitis and acute recurrent or chronic pancreatitis in children.
Methods: We retrospectively evaluated the children with pancreatitis who had been followed in
paediatric gastroenterology clinic of Gazi University Faculty of Medicine between January 2009 and
September 2018. Acute pancreatitis (AP) was defined as any 2 of the following; typical abdominal
pain, serum amylase, and/or lipase value three times higher the upper limits of normal range and
imaging findings of AP. Acute recurrent pancreatitis was defined as 2 or more episodes of AP with a
return to baseline in the intervals. Chronic pancreatitis was diagnosed in the presence of typical
abdominal pain plus characteristic imaging findings or evidence of endocrine pancreatic deficiency or
exocrine pancreatic deficiency. The patients were screened for most common causes of pancreatitis
including biliary disease (gallstones, microlithiasis, pancreaticobiliary maljunction, pancreas divisum,
Oddi sphincter dysfunction), drugs, sepsis, systemic diseases, trauma, viral, metabolic and
autoimmune diseases, cystic fibrosis and other hereditary diseases. The etiologies, demographic
features, and laboratory findings were compared in children with acute pancreatitis (group 1) and
acute recurrent or chronic pancreatitis (group 2). The study was approved by the Gazi University
research ethics committee.
Results: Twenty-one patients (38.2%) were diagnosed as acute pancreatitis, 34 patients (61.8%)
were diagnosed as acute recurrent pancreatitis or chronic pancreatitis.
Serum amylase and lipase values were respectively 5.9 ± 3.8 and 18 ± 8 times higher the upper limits
of the normal range. There was no statistical difference between the two groups regarding
demographic, clinical and laboratory findings except higher gamma-glutamyl transferase in group 2.
The most common etiologies were idiopathic (61.9%) and drugs (19%) in group 1; idiopathic (47%),
hereditary pancreatitis (17.6%), pancreaticobiliary maljunction (14.7%), and congenital anomalies of
the pancreatic duct (8.8%) in group 2 (Table 1).
Conclusion: The etiology of pancreatitis in children was mostly idiopathic. The other common causes
were pancreaticobiliary maljunction and congenital anomalies in acute recurrent pancreatitis or chronic
pancreatitis whereas drugs were the most common cause in acute pancreatitis. However, we suggest
that it is difficult to determine the leading causes of pancreatitis in children.
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Group 1 n (%)

Group 2 n (%)

Idiopathic

13 (61.9)

16 (47)

Hereditary CFTR mutation (n=3),
PRSS 1 mutation (n=1), CFTR
and PRSS 1 mutations (n=1),
CFTR and SPINK1 mutations
(n=1)

0

6 (17.6)

Pancreaticobiliary maljunction

0

5 (14.7)

Trauma

2 (9.5)

0

Drugs (octreotide, azathioprine,
enalapril, risperidone)

4 (19)

0

Infections (mumps, measles, and
varicella Ig M positive)

1 (4.8)

0

Autoimmune

0

2 (5.9)

Congenital anomalies of the
pancreatic duct (pancreas
divisum, annular pancreas,
choledochal cyst)

0

3 (8.8)

Gallstone

0

1 (2.9)

[The etiologies of pancreatitis in children with acute pancreatitis (group 1) and acute recurrent or
chronic pancreatitis (group 2)]
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Spectrum of paediatric pancreatitis in a tertiary care centre of North India
Venkatesh Vybhav1, Surinder Singh Rana2, Aditi Kumar1, Aradhana Aneja1, Rishi Bolia1, Sadhna Lal1
1Post

Graduate Institute of Medical Education and Research, Division of Paediatric Gastroenterology,
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Objectives and Study: There has been increasing incidence of paediatric pancreatitis over the last
decade. Acute pancreatitis (AP) is increasingly diagnosed owing to increased awareness among
paediatricians. However, the literature regarding acute recurrent pancreatitis (ARP) and chronic
pancreatitis (CP) in children is scarce. Also, the natural history of fluid collections that develop in AP is
not well studied in children. Hence this study aims at providing information regarding the same.
Methods: A retrospective medical record review of 170 children with pancreatitis diagnosed and
managed at a tertiary care center in northern India from 2015-2018 was performed. The demographic
profile, clinical presentation and aetiology was analysed.
Results: Of the 170 children (55.3% boys), 50.6%, 22.4%, 27% had AP, ARP and CP. The median
age of children with AP was 9 years. Aetiology of AP included idiopathic-51.2%, biliary-15% (13gallstones/sludge, 3-choledochal cysts), trauma-11.6%, infections-11.6%, drugs-7% and others-3.6%
(1-Hereditary, 1-sJIA, 1-worm infestation). According to the revised Atlanta Classification, 43%, 54.7%
and 2.3% had Mild, Moderately Severe and Severe AP respectively. One child with severe AP died of
multi organ failure and sepsis. Fluid collections were seen in 55.8% of which 27% were acute
pancreatic fluid collection, 48% were acute necrotic collection, 10.4% were pseudocysts and 14.5%
were walled off necrosis. Most of these collections were asymptomatic (83.4%) and resolved
spontaneously by a median period of 120 days. 16.6 % (8/48) of the collections required drainage (6percutaneous drainage, 2- Endoscopic Ultrasound {EUS} guided cystogastrostomy). The median age
of children with ARP was 11 years and 60.5% were boys. Aetiology of ARP was idiopathic-60.5%,
biliary-21% (7-gallstones/sludge, 1-choledochal cyst), pancreas divisum-15.8% (6) and presumed
autoimmune pancreatitis in 2.6% (1). 29% (11/38) of children with ARP underwent EUS in follow up
after at least 3 months; 5 had changes if Indeterminate CP and 1 had features suggestive of CP
according to Rosemont Criteria. The median age of children with CP was 10 years and 47.8% were
boys. Most common symptom was recurrent abdominal pain seen in 41 (89%) children. Of the
remaining, 2 (4.4%) presented with pancreatic ascites, 1 (2.2%) with exocrine insufficiency, 1(2.2%)
with hemorrhagic pleural effusion and 1 (2.2%) with upper gastrointestinal bleed secondary to
pseudoaneurysm of gastroduodenal artery. 43.5% (20/46) had calcific pancreatitis. Most common
etiology of CP was idiopathic 87%, followed by genetic 4.3% (2), associated pancreas divisum was
seen in 8.7%. EUS was done during follow up in 9 patients of which 5 had features consistent with CP
and 4 had features suggestive of CP.
Conclusions: Paediatric Pancreatitis is an emerging problem. Majority of the cases are idiopathic,
biliary being the next most common aetiology.
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Evaluation of the selected parameters of liver fibrosis and inflammation in patients with cystic
fibrosis
Sabina Wiecek1, Halina Wos1, Andrzej Pogorzelski2, Bozena Kordys-Darmolinska1, Henryk Mazurek2,
Urszula Grzybowska-Chlebowczyk1
1Medical
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University of Silesia, Department of Pediatrics, Katowice, Poland
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Poland
Objectives and Study: Liver damage observed in the course of cystic fibrosis involves a group of
complicated processes of fibrogenesis, inflammation, remodeling, apoptosis and cholestasis. The
complexity of the processes which take place in the liver and bile ducts in the course of this disease
has not been explained.
The aim of the study was to evaluate the selected parameters of liver fibrosis and inflammation in
patients with cystic fibrosis.
Methods: We examined 79 patients diagnosed with cystic fibrosis, aged from 12 months to 20 years
(the average age of 9.8 years), 49 girls (62%) and 30 boys (38%). The analysis included age, sex,
clinical symptoms, laboratory tests for exocrine and endocrine pancreatic function, laboratory
parameters of liver damage and cholestasis. Fibrotest, Actitest and APRI were calculated in all
patients.
Results: Increased parameters of liver damage - hypertransaminasemia, were observed in 31/79
(39,2%) patients. Elevated parameters of cholestasis were found in 21/79 (26.6%) subjects. Abnormal
values of Fibrotest were observed in 15% (12/79) and of Actitest in10% (8/79), but of APRI in only
7.6% (6/79) subjects. We found a statistically significant correlation between APRI and age - the
highest values were observed in children aged 1-6 years. We didn`t find any correlation between the
values of Fibrotest, Actitest and APRI and a type of CFTR gene mutation. We found a statistically
significant correlation between Fibrotest and Actitest and pancreas failure (higher values were
observed in patients without this condition).
Conclusions: It seems that Fibrotest can be the early marker of liver fibrosis in children with cystic
fibrosis. Increased APRI was only observed in patients with advanced changes in the liver - portal
hypertension.
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A comparison of sedation with midazolam-ketamine versus propofol-fentanyl during
colonoscopy in children
Sedat Saylan1, Ulas Emre Akbulut2
1Karadeniz

Technical University, Faculty of Medicine, Anesthesiology and Intensive Care Medicine,
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Objectives and Study: Pediatric patients frequently require deep sedation for colonoscopy. For this,
different drug combinations are used for sedation to children undergoing colonoscopy. We aimed to
assess compare the efficacy and safety of midazolam-ketamine combination versus fentanyl-propofol
combination in children undergoing colonoscopy.
Methods: The endoscopic charts of children undergoing diagnostic colonoscopy with midazolamketamine combination (Group A) or with fentanyl-propofol combination (Group B) at the Kanuni
Training and Research Hospital Pediatric Gastroenterology Department, Turkey, were reviewed
retrospectively. In our unit, an initial intravenous 0.1 mg/kg (maximum 4 mg) bolus dose of midazolam
was administered one minute prior to ketamine 1mg/kg administration in the group A. Ketamine 0.5
mg/kg was added at one minute intervals if adequate sedation was not achieved initially. Intravenous
fentanyl 1 µg/kg was administered to group B. One minutes later, propofol 1 mg/kg was administered
intravenously. Propofol 0.5 mg/kg was added at one minute intervals if adequate sedation was not
achieved initially. In the case of children discomfort (cry, movement, and cough) after the start of the
procedure, ketamine 0.5 mg/kg in the group A or propofol 0.5 mg/kg in group B were administered.
Demographic characteristics, vital signs, medication dosages, procedure time, recovery time and any
complications observed were examined.
Results: Forty five children were enrolled in the study (23 in Group A and 22 in Group B). There were
no statistically significant differences between the groups in terms of age, weight, gender, duration of
colonoscopy and complications during procedure. Ramsay sedation score measured during the
intervention was significantly higher in group A than in group B (mean ± SD: 4.75 ± 1.03 vs. 3.22 ±
1.69, p< 0.01). However, the rate of complications during the recovery of group A (13 patients, 56.5%)
was significantly higher than that in group B (five patients, 22.7%) (p= 0.02).
Conclusions: In children, colonoscopy procedures can be quite comfortable when using the
midazolam-ketamine combination. However, adverse effects related to ketamine were observed
during recovery.
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Endoscopic balloon dilatation in a child with pyloric stricture post corrosive agent
Patcharin Amornvipas1
1Samitivej

Srinakarin Hospital, Bangkok Hospital Group (BDMS), Pediatric, Bangkok, Thailand

Case report: The frequent cause of corrosive injury of GI tract in children was acidic injury. Viscosity
and specific gravity of corrosive acids are lower than liquid alkali. Acid has rapid transit through the
esophagus thus the damage primarily occurs in the antrum and pyloric region of the stomach. Late
sequelae includes gastric outlet obstruction, mainly in the prepyloric area.
A 3-year-old male presented with three weeks of nausea, vomiting, abdominal distension and loss of
appetite. These symptoms started acutely within 2 days after he accidental swallowed toilet cleanser
(hydrochloric acid) . Upper GI study showed marked dilatation of gastric antrum and body, no contrast
media filling in pylorus. From esophagogastroduodenoscopy showed some ulcers, erythema, erosions
in the pylorus and pyloric stricture. We carefully passed balloon through the small opening of the
pylorus and confirmed the position by fluoroscopy and gradually inflated the balloon up to 15 mm in
diameter. After dilatation, we injected Botulinum toxin around the pyloric rim (6 units per kilograms, 4
quadrants). When we then passed the endoscope into the duodenum with manipulation, the area
appeared good opening. He had dilatation in next two weeks after the first procedure. The endoscopy
showed a significantly improved of pyloric opening. Intrapyloric botulinum injection improved
gastroparesis.
Conclusion: Our patient presented with caustic agent ingestion cause gastric outlet obstruction which
was amenable to successful nonsurgical management using pneumatic balloon dilatation combined
with botulinum toxin injection. Pyloroplasty is the standard surgical treatment when the endoscopic
procedures such as balloon dilatation, botulinum toxin injection or endoscopic surgical dissection are
the alternative modalities.
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Acquisition of paediatric gastroscopy competence: how many endoscopies do trainees
actually need to do?
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Priya Narula1
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Objectives and Study: In paediatric gastroscopy training, the minimum procedural numbers required
to safeguard competency are unknown. To quality assure training in paediatric endoscopy, training
programmes use minimum procedure count thresholds as one of several measures for certification,
before enabling independent practice. These thresholds vary worldwide, with 100 procedures
recommended by the Joint Advisory Group on Gastrointestinal Endoscopy (JAG) in the UK. It is
important to correctly define these thresholds, as setting them too low may compromise endoscopy
quality and patient safety whilst setting them too high may not be attainable during training.
We aimed to conduct learning curve analyses on a national training cohort to identify when trainees
develop procedural competency for paediatric gastroscopy.
Methods: This nationwide study analysed data from paediatric gastroscopy procedures prospectively
entered into the UK endoscopy training e-portfolio between 2014 and 2018. Moving average and
learning curve cumulative summation (LC-Cusum) analyses were performed to identify procedural
numbers required to achieve competency, as defined using the unassisted second part of duodenum
(D2) intubation rate threshold of ≥95%. Factors associated with D2 intubation were assessed using a
multivariable binary logistic regression approach.
Results: 8929 procedures performed by 61 trainees were identified. By moving average analysis,
95% D2 intubation was achieved at 79 procedures. By LC-Cusum analysis 81.6% of trainees were
competent after 100 procedures. Multivariable factors associated with unassisted procedural
completion included: lifetime procedure count (n< 0.001), higher trainee seniority (p< 0.001), patient
age (p=0.002), outpatient status (p< 0.001) and attendance of the JAG Basic Skills OGD course
(p=0.011).
Conclusions: This study demonstrates that, on average, 79 procedures in paediatric gastroscopy are
required to attain the competency outcome of ≥95% D2 intubation rates. By 100 procedures, 81.6% of
our sample had achieved >95% D2 intubation. The minimum procedural count of 100 set by the UK
and international training programmes can be used alongside existing objective assessment measures
to safeguard competency within a training cohort.

Disclosure of Interest: Author Keith Siau is a research fellow for the Joint Advisory Group on
Gastrointestinal Endoscopy. No other conflicts of interest to declare.
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The yield of upper gastrointestinal endoscopy in a paediatric tertiary care center
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Objectives and Study: A large increase in the number of esophago-gastro-duodenoscopies (EGD)
has been observed in the past decades as part of the investigation of gastrointestinal symptoms, yet
the diagnostic yield of the procedure and its effect on patient management is still unclear. Our
Objectives were to evaluate the current indications for performing EGD, to assess the diagnostic yield
of the procedure and its effect on the management of the children.
Methods: A retrospective chart review of consecutive paediatric patients aged 0-18 years, who
underwent EGD at Schneider children´s medical center of Israel between January 1, 2014 - August
12, 2014 was performed.
Results: During the study period, 547 EGDs (407 of which were diagnostic) were performed on 478
children. The mean age was 9.1 years (0.1-18.2); 51.7% were females. The most common indications
for the procedure were high suspicion of Coeliac disease, chronic unexplained abdominal pain,
persistent Helicobacter pylori (H. pylori) infection and gastrointestinal hemorrhage. The yield of the
diagnostic EGD was 59.2%, and the most common new diagnoses were Coeliac disease (n=114;
28%), H. pylori positive gastritis (n=67; 16.5%), and Crohn's disease (n=22; 5.4%). In 51.8% of the
diagnostic procedures a change in patient management was initiated, and 74.1% of the patients with
documented follow-ups reported improved symptoms. However, procedures performed as part of the
investigation of chronic unexplained abdominal pain had a significantly lower diagnostic yields
(26.2%), and only 21.3% were given a new treatment based on endoscopy results. Symptom
improvement was noted in only 39.3% of the children with chronic unexplained abdominal pain at their
last visit.
Conclusions: Our findings suggest a general high diagnostic yield for EGD in paediatric patients,
mainly in patients in whom a specific condition was suspected. However, the role of the procedure in
the diagnosis and management of non-specific GI complaints was minor suggesting that EGD can be
avoided in many of these patients.
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Single center results of 400 diagnostic esophagogastroduodenoscopies in children and
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Objectives and Study: Esophagogastroduodenoscopies (EGDs) are one of the most frequently
performed diagnostic measures in Pediatric Gastroenterology.
Methods: Data of 400 EGDs performed at the University Children's Hospital Cologne between 2014
and 2018 were analyzed retrospectively regarding indication, histology and diagnosis.
Results: Mean age (57% female) was 11.3±4.9 years (range 0 to 23 years).
Indications for EGD were chronic abdominal pain (57%), gastroesophageal reflux (23%), recurrent
vomiting (19%), chronic nausea (16%), chronic diarrhea (16%), constipation (10%), hematochezia
(9%), meteorism (6%), failure to thrive (5%), weight loss (5%), loss of appetite (5%), anemia (4%),
fatigue (3%), headache (3%), halithosis (3%), and short stature (3%)
Histological diagnoses were gastritis (48%), celiac disease (14%) (Marsh IIIc 17%, IIIb 33%, IIIa 28%,
II 2%). Potential celiac disease was found in 3%. Inflammatory bowel disease was found in 10%, reflux
esophagitis in 7%, H. pylori gastritis in 6%, eosinophilic esophagitis in 3% (some patients with repeat
EGDs). Further histological diagnoses were ulcerations, aphthous lesions, lymphangiectasia, erosions,
microabscesses, angioma, and fundus polyps. 23% had not histological abnormalities.
The 190 patients (mean 11.5±4.8 years) with gastritis (48%) had as main symptoms abdominal pain
(58%), vomiting (23%), gastroesophageal reflux (21%) and nausea (20%).
In the 55 patients (mean 8.6±5 years) with celiac disease (14%) median tissue transglutaminase-IgA
was 183 RU/ml (IQR 125-504). 50% presented with abdominal pain, 22% with diarrhea, 17% with
failure to thrive. 17% had a positive family history, 32% also showed histological gastritis. In 12
patients (mean 6±2.8 years) (3%) potential celiac disease was diagnosed, their median tissue
transglutaminase-IgA was 65 RU/ml (IQR 45.5-118.5) and they presented with chronic abdominal pain
(71%) or constipation (43%). 29% patients with potential celiac disease had histological gastritis.
27 patients (mean 11.2±6.2 years) (7%) were diagnosed with reflux esophagitis. They presented with
gastroesophageal reflux (59%), vomiting (33%), abdominal pain (33%), and constipation (19%). 52%
had histological gastritis.
The 22 patients (mean 13±3.5 years) (6%) with H. pylori gastritis presented with abdominal pain
(82%), vomiting (18%), gastroesophageal reflux (18%) and nausea (14%).
The 12 patients (mean 10.7±5.2 years) with eosinophilic esophagitis presented with abdominal pain
(42%), gastroesophageal reflux (33%), a bolus event (33%), dysphagia (25%), diarrhea (17%), and
vomiting (17%). All showed histologically gastritis.
90 patients (mean 11.2±4.5 years) had no histological abnormalities despite chronic abdominal pain
(66%), gastroesophageal reflux (30%), nausea (20%), vomiting (20%), and diarrhea (19%).
Conclusions: 48% patients (mean 11.5±4.8 years) were diagnosed with gastritis, from which 57%
had isolated gastritis. Strikingly, many children were in the age of school transitioning and pressure in
school may be a causative stressor. Most of the times gastritis was mild. Gastritis is an important
diagnosis during school age and if it remains undetected it can cause significant complications.
However, the correlation between symptoms and histological diagnosis needs to be reflected critically.
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Objectives and Study: Blunt pancreatic injury is relatively uncommon in children. It occurs in only
about 8% of paediatric blunt abdominal trauma cases. Nonsurgical management is acceptable
treatment for minor pancreatic injuries (grade I and II according to the American Association for the
Surgery of Trauma; AAST), but it remains controversial in cases with distal pancreatic duct disruption
(AAST grade III). It is discussed if repairing the pancreatic duct with stenting during endoscopic
retrograde cholangiopancreatography (ERCP) is proper management in these cases. The data
regarding endoscopic treatment of AAST grade III pancreatic injury is very limited and originate mainly
from adults case reports and case series. The aim of our systematic review was to examine the effect
of endoscopic stenting in children with pancreatic injury grade III.
Methods: A systematic search of English articles was conducted using Medline and Embase (both
bases up to October 2018). Manual search for the references of included papers was carried out to
identify potential additional references. We also conducted a retrospective chart review of all patients
with pancreatic injury hospitalized in our institution. All studies on ERCP stenting due to grade III
pancreatic injury in patients ≤18 year old were included into our review.
Results: A total of 10 articles, published between 2001 and 2017, describing 22 cases were retrieved
and reviewed. Additionally, we achieved 2 cases of patients from our institution. In all cases the
pancreatic injury was assessed as AAST grade III or (in cases in which AAST grading was not used)
pancreatic duct injury was localized in body or tail of the pancreas. The age of patients ranged
between 3 and 18 years. The mechanism of trauma was described in 11 cases; 5/11 had handlebarrelated injuries. The time to ERCP ranged between 8 hours to 37 days post injury. In 20 cases the
stent was placed across the duct transection site. Transpapillary stent insertion was managed in 5
patients. In most (16/24) of cases patients' symptoms, such as abdominal pain or vomiting, improved
and laboratory test results normalized after stent placement. Removal of the stent was performed from
11 days to 19 months post injury. Only 6 children needed surgical intervention. Duct strictures, as one
of the most common complications, were noticed in 3 patients.
Conclusions: Endoscopic stenting seems to be effective treatment in children with AAST grade III
pancreatic injury, however more research is needed.
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Objectives: The intestinal metaplasia (IM) refers to the replacement of the glandular epithelium of the
stomach to the intestinal epithelium and is considered a premalignant change. Two types of IM have
been described, incomplete and complete. Risk factors have been identified mainly in adults. Followup has been well described in the adult population and not in paediatrics. The scarce information
found about intestinal metaplasia in children, prompted for the realization of this study. The objective is
to characterize sociodemographic, endoscopic and histological aspects of paediatric patients with IM
in a Paediatric Gastroenterology service in the city of Cali, Colombia.
Methods: Descriptive observational study of a series of cases. The study period was from January 1,
2017 to November 31, 2018. All patients were taken in a sample for convenience. We reviewed the
medical records of all patients older than 1 month and under 18 years of age with a report of gastric
biopsies with MI findings attended in the Paediatric Gastroenterology service of the Farallones Clinic
of Cali. A bibliographic search was carried out to define the variables. Age was analyzed at diagnosis
of metaplasia, sex, history of gastric cancer in a first-degree relative, passive smoking, indication for
esophagogastroduodenoscopy (EGD), macroscopic endoscopic findings, histological diagnosis,
presence of complete intestinal metaplasia, incomplete, gastric bile reflux, Helicobacter pylori and
anatomical location of metaplasias. A database was made in Excel Office 2016 and descriptive
statistics was applied.
Results: There were a total of 7 patients, 4 men with an age range of 4 to 12 years (average: 9.75
years), 3 women with an age range of 7 to 14 years with a mean of 9.6 (see table 1). The indication for
the performance of endoscopy of the upper digestive tract in all cases was chronic abdominal pain. No
patient had a history of gastric cancer in a first-degree relative or passive smoking. The presence of
gastric bile reflux was not part of the macroscopic findings in the EGD. The histological diagnosis in all
cases was chronic gastritis. The finding of erythema and prepyloric edema was identified in all cases
and in only one wax image was described. We identified 3 patients with complete metaplasia and 4
with incomplete metaplasia, the location of all metaplasias was the gastric antrum. A single patient
with IM was positive for Helicobacter pylori in the biopsy.
Conclusions: In this series, IM is presented from preschool age to adolescents. The risk factors
described in the literature were not present in the study patients. The most frequent metaplasia was
incomplete. In only one case, Helicobacter pylori was identified, so other etiologies should be
considered. The intestinal metaplasia is an infrequent condition and of which there is scarce
information in paediatrics, the early and opportune identification of this condition is important to
guarantee a timely follow-up. Follow-up studies are needed to observe its outcome.
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[Table 1. Presentation of cases (N = 7)]
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Objectives and Study: Congenital antral webs are an uncommon cause of gastric outlet obstruction
in infants and children. It is a thin mucous membrane that is usually found 1-2 centimeters of the
pylorous. The main symptoms are vomiting, abdominal pain, failure to thrive and feeding refusal.
Antral webs are frequently misdiagnosed or diagnosed with significant delay as physicians favorably
pursue diagnoses of pyloric stenosis and gastric ulcer disease, which are more prevalent.
Management with endoscopic balloon dilatation (EBD) is efficient and safe without further surgical
interventions, surgical myotomy is an important alternative that should be considered in patients with
special anatomic considerations (thickness of the web, size of the aperture, degree of obstruction) and
in premature babies or with weight under 2 kg.
Methods: We report the case of a 11 year old girl with a congenital antral web whose condition was
misdiagnosed in other hospital as pyloric syndrome. The stricture-related problems were successfully
treated with EBD without the need for surgery.
Results: An 11 year old girl remitted from another center with a history of 1 month of projectile nonbilious vomiting and colicky abdominal pain. The patient underwent barium study of an upper
gastrointestinal series, which revealed pyloric syndrome probably secondary to an inflammatory
process. She had an upper endoscopy with the diagnosis of pyloric syndrome and peptic esophagitis
and started a treatment with PPI and sucralfate. Despite of the treatment the vomiting was persistent
so she consulted the outpatient clinic of Pediatric gastroenterology of Hospital Metropolitano de QuitoEcuador. Another upper endoscopy was performed in our center finding a circumferential web at the
prepyloric antrum with a central aperture of 6 mm of diameter and a balloon dilatation was performed.
Initially, an Olympus GIF- HQ 190 (9.9 mm of external diameter) was inserted evidencing the antral
web that could not be passed to the duodenum. Endoscopic re-examination with the Olympus GIF
XP180N (5.5 mm of external diameter) was inserted through the aperture evidencing pylorus and
duodenum of normal aspect. No other strictures were found. EBD was attempted using different sized
balloons (14mm and then to 17 mm) achieving successful expansion of the antral web, no incidental
injuries were observed. The patient tolerated the procedure adequately and she started food tolerance
12 hours after the procedure, she remained asymptomatic and was discharged the next day. Another
EBD was performed 3 weeks after the first procedure achieving dilatation up to 20 mm with
satisfactory results. A control upper endoscopy was performed 6 months later without need for EBD.
Conclusion: EBD is an adequate alternative for patients with antral webs, and it is a less invasive
procedure and in general it is well tolerated.
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[Congenital antral web: upper GI series and endoscopic balloon dilatation]
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Objectives and Study: Clinical demand for pediatric colonoscopy is increasing. Cap-assisted
colonoscopy (CAC), has been reported in adult to shorten cecal intubation time (CIT), ileal intubation
time (ITT) and improve ileal intubation rate (IIR) compared with standard colonoscopy (SC). This is the
first study to assess the efficacy of CAC in children.
Methods: During July 2017 to July 2018, 25 children who needed colonoscopy were randomized to
CAC (n=12) and SC group (n=13). The procedure was performed by a single endoscopist.
Results: The median age of CAC and SC group were 10.5 years (interquartile range, IQR 6.4-16.7
years) and 9.8 years (IQR 3.9-13.3 years), respectively. The demographic data was not significantly
different between the two groups. The most common indication for colonoscopy was to diagnose
inflammatory bowel disease (41.7% in CAC group and 30.8% in SC group). The median CIT in the
CAC and SC group were 17 minutes (IQR 12-20 minutes) and 13.7 minutes (IQR 10-16.8 minutes),
respectively (p 0.36). The IIT in the CAC and SC group were 63 seconds (IQR 57-95 seconds) and
59.5 seconds (IQR 50-92.5 seconds), respectively (p 0.19). The IIR in CAC and group SC were 100%
and 93.75%, respectively (p 1.0). There were no complication in both groups.
Conclusions: There were no significant differences in CIT, IIT and IIR between the CAC and SC
group. Further study in large number of patients are needed.
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The current status of paediatric endoscopy in Italy: a national survey
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Objectives and Study: Despite the extensive use of gastrointestinal endoscopy in children, in Italy
there are no specific training programs or defined standards available. Moreover, the features and the
number of Italian centres able to perform endoscopic procedures in children are unknown.
This study aimed to assess the current status of paediatric endoscopy in Italy and to evaluate the
number and characteristics of centres performing endoscopy in children.
Methods: A survey-based study was designed using a web-based multi-item questionnaire. Centres
performing paediatric endoscopy were invited to participate by means of an invitation e-mail sent to all
the members of Italian Society of Paediatric Gastroenterology, Hepatology and Nutrition (SIGENP).
The survey was composed of 28 questions (multiple choice questions and free textual responses).
Main topics were: number of endoscopists (paediatric and/or adult endoscopists) per centre, number
of endoscopies performed per year, main indications for endoscopy, sedation techniques and
suggestions to improve quality of paediatric endoscopy in Italy.
Results: Forty-five centres submitted complete responses. In 29 (64%) centres endoscopies were
performed by a paediatrician, whereas in 16 (36%) by an adult endoscopist. The number of
endoscopies per centre per year ranged from 4 to 2000 (median 200). The median number of
procedures was 151/year for upper endoscopy (range: 3-1600) and 50/year for colonoscopy (range: 0700). The main indication for gastroscopy was to diagnose suspected celiac disease (73%) whereas
colonoscopy was mainly performed to rule out inflammatory bowel diseases (58%). In 80% of cases
deep sedation was guaranteed by an anaesthetist. Most of the operators suggested consensus
guidelines and training programs to improve quality of Italian endoscopy.
Conclusions: The present survey showed a large variability between centres in Italy. In one third of
them paediatric endoscopy is still performed by an adult endoscopist. Training programs and standard
indicators of quality should be defined with the aim of improving paediatric endoscopy in Italy.
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Objective and Study: Esophageal stenosis is the most common morbidity associated with congenital
esophageal atresia (EA). There is no consensus regarding the endoscopic management of strictures
in terms of timing and techniques of dilations. According to general recommendation, dilations should
be started in symptomatic patients. However, many authors suggest routine dilations in asymptomatic
children with high risk of strictures (long gap EA, post-anastomotic leak). Both balloon or savory
dilators are equally safe and effective, despite some authors recommend savory dilators for
consolidated surgical strictures.
The aim of this study is to describe the endoscopic management of esophageal stenosis in children
with EA admitted at our center (Women's and Children's Hospital, AOUI of Verona, Italy).
Methods: A retrospective descriptive single center study was conducted. Data of all patients with a
diagnosis of EA admitted to the Women's and Children's Hospital of Verona, between 2004 and 2017
were reviewed and collected. For each patients the following data were registered: type of EA (A-B-CD and long gap vs short gap), associated malformations or syndromes, age of surgical correction,
number and timing of dilations, technique of dilations, side effects of the dilation procedure.
Results: Thirty-seven patients with EA were admitted to our center between 2004 and 2017. Twenty
of them were excluded from the analysis for insufficient data.
Three of the seventeen patients were affected by VACTERL syndrome (association of vertebral
anomalies, anorectal malformations, cardiovascular anomalies, tracheoesophageal fistula, esophageal
atresia, renal or radial anomalies, limb defects) and 5 with other congenital malformations. Eleven (65
%) subjects had tracheoesophageal fistula. All of them had type C EA. Three (18%) had long gap EA.
All patients underwent surgical correction within 2 months of life. An endoscopic control with upper
gastrointestinal endoscopy was performed in all of them.
Eleven patients (65%), 8 with Type C EA and 3 with Type A EA, underwent endoscopic dilation. Nine
of them (81%) needed more than one dilation due to anastomotic stricture development. In three of
the eleven subjects (27%) more than 3 dilatations were necessary. Two of them had long gap EA. The
median age of first endoscopic dilatation was 3 months (range: 1-12 months). The median age of the
last dilation was 6 months (range: 1-18 months). In six children semirigid Savary-Giliard bougies were
used. Pneumatic dilation with balloon was performed only in one case. No one of them needed
surgical stricture resection. One of the eleven patients that underwent dilations (Type C EA with long
gap) underwent surgical retreatment due to an endoscopic complication (fistula recurrence).
Six of the seventeen subjects (35%) enrolled developed long-term complications.
Conclusion: Our data confirmed that anastomotic stricture is frequent in patients with EA that
underwent surgical correction. Endoscopic management of stenosis is a safe and effective procedure
that lead to a limited number of complications. Timing of dilations and endoscopic technique should be
defined by international guidelines in order to improve patient´s outcome.
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Objectives and Study: To describe the socio-demographic characteristics; presenting symptoms;
indications; diagnostic yields; impact of endoscopy on management; as well as its safety/complications
and to design algorithms for the indications of medical gastrointestinal endoscopy in children.
Methods: A cross sectional descriptive study was undertaken among children aged 0 - to 18years
who underwent medical gastrointestinal endoscopy between 2007 - 2016. Data was analysed using
stata 13.1 (p < 0.05).
Results: A total of 402 children were studied with 773 endoscopies performed out of which 670 were
oesophagogastroduodenoscopy (OGD), 103 colonoscopies (IC) with 78 (10.1%) being combined OGD
and colonoscopy procedures.
Feeding difficulty 112 (25.4%) and rectal bleeding 11 (2.7%) were the main presenting symptoms for
OGD and colonoscopy respectively. main diagnostic indications for OGD, combined OGD with
colonoscopy and colonoscopy alone respectively were gastritis 51 (12.6%) and inflammatory bowel
disease (IBD) 30 (7.5%). change 143 (35.6%)/insertion 87 (21.6%) of percutaneous endoscopic
gastrostomy and polypectomy 8 (2.7%) were the most common therapeutic indications for OGD and
colonoscopy respectively. The diagnostic yield for OGD was 29.1% and 64.2% for colonoscopy with a
significant impact 298 (74.1%) (p < 0.001) on the management of subjects. Overall complication rate
was 16 (4%).
Conclusions: High endoscopy diagnostic yield and therapy were observed resulting in significant
impact on patient´s management. Cases with correct indications for endoscopy should be selected to
improve its impact on the management of children with gastrointestinal diseases.
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Objectives and Study: The biliary anastomosis stricture remains a common complication after
orthotopic liver transplantation (OLT). Management of biliary complications, has continued to evolve
over the last two decades. Endoscopic Retrograde Colangio-Pancreatography (ERCP) with stent
placement has demonstrated good results in adult and represents a reliable technique. Because a
bilo-digestive anastomosis is mainly performed in tertiary referral paediatric hospital, the role of ERCP
in the endoscopic management of complications was limited. With the modification of surgical
technique and the diffusion of tools like carbon dioxide insufflator, ERCP could support a conservative
management even in early complications. In this study, we aimed to present our preliminary results in
the endoscopic treatment of biliary strictures after duct-to-duct anastomosis in children after OLT.
Methods: We retrospectively analyzed our ERCPs' database. Patient demographics, indications for
OLT and ERCP, timing of presentation of biliary strictures, number of procedures per patient, technical
and clinical outcomes including need for percutaneous or surgical interventions were recorded.
Primary aim was defined as rate of adverse events after ERCP (safety). Technical success of ERCP
(feasibility) was evaluated as secondary outcome.
Results: Between 2016 and 2018, 4 OLT children with duct-to-duct anastomosis who underwent
ERCP due to biliary complication were identified A total of 14 ERCPs were performed. One patient
underwent a preliminary percutaneous drainage before ERCP. Demographic data and indication for
ERCP are resumed in Table 1.
General anesthesia, C02 insufflation and plastic stents were employed for all procedures. Technical
success was achieved in 100% of procedures. A maximum of 3 simultaneous stent were placed.
Timing of multi-stenting was established according to clinical judgement and radiological findings. No
major adverse events were reported. A patient developed a mild post-ERCP pancreatitis resolved with
conservative treatment.
Conclusion: Our preliminary experience suggest that endoscopic management of stricture after liver
transplantation with duct-to duct anastomosis is feasible and safe in expert hands. A longer follow up
is required to properly assess clinical effectiveness.

Patient, N

4

Mean age, Y (Range)

8 (5-9)

Gender, M/F

2/2

Indication for transplantation, (N)

Metabolic liver disorder (2) Budd Chiari Syndrome
(1) Hepatocarcinoma (1)

Type of donor (N)

Cadaveric (3) Living (1)

Indication for ERCP (N)

Anastomotic stricture (4)

[Table 1: patient's demographic data]
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Objectives and Study: We report eleven cases of arginine-induced esophagitis in children and
adolescents. Patients attended to the pediatric gastroenterology clinic due to symptoms consistent
with esophagitis, including burning epigastric pain and dysphagia. All of the patients had a history of Larginine intake from weeks to months prior, most of them prescribed by their endocrinologist due to
history of short stature.
Methods: Endoscopic examination was performed in patients from 10 to 14 years, serologic and
immunostaining analyses for herpes simplex virus and cytomegalovirus were negative in the 11
patients. None of the cases had any other apparent risk factor for esophagitis and had not received
recent medication other than L-arginine.
Results: the endoscopic examination reported multiple, scattered ulcerations in the distal third of the
esophageal mucosa. Histopathologic samples did not show eosinophilia. Treatment with L-arginine
was suspended and the patients were treated with proton pump inhibitors, showing complete recovery
on subsequent evaluations.
Conclusions: Esophagitis changes were found in the endoscopic examinations of all patients, which
were directly related with the intake of L-arginine and the onset of symptoms. The enzymatic oxidation
of L-arginine produces nitric oxide (NO). Evidence shows that NO plays an important role in
esophageal motility and lower esophageal sphincter (LES) relaxation. Further research is needed in
order to study L-arginine as a risk factor for esophagitis and its underlying mechanisms.
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Objectives and Study: Despite available guidelines, young patients with Peutz-Jeghers Syndrome
(PJS) may have unexpected complications before the recommended screening age of 8 years old.
Hoffenberg et al. suggested screening to begin at age 4-5. We also noted in a prior study that of those
children with large (≥1.5 cm) polyps, a disproportionate number had Peutz-Jeghers Syndrome. In both
children and adults, polyps ≥ 1.5 to 2.0 cm are considered to be higher risk for complications. Our
primary aim was to identify characteristics of those presenting early with PJS.
A retrospective review was performed at a tertiary US children's hospital from 2000-present. Cases of
PJS were selected from a polyp database and a standardized endoscopy reported software. Data
collected included age at presentation, procedural history, mutational analysis and polyp size and
characterization.
Results: 14 patients presenting before age 12 were identified, 10 female. The average age at
diagnosis was 5.6 years (11 months- 12 years), with average follow-up of 7 years (0.5-17.58). The
median age at diagnosis was 4.9 years. Eight of 14 patients (64%) had an acute presentation; 3 rectal
prolapse, 4 small bowel obstruction with intussusception, and one severe anemia (Hemoglobin 3
g/dL). The average age of those having an acute presentation was 6 years (11 months-12 years,
median age 5 years), 42% before the recommended screening age of 8 years old. . In all, 22 polyps
≥1.5 cm and 18 polyps ≥ 2 cm were identified over time. Additionally, in 12 of 14 cases where polyp
size was available, the mean size of the largest polyp at diagnosis was 2.2 cm.
Conclusions: Young patients in this series presented 64% of the time with acute symptoms. Given
the typical size necessary to cause symptoms, consideration for earlier screening should be
considered by age 5 including small bowel imaging. Further investigation of the outcomes in younger
children is necessary utilizing available databases and registries.
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Objectives and Study: Improvements in neonatal care and surgical advances, has led to an
increased prevalence of children with small and large bowel anastomoses. Ulceration at the site of
anastomosis is a rare, but well recognised phenomenon, with no clearly understood pathogenesis.
Paediatric case series have been reported in the literature, but there is no reported experience with
novel endoscopic techniques in their management. Anastomotic Ulcers (AU) may develop after a
latent period of many years following the primary operation. The most common clinical manifestations
include pain, diarrhoea and iron deficiency anaemia. There is no clear effective treatment. The aim
was to evaluate the different management strategies used for AU including novel endoscopic
techniques such as Argon Plasma Coagulation (APC) and clips.
Methods: We performed a retrospective case note review of AU identified at our trust during August
2011 and June 2017. A service evaluation was conducted during June 2017 and approved by the
trusts governance committee. Patients were identified via our primary method of coding, and directly
by endoscopist or surgeon recall of AU patients. Information was obtained regarding the following:
patient age at the time of data collection, sex, past medical and surgical history; it included the primary
pathology requiring resection, subsequent treatment and any follow up symptoms.
Results: 10 patients (6 males and 4 females) with AU were identified. Median age of diagnosis of AU
was 5.5 years (range 1-16 years). Three patients had an underlying diagnosis of Inflammatory Bowel
Disease (IBD). Other diagnosis (non IBD) included gastroschisis, necrotising entercolitis, Hisrchprungs
disease, and volvulus. Non IBD patients presented with rectal bleeding, while the IBD patients had
abdominal pain, weight loss and mucous in stools. Aminosalicylates was the first line treatment tried in
all patients. Two patients (non IBD) who were transfusion dependent, underwent both APC and
endoclipping, but as their symptoms did not resolve, they subsequently required surgery. Three
patients (non IBD) who were not transfusion dependent, but were iron deficient, had APC. All 3
responded to this and at follow up were asymptomatic. In the IBD group, all had optimisation of
medical treatment resulting in symptomatic resolution.
Conclusions: Novel therapeutic treatment was used in 71% of the non IBD group. All IBD patients
with AU had resolution of clinical symptoms with optimisation of immunosuppressant medications.
Although our numbers are small our results from the non IBD related AU, suggest that endoscopic
interventions can be an effective management strategy especially in the non-transfusion dependent
sub group who were not in the severe end of the spectrum. Larger multicentre prospective studies are
needed to confirm our initial results and validate the trends we have identified.
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Objectives and Study: Percutaneous Endoscopic Gastrostomy (PEG) is indicated in all children who
need prolonged enteral nutrition. Different placement techniques have been described: “pull” and
“push”. In the pull technique the tube is inserted through the mouth and pulled from the gastric cavity
through the abdominal wall. The stomach is anchored to the abdominal wall during this maneuver and
maintained by an intragastric bumper. Based on different protocols, this technique requires two
anesthesia: the first one for the tube placement, and the second one (to avoid discomfort and
complications) to change it with a balloon device. This constitutes a limitation in patients with severe
comorbidities. The push technique allows a single step procedure with the direct placement of a
balloon gastrostomy tube. T-fastener gastropexy is needed to allow a secure stomach bonding to the
abdominal wall, as the introduction of the tube is directed from the abdominal wall to the inside of the
stomach.
Our study aims to evaluate the feasibility, efficacy and safety of a new PEG positioning technique
called "push bougie", in which the gastrostomy stoma is dilated with a bougie (Savary-Gilliard®) from
the gastric cavity to outwards and the insertion of the tube is made from outside, putting directly a
balloon device. This technique allows a single anesthesia and does not require gastropexy.
Methods: Ten children (8 males, 2 females), mean age of 7.1 years, were included in our study.
Comorbidities included spastic quadriplegia, congenital hydrocephalus, and metabolic
encephalopathy. Post procedural follow-up ranged from 2 to 6 months. Pediatric gastroscopes
(Olympus®) were used.
“Push bougie” technique steps:
-endoscopic individuation of the correct site for PEG placement;
-abdominal wall puncture by a 14G cannula;
-insertion of a stiff guidewire (Amplatz® 0.035x260) through the cannula into the gastric cavity and its
endoscopic extraction from the mouth by foreign body forceps;
-passage of a 7mm bougie dilator on the guidewire, from the mouth to the gastric cavity up to the
gastrostomy orifice (a clamp is put on the guidewire at the bottom of the bougie to avoid slipping);
-bougie progressive extraction from the abdominal wall, while enlarging the stoma with a scalpel;
-balloon gastrostomy tube placement (over the guidewire on the head of the bougie) with push
technique, while the bougie is retired and removed;
-intragastric balloon inflation under endoscopic vision;
-guidewire removal.
Results: The “push bougie” PEG placement was completed in all patients with an average procedural
time of 20', demonstrating the feasibility of the procedure. No immediate or late complications were
noticed, except for the breaking of the balloon in one patient after two months from positioning, easily
resolved by its replacement with a new device. After four months from the placement, all tubes were in
place or substituted with low profile devices.
Conclusion: The "push bougie" PEG is a promising solution, taking the advantages from the current
techniques: a single anesthesia with the direct placement of a balloon gastrostomy tube and no need
for gastropexy. The feasibility, safety and efficacy of this technique has been demonstrated on our
cohort of 10 patients. Larger prospective studies are needed to confirm these data.
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Outcomes from gastrointestinal surveillance in children and teenagers with Peutz-Jeghers
syndrome - reducing the need for laparotomy
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Objectives and Study: Small bowel obstruction is the commonest complication of Peutz-Jeghers
syndrome (PJS) in children, with a reported incidence of laparotomy of 70% by age 18 years, of which
a third were emergency procedures. Gastrointestinal surveillance is recommended. Outcomes from
surveillance in a paediatric cohort are lacking. We have performed a service review, to evaluate the
outcomes of surveillance in our unit.
Methods: Data from a prospectively maintained database were examined retrospectively, along with
medical records, endoscopy and pathology reports, identifying paediatric patients age < 18 years who
commenced surveillance after 2002 after the introduction of video capsule endoscopy (VCE) into our
service.
Results: 31 children with PJS were identified. Median duration of follow up was 3.5yrs.
Prior to the diagnosis of PJS being established, six children underwent emergency laparotomy. 7
children underwent upper and mid gut GI surveillance starting age 6 year , because they were
symptomatic. 18 children underwent GI surveillance commencing from age 8 years. 41
oesophagogastroduodenoscopy (OGD) were performed, of which 11/41 required polypectomy,
median age of first polypectomy at OGD was age 11 years, median polyp size 15mm at polypectomy,
one patient subsequently developed a duodenal perforation post polypectomy, otherwise no other
complications occurred at OGD.
55 VCE studies were performed at a median age of 13 years old. Nine patients were identified to have
polyps > 15 mm, median number of polyps per patient was 1. Four patients subsequently underwent
six double balloon enteroscopy (DBE), at which eight polyps > 20mm were removed, with no
complications nor laparotomy. 2/6 DBEs were elective combined laparoscopy and DBE to reduce the
risk of perforation. Three children required a planned laparotomy for polyps considered not
endoscopically manageable. Two children underwent emergency laparoscopy pending a planned
elective laparoscopy after polyps were identified at VCE, measuring 25mm, and 30mm. 1 adolescent
required an emergency laparotomy whilst awaiting planned DBE for an ileal polyp measuring 30mm.
18/30 children have not required intervention during small bowel surveillance.
Complete data are available on 55 colonoscopies in 24 patients, with a median of 3 colonoscopies per
child. 7/24 children had polypectomy for polyps > 10mm. 17/24 patients have not developed significant
colonic polyps (>10mm) during surveillance.
Conclusions: Three (10%) children required emergency surgery despite GI surveillance for small
bowel polyposis by the age of 18 years. The current surveillance protocol utilising VCE and DBE
appears to have markedly reduced the need for laparotomy in children with PJS compared to previous
historical cohorts. 17/24 patients have not developed PJS polyps in their colon, supporting current
guidelines of not performing repeated surveillance colonoscopy in all children with PJS. Polypectomy
for PJS in childhood appears to be safe, with a low risk of perforation and bleeding.
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Worldwide survey of current digestive endoscopy practice in children
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Background: Pediatric digestive endoscopies are invasive procedures that must be done by
experienced physicians within an environment that ensures the safety of the patients. In recent years
there have been an increase in the number of endoscopies performed on children due to the rising
incidence of various intestinal diseases such as inflammatory bowel disease, coeliac disease or
eosinophilic esophagitis.
Aim: To describe the current pattern of pediatric digestive endoscopy practice worldwide
Methods: An online questionnaire (43 questions) was developed on google form ™ and sent to
pediatric gastroenterologists around the globe using the following steps: 1) the link was sent to all the
subscribers of the PEDGI forum (Pediatric GI Bulletin Board); 2) targeted emails were sent using the
directory of the French Speaking Group of Pediatric Hepatology and Gastroenterology and the
ESPGHAN Africa mailing list; and 3) individual emails were sent by collecting email addresses of
pediatric gastroenterologists through manual Pubmed search.
Results: A total of 201 responses were received from 5 continents; 54 countries; 158 cities. Nearly all
the centers (99%) performed diagnostic oesogastroduodenoscopies (OGD) and 192 (93.2%)
performed ileocolonoscopy (COLO). The annual volume of procedures (OGD and COLO combined)
varied highly between centers, with only 26% performing more than 1000 procedures annually.
Ninety three percent of centers performed therapeutic procedures. The most common were
polypectomies (93%), variceal ligation (77%) and oesophageal balloon dilatation (52.5%). Only 6.8%
of respondents routinely performed transnasal gastroscopy. A scope guide was used in 13.0% of
centers and CO2 insufflation for COLO was used by 50.2% of respondents.
The methods of sedation for endoscopy varied between centers. Indeed, 58.7% of centers performed
all procedures in children under general anesthesia (GA), 20.3% performed procedures under deep
intravenous sedation (IVS) led by anesthesiologists and 20.0% performed procedures under sedation
led by endoscopists. The choice between GA and IVS was driven by institutional constraints, patient
preference, physician preference or child condition.
Midazolam and fentanyl were the two most common medications used by endoscopists for IVS.
Propofol was routinely used by 57.5% of centers for anesthesiology-induced IVS. Oral benzodiazepine
was administered to lower preprocedural anxiety in 26.8% of the centers.
Only 56.1% of the respondents used a validated tool to evaluate the level of procedural pain or
discomfort during IVS.
In order to assess the quality of bowel cleaning, validated scores such as Boston Bowel preparation
Scale, Aronchick Bowel Preparation Scale or the Ottawa Bowel Preparation Scale were used in less
than 40% of patients. A dedicated electronic reporting system was available in only 59.6% of centers.
Conclusion: The current survey is the first attempt to report a global mapping of pediatric endoscopy
practices. There are some significant differences across centers and continents for the different
measures. The evaluation of procedural pain/discomfort and the evaluation of bowel cleaning quality
by validated scores are not routinely implemented in the majority of pediatric endoscopic rooms.
Survey: https://jantchou.com/endoworld
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Objectives and Study: Peutz-Jeghers syndrome (PJS) is an autosomal dominant inherited disease
characterized by gastrointestinal hamartomatous polyps and pigmented mucocutaneous lesions. It
pose a high risk for intussusception, often necessitating laparotomy, gastrointestinal hemorrhage and
development of carcinoma. In recent years there have been improvements in nonsurgical
management for PJS polyps in children. In this series we examine the effectiveness of upper GI
endoscopy, colonoscopy and double-balloon enteroscopy (DBE) at diagnosis and treatment in
children with PJS.
Methods: Medical records of the children who were diagnosed with PJS with in the time frame of six
years between January 2012 and November 2018 were evaluated retrospectively. Data on age,
gender, symptoms, laboratory parameters, family history, endoscopic findings, and procedureassociated complications, outcomes, follow-up duration were collected and analyzed.
Results: Eleven children with PJS (Female/Male: 5/6) were followed-up for 30.3 ± 24.4 (4-72) months.
The reason for admission was abdominal pain in 7 patients, gastrointestinal bleeding in two patients,
and intussusception in two patients. Eight patients had a family history of PJS. Nine patients had
mucosal pigmentation and one patient had gynecomastia. Ten patients had iron deficiency anemia. A
total of 81 endoscopic procedures were performed in 11 children. (34 endoscopy, 27 colonoscopy and
20 double balloon enteroscopy). The first endoscopic imaging of the patients was perfomed in the age
of 15±11 years. Twenty DBE procedures were performed, 13 oral, 7 anal approach were used in 9
patients. The polyps were detected in 10 patients (91%) at first endoscopic procedure. The polyps
were detected gastroduodenal in 10, small intestinal in two and colonic in five patients. Large polyps
(≥1cm) were found in 36.4% of children and all of them removed endoscopically. All patients
underwent 34 polypectomyprocedures. After polypectomy, three patients (8.8%) had bleeding from the
polyp base. The bleedings were stopped successfully by endoscopic clipping. Before the admission to
our center, 8 patients underwent intussusception for 11 times and of 10 patients had surgery. We have
seen only two intussusception, they were treated endoscopically. Ileal adeocarcinoma was detected in
one patient at age of 13. (9%).There was no mortality related to endoscopic procedures or sustained
morbidity.
Conclusion: In our series, therapeutic endoscopic procedures complication rate was %8.8 in children
with PJS. With the exception of bleeding there was no any complication. Endoscopic management
especially DBE is safe, useful and had lower complication rate in children with PJS.
Keywords: Double balloon enteroscopy; Polyps; Paediatric, children, Peutz-Jeghers Syndrome
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Objectives and Study: The aim of this study was to compare the effectiveness of bowel preparation
between a soft dietary restriction, to no dietary restriction and to assess if placing any dietary
restriction during bowel preparation had any effect on the ability to perform a complete paediatric
colonoscopy safely.
Methods: The study was completed over a 6 month period. At the early months of the study period
patients were placed on no dietary restriction whilst taking their bowel preparation. During the latter
months of the study patients were advised to restrict themselves to a soft diet. The bowel preparation
was administered with a combination of Senna (used alone in those less than 1 year of age) and
Picolax, with increasing doses based on the patient's age group. The endoscopist completed a
proforma based on the Boston Bowel Preparation Scale at the time of Colonoscopy to assess bowel
preparation, which assigns a score from 0 (Unprepared colon) to 3 (Entire mucosa of colon segment
seen) for each segment of the Colon. A total score from 0-9 was then given. The endoscopists were
blinded regarding the start date of the change in dietary advice. There were a total of 6 endoscopists
performing Colonoscopies during the study period. Means were calculated from the scores and the
total scores were compared between the two groups. The groups were also compared based on age
group, extrapolated from the preparation dosing banding, (0-4, 5-6, 7-12, 13-16) and segments of
bowel (Right, Transverse, Left). The results were analysed by performing two tailed T-Test (p< 0.05).
Results: A total of 158 procedures were analysed with 79 procedures for each group. The mean age
of the normal diet group was 11.7 years compared to 9.2 years for the soft diet group. Mean total
scores were 5.45 (Normal diet) vs 6.56 (Soft diet) (p=0.005). The most common total score given in
the normal diet group was 3 (18) followed by 6 (16) and then scores of 5 and 8 respectively with 13
each. This compares to the soft diet group where 51.8% achieved scores of 8 (14) and the maximum
score of 9 (27). The next commonly occurring score was 6 (8). Mean scores were statistically
significantly higher in the soft diet group for all segments of the colon compared to the normal diet
group. The largest mean difference between the two groups was found in the right colon (1.65 vs 2.17)
(p=0.0009). The only age group that demonstrated a statistically significant difference between the 2
groups was the 13-16 year group (p=0.0009). Both groups contained total scores of 0 with 2 in the
normal diet group vs 5 in the soft diet group. The right colon was most likely to achieve a score of 0 in
both groups. There were no reported complications in both groups.
Conclusions: Based on these results a soft diet does improve bowel preparation for Colonoscopy,
particularly in the right side of the colon, and should be recommended to reduce likelihood of
complications, repeat procedures and missed diagnoses. The results do question whether it is
appropriate to place the same dietary restrictions in younger children in whom bowel preparation
administration can be more difficult, especially as numbers of completely unprepared bowel which
limited Colonoscopy were small in both groups.
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Objectives and Study: The aim of this study was to evaluate the demographic data, indications and
complication rates in children who had undergone percutaneous endoscopic gastrostomy in a sevenyear period in our Division of Pediatric Gastroenterology.
Methods: Records of the children admitted to a single institution who underwent PEG insertion for
various reasons from 2011 to 2017 were reviewed. There demographic data, primary diagnosis,
indication for PEG insertion, details of the procedure and complications if any were recorded.
Results: 95 children underwent PEG insertion from Jan 2010 to Dec 2017. The size of the PEG tube
was decided on the basis of the weight of the child. Children with weight of less than 10 kg received a
PEG tube of 14 Fr, between 10 to 20 kg: 20 Fr and those with more than 20 kg: 24 Fr. All were
placed via PULL technique. All the procedures (n=92, 96.8 %) were done under conscious sedation
except for 3 neonatal PEG insertions which were done after establishing airway control. 12 children
were less than 3 months of age with mean weight of 3.02 kg (2-4). 16 were between 3 months to 12
months, mean weight of 5.6 kg (3-8.2). 36 were between 1- 5 years, mean weight of 10.28 kg (5.6-13).
15 were between 5 to 10 years, mean weight of 17.2 kg (10 -25). 9 children were of the age 10 to 15
years with a mean weight of 39.6 kg (18 - 50) and 7 were more than 15 years of age, mean weight of
57.6 kg (40-80).
About indications, 34 children were neurologically disabled due to various acquired neurological
disorders like acute meningoencephalitis, Tubercular meningitis, ADEM, intracranial neoplasms etc.
12 had polytrauma. 22 had cerebral palsy. 4 had oropharyngeal structural abnormalities. 17 had
muscular disorders leading to swallowing incoordination. 4 had metabolic disorders and 2 had
complex congenital heart disease. 56 (58.9 %) of these children had to undergo tracheostomy as well
due to various indications 56 children were admitted in the PICU, 12 in the NICU and 2 in the pediatric
cardiac sciences ICU. 25 children underwent PEG insertion electively, most of these children had
static encephalopathy (cerebral palsy) and a few had metabolic disorders.
In 33 of these children, PEG tube was subsequently removed, as the general condition of the
children improved and they started taking orally. In 6 children, tube was removed on parental request.
8 children expired with PEG in situ due to primary illness. 16 children were lost to follow up and 32 still
have the tubes in situ.
About complications, the most common complication was local infection in 32 children (33 %), 12
children had accidental removal of the PEG tube at home. 3 children had D1 ulcer due to distal
migration of the tube into the duodenum. 2 children had esophageal perforation during the procedure.
In both the kids, it was managed conservatively. 1 child had stomach perforation later on and
presented with peritonitis. There was no mortality due to PEG tube directly.
Conclusions: Percutaneous endoscopic gastrostomy is a substantially successful and reliable
method in infants as well as in children. It can be safely placed under conscious sedation in children,
even in the neonatal age group. We hereby want to present our experience of PEG tube insertion in
children.
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Objectives and Study: There is limited information for paediatric gastroenterologists about the nature
and quantity of acute pain post-endoscopy. In adult practice, the Joint Advisory Group on GI
Endoscopy (JAG) set standards, that include CQ3 - Comfort: An endoscopy service should 'achieve
the comfort … of patients.' ESGE/ESPGHAN suggest performing GI endoscopy in children under
general anaesthesia (GA) as best practice. The same guidelines suggest that there is a lack of
evidence to recommend for or against use of co2 insufflation in ileocolonoscopy in the paediatric
population. A study carried out by Homan et al did appear to show a reduction in pain post-endoscopy
with co2 insufflation in the paediatric population, but this was where sedation rather than GA was
used.
The aim was to understand the quantity and severity of acute pain experienced by children following
gastrointestinal endoscopy under general anaesthetic.
The expectation was that procedures requiring lower GI endoscopy would result in increased
experience of pain.
Methods: 100 GI endoscopies were prospectively reviewed between November 2016 and February
2017 at a regional tertiary centre for paediatric gastroenterology, where co2 insufflation is not used in
routine practice. The median age was 12years (range 11months-17years). 56 patients were male. 75
were the patient's first experience of endoscopy and 70 patients had no comorbidities. Of the 100
cases the procedure type was as follows oesophagogastroduodenoscopy (OGD)+colonoscopy(n=40),
OGD (n=38), colonoscopy(n=12), OGD+sigimoidoscopy (n=9), sigmoidoscopy (n=1). The diagnoses
of the patients were normal (n=45), IBD (n=17), Coeliac (n=13), Oesophagitis/gastritis (n=16), IBS or
Functional GI disorders (n=3), Polyp or polyposis (n=3) and Other (n=4)
Results: The mean length of stay post procedure was 3 hours (range 1-5 hours). The median PEWs
score across stay = 0 (range 0-4) and the median pain score = 0. Two cases out of 100 had a
transient pain score >0 lasting only an hour, with no intervention recorded. One patient at hour 1 (pain
score 1/10, PEWS 2, had received paracetamol), and the second patient at hour 3,(pain score 2/10,
PEWS 4, no analgesia). Both cases had only had an OGD undertaken. No cases had persistent pain
recorded. It is important to note though that recording of both pain score and PEWs score was not
always complete, with 33% of hour 1 pain scores not recorded and 13% of hour 1 PEWs scores not
recorded.
Conclusion: Acute post-endoscopy pain is rare, with only 2 of 100 patients experiencing mild,
transient pain. Patients were always discharged within hours post-endoscopy, with no significant
delays due to pain noted. These findings would suggest that in a setting where general anaesthesia is
available for paediatric GI endoscopy the use of co2 insufflation is not required. However, in settings
where sedation, rather than general anaesthesia is used, this may alter findings relating to pain. There
is scope for improvement in recording pain and PEWs score post-procedure, especially at hour 1. It
may also be that a more nuanced tool is required to capture paediatric experiences of pain post GI
endoscopy and this might require future work on a pain score for paediatric endoscopy.
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Objectives and Study: Chronic abdominal pain is one of the most common complaints in childhood
and adolescence. The frequency varies between 0.3-19%. Most of the cases do not have organic
pathology. Among the organic pathologies, peptic diseases and reflux disease are the most common.
In our study, it was aimed to determine the relationship between helicobacter pylori (Hp) gastritis and
bile reflux triggered by increased consumption of junk food (such as turnips, tahini, molasses) over the
years.
Methods: Patients had abdominal pain and underwent upper gastrointestinal system endoscopy at
Ege University Paediatric Gastroenterology Polyclinic between 2012 and 2018, were included this
retrospective study. Two tissue biopsies from esophagus, antrum, bulbus and duodenum were
obtained from each patient. Helicobacter pylori antigen was studied from imported tissues. Patients'
age, sex, macroscopic findings of the endoscopy were recorded. Patients with diarrhea, bloody stools,
vomiting, growth retardation, fever, elevated acute phase parametres and diagnosed with Familial
Mediterranean fever and Celiac disease were excluded from the study.
Results: 649 patients were included in the study. The median age was 12. Of these patients, 399
(61.5%) were female and 250 (38.5%) were male. 155 patients (23.9%) were Hp positive gastritis. Of
155 patients chronic active mild gastritis in 84, chronic mild gastritis in 6, chronic active moderate
gastritis in 52, chronic active severe gastritis in 13 was found. 106 (16.3%) patients had enterogastric
bile reflux, endoscopically. 14 of 106 patients (16.3%) was Hp positive (p = 0.002). 65 of 106 patients
had normal microscopic findings. 18 patients had chronic mild gastritis, 14 patients had chronic active
mild gastritis and 7 patients had chronic active moderate gastritis, 2 patients had chronic active severe
gastritis.
Conclusion: Helicobacter pylori gastritis is less common in patients with enterogastric bile reflux. In
the study conducted in our Paediatric Gastroenterology Polyclinic before 2000, the rate of Hp gastritis
was found 40%. We think that with changing food industy, this rate dropped to 23.9% after 2000. This
can be explained by the bactericidal effect of bile acids against H. pylori.
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Objectives and Study: Foreign body (FB) ingestions are common in children presenting to the
emergency department. Although the majority of ingested FBs pass spontaneously the gastrointestinal
tract without complications, endoscopic removal may be required in some cases. The aim of this study
was to evaluate our internal guideline for the management of ingested FBs.
Methods: We performed a retrospective analysis of all cases of FB ingestion in children between birth
and 17 years of age presenting to our department from 2003 to 2017. We examined age and gender,
as well as the type of FB, location and time of impaction. Additional medical conditions, complications
and management (endoscopic removal or waiting for spontaneous passage) were also evaluated.
Results: Over a 15-year period a total of 511 cases of FB ingestion could be analysed. There was a
slight male predominance with 271 boys (53%) and 240 girls (47%). Most children were between 6
months and 4 years of age (mean age 4.3 years, median age 3.0 years). Our management followed
internal guidelines. A radiograph of the neck, chest and abdomen was obtained in all cases of radioopaque FBs.
FBs were located most often in the oesophagus (n=151) and stomach (n=153), less frequently in the
pharynx (n=3), small bowel (n=23) or colon (n=4). In 177 cases localization could not be determined,
mainly in non-radiolucent FBs. The majority (21%) of FBs were coins (n=109) followed by food
impaction (n=86), button batteries (n=43), toys (n=39), pieces of broken glass (n=36), plastic pieces
(n=35), metal pieces (n=30), magnets (n=19), jewellery (n=18), hair clips (n=14), lollipop sticks (n=11),
fish-bones (n=10), pencils (n=8) and others (n=53). FBs in the oesophagus were treated as
emergency cases and endoscopic removal was performed under general anaesthesia. FBs in the
stomach were endoscopically removed only when the child was symptomatic or in the presence of
potentially dangerous foreign bodies(e.g. ≥2 magnets, FBs >3 cm in diameter or >6 cm long, sharp
objects). Button batteries in the stomach were removed in symptomatic children, in children < 5 years
of age and when the battery was ≥20 mm in diameter. FBs localised distal of the pylorus were treated
mainly conservatively. An esophagogastroduodenoscopy (EGD) was performed in 360 children by an
experienced paediatric gastroenterologist. Successful removal was attained in 63% (228/360), among
them were all oesophageal FBs. We performed one colonoscopy in a 4-years old girl to remove a
battery locked in the ileocecal valve. In 150 children we successfully waited for spontaneous passage
of the FBs. In no case surgical removal was necessary. In an 11-year-old developmentally delayed
boy we found a 12 cm long branch which probably had been there for a long time since it had caused
a perforation of the duodenal wall but could be managed without surgery. In five children balloon
dilatation of an oesophagus-stenosis was necessary after oesophageal impaction of button batteries.
There were no other complications or perforations. We found an underlying pathology (e.g.
eosinophilic oesophagitis) often in children with food bolus impaction.
Conclusions: Endoscopic removal of ingested FBs can be performed without complication in most
cases. Management of FBs in children should follow standardized algorithms.
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Introduction: The cause of oesophageal stenosis in our context is rather peptic. Caustic stenosis
comes second, followed by anastomotic stenosis after treatment of atresia of the esophagus.
Rebellious cases with endoscopic dilations are rare and require other therapeutic means such as
esophageal stent placement. This technique has just been introduced here.
Objectives: We present in this work our first patients who required the installation of an esophageal
stent, contribution of this technique and long-term evolution.
Materials and methods: This is a retrospective study of five patients followed in pediatric
gastroenterology consultation and who benefited from several mechanical dilation sessions reaching
the twenties. Stenting is done in the operating room in collaboration with pediatric surgeons.
Results: The age of our patients at stent placement varies between 2 years and 11 years, with an
average age of 8 years, 4 of them are boys. Three of our patients were followed for oesophageal
stenosis caustic origin, stenting was possible in them only after failure of dilation considered either on
the very tightness of the stenosis or on frequent recurrence. Two of them received 20 sessions and
the third after the 4th dilation session. For the other two patients, one was followed for peptic stenosis
and the other for anatomic stenosis, both patients were immediately stent after several attempts to
dilate in vain. For the long-term evolution of these patients, for the caustic group: there was an
improvement in a single patient who needed after three dilation sessions spaced 3 months apart, the
second still requires dilation sessions but also for the third time, esophagoplasty was used with a good
evolution after the latter. For the 2nd group, the stenosis required, after removal of the stent four
sessions of dilation in the patient with peptic stenosis while the patient with anastomotic stenosis has
evolved very well and did not require any secondary intervention.
Conclusion: Stenting is a new technique in our center. It is a means to keep a satisfactory
oesophageal caliber for a limited time beyond which the result is not always guaranteed.
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Introduction: Cecal and ileal intubation rates in pediatric colonoscopy have not been widely studied,
with available studies demonstrating ileal intubation rates up to 98%, and cecal intubation rates up to
92.5%, with significant variation amongst studies. Audit and feedback has been shown to improve
endoscopist performance, including cecal intubation rates in adult colonoscopies. We investigate the
effect of audit and feedback on ileal and cecal intubation rates in pediatric colonoscopies over the
course of 5 years.
Methods: PEDSCORI and CORI2 (NIH and Due North Innovation, Portland, Oregon) was used to
identify all colonoscopies taking place between 2012 and 2017 at three campuses of a large children's
hospital. Flexible sigmoidoscopies were excluded from the study. Endoscopists who performed fewer
than 3 colonoscopies a year were excluded. Cases where ileal or cecal intubation was not intended
were excluded from the final calculation of ileal and cecal intubation rates. Cases with limiting anatomy
(ie, Crohn's stricture) were not excluded from the overall denominator.
Results: A total of 3331 colonoscopies were reviewed for ileal and cecal intubation rates. A
personalized progress report detailing procedural outcomes, including the ileal and cecal intubation
rates, was emailed regularly to each attending physician in the department starting in 2012. The
overall group cecal intubation rate increased from 90.3% to 94.3% (p = 0.02) and the overall group
ileal intubation rate increased from 85.9% to 91.2% (p = 0.015) from 2012 to 2013 (Table 1). The
overall ileal and cecal intubation rates remained significantly higher than 2012 in the majority of the
years following (Table 1). Individual rates had greater variance, with an overall trend in improvement in
ileal and cecal intubation rates. The rates of adequate documentation for early termination of
procedures improved during the duration of the study, from 61% of cases in 2012 without adequate
documentation for reason for early termination of procedure to 23% in 2017 (p < 0.0001).
Conclusion: The overall group ileal and cecal intubation rates increased after initiating regular audit
and feedback in the form of personalized emailed reports. As cases with limiting anatomy were
included, overall ileal and cecal intubation rates may have been influenced by severity of disease, and
may not be reflective of a true targeted ileal or cecal intubation rate. The overall rates of adequate
documentation also improved in this time period. This suggests that audit and feedback can be useful
in pediatric endoscopy as a way to improve quality indicators, specifically ileal and cecal intubation
rates.
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Objectives and Study: Gastrointestinal graft versus host disease (GI-GVHD) is one of the major
limiting factors for successful hematopoietic stem cell transplantation (HSCT). The GI-GVHD diagnosis
is primarily clinical based, but histopathological confirmation is recommended. Thus, a potential pitfall
in establishing the GI-GVHD diagnosis based on histopathology, is interobserver disagreement
between different pathologists. The aim of the study was to compare the frequency of GI-GVHD
diagnosis in primary histopathological assessment versus re-evaluation performed in a scientific
setting.
Methods: A retrospective study, based on biopsies and hospital record data, collected from children
with suspected GI-GVHD was designed. The study was based on initial histopathology reports, and a
blinded re-evaluation, performed by one expert pathologist. In the re-evaluation, GI-GVHD was
classified in accordance with recommendations from NIH 2006 (1), as possible, consistent, and
definite. Only cases categorized as consistent or definite were classified as GI-GVHD.
Results: Forty-four children with 51 endoscopic occasions were included, 26 boys, 18 girls. Malignant
hematological diseases were the indication of the HSCT in 28 (64 %) cases, and non-malignant
diseases were the indication in the remaining 16 (36%). The HSCT's were performed at a mean age of
8.4 (SD 5.6) years, and the endoscopies at median of 84 (18-325) days after HSCT. Twenty-eight
(54.9 %) occasions were performed within 100 days post-HSCT. The main symptoms were diarrhoea
(86 %), nausea or vomiting (58.8 %), and abdominal pain (49 %). The GI-GVHD diagnosis was
established in 26 of 51 endoscopies at the primary assessment, and in 39 of 51 at re-evaluation (p <
0.01). In 15 cases, the assessment was changed from normal or non-specific histological findings to
consistent or definite GI-GVHD in the re-evaluation. Changes in the opposite direction were made in
another two cases. The estimated Kappa value for the interobserver agreement was 0.326 and the
McNemar test showed a statistically significant difference (p = 0.002). Among the 32 patients with
verified GVHD at re-evaluation, 10 were dead within 3 years post-HSCT, in 7 of them, GI-GVHD were
not detected at the primary assessment.
Conclusions: Histopathology is the most important tool to confirm a clinical suspected GI-GVHD. We
observed a significant difference in the frequency of histopatology based GI-GVHD diagnosis between
clinical standard evaluation and re-evaluation performed in a scientific setting. If this difference is of
any clinical significance, has to be further evaluated.
References: [1] Shulman HM, Kleiner D, Lee SJ, et al. Histopathologic diagnosis of chronic graftversus-host disease: National Institutes of Health Consensus Development Project on Criteria for
Clinical Trials in Chronic Graft-versus-Host Disease: II. Pathology Working Group Report. Biol Blood
Marrow Transplant 2006;12:31-47.
Shared last authorship: BG & THC
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Objectives and Study: Capsule endoscopy has been used increasingly in children as a means of
visualising the small bowel since its approval for use in children over the age of 2 years by the US
Food & Drug Administration in 2009. It provides a means for diagnostically evaluating the small bowel
in children for several conditions by direct visualisation and without resorting to the use of ionising
radiation. Limited paediatric-specific data exist on the utility of this investigation, with completion rates
of 86.0% reported in children¹. Complete review of all capsule endoscopy data accrued over 5 years in
a major tertiary centre. Outcomes sought included: age at capsule, reason for capsule; method of
introduction: endoscopic or swallowed; time in small bowel; and completed capsules (Defined as seen
entering caecum/stoma bag before end of imaging).
Methods: Retrospective review of capsule endoscopies performed between August 2014 and
September 2018. All patients who underwent Capsule endoscopy between August 2014 and
September 2018 were identified via the RAPID™ reader software by Medtronic. Since all capsules are
downloaded to this software, patient accrual was 100%. Electronic medical records of identified
patients were then reviewed. The type of capsule used during this timeframe was the Pillcam™ SB3
by Medtronic.
Results: During the study period, a total of 101 (59 male) capsules were performed on 85 patients. Of
these, 69 capsules were complete and 32 incomplete. There were 78 (54 complete) endoscopically
placed capsules and 23 (15 complete) swallowed capsules. There was a median age of 12 years
(range 17 months to 18 years). The median weight was 43kg (range 10.8kg to 97.5kg). Median gastric
transit time for swallowed capsules was 47 minutes (range 1-155 minutes)The commonest indication
for capsule endoscopy was to assess for small bowel Crohn's Disease (66.33%) followed by
assessment for GI bleeding (25.7%). The median small bowel transit time of completed capsules was
257 minutes (range 37-654 minutes).
Conclusions: We have shown that completion rates for capsule endoscopy in our centre are below
that reported from the published literature, but do not appear to vary between endoscopically placed or
swallowed capsules. This should probably become a facet of consent for capsule endoscopy.
Swallowed capsules are therefore an appropriate undertaking in all children who can comfortably
accommodate this method of deployment.
References: 1 Cohen SA, et al. Techniq Gastrointest Endoscopy 2013; 15: 32-35.
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Year

Endoscopic
Swallowed
Numb Male:Fema Complete:Incompl Endoscopic:Swallow
complete:incompl complete:incompl
er
le
ete
ed
ete
ete

2014
11
*

4:7

8:3

6:5

4:2
(66.6%:33.3%)

4:1 (80%:20%)

2015 23

12:11

16:7

19:4

14:5
(73.7%:26.3%)

2:2 (50%:50%)

2016 20

11:9

11:9

18:2

10:8
(55.6%:44.4%)

1:1 (50%:50%)

2017 29

20:9

21:8

19:10

14:5
(73.7%:26.3%)

7:3 (70%:30%)

2018
18
*

12:6

13:5

16:2

12:4 (75%:25%)

1:1 (50%:50%)

All

59:42

69:32

78:23

54:24
(69.2%:30.8%)

15:8
(65.2%:34.8%)

101

[Table 1: Yearly breakdown of Capsule Endoscopy; *denotes partial year]
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Endoscopic retrieval of doll trichobezoar and unexpected complications
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Introduction: Trichobezoars are persistent collections composed of swallowed hair that accumulates
in the gastrointestinal tract and forms a mass. If the trichobezoar extends into the small bowel, the
condition is termed Rapunzel syndrome. The gold standard for diagnosis is endoscopy, while the
treatment is either endoscopic removal with or without fragmentation or surgical intervention.
Case report; A 9-year-old girl presented with a 5 months history of central abdominal pain worsened
by meals, with significant worsening over a 10 day period. At the age of 4-5 years she started pulling
out her hair. A mass was palpable in the left upper quadrant and epigastrium. On MRI there was a
large signal void within the stomach extending into the duodenum. Investigations revealed anemia and
IgA anti-tissue transglutaminase level 10 times higher than upper normal limit. Upper endoscopy
showed a large trichobezoar occupying two thirds of stomach, extending into the duodenum and a
large ulcer in the prepyloric region. About 70% of the trichobezoar was fragmented and removed using
alternately various endoscopic devices, including argon-plasma-coagulation. Notable that some
smoke/gas was generated while APC was applied. No thermal damage to the gastric mucosa was
identified at any point.
Approximately 24 hours later her clinical status deteriorated and there was imaging evidence of
perforation therefore laparotomy was performed revealing 18 small bowel perforations. Removal of the
residual trichobezoar and closure of gastric perforation was performed. 107 cm of small bowel were
resected with perforation sites along the mesenteric border. Due to significant blood loss via surgical
drain, a second endoscopy was performed and identified 2 non-bleeding ulcers and a 1 cm perforation
of the lesser curvature. Over-The -Scope-Clip (OTSC) endoscopic clipping system was used for
closure of the perforation which latter proved to be unsuccessful, therefore a re-look laparotomy was
performed closing the perforation.
Discussions and conclusion: It is interesting to speculate on the clinical lead up to this situation. It is
well known that iron deficiency leads to pica and trichophagia is one of its manifestations. Also, there
is a vicious circle between Coeliac disease, pica and anemia. Unusually the patient was swallowing
not only her own hair but, it transpired subsequently, that of her Barbie dolls. Her mother reported later
that an entire collection of about 20 dolls have been found without hair. This may have been significant
in the pathogenesis of the subsequent gastric and small bowel perforations due to the mechanical and
chemical composition of the Barbie doll hair. The authors have contacted the manufacturer of the
Barbie doll with enquiries on the composition of the doll hair. The material used to make the artificial
hair is resin, for which gasses containing carbon monoxide and hydrogen chloride gas (HCl) are
generated due to incomplete combustion when melting point is reached. Hydrogen chloride upon
contact with water forms hydrochloric acid, both of the substances being corrosive, leading to
necrosis, ulceration and perforation. We can therefore hypothesis that APC applied to trichobezoar
melted doll hair releasing hydrogen chloride gas which led to perforation.
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Objectives and Study: The advent of mucosal healing (MH) as a therapeutic target in pediatric
inflammatory bowel diseases (IBD) has emphasized the role of the endoscopy in the management of
the disease. However, a great variability exists in evaluating inflammatory lesions among different
operators, especially in the pediatric world. This multicenter prospective study aims to evaluate the
interobserver agreement among Italian pediatric endoscopists in using validated endoscopic scores of
IBD in children.
Methods: 15 videos of follow-up ileocolonoscopies in children with IBD (8 Ulcerative Colitis -UC-, 7
Crohn's disease -CD-) were selected from 3 different referral sites in Italy. Eleven pediatric
endoscopists from different sites were asked to evaluate all videos as independent and blinded
readers. The Scoring systems used were Ulcerative Colitis Endoscopic Index of Severity (UCEIS) for
UC and simple endoscopic score for Crohn's Disease (SES-CD) for CD. Kappa statistics and
intraclass correlation coefficients were used to measure agreement.
Results: The median age of the participants was 40 (IQR: 6) with a median experience of 12 (14)
years in centers with a median number of 140 (230) of pediatric IBDs.
Intercluster correlation agreement was 0.298 (0.13-0.55) for UC and 0.266 (0.11-0.52) for CD.
When a disease activity categorization was adopted (remission, moderate, mild, severe) Fleiss' kappa
coefficient was 0.408 (0.29-0.53) for UC and 0.552 (0.43-0.73) for CD (Figure 1).
Conclusion: The preliminary results of this multicenter study demonstrates that there is a low level of
agreement among pediatric endoscopists in evaluating children with IBDs. An improvement of the
agreement was obtained after the use of a disease activity categorization, with better results for CD,
as previously described even in adults. According to these results, the use of scoring systems should
be implemented in the pediatric IBD world to obtain at least the same level of agreement showed
among adults endoscopists. Future specific training programs should be considered to pursue this
goal.
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Introduction: Intragastric balloons have been in use as an aide to weight loss. Since their
introduction, they has evolved from air filled to saline filled intragastric balloons. The Adjustable
balloon system (Spatz3) is a new adjustable saline filled balloon, approved for 1 year implantation and
allows multiple changes in the balloon volume during the course of implantation. Other intragastric
balloons are currently approved for 6 months and their balloon volumes cannot be adjusted after
implantation.
Case Presentation: We present the case of a 17-year-old obese patient admitted in our hospital for
low digestive tolerance and epigastric abdominal pain without signs of peritoneal irritation, with a 4-5
days onset, that increased in intensity and did not respond to antalgic medication. From the patient´s
history we mention that he had a Adjustable Intragastric Balloon assembly (Spatz 3) procedure three
months ago, weighing 121 kg, 36 cm/m2 BMI. The evolution was favorable with a 16 kg weight loss
until the time of presentation in our hospital.
Biological tests reveals neutrophilia with leukocytosis, C reactive protein with progressive values up to
244mg/l (normal value = 0-5mg/l), and imaging investigations (abdominal ultrasound and abdominal
CT scan) reveals moderate bilateral subdiaphragmatic pneumoperitoneum.
Upper digestive endoscopy was performed with intragastric balloon suppression, revealing on the
anterior face of the stomach, in the upper part, an 1cm diameter ulcer covered with fibrin (Forest III),
probably resulting from a decubitus lesion produced by the balloon, without any other detectable
lesions at the gastric level.
After balloon extraction and antibiotic therapy, the general condition progressively improves,
pneumoperitoneum was resolved, inflammatory tests have decreased, the patient regains digestive
tolerance.
Discussion: The FDA has investigated gastric balloon health issues and released a statement about
balloon products. They found that in rare cases, life-threatening complications may occur, including
balloon deflation, gastrointestinal obstruction, ulceration, and gastric and esophageal perforation.
Other rare conditions that can be addressed if caught early include acute pancreatitis and
spontaneous hyperinflation. Gastric ulceration has a low incidence, about 2,5%, according to literature
data.
The general recommendation for most intra-gastric balloons, is that it should be removed in 6 months,
to reduce complications.
In this case the gastric complication occurred quite early after assembly.
Conclusion: We do not have enough experience in the paediatric population in this field. Further
studies are needed to determine the safety of these balloons.
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Backgrounds and Study Aims: Conscious sedation is more and more used at the university center
of Besançon, to perform noninterventional gastrointestinal endoscopy in pediatrics. The aims of this
study were to establish a national survey of sedation usage during gastrointestinal endoscopy and to
evaluate the efficiency and tolerance of sedation usage in our center.
Methods: A questionnaire regarding the sedation usage during gastrointestinal endoscopy was sent
to all the members of the Francophone Pediatric Hepatology, Gastroenterology, and Nutrition Group.
The regional study was prospective and monocentric. It included all patients less than 18 years old for
whom gastrointestinal endoscopy was performed between January 1st and June 30th, 2018. Pain
before, during and after the procedure, the type of sedation, the conditions of the endoscopy were
collected by a standardized questionnaires. All children were recalled after three weeks to assess their
satisfaction and the acceptability of a new endoscopy under the same sedation.
Results: For the national survey, the response rate was 95.3% including all university centers. Out of
43 hospitals surveyed via the GFHGNP, 34% of hospitals performed conscious sedation for
gastrointestinal endoscopies in children. Benzodiazepines associated with inhaled nitrous oxide were
used for 90.9%, with good tolerance.
For the regional study, in total, over 6 months, 119 endoscopies were performed including 37 under
conscious sedation. The median age was 12.1 years (10; 15). There were 35 upper gastrointestinal
endoscopies and two flexible sigmoidoscopies. Before the endoscopy, the children´s anxiety average
was 4.4 ± 2. The average CHEOPS score was 6.9 ± 2.6. Inhaled nitrous oxide associated to
midazolam intra-jugal was used in 34 cases (91.8%). The duration of the endoscopy was on average
7.8 minutes ± 4.0. Gastrointestinal endoscopy was complete in 82.8% with biopsies in 88.5% of cases.
Exam conditions were good for 27/35 (77.1%), medium for 7/35 (20.0%) and unpleasant for 1/35
(2.8%). The duration of hospitalization was between one and three hours for 33 patients (89.1%). The
acceptability rate of a new gastrointestinal endoscopy under the same sedation conditions was 97%.
Conclusions: More than a third of French hospitals practice conscious sedation during digestive
endoscopies in children. The combination of midazolam with inhaled nitrous oxide is mainly used. Our
study clearly shows that conscious sedation is effective and well tolerated for brief diagnostic
procedures and avoids the use of general anesthesia.
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Introduction: Paediatric Global Rating Scale (p-GRS) is an endoscopy quality improvement tool,
developed jointly by British Society of Paediatric Gastroenterology, Hepatology and Nutrition
(BSPGHAN) and the Joint Advisory Group (JAG). An integral part of this is carrying out an annual
endoscopy audit demonstrating adherence to quality and safety indicators and also includes
measuring patient experience.
Aims and Objectives: Re audit of the endoscopy service to ensure adherence to quality and safety
indicators as recommended by p-GRS and measure patient experience. This audit was first carried out
in 2016/2017.
Methods: Data was collected retrospectively for all endoscopies performed during a 2-week period
using electronic records in April 2018. A patient/parent questionnaire was distributed within the same
period of time by team members. All data was inputted and analysed with Microsoft Excel and results
compared to the previous audit.
Results: During the study period 54 patients underwent endoscopies. 96% of these were elective
procedures with only 1 emergency case; an Upper Gastrointestinal Bleed and 1 scheduled urgent
case for banding of oesophageal varices. The patient with Upper GI Bleed was assessed and received
an endoscopy within 24 hours of admission.
We achieved 100% compliance for documenting two-stage consent (Signed initial consent form and
checking of consent marked in preoperative notes). Indication for endoscopy was clearly documented
in 100% of case notes, 98% had a documented indication which complied with ESPGHAN guideline,
illustrating procedure appropriateness.
14 of the 15 patients (93%) who underwent colonoscopy had adequate bowel preparation and of these
terminal ileal intubation was achieved in all patients (100%). One patient had inadequate bowel
preparation which affected procedure completion.
10 patients were deemed to be an anaesthetic high risk on the endoscopy booking form but only 70%
(n=6) of patients had documented evidence of referral to an anaesthetist prior to procedure. Following
anaesthetic review, 3 patients had pre-booked HDU beds before the procedure.
There were no post-operative complications such as bleeding, perforation or unexpected ventilatory
requirement. One of the 3 patients admitted to HDU required ventilatory support but this was a child
with a complex background and home non-invasive ventilation.
There were no unplanned admissions within 8 days and there were no deaths within 30 days of
procedure.
11 patient feedback questionnaires were returned within the 2-week period. Overall experience was
rated 'excellent' by 91%(n=10) and one respondent rated the experience as 'good'. There were no
suggestions made for improvement from the feedback.
Conclusions: The endoscopy unit consistently complied with several standards. Areas to be
developed further include a robust pre-anaesthetic pathway and ensuring all team members document
procedure indications clearly. Overall patient experience improved from the previous audit (100% vs
78%).
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Objectives and Study: Non-H.Pylori gastritis is an increasingly common finding in children
undergoing esophagogastroduodenoscopy (EGD), but the true prevalence and clinical significance of
this entity are poorly known. We examined these issues and the long-term prognosis of inexplicable
gastritis in a large cohort of children undergoing EGD with systematic biopsy sampling.
Methods: Comprehensive clinical and histological data of 1185 consecutive children who underwent
diagnostic EGD were collected and the prevalence of non-H.Pylori gastritis was counted. Next, clinical
presentation and diagnostic outcomes were compared between children with and without the nonH.Pylori gastritis. Follow-up data was available up to 10 years. The patients with H.Pylori gastritis were
also counted but left outside from the analysis.
Results: Gastric biopsies were taken from 1177 (99.3%) children, of whom 25 (2.1%) presented with
H. Pylori gastritis and 320 (27.2%) with non-H.Pylori gastritis. The most common symptoms among
the latter were stomach pain (n=195) and diarrhea (n=99). These symptoms were equally common in
patients with and without non-H.Pylori gastritis, whereas those with gastritis had more often bloody
stools (14.1% vs 6.8%; respectively, P< 0.001), weight loss (14.7% vs 9.3%; P=0.008) and anemia
(31.2% vs 15.0%; P< 0.001) and less often reflux symptoms (14.2% vs 22.7%; P=0.002). EGD was
diagnostic more commonly in children with gastritis compared to those without gastritis (70.0% vs
42.5%, P< 0.001) the most common diagnoses being celiac disease (n=113) and inflammatory bowel
disease (n=78). Of the children without initial diagnosis, 9.4% of those with and 6.7% of those without
gastritis patients received a diagnosis during the follow-up (P=0.391). Predictors for the later diagnosis
among children with gastritis were particularly positive celiac disease serology and hematemesis at
the time of first EGD.
Conclusions: Non-H.pylori gastritis is common in children undergoing EGD and increases the
likelihood of gastrointestinal disease. However, in many cases gastritis is only incidental finding
without apparent clinical significance.
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Objectives and Study: Magnetic Resonance Enterography (MRE) has become an important tool for
the diagnosis and monitoring of paediatric Inflammatory Bowel Disease (IBD). Adequate bowel
preparation is essential to acquire satisfactory images during MRE, especially with regard to the small
bowel. As such, patients must ingest 1500ml of a biphasic contrast agent, commonly Polyethylene
Glycol 3350 (PEG), in the hour prior to the study. PEG is poorly tolerated in our paediatric population
and few patients are able to take the full volume required. This has led to studies being abandoned at
short notice and local consideration of the future of MRE as an imaging modality in this cohort.
We aimed to evaluate the tolerance of a new contrast protocol utilising Lactulose, an alternative
biphasic agent. We also aimed to compare the image quality of MRE studies before and after the
change in protocol.
Methods: We undertook a retrospective observational study of paediatric patients (≤18yrs)
undergoing MRE between March and November 2018. Patients had been given either 1500ml of PEG
or 50ml of Lactulose followed by 1500ml of water/squash in the hour prior to MRE. Images were
analysed by a consultant paediatric radiologist who was blinded to the preparation used. Images were
graded according to the degree of bowel distension in the proximal, mid and distal bowel. An overall
score was then allocated of either: 1) non-interpretable (unable to assess disease), 2) sub-optimal
(disease can be assessed but some detail may be missed) or 3) optimal (ideal image quality). Poor
tolerance was defined as failure to ingest full volume of contrast or the development of adverse
symptoms. This was assessed by reviewing clinical notes. Where no comment was made, good
tolerance was assumed as usual nursing practice would be to only record an inability to tolerate the
contrast.
Results: We analysed data from 32 patients. 13 had received PEG (mean age 12.7 years) and 19
Lactulose (mean age 12.4 years). 27 patients were investigated for IBD, 4 for malignancy and 1 for
Peutz-Jehgers syndrome. Overall, contrast was tolerated in 21 patients [5 (38%) PEG, 16 (84%)
Lactulose]. Poor tolerance was identified in 8 patients receiving PEG (62%), all of whom failed to drink
full volume, 2 had documented vomiting and 1 refused PEG entirely. Poor tolerance was identified in 3
patients receiving Lactulose (16%) of which 2 did not drink full volume and 1 developed cramping
abdominal pain. In total, 2 MRE studies were reported as non-interpretable. In both cases, PEG had
been given. 10 studies were reported as sub-optimal [3 (23%) PEG, 7 (37%) Lactulose] and 22 studies
were reported as optimal [8 (62%) PEG, 12 (63%) Lactulose]. In the subgroup of patients who
tolerated contrast, 15 had optimal images [3 (60%) PEG, 12 (75%) Lactulose].
Conclusions: Lactulose was better tolerated than Polyethylene glycol 3350 when used as a contrast
agent for children undergoing MRE. Use of Lactulose also resulted in a higher yield of interpretable
MR images. Patients are still required to ingest a significant volume of fluid, which can be challenging,
but failure to do so impacts on the quality of the images. Based on this evidence, we recommend the
use of Lactulose as a preferable alternative to Polyethylene glycol 3350 for Children undergoing MRE.
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Small bowel capsule endoscopy retention and clinical outcomes
Erminia Francesca Romeo1, Giulia Angelino1, Francesca Rea1, Tamara Caldaro1, Simona Faraci1,
Anna Chiara Iolanda Contini1, Renato Tambucci1, Luciano Guerra1, Giovanni Federici di Abriola1,
Paola De Angelis1, Luigi Dall'Oglio1, Filippo Torroni1
1Bambino
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Objectives and Study: Small bowel lesions were difficult to investigate before capsule endoscopy
(CE). Main indication is OGIB in adulthood, inflammatory bowel disease in pediatrics. Aim was to
evaluate small bowel capsule endoscopy findings, impaction rate and outcomes.
Methods: Results of CE performed between 2008 and 2018, capsule impaction rate and clinical
outcomes were collected atrics. Aim was to evaluate small bowel capsule endoscopy findings,
impaction rate and outcomes.
Results: CE was performed in 569 patients; clinical indications were: anemia/OGIB (107 pts, 18.8%),
known and unknown inflammatory bowel disease (357 pts, 62,2%); known and unknown polyposis
syndrome (105, 19%); all patients underwent upper and lower endoscopy, capsule endoscopy,
swallowed or placed, depending on the age of the patients; lower weight 8 kg. No patency capsule
was performed. Positive findings in 115/569 (20,2%) patients (58 in known and unknown Crohn's
disease group), 32 in anemia/OGIB group (isolated ileal ulcers, ileal polyp, Crohn's disease, jejunal
adenocarcinoma, anastomotic ulcers, angiodysplastic lesions, Meckel diverticulum, Graft versus host
disease, GVHD), 25 in polyposis syndrome group.
Capsule retention occurred in 13/569 patients (2,28%): 5 patients with known Crohn's disease; 4 with
unknown CD; 2 with anastomotic ulcers; 1 with jejunal adenocarcinoma; 1 GVHD.
Only three patients with positive findings (3/115, 2,6%) underwent surgery: 1 Crohn's disease, 1
adenocarcinoma, 1 GVHD, but not for obstructive symptoms. Three patients underwent endoscopic
ileal-cecal valve dilation, 1 ileostomy endoscopic dilation, 3 balloon assisted enteroscopy retrieval; 4
had high dose of steroids, 1 had delayed capsule transit.
Conclusion: CE retention is not a limit for the procedure performance; if capsule impaction occurred a
surgical disease should be considered. Impaction rate of the this cohort of patients is according to
literature copy, swallowed or placed, depending on the age of the patients; lower weight 8 kg. No
patency capsule was performed. Positive findings in 115/569 (20,2%) patients (58 in known and
unknown Crohn's disease group), 32 in anemia/OGIB group (isolated ileal ulcers, ileal polyp, Crohn's
disease, jejunal adenocarcinoma, anastomotic ulcers, angiodysplastic lesions, Meckel diverticulum,
Graft versus host disease, GVHD), 25 in polyposis syndrome group.
Capsule retention occurred in 13/569 patients (2,28%): 5 patients with known Crohn's disease; 4 with
unknown CD; 2 with anastomotic ulcers; 1 with jejunal adenocarcinoma; 1 GVHD.
Only three patients with positive findings (3/115, 2,6%) underwent surgery: 1 Crohn's disease, 1
adenocarcinoma, 1 GVHD, but not for obstructive symptoms. Three patients underwent endoscopic
ileal-cecal valve dilation, 1 ileostomy endoscopic dilation, 3 balloon assisted enteroscopy retrieval; 4
had high dose of steroids, 1 had delayed capsule transit.
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2Sackler Faculty of Medicine, Tel Aviv University, Pediatrics, Tel-Aviv, Israel
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Objectives and Study: The necessity of routine preoperative upper endoscopy before bariatric
surgery is controversial. In adult study series, the most common findings were gastritis and GERD,
while malignancies were rare (0.5%). There is no data in the literature about upper endoscopic
findings in morbidly obese children in pediatrics. Our aim was to assess the yield of upper endoscopy
prior to bariatric surgery in this population and to evaluate their associated comorbidities including
abnormal liver enzymes and hyperlipidemia.
Methods: We retrospectively reviewed all charts of morbidly obese children who underwent upper
endoscopy as a part of routine evaluation for bariatric surgery at a tertiary pediatric referral center.
Macroscopic and microscopic findings were collected, as well as the presence of Helicobacter Pylori
(HP). BMI Z score, lipid profile, vitamin D and ALT at the time of surgery were also documented.
Results: Overall, 82 patients were included in the study (40 males). Median age was 16.5 years
(range, 12-18.5 years). Eighty four percent were of Jewish origin (n=69), 13% (n=11) and 2% (n=2)
were of Arab and Druse origin, respectively. Median BMI was 44.9 kg/m 2 (range 37.3-61). Median BMI
Z score was 2.78 (range 2.39-3.6). Abnormal findings on upper endoscopy were elicited in 45 patients
(55%), of which 15 had esophagitis and 30 gastritis (8 had both). HP was found in 35 patients (44%),
all of whom had macroscopic gastritis, two also had esophagitis and two esophagitis and duodenitis.
Biopsies were not taken from normal appearing mucosa. Of all 45 patients with positive endoscopy
findings, 4 (8%) required a repeated endoscopy after medical treatment due to more severe findings
(erosive esophagitis) and 28 (62%) received medical treatment as a result of endoscopic findings.
Looking at their GI metabolic profile, elevated cholesterol and LDL were found in 9% and 11% of
patients respectively, while low HDL was found in 49%. Fifty five percent were vitamin D deficient. ALT
was higher than the sex-matched normal value in 62% of patients.
Conclusion: Our cohort demonstrate a relatively high prevalence of upper endoscopy positive
findings in morbid obese, adolescents, which required intervention. Although data on possible
outcome without intervention is unavailable, these findings suggest that upper endoscopy prior to
bariatric surgery is necessary.
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Endoscopic findings of children with severe anemia
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1Karadeniz

Technical University Faculty of Medicine, Dept. of Pediatric Gastroenterology, Trabzon,
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Objectives and Study: Severe anemia (hemoglobin count < 7 gr/dl) is a serious laboratory finding for
the pyhsician that needed to detailed laboratory examination. Endoscopic evalutaion is a part of the
examination especially when resistant to iron treatment in iron deficiency anemia and associated with
gastrointestinal symptoms. In this study, we aimed to analyze the endoscopic findings of the children
with severe anemia.
Methods: The study included the children who underwent endoscopic examinations for the etiological
evaluation of obscure severe anemia (hemoglobin count < 7gr/dl) during 10 years period. Patients
admitted with overt gastrointestinal bleeding (melana, hematochezia and hematemesis) were not
included into the study. Demograhics, clinical and laboratory findings and endoscopic and
histopathological examinations were recorded. Anemia was considered to related with the
gastrointestinal pathology if the hemoglobin levels increase after the treatment of gastrointestinal
pathology.
Results: During 10 years period, 4570 endoscopies were performed and 65 patients (1.4%) had
severe anemia that fulfilled study criteria (74.4% female, 12.1 ± 4.4 years). Mean ± SD (range)
hemoglobin levels were 6.2 ± 1.1 gr/dl (3.5 -7 gr/dl). 31 patients had iron deficiency anemia, 3 patients
had megaloblastic anemia and 21 patients had mixt anemia. 74 endoscopic procedures were
performed to 65 patients (53 endoscopy, 3 colonoscopy, 9 both of them). Endoscopic examination was
diagnostic in 32 patients (49.2%). (Figure 1). Most of the patients had H. pylori gastritis without any
ulcers (16.9%). All of them received eradication triple treatment without iron supplementation and
hemoglobin levels was increased with two months (6.4 ± 1.1 gr/dl vs. 9.3 ± 0.9 gr/dl, p< 0.05). Other
diagnosis were gastric ulcers (n=6), erosive gastritis (n=4), celiac disease (n=4), IBD (n=2), and one
for each; posttransplant lymphoproliferative disease, gastric lymphoma, esophageal varices, giardiasis
and FMF-amyloidosis. Endoscopic examination was diagnostic in older patients (13.3 ± 3.2 vs. 10.9 ±
5 years, p< 0.05) and in patients with chronic abdominal pain (43.7% vs 21.2%, p< 0.05). Other factors
such as gender, hemoglobin levels, ferritin levels, vitamin B12 levels did not differ among the groups
(p< 0.05).
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Conclusion: Endoscopic evaluation must be a part of evaluation in children with severe anemia
especially in older ages and with abdominal symptoms. H. pylori is the leading cause of anemia in
these patients, but rare etiologies such as lymphoma and esophageal varices without evident bleeding
must also keep in mind.
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Introduction: Intestinal lymphoma is a form of presentation of the lymphoproliferative syndrome,
uncommon, but well-known complication of solid organ transplantation.
Treatment with chemotherapy can present multiple complications, being intestinal stenosis due to
scarring fibrosis of the lesion, a rare complication.
Endoscopic balloon dilation of intestinal subocclusion due to fibrosis is an alternative procedure to
conventional surgical treatment.
Case report: A 12-year-old man, with a history of heart transplant at 10 months of age due to dilated
cardiomyopathy and with immunosuppressive treatment since then, is diagnosed with intestinal
lymphoma. After its diagnosis, treatment with chemotherapy is started, presenting after the first cycle,
a series of 1-2 vomits a day, predominantly at night. Abdominal CT is requested where duodenal
stenosis is observed in the horizontal portion with thickening of the wall, proximal dilation and retention
of content.
A biopsy of the thickened region is taken with the presence of fibrosis and chronic inflammation, with
the absence of a neoplastic infiltrate. At the end of the chemotherapy treatment, the patient is
hospitalized due to persistent vomiting, with poor tolerance to solids. He shows unquantified weight
loss. Normal physical exploration. Interconsultation is requested to Children´s Digestive Service, which
recommends carrying out digestive transit where the persistence of the duodenal stenosis with
difficulty for the passage of contrast is confirmed. Endoscopy was performed, in order to increase the
caliber of the proximal duodenum and stenotic region in the third duodenal portion with impossibility of
passing the endoscope. In the same act, endoscopic dilation with balloon apparently resolves the
stenosis. During the follow-up, he refers to some sporadic vomiting without another manifestation,
repeating the balloon endoscopic dilation with clinical resolution.
Conclusions: The appearance of stenosis in the digestive tract in patients with gastrointestinal
lymphoma may be due to different causes. In our case, it is produced by scarring after chemotherapy,
a complication hardly described in the literature. To differentiate the tumor infiltration of such area
against scar fibrosis, it is essential to take a biopsy.
Endoscopic balloon dilation was the treatment used for the temporary resolution of intestinal
subocclusion. However, surgical treatment with resection of the stenotic area with end-to-end
anastomosis has been the ordinary procedure regularly used in these situations. The absence of
complications of the endoscopic procedure raises the possibility of performing it in cases where the
injury is achievable through enteroscopy.
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Clinical outcome of children with gastrointestinal and liver acute graft versus host disease
after bone marrow transplantation in a single center in Argentina
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Objectives and Study: Acute graft versus host disease (aGVHD) remains a clinical challenge and a
major source of morbidity and mortality following allogeneic hematopoietic cell transplantation (HCT).
It primarily affects the skin, gastrointestinal tract (GI) and less frequent the liver. The objective of the
study was to describe clinical outcome, relationship of conditioning/ prophylaxis and treatment
response in the follow up of children with GI and liver aGVHD.
Methods: Retrospective, descriptive analysis of paediatric patients with GI-aGVHD, defined according
to symptoms (vomiting, secretory or bloody diarrhea and abdominal pain) and performed upper and/or
lower endoscopy. Patients with liver aGVHD with abnormal liver function test 3 times above normal
who underwent transjugular liver biopsy. Liver and GI- aGVH was confirmed histologically. Intestinal
infections were ruled out.
Results: Between 2006 and 2018, 81 pediatric patients underwent HTC. Acute GVHD was diagnosed
in 43,2 % (35/81) at a median of 85.7 days post-transplantation. The median patient age at aGVH
presentation was 12.5 years (1.1-18y), 63% male. Tissue involvement confirmed by biopsies was: skin
in 85.7% (30/33), GI in 51.4% (18/23) and liver 42.8% (9/12). Clinical criteria correctly identified 78%
of suspected cases of GI GVHD. In 55.5 % the mucosa had a normal appearance in endoscopy.
Twenty patients had abnormal liver function test, but liver biopsy was performed only in 12/20 patients
and aGVHD was confirmed in 9/12. Eight patients had concomitant skin GVHD and therefore did not
undergo biopsy. In relation to conditioning, most of patients with aGVHD received
busulfan/cyclophosphamide and tacrolimus as prophylaxis. High dose steroids was the initial standard
of treatment. However, 11/18 patients with Gi-GVHD were considered steroid-refractory and infliximab
was added. Median overall survival after initiation of treatment with infliximab was 83 days (range 25209). Seven patients (7/11) in treatment with steroid and infliximab died. Causes of death were
infection in 5 patients (71%), cardiac death in 1 patient (14.2%) and relapse in 1 patient (14.2%).
Conclusions: Clinical signs and symptoms compatible with GVHD would have overdiagnosed 22% of
the patients studied. Therefore, even if invasive, tissue biopsies are needed for correct diagnosis of
GVHD; even in those with normal appearance to start treatment and enhance recovery.
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Successful treatment of severe recurrent anastomotic strictures with intralesional steroid
injections in children with oesophageal atresia: a case series
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Objectives and Study: Anastomotic stricture (AS) formation after oesophageal atresia (OA) repair
can occur as postoperative complication in up to 60%. Initial treatment consists of balloon or bougie
dilatation. A possible adjuvant treatment for recurrent strictures (requiring ≥3 dilatations) reported in
the recent ESPGHAN guideline1 is intralesional steroid injection (ISI). In this series we present our
initial experience with ISI in OA patients.
Methods: We reviewed the records of all patients born with OA between 2014-2017, who have been
treated with ISI for an AS. In all patients 40 mg triamcinolone acetide (Kenacort-A 40) was injected
under endoscopical vision in four quadrants of the stricture prior to dilatation. Data was collected on
the primary surgery, postoperative complications (including symptoms of adrenal suppression),
previous stricture treatment, and outcome (including growth). For growth, we collected data on height
and weight from 365 days before the injection until 365 days after the injection and calculated SD
scores (corrected for prematurity). Findings were analysed by descriptive statistics and mixed model
analysis. The study was approved by the institutional ethics board.
Results: This series included six patients (14% male, median gestational age 39.2 weeks (range 31.941.1), median birth weight 2865 grams (range 1275-3750)). Median age at time of the steroid injection
was 12.4 months (range 2.1-34.7). Steroids were injected after median 6 dilatations (range 2-20). In
five patients (80%) treatment with ISI was successful and the stenosis did not recur. No postoperative
complications were reported, especially none related to adrenal suppression symptoms. No influence
on growth was noted after injection. Comparing the year before with the year after ISI within the
patients in this case series, there was a significant positive change in trend for weight (r=0.70,
p=0.003) but a significant negative change in trend for height (r=-0.87, p=0.003).
Conclusions: Intralesional steroid injection before stricture dilatation seems to be an effective and
safe treatment in recurrent AS in children with OA. However, it remains important to watch out for
effects on weight and growth. Future research should investigate the effectiveness and safety of
intralesional steroid injections in children after OA repair in a randomized controlled trial.
References: 1 Krishnan U, Mousa H, Dall´Oglio L, Homaira N, Rosen R, Faure C, et al. ESPGHANNASPGHAN Guidelines for the Evaluation and Treatment of Gastrointestinal and Nutritional
Complications in Children With Esophageal Atresia-Tracheoesophageal Fistula. J Pediatr
Gastroenterol Nutr. 2016;63(5):550-70
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Objectives and Study: The most frequent complication after oesophageal atresia (OA) repair remains
anastomotic stricture (AS) formation. The ESPGHAN guideline1 states that anastomotic dilatation is
the first line therapy for AS, although consensus on balloon or semi-rigid dilatation does not exist. This
study aimed to give an overview of the experience with the different dilatation methods worldwide,
which could be used for the feasibility of a prospective study or randomized trial to compare both
techniques.
Methods: In November 2018 an online questionnaire was sent to all ESPGHAN, INoEA and EUPSA
members. Members were free to forward the survey to other colleagues, through which sites from all
over the world have been involved. All participants were paediatric surgeons, paediatric
gastroenterologists or intervention radiologists with experience in the treatment of AS in OA patients.
The study was approved by the institutional ethics board. The survey will be available for new
participants until the first quarter of 2019.
Results: In December 2018 the survey was filled out by 83 participants (44.6% working at the
Department of Paediatric Surgery, 31.3% at the Department of Paediatric Gastroenterology and 6.0%
at the Department of Endoscopy), of which 25.3% were non-European participants. Endoscopies were
most often performed by paediatric gastroenterologists (84.3%) or paediatric surgeons (39.8%).
Almost all centres (91.6%) had residents or fellows in training, of which 82.9% performed endoscopies
themselves.
Oesophageal dilatation was mostly performed by balloon dilatation (67.5%, 18.1% bougienage, 14.5%
both techniques). In case of balloon dilatation, in 64.7% a guidewire was routinely used and in 26.5%
the dilatation was radiologically guided. The Controlled Radial Expension (CRE) balloon dilatator was
used most often (n=46, Fig. 1A). The balloon was insufflated with water or natrium chloride (n=34),
contrast fluid (n=31) or air (n=10). The time of insufflation was standardized in a protocol in 41 centres
(60.3%), with a median duration of 60 seconds (range 5-300). In case of bougienage, the SavaryGillard dilatator was used most often (n=20). There were no well-designed protocols available for the
chosen diameter of the dilatator.
The majority (72.3%) only performed dilatation in symptomatic patients, whereas 27.7% managed AS
with routine dilatations to prevent symptoms. In case of recurrent AS, preferred adjunctive treatments
were intralesional steroids in 39.5% and topical mitomycin C in 33.3% (Fig. 1B). Except for two
centres, complications after dilatation were rare with < 3 complications per year.
Conclusions: There is a large variety in the management of AS. Most centres approach AS with
selective dilatations only in symptomatic patients. Overall, balloon dilatation is the most frequently
performed dilatation method, although execution of this method varies strongly. This diversity in
different dilatation methods requires future research. A large prospective study is needed to
investigate which method is the most effective treatment.
Figure 1: A) Use of different types of balloon and semi-rigid dilatators. B) Preferred first-line adjunctive
treatment (total n=83).
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References: 1 Krishnan U et al., J Pediatr Gastroenterol Nutr, 2016
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Usefull of capsule endoscopy in surgical decision
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Objectives and Study: Capsule endoscopy (CE) represent a very important tool for small bowel
disease and clinical management. The main indications include small-bowel Crohn´s disease
(diagnosis and extent evaluation), occult or obscure intestinal bleeding/anemia and polyps syndrome.
CE and surgical evaluation, often, may be complementary in small bowel lesions treatment.The aim of
our study was to assess pediatric patients with different small bowel disease including chronic anemia
(obscure gastrointestinal bleeding), suspected Crohn's disease and polyp syndrome to decide which
was the best approach (medical, endoscopic or surgical strategy)
Methods: Between 2008 and 2018, 547 patients (pts) underwent endoscopic investigation for
suspected small bowel disease. The main symptom was anemia and occult test positive. All pts
received capsule endoscopy (Given® Imaging SB3) swallowed or placed, depending on the age.
Lower weight was 8 kg
Results: CE was performed in 547 pts; 71 CE (13%) for OGIB (48/23, M/F), mean age 10.87 yrs
(range 1-25). All pts underwent upper and lower endoscopy: two pts had angiodysplastic lesions in
stomach and colon and they underwent endoscopic argon-plasma coagulation treatment; one patient
had colic Crohn disease. Sixty eight upper and lower endoscopy were negative for lesions.
Positive CE findings were detected in 34/71 (46%) pts; 16/34 (48%) pts underwent surgical
intervention.
Eighteen/71 (25.3%) pts had ileal ulcers, 5 of these on previous surgical anastomotic site; 6 pts had
ileal Crohn's disease. They had medical treatment.
Sexteen/71 (19.7%) pts had small bowel angiodysplastic lesions: two pts with jejunal lesions were
treated by single balloon enteroscopy with argon-plasma coagulation.
12/34 pts with ileal lesions underwent surgery (10 angiodysplasia, 1 anastomotic ulcer, 1 isolated ileal
ulcer); other 4/34 (5%) pts needed surgical intervention for capsule endoscopy findings in jejunumileum tract: one jejunal adenocarcinoma, two Meckel diverticulum (negative Tc99scan), one single ileal
polyp.
No complications and relapses occurred in all operated patients.
In 7 patients CE impaction occurred; in 4 patients CE was endoscopically removed, in three
corticosteroids were administered.
Conclusion: CE was positive in 46% of patient investigated for OGIB. In our experience CE was
useful for surgical decision; 50% of patients with CE positive for ileal lesions underwent resolute or
therapeutic surgery intervention.
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Endoscopic management of gastrointestinal bleeding (GIB) with hemostatic powder.
Experience in a tertiary paediatric referral hospital
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Objectives and Study: To describe endoscopic management of gastrointestinal bleeding (GIB) with
hemostatic powder spray in children, in the endoscopic department of the Instituto Nacional de
Pediatria Mexico.
Study: Descriptive, retrospective, cross-sectional study.
Methods: We reviewed the charts from children from 1 to 18 years old with variceal and non variceal
GIB who were admitted to our endoscopy department during the period of 2 years, (January 2017 to
30 November 2018). We performed upper and lower endoscopy in all of them, and applied the
hemostatic powder spray (Hemospray ®) with a catheter through the endoscope. The data was
analysed using Statistical Package for the Social Sciences (SPSS) version 21.
Results: 10 patients (3 female, 7 male), main age 6.4 years old, with GIB underwent endoscopy with
different diagnosis. In 90% (n=9) of the patients the endoscopic management was successful with only
one application of Hemospray ®, in 10% (n=1) it wasn't successful, these patient was critically ill
(neutropenic colitis, E. Coli infection in treatment, inmunospression for EICH) and needed plasma
transfusion and 3 surgical interventions, unfortunately he died. The complete results are shown in
Table 1.
Conclusions: In our experience endoscopic management with hemostatic powder spray
(Hemospray®) is a succesful and safe procedure for treatment GIB (non variceal and variceal) in
children
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M
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bulboduodenitis,
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graft versus host
disease (IGVHD)

M

UE
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Multisystemic
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Y
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M
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F
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Associated factors with gastrointestinal bleeding secondary to graft-versus-host disease in
children of the instituto nacional de pediatria from January 2010 to January 2017
Luz Esthella Tovar Correa1, Jose Francisco Cadena Leon1, Jaime Alfonso Ramirez Mayans2
1Instituto
2Instituto

Nacional de Pediatría, Endoscopy, Mexico City, Mexico
Nacional de Pediatría, Gastroenterology, Mexico City, Mexico

Objectives and Study: To identify the risk factors associated with gastrointestinal bleeding (GIB) in
children with intestinal graft versus host disease from January 2010 to January 2017. Cross-sectional,
observational, retrospective study with review of clinical files of children under 18 years old undergoing
bone marrow transplantation who developed GIB secondary to graft versus host disease
Methods: Search on clinical files with graft versus host disease children whom had GIB after bone
marrow transplantation at least 2 weeks of this transplantation, all were under 18 years old and all of
them had upper endoscopy or colonoscopy. The results were processed in the SPSS version 21
database. The demographic data will be analyzed with descriptive statistics, using means and
standard deviation for the quantitative variables and proportions for the qualitative variables.
Results: We reviewed 285 clinical files corresponding to transplant patients during the period from
January 2010 to January 2017, we selected children whom presented GIB (upper and / or lower
gastrointestinal), we have choosing 18 patients who presented episodes of lower GIB, 14 male (77%)
and 4 female (22%), the bleeding was macroscopic in 7 patients (38.8%) and the remaining 11
(66.6%) bleeding was detected in fecal matter and anemia result, the mean age of GIB with GVHD
was 4 months. Most frequent symptoms diarrhea 83%, abdominal pain 50%, nausea and vomiting
44.4%, rectal bleeding 38.9% and abdominal distention 5.6%. The diagnoses that led to bone marrow
transplantation were non-neoplastic hematological diseases in 7 children 38% (2 wiskott aldrich
syndrome, 2 fanconi anemia, 2 medular aplasia and 1 with B thalassemia major), hematological
neoplastic diseases in 6 patients 33% (acute lymphoid leukemia in 5 children and acute myeloid
leukemia in 1 child), immunological diseases in 27% (hyper IgM syndrome 1 child, severe combined
immunodeficiency in 2 children, congenital neutropenia 2 children), other 5% diseases (granulomatous
disease in 1 child). The infections that were most associated with GIB were: The Ebstein Baar virus 7
children (38.8%), CMV in 4 children (22.2), BK and JC virus in 3 children (16.6%), of the bacterial
infections the most frequent was E. coli in 3 children (16.6 %) of the parasitic infections the most
frequent was by cryptosporidium in 2 children (11%) giardia in 2 children (11%), viral infections by
adenovirus in 2 children (11%), salmonella 1 child (5%), campilobacter jejuni 1 child (5%), norovirus 1
child (5%), b. Hominis 1 child (5%), herpes simplex 1 child (5%) and parvovirus B19 1 child (5%).).
Conclusions: It is not possible to establish great associations in causal factors of GIB, for that reason
this study offers an orientation to carry out new studies of preference of cases and controls in order to
establish a causal association with children exposed and not exposed, we find infections as the main
etiology of gastrointestinal bleeding in GVHD
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Pediatric gastrointestinal endoscopy: diagnostic yield and appropriateness of referral based
on clinical presentation
Tahel Fachler1, Raffi Lev Tzion1, Eyal Shteyer1, Yelena Rachman1, Ari Bergwerk1, Dan Turner1, Oren
Ledder1
1Shaare
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Objectives and Study: Gastrointestinal endoscopy has become an integral component of diagnosis
and therapeutics in pediatric gastroenterology. Although there are widely agreed upon absolute
indications for endoscopy, there lacks evidence-based consensus for the utility of endoscopy in an
array of frequently occurring symptoms. We aimed to assess the diagnostic yield of endoscopy in a
range of indications in an effort to aid clinical decision making.
Methods: Retrospective analysis of patients ≤18 years who underwent endoscopy during calendar
year 2015 at a single tertiary referral center. Patients with a defined absolute indication, planned
follow-up procedure or therapeutic endoscopy were excluded. Demographics, clinician assigned
indication for endoscopy, macroscopic findings and histologic findings were recorded. Eight major
indications were identified and the diagnostic yield of endoscopy was calculated for different
combinations of these indications.
Results: 794 endoscopies were performed of which 349 were included in the analysis, mean age 9.5
±5.1 years (range 1 - 18), 51% female. No complications of endoscopy were recorded.
Abdominal pain was the most frequent major indication 90/349 (26%), of whom 34/90 (37%) had a
significant diagnostic finding which affected patient management, such as Helicobacter pyloi gastritis,
reflux esophagitis or inflammatory bowel disease (IBD). When assessed with other co-existing
indications, abdominal pain and iron deficiency anemia had significant findings in 5/7 (71%) as
opposed to abdominal pain with constipation 1/8 (13%), abdominal pain and nausea 3/18 (17%) and
abdominal pain and diarrhea 1/20 (5%) .
Overall the major referral indication of diarrhea had diagnostic findings in 6/15 (40%) (mainly celiac
and IBD); FTT in 11/33 (33%) (including celiac and reflux esophagitis); short stature in 9/31 (29%)
(including celiac and IBD); iron deficiency in 25/51 (49%) (mainly H. pylori, IBD and celiac); borderline
celiac serology in 26/35 (74%); IgA deficiency 1/11 (9%); and weight loss 15/52 (29%). Other less
common indications were considered as well.
Conclusions: Pediatric GI endoscopy is a safe procedure with diverse clinical indications. The
diagnostic yield of endoscopy should be considered based on the clinical scenario to assist judicious
referral practices. In most of the groups we have reviewed, the diagnostic yield was higher than 40%.
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Succesful endoscopic balloon dilatation of gastric output obstruction after corrosive gastric
injury
Nuray Uslu Kızılkan1, Mehmet Ali Özen2, Gökhan Gündoğdu2, Figen Gürakan1
1Koç
2Koç
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Objectives and Study: Accidental ingestion of corrosive substance in children can still be a common
problem in developing countries with some short and long term complications. Acid corosives mostly
affect gastric mucosa and cause coagulative necrosis. Gastric outlet obstruction is the most common
form of gastric injury after corrosive ingestion in pediatrics. Although surgical intervention seems to be
the mainstay management for corosive induced pyloric strictures, successful endoscopic therapies as
balloon dilatation have been reported in few pediatric case reports.
Methods: A 2-year-old girl who accidentally ingested an acidic solution (incluiding nitric acid-HNO3)
presented to hospital with hematemesis. Physical examination revealed an active, acyanotic girl
without sialorrhea. First esophagogastroduodenoscopy revealed normal esophagus, hyperemic,
edematous gastric body with white fibrin residues and ulcerated areas. Also there was necrosis at the
entire juxtapyloric area and some parts of antrum (Grade 3a classification according to Zagar
classification). Proton pump inhibitör and antibiotic therapy had been started. On the 7th day oral
feeding with liquids had been tolerated by her. She was discharged on the 10th day of accident with
oral feeding. The patient presented with abdominal distension and vomiting on the 20 th day of
corossive ingestion and had been a diagnosed as gastric outlet obstruction based on barium
examination. The endoscopic evaluation revealed a normal esophagus, food residue in the stomach, a
gastric body with multiple areas of scarring, and the entire juxtapyloric region was involved by a
circumferential, friable, ulcerated lesion that resulted in the obstruction of the gastric outlet and
prevented advancement of the endoscope to duodenum. Endoscopic balloon dilatation was
performed. Also intralesional steroid injection with triamcinalone acetat has been applied. Dilatation
was repeated at 2-3 week intervals. Progressively increasing diameters of ballons was used reaching
16 mm. Five times of dilatations were needed.
Results: No adverse event has been reported during and after endoscopic balloon dilatation. She has
been followed up over 18 months without any further symptoms and complications.
Conclusions: Although there is no definite guideline for management of gastric outlet obstruction after
corrosive inestion endoscopic balloon dilatation may be an acceptable alternative to surgical treatment
for gastric outlet obstruction even in small children.
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Decision rules for the use of endoscopy in chronic abdominal pain and non-bloody diarrhoea:
prospective validation
Els Van de Vijver1, Anke Heida2, Stephanie Van Biervliet3, Thalia Hummel4, Zehre Yuksel5, Gieneke
Gonera-De Jong6, Renate Schulenberg7, Anneke Muller Kobold8, Henkjan Verkade2, Patrick van
Rheenen2, CACATU Consortium
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Objectives and Study: Up to 70% of children and teenagers referred to a paediatric gastroenterology
centre with suspected inflammatory bowel disease (IBD) do not have the disease. A non-invasive and
cheap diagnostic test with a reliable and simple reproducibility, like faecal calprotectin, is necessary to
select those children for endoscopy. Aim of this study is to validate previously derived clinical decision
rules that aid the efficient use of endoscopy in children with chronic abdominal pain and non-bloody
diarrhoea.
Methods: 204 patients aged 6-18 years with chronic abdominal pain and diarrhoea were seen in
secondary and tertiary care level hospitals in the Netherlands and Belgium. Attending paediatricians
assessed each patient for additional red flag symptoms and stool samples were tested for calprotectin
(cut point 250 mg/g) and presence of gastrointestinal infection.
The need for endoscopy was classified according to the decision rules. The decision rules were
assessed against the red flags method for its ability to correctly identify a macroscopic or histological
diagnosis of inflammatory bowel disease (IBD). The primary outcome measure was futile endoscopy,
defined as any endoscopy that did not result in a diagnosis of IBD.
Results: 22 of 204 (10.8%) children had IBD. The decision rules were found to have a sensitivity of
1.0 (95% confidence interval [CI], 0.85 to 1.0) for detecting IBD. The percentage of futile endoscopies
was 89% (143 of 161; 95% CI 83 to 93%) with the red flags method and 29% (9 of 31; 95% CI 16 to
47%) with the decision rules. The relative risk reduction was 67% (95% CI 43 to 81%). The absolute
difference of 60% means that when the decision rules are applied to 2 patients, 1 futile endoscopy is
avoided. The probability of IBD, if the corresponding decision rules were "negative," is estimated to be
0% (95% CI 0 to 4%).
As only patients with a positive decision rule moved on to upper and lower endoscopy (i.e., preferred
reference test), a diagnostic work-up bias was introduced. We reduced this bias by following the
patients with a negative decision rule for 6 months for possible latent IBD to become visible.
Conclusions: Validation has shown that the decision rules are 100% sensitive for inflammatory bowel
disease and allows paediatricians to safely reduce the number of endoscopies in children with chronic
abdominal pain and diarrhoea. A randomised controlled trial is necessary to measure the impact of
applying the rule in a clinical setting in terms of patient outcome, health professionals' behaviour, and
resource use.
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Domperidone does not alter transit time in paediatric video capsule endoscopy: a randomized
controlled trial
Jie Wu1, Ziqing Ye1, Ying Huang1
1Children′s

Hospital of Fudan University, Gastroenterology, Shanghai, China

Objectives and Study: The complete examination rate can be increased by reducing gastric transit
time (GTT) and or small bowel transit time (SBTT) for video capsule endoscopy (VCE). This study
aims to examine whether prokinetics domperidone reduces GTT and/or SBTT in paediatric patients
undergoing VCE.
Methods: A single-center randomized controlled trial was performed to evaluate the effect of
domperidone on GTT and SBTT among children undergoing VCE.
Results: Baseline characteristics including gender and age were similar between 100 patients
receiving domperidone and 100 patients in the control group. The median GTT was 71 min (47-149) in
the domperidone group and 83 min (41-130) in the control group. The median SBTT was 317 min
(231-436) and 323 min (225-426), respectively. There were no differences in GTT (P=0.998) and
SBTT (P=0.524) between the two groups.
Conclusions: Domperidone has no effect on GTT and SBTT in paediatric patients receiving VCE.
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Hijab pin ingestion: conservative management of a unique foreign body
Dotan Yogev1, Faadi Mahameed1, Alex Gileles-Hillel2, Peri Milman3, David Rekhtman1, Saar
Hashavia1, Yackov Berkun1, Michael Wilschanski3, Mordechai Slae3
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Objectives and Study: Foreign body ingestion is a common problem in Pediatrics. Sharp pointed
objects are considered to carry a high risk for complications and therefore current guidelines favor an
urgent interventional approach, recommending the removal of all sharp objects within the reach of the
endoscope. The Hijab pin - a 3.5 cm sharp pin, with a plastic bead on its dull side, is traditionally used
by Muslim girls to fasten their head scarf (hijab) and is often accidentally ingested. This entity is
becoming increasingly prevalent in different parts of the world yet little is known regarding the medical
outcome and the correct management strategy for this specific subtype of sharp foreign bodies. The
aim of the current study is to delineate the clinical manifestations, medical management and outcome
of hijab pin ingestion cases treated in our hospital.
Methods: A retrospective review of patients under the age of 25 who presented to the emergency
departments of both of our hospital campuses due to foreign body ingestion between 2007-2018.
Demographic, clinical and imaging data were collected. Comparison was performed between cases of
impaled and non-impaled pins.
Results: 1,558 cases of foreign body ingestion were reviewed. 14.2% (221 patients) presented due to
hijab pin ingestion, with a total of 238 ingested pins. 88% were female. Patients age was 14.64 ± 4.19
(average, SD) years. Ingestion to presentation time was 23.98 ± 48.83 hours. The most common
location for a pin on presentation was in the stomach (43.9%). 44% of the patients complained of
abdominal pain, 33% were asymptomatic. 17.6% of the pins were proven to be impaled, the majority
were in the stomach. Location in the stomach and abdominal tenderness on examination were the
strongest independent risk factors for an impaled pin (OR=4.8, CI 95%:2.2-10.2, p< 0.001 and OR=2.6,
CI95%: 1.3-5.2, p=0.005 respectively). The mean time to intervention was 22.9 hours. 41 endoscopies
and 1 colonoscopy were performed. Despite our conservative management approach, the
complication rates observed were significantly lower than commonly cited rates for sharp foreign
objects. One patient presented 2 months after pin ingestion and underwent elective laparoscopic
surgery due to a pin impaled in the small bowel. In one patient, the pin penetrated the liver through the
duodenum and was removed endoscopically. Both patients did not suffer from any complications. No
cases of trans-luminal migration to the peritoneal cavity were encountered.
Conclusions: The Hijab pin is a sharp foreign body with unique physical characteristics and specific
clinical features and is therefore worth describing as a separate clinical entity. The prevalence of these
cases is higher than previously described. Abdominal tenderness and location on arrival correlate with
a need for intervention. The delayed interventional approach applied in our institution allows many
pins to progress but does not carry a higher risk for complications, and results in fewer interventions.
The pin's dull side makes endoscopic retrieval easier and may serve as a safety mechanism,
preventing migration of the pin to the peritoneal cavity. Future guidelines should consider the hijab pin
as a separate subtype of sharp foreign bodies.
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Non-coeliac villous atrophy in children: clinical and immunohistochemical features
Renata Auricchio1, Roberta Mandile1, Maria Immacolata Spagnuolo1, Marina Russo1, Deianira
Pedoto1, Nicoletta Pellino1, Maria Antonia Maglio1, Riccardo Troncone1
1University
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Objectives and Study: Small bowel villous atrophy (VA) is usually attributed to coeliac disease (CD),
particularly in the presence of raised levels of serum CD-associated autoantibodies. However, VA is
not pathognomonic of CD. Aim of this work was to report distribution, clinical and
immunohistochemical features of non-coeliac VA in a pediatric population.
Methods: From our database we collected retrospectively data from 65 patients' small intestinal
biopsies performed between 2010 and 2017. Marsh-Oberhuber grading was used. In 46 cases density
of intraepithelial lymphocytes (IELs) expressing CD3 or gammadelta T cell receptor was assessed by
immunohistochemistry, as well as density of lamina propria CD25+ cells. Intestinal deposits of anti
tissue tranglutaminase (anti-TG2) were also investigated by double immunofluorescence.
Results: Over a 7 years long period, out of 1282 patients with VA, 65 patients had negative serum
anti-TG2/EMA. In none of them, on the basis of clinical criteria, a diagnosis of seronegative CD was
made. Clinical diagnosis were: IBD (22/65), GERD (12/65), food allergy (8/65), infections (8/65, of
which 3 HIV infections) immune deficiency (3/65), short bowel syndrome (2/65) other (10/65). 43, 15
and 6 showed Marsh 3a, 3b and 3c lesion, respectively. The latter category included 2 patients with
Crohn's disease, 2 patients with immunodeficiency, 1 with congenital diarrhea and 1 with
methylmalonic acidemia. In 42/46 (91%) density of lamina propria CD25+ cells was above the cut-off
(>5 cells mm2) indicating mucosal inflammation, but only in 14/47 (30%) there was an excess of
intraepithelial lymphocytes (IELs) CD3+ and high density of gammadelta TCR+ IELs. In 11/46 (9 with
a weak staining) a positive immunofluorescence indicated the presence of anti-TG2 mucosal
antibodies.
Conclusions: Although CD remains the most common cause of VA, a non-coeliac enteropathy is not
rare representing approximately 5% of cases with VA. Most have a Marsh 3a lesion.
Immunohistochemical analysis may be of help in excluding CD, while the finding of mucosal anti-TG2,
particularly when the staining is weak, shows no absolute specificity for CD.
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Target therapy for refractory autoimmune enteropathy in two cases of primary immune
deficiency - preliminary report
Elisa Cavalleri1, Beatrice Crotti1, Maurizio Giuseppe Fuoti1, Arianna Bottero1, Vassilios Lougaris2,
Vincenzo Villanacci3, Alberto Ravelli1
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Objectives and Study: Primary immune deficiencies are frequently associated with autoimmunity,
also affecting the GI tract. Refractory autoimmune enteropathy (RAE) is a major cause of morbidity,
hospitalization and impairment of the patients' quality of life. CTLA4 (cytotoxic T lymphocyte antigen-4)
and PIK3CD (phosphatidylinositol 4,5-biphosphate 3-kinase catalytic delta) mutations have been
identified in the group of common variable immunodeficiency (CVID). The first is responsible for
immune dysregulation due to the loss of an essential inhibitory signal by T lymphocytes, and the latter
results in impairment of the AKT/mTOR/S6K pathway which leads to uncontrolled lymphocytic
proliferation. Abatacept is the soluble form of CTLA4 and as such provides the inhibitory signal that T
lymphocytes are lacking. Sirolimus is an mTOR inhibitor which targets effector T cells reducing their
survival and blocking excessive proliferation in PIK3CD mutations.
Methods: We report the cases of a 21-year-old girl (P1) with heterozygous mutation of CTLA4 and a
14-year-old girl (P2) with PIK3CD haplo-insufficiency, who had both come to our attention for chronic
diarrhea. P1 had a history of recurrent respiratory infections and haematologic autoimmune
manifestations since 2 years of age. CVID had been diagnosed when she was 8, and severe chronic
protein- and electrolyte-losing diarrhea started at age 13. Upper and lower endoscopy with biopsies
confirmed the diagnosis of RAE with partial villous atrophy and prominent intraepithelial lymphocytic
infiltrate. Several therapeutic interventions including high dose i.v. immunoglobulins (HDIG), steroids,
azathioprine, infliximab, adalimumab, and nutritional therapy with polymeric formula either failed or
lead to only temporary remission of the enteropathy. Once the pathogenic CTLA4 mutation was
identified, treatment with Abatacept was started, with an initial i.v. dose of 250 mg followed by a
weekly 125 mg dose s.c. as maintenance. P2 had a history of recurrent diarrhoea, respiratory
infections and failure to thrive. Hypogammaglobulinaemia with hyper-IgM was identified at 20 months
of age. Anaemia, hepatosplenomegaly and chronic dysenteric diarrhoea worsened the clinical picture
at 10 year of age. Upper and lower endoscopy revealed severe lymphoid nodular hyperplasia with ileal
substenosis and aggressive lymphocytic infiltrate. HDIG, antibiotics, mesalazine and budesonide were
ineffective. After identification of the PIK3CD mutation, Sirolimus 3 mg/day was started.
Results: P1) Abatacept treatment was followed by rapid and progressive remission of diarrhoea and
enteropathy, improvement of general status, weight gain, normalization of serological markers
including albumin and electrolytes. P2) Within two months of treatment with sirolimus, diarrhoea,
abdominal pain and anaemia were resolved, and a significant reduction of ileal thickness and spleen
diameter were observed. Both drugs were well tolerated.
Conclusions: Although a meticulous and long-term follow-up will be essential to monitor efficacy and
safety profile of the drugs - especially regarding duration of remission, reversibility of the widespread
lymphocytic infiltration and related cancer risk - Abatacept and sirolimus appear as promising targeted
therapy for RAE in CTLA4 and PIK3CD mutations respectively
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Renal tubular acidosis associated with microvillus Inclusion disease
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Objectives and Study: Microvillous inclusion disease (MVID) is a congenital defect of the intestinal
epithelial brush border leading to severe intractable diarrhoea of infancy. It is caused by mutations in
MYO5B gene that encodes the molecular motor protein myosin Vb which is expressed in all epithelial
tissues. Proximal renal tubular acidosis (pRTA) is caused by an impaired ability to reabsorb
bicarbonate in the proximal tubule resulting in urinary bicarbonate wasting. Depending on the degree
of epithelial dysfunction the reabsorption of other substances can be compromised (electrolytes,
phosphate, urate, glucose and aminoacids); such a generalized defect is recognised as Fanconi
Syndrome. MVID and Fanconi have been reported to be associated, however, to establish whether the
tubular epithelial cell dysfunction is primary or secondary to the chronic metabolic acidosis commonly
caused by stool losses is challenging.
The objective of our case report is to raise awareness of this severe extraintestinal manifestation seen
in patients with MVID.
Methods: We present the case of a female infant with MYO5B mutation diagnosed with pRTA at 13
months of age after investigation for persistent acidosis. She was born at 36+2 weeks gestation in poor
condition due to meconium aspiration and required ventilation for 5 days. Genetic analysis for MYO5B
mutation was sent on first day of life due to a family history (two siblings affected with MVID, both
dead). She received formula feeds from birth but developed voluminous diarrhoea and metabolic
acidosis by the end of the first week of life, following which parenteral nutrition (PN) was instituted.
MVID was genetically confirmed; intestinal mucosal biopsy was not performed due to her clinical
instability. Average intestinal fluid losses were initially estimated at around 100mL/kg/day requiring up
to 200mL/kg/day of PN.
Results: Renal function has remained fairly stable however in early life a persistent high urea with a
maximum peak of 20 mmol/L suggested a state of chronic hypovolaemia. An abdominal ultrasound
performed at 3 months of age showed renal calculi in the right kidney. At 6 months of age she was
found to have moderate proteinuria (protein/creatinine ratio of 165.5 mg/mmol [0.1-13]) and also
worsening metabolic acidosis requiring increased added acetate to PN (4mmol/kg/day) until aged 9
months when she was stable and discharged home (PN volume 250 mL/kg/day). At 12 months she
was found to be severely acidotic (bicarbonate 13mmol/L) despite PN fluid volume now being 265
mL/kg/day. Renal assessment showed moderate proteinuria (predominantly tubular), generalised
aminoaciduria and hypercalciuria, which in the context of persistent metabolic acidosis established the
diagnosis of pRTA. Acetate intake was progressively increased in the PN to a maximum of
8mmol/kg/day allowing serum bicarbonate concentrations to remain within the normal range (≥20.0
mmol/L).
Conclusions: Studies have shown that MYO5B mutations exert divergent effects on the apical
membrane system and structural polarity of kidney and intestinal epithelial cells. The possibility of
pRTA should therefore be considered in these patients and excluded or confirmed by appropriate
investigations so that appropriate treatment can be given.
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Gastrointestinal manifestations of immune dysregulation, polyendocrinopathy, enteropathy, Xlinked (IPEX) syndrome: single center experience
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Objectives and Study: IPEX syndrome is a primary immunodeficiency caused by mutation in the
FOXP3 gene leading to impaired immunological tolerance. The typical manifestations include
enteropathy, type I diabetes and eczema, though data from multicenter reports demonstrate
heterogeneity of clinical presentations including variable gastrointestinal (GI) involvement. The
objective of the study was to evaluate GI manifestations in patients with IPEX at disease onset and
during progression.
Methods: Clinical histories of 5 males with IPEX were analyzed. Diagnosis was confirmed by
identification of hemyzygous mutation in FoxP3 gene.
Results: The median age at disease onset was 7 mo (range 0-22 mo). GI involvement was
documented in all patients. Three of five boys demonstrated severe enteropathy with intractable
diarrhea at the disease onset, while in two patients GI manifestations were documented during the
disease progression (4 and 7,5 year after the disease onset). Affected sites of GI tract and histological
lesions are summarized in table 1. There were no correlation between the age of disease or GI
manifestations onset and the number of affected sites however two patients with the same FOXP3
mutations demonstrated the same profile of GI damage. Two boys underwent successful
hematopoietic stem cell transplantation (HSCT) which cured GI disease in both cases.

FOXP3 gene mutations

Pt1

Pt2

Pt3

Pt4

Pt5

c.1101 C>G,
Phe367Leu

c.1040 G>A,
Arg347His

c.1190 G>Т,
Arg397Leu

c.1040 G>A,
Arg347His

c.1190 G>А,
Аrg397GIn

Affected GI sites & HIstological lesions:
Stomach

+

-

-

-

+

Small bowel

+

+

+

+

-

Large bowel

+

-

-

-

+

Lymphocytic/polymorphic
infiltration

+

+

unavailable

+

+

Villous atrophy

+

+

unavailable

+

-

Crypt abscesses

-

-

unavailable

-

+

Ulcers

+

-

unavailable

-

+

[Table 1]
Conclusions: GI manifestations of IPEX can vary substantially in terms of age of onset and involved
part of GI tract. Possible correlation between genotype and GI involvement need to be studied in
larger patient cohort. HSCT should be considered as the only curative method of gastrointestinal tract
injury in IPEX patients.
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Objectives and Study: Tricho-hepato-enteric syndrome (THES) is a rare, autosomal recessive
disorder caused by mutations of TTC37 or SKIV2L genes. It is characterized by chronic secretory
diarrhea, facial dysmorphism (hypertelorism, upturned nose, flat nasal bridge, small mouth, low-set
ears) accompanied by abnormal hair (wooly and easily removable, presenting as trichorrhexis nodosa
by microscopy), malnutrition, liver dysfunction and severe recurrent infections. Diarrhea in the course
of THES is caused by total or subtotal villous atrophy. The prognosis is poor as most children die of
infections or liver insufficiency in infancy.
Methods: We present 2 girls, aged 1 and 2 weeks at the onset of symptoms. The follow-up period
lasted 5 and 6 years. We tested: endoscopic and liver biopsies, bone marrow smears, serum
concentration of immunoglobulins, specific antibodies, lymphocyte subsets of peripheral blood, thymus
ultrasound and WES.
Results: Both children presented with typical of THES facial dysmorphism, bright, wooly hair, hoarse
voice, secretory diarrhea up to 1000 ml/day, failure to thrive, hepatosplenomegaly and severe
infections (sepsis, bacterial pneumonia). One girl developed progressive hepatosplenomegaly caused
by liver fibrosis, leading to severe hypersplenism and chronic liver insufficiency with treatment
resistant ascites. Another one had cholestatic hepatitis that resolved after implementation of steroids.
Trihorrhexis nodosa of the hair was confirmed by light microscopy. Intestinal biopsies showed subtotal
villous atrophy. Both children had been at first suspected of severe combined immunodeficiency
(SCID) due to extremely low serum immunoglobulins. Flow cytometry of peripheral blood showed
decreased absolute count of CD8+ and/or CD19+ lymphocytes, normal count of recent thymic
emigrants, appropriate proportions of TCR αβ and γδ and good response to vaccinations which
excluded SCID. Thymus ultrasound was normal. We proved that hypoalbuminemia,
hypogammaglobulinemia and lymphopenia in both children were caused by protein loosing
entheropathy which resolved with time. Using WES we confirmed TTC37 gene mutation in one patient,
who still has diarrhea but is doing well on total parenteral nutrition. Another girl with severe
malnutrition and ascites underwent liver transplantation and splenectomy due to chronic liver
insufficiency. She stopped having diarrhea after septic shock, a month before LTx. She experienced
many complications after LTx, including acute humoral rejection, post transplant lymphoproliferative
disease, gastrointestinal bleeding, bacterial infections and stroke. She is currently fed with partial
parenteral nutrition accompanied by enteral nutrition using gastrostomy.
Conclusion:
1. Tricho-hepato-enteric syndrome should be considered in differential diagnostics of chronic diarrhea
and primary immune deficiency in infants.
2. Lymphopenia and hypogammaglobulinemia in the course of THES is caused by protein loosing
entheropathy.
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Genetic features of congenital chloride diarrhea: a nationwide survey in Japan
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Objectives and Study: To clarify genetic features of congenital chloride diarrhea (CCD) in Japan.
Methods: We recruited patients who were diagnosed with CCD from 616 pediatric centers in Japan
between December 2014 and September 2018. Fourteen patients met entry criteria. We analyzed
coding regions and exon-intron junctions of the solute carrier family 26 member 3 (SLC26A3) by direct
sequence, using peripheral white blood cell genomic DNA from patients and their parents.
Results: We identified homozygous or compound heterozygous mutations of SLC26A3 in 13 patients
(93%) with CCD. We detected 12 mutations including 7 missense mutations (c.358G>T, c.358G>A,
c.392C>T, c.392C>G, 1043T>A, c.1198T>C, c.1644C>G), 3 splice-site mutations (c.888+1G>A,
c.1677+1G>C, c.2063-1G>T) and 2 truncating insertion/deletions (c.1007_1008insT, c.1342_1343del).
Six mutations such as c.358G>T, c.888+1G>A, c.1043T>A, c.1198T>C, c.1644C>G and
c.1677+1G>C have not been previously reported. The c.2063-1G>T mutation was found in 7 patients
(50%) of this study and was reported as the most common mutation in Korea.
Conclusions: To our knowledge, this is the first report of nationwide survey of CCD in Asia. We
clarified the genetic features of CCD in Japan and identified 6 novel mutations. The c.2063-1G>T may
be a common mutation in patients with CCD in East Asia.
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CHAPLE Syndrome: CD55 deficiency, early-onset protein-losing enteropathy, and thrombosis
Günsel Kutluk1, Abdülvehap Beygirci2, Dilek Başer3, Ahmet Özen3
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Objectives: CD55 deficiency with hyperactivation of complement, angiopathic thrombosis, and
protein-losing enteropathy (PLE) is caused by abnormal complement activation due to biallelic loss-offunction mutations in CD55. It is an autosomal recessive syndrome and charachterized with PLE,
comprising early-onset gastrointestinal (GI) symptoms aggravated by intestinal inflammation and
possibly thromboses, edema, malnutrition, hypoalbuminemia, and hypogammaglobulinemia. We
present a case with early onset PLE caused by primary intestinal lymphangiectasia (PIL/ Waldmann's
disease) and thrombocytosis, who is diagnosed as CD55 deficiency (provisionally termed CHAPLE
syndrome).
Case: A 13-months old boy born to consanguineous parents presented with irritability, vomiting and a
3-month history of diarrhea. The child was pale and periorbital and pretibial edema were present.
Other systemic examinations were normal. Laboratory tests revealed hypoalbuminemia,
thrombocytosis (>1.000.000/µL) and mild anemia. Evaluations for cystic fibrosis or celiac disease were
negative, but milk and egg-white specific IgE level were found Class 3 positive (3.5-17.5 KU/L) .
Elimination diet and aminoacid based formula was started. For 2 years he was lost to follow-up. At 3
years of age he was re-admitted with watery diarrhea and weight loss. He had developed chronic
malabsorption with micronutrient deficiencies, anemia, persistent hypoalbuminemia,
hypogammaglobulinemia and marked growth retardation. Fecal alpha-1 antitripsin level was positive
while urinary protein loss was negative. Upper GI endoscopy was performed. Histopathology of
intestinal biopsies revealed the presence of lymphangiectasia in the small intestine. He was diagnosed
as PLE caused by PIL. He received intermittent albumin infusions for hypoalbuminemia and
acetylsalicylic acid as antiaggregant for persistent thrombocytosis. He was put on a energy and protein
rich diet, supplemented with medium-chain triglycerides (MCT). He was also treated with octreotide for
6 months without any effect on albumin levels. Whole-exome sequencing was performed to identify
gene variants. We evaluated the function of CD55 in patients' cells, which we confirmed by means of
exogenous induction of expression of CD55. We identified homozygous loss-of-function mutations in
the gene encoding CD55 (decay-accelerating factor), which lead to loss of protein expression. So CD
55 mutation analysis sent to genetic laboratory. In the CD55 gene sequencing, it was determined that
the patient´s “c.575_576delCA, p.T192Rfs*10” mutation was homozygous.
Conclusion: CD55 deficiency should be considered particularly in patients from consanguineous
marriages presenting with PLE, lymphangiectasia with additional indications including thrombosis and
failure to thrive. We show CD55 deficiency as an important etiology, perhaps with complement
activation as a common cause, of PIL classically described as Waldmann's disease.
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Objectives and Study: According to the latest data, the prevalence of food allergу (FA) among
children of the first 3 years of life is 6-8%. It is actively discussed in the scientific literature that the
intestinal microbiota defining the maturation of the immune system could be one of the possible
reasons of FA increasing incidence. On the other hand, a lot of researchers pay attention to studying
the probiotics in the treatment of allergic diseases. The aim of our study was to evaluate the
effectiveness of the multi-strain probiotic, which contains also a prebiotic in children with
gastrointestinal FA.
Methods: 114 children from the age of 3 months to 3 years with gastrointestinal FA were randomized
into two groups: the first main group (n=74) received multi-strain probiotic containing composition of 7
strains (L.casei, L.rhamnosus, Str.thermophilus, L.acidophilus, B.breve, B.infantis, B.longum in 10*9)
and prebiotic inuline fructooligosaccharide during one month ,1sachet once a day in addition to diet,
while the second control group (n=40) received only diet. In all patients before the therapy and straight
after it the gastrointestinal symptoms were analysed. Also in children of both groups the fecal
eosinophil-derived neurotoxine (fEDN) levels (“EDN ELISA”) and fecal secretory IgA (sIgA) were
evaluated before and after the therapy.
Results: After one month of multi-strain probiotic treatment in 94,5% patients of main group there was
noted a significant clinical improvement of gastrointestinal symptoms of FA in comparision with 70%
patients of control group. The children of both groups had reduction in the secretory IgA system. We
observed also in all patients the high level of fEDN, which confirmed eosinophil-mediated intestinal
inflammation. The multi-strain probiotic intervention was associated with a significant enhancement of
fecal sIgA, meanwhile in the control group this enhancement was not stated. We also found a
statistically significant decrease of fEDN (p< 0,001) in patients of main group. The fecal sIgA
enhancement and the fEDN decrease in children of main group were statistically correlated with
clinical improvement of their gastrointestinal symptoms in comparision with the control group of
patients. There were not observed any adverse reactions to the multi - strain probiotic.
Conclusion: The multi - strain probiotic containing composition of 7 strains (L.casei, L.rhamnosus,
Str.thermophilus, L.acidophilus, B.breve, B.infantis, B.longum in 10*9) and prebiotic inuline
fructooligosaccharide should be usefull in treatment of children with gastrointestinal food allergy via
modulation of allergic inflammation.
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Objectives and Study: Eosinophilic gastroenteropathy (EG) is characterized by eosinophilic
infiltration (EI) of the GI tract in the absence of other known causes of eosinophilia. The pathogenesis
is multifactorial but food hypersensitivity plays a major role. The clinical presentation depends upon
depth and extent of EI and the patient's age. We aimed at defining clinical features, correlation with
atopy, response to treatment and evolution.
Methods: The charts of children with EG diagnosed during the period 2001-2017 were reviewed. The
diagnosis was based on histopathological finding of a high eosinophil count in gut endoscopic biopsies
(stomach ≥20/HPF, small bowel and colon ≥60/10 HPF), clinical remission following therapy and
relapse during food challenge. The site of EI - foregut or colon - indicated eosinophilic gastroenteritis
(EGE) or colitis (ECO). Demographics, symptoms, atopy, endoscopic and histological features,
response to therapy and evolution were evaluated over a mean follow-up period of 3.9 years (range 1
month-11 years). Student's t-test and χ2 test were used to set statistical significance (p< 0.05).
Results: EG was diagnosed in 73 patients, 46 boys and 27 girls, at a mean age of 4.7 years (range 1
month-17 years). There were 41 patients with EGE and 32 with ECO, both with higher prevalence in
males. A family or personal history of atopy was present in 43% and 41% of patients respectively, 53%
had raised levels of total IgE, 12% had peripheral eosinophilia and 88% of atopic patients had raised
IgE to one or more food antigens. The most frequent clinical presentations were: growth failure (49%),
abdominal pain (46%), GI bleeding (31%), diarrhea (27%), vomiting (21%), constipation (15%), food
refusal (12%) and anemia (10%). Diarrhea, vomiting and growth failure were significantly associated
with EGE, hematochezia and constipation with ECO (p< 0.05). At endoscopy, features such as
erosions, aphtous ulcers, lymphoid nodular hyperplasia and villous hypoplasia were seen in 62% of
patients, whereas the appearance was normal in 38%. The mean interval between onset and
diagnosis was 22.8 (+/-2.28) months. All patients were treated with an exclusion diet, and prednisone
was added in 6 patients with EGE who had a severe clinical presentation and/or did not respond to
diet. Overall, 68/73 (93%) patients achieved clinical remission. Clinical relapse occurred in 1/3 of
patients (48% EGE, 20% ECO) after re-exposure to food allergens, with a latency of 2 months to 4.5
years (mean 6 months). Four of these patients developed inflammatory bowel disease (IBD) - 3
ulcerative colitis and 1 Crohn's disease - 1.5 to 7 years from the diagnosis of EG.
Conclusions: EG is an uncommon and clinically polymorphic disorder with a higher prevalence in
males. A personal or family history of atopy and a raised serum level of total IgE may suggest EG but
are not decisive for the diagnosis. Exclusion diet +/- steroids in severe cases usually leads to clinical
remission. After re-exposure to the offending food antigen a prolonged follow-up is advisable, since a
significant proportion of children who are thought to have developed tolerance may instead relapse
even after years, and a few of them might also develop IBD.
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Objectives and Study: The Fontan operation is used for patients with a functional single ventricle and
has resulted in improved survival for many patients. On the other hand, the Fontan operation has
become the most common cardiac cause of protein-losing enteropathy (PLE). PLE is a disorder
characterized by enteric protein loss, hypoalbuminemia, and hypoproteinemia. This complication is
relatively uncommon (3-18%); with mortality rate being up to 50% [1].
The aim of the study was to describe experience in diagnosis, evaluation, management and treatment
of children with protein-losing enteropathy after Fontan procedure in the cardiologic department.
Methods: In 12 patients with congenital heart disease after the Fontan operation at the age from 4 to
13 years (median age 9.2 years) clinical assessment, anthropometric data (height, weight) and serum
proteins (total protein, albumin, prealbumin, C-reactive protein, transferrin) concentration analyses
were performed on admission to cardiology department of National Medical Research Center of
Children´s Health from September 2012 to September 2018. Anthropometric data analysis was
accomplished through Z-scores calculation with the support of the WHO Anthroplus, 2009 software.
Results: In 6 of 12 patients PLE was determined with clinical signs of diarrhea 5-10 times a day, and
serum total protein and albumin concentration decrease (min. total protein concentration 32 g/l, min.
albumin concentration 14 g/l, prealbumin 119.38 mg/l). Diagnosis was made using alpha 1-antitrypsin
as a gold marker in stool. Clinical manifestations of PLE were observed from 6 months to 6 years after
the Fontan operation. In all patients hepatosplenomegalia with fibrosis was found, 5 patients had
ascites and edema, and 1 patient - edema. Anthropometric data assessment revealed chronic
undernutrition (Z-score height/age -2.24 -4.11) in 4 patients, and acute moderate undernutrition in 1
patient. All children underwent treatment with diet, anticoagulants, diuretics, vasodilatators, 5 with
corticosteroids. Long-term response was registered in all patients.
Conclusions: PLE is the common complication of the Fontan operation (50% cases), with severe
clinical manifestations, chronic undernutrition (characrerized by growth retardation) and serum total
protein and albumin concentrations decrease. Children after the Fontan operation require regular
protein status monitoring (every 3 months) for early diagnose of PLE. Complex treatment, including
low-fat high protein diet, may be effective in these children.
References: 1. Johnson JN, Driscoll DJ, O´Leary PW. Protein-losing enteropathy and the Fontan
operation. Nutr Clin Pract. 2012 Jun;27(3):375-84.
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Objectives and Study: Eosinophilic Esophagitis (EoE) is a chronic, immune and antigen mediated,
inflammatory disease of the esophagus. It is an increasingly recognised and prevalent clinical problem
in paediatric practice. If left untreated, progressive fibrosis of the esophagus may occur, leading to the
development of strictures and risks of perforation. As a chronic inflammatory disease affecting the
gastrointestinal tract, it is appropriate for Gastroenterology specialists to be involved in the care of EoE
patients. However, it is also an atopic condition, frequently associated with other atopic/allergic
diseases, therefore the involvement of Allergy/Immunology specialists is also beneficial.
Starship Children's Hospital is the only dedicated children's hospital in New Zealand, providing tertiary
gastroenterology care for the entire North Island (population 3.74 million). In April 2014, a combined
Gastroenterology/Immunology clinic with dedicated dietetic support was established, to provide care
for EoE patients. At inception, a protocol for management of EoE was devised. The aim of this study
was to describe our experience since commencement of the clinic and to audit the management of
patients against the joint management protocol.
Methods: The study assessed the records of paediatric patients at Starship Hospital, who were
diagnosed with EoE, between 1st May, 2014 and 1st January, 2019. Audit data collected included
demographic data; endoscopy findings; symptomatic and histological response to treatment; growth
and dietary restrictions. These results were audited against the EoE management protocol and any
deviations from the protocol were analysed.
Results: In total, 55 patients aged 0-16 years old were diagnosed with EoE during the study period.
46 were male (83.6%) and 42 were older than 3 years old at the time of diagnosis (76.4%). The main
indications for endoscopy were dysphagia (29.1%), vomiting (29.1%) and abdominal pain (21.8%).
Only 15 patients (27.3%) received treatment with omeprazole prior to diagnosis. 19 patients had
dietary management as part of their initial treatment, 42 pharmacological and 3 received no treatment.
Of those treated, 16 were managed solely on fluticasone, 12 on omeprazole only and 10 on diet alone,
as per protocol. This equated to 30.8%, 23.1% and 19.2%, respectively. Only 32.7% of patients had
their 2nd endoscopy within the 3 month time-frame specified by the protocol. The majority of patients
experienced symptomatic improvement prior to their 2nd endoscopy (69.2%). However, only 20.0%
achieved macroscopic and histological remission and only 50.0% of these patients experienced
symptomatic improvement.
Conclusions: EoE is a complex, chronic disease with variable clinical course and without established
and reliable prognostic factors. In our experience, a multidisciplinary, protocol-led management
approach facilitates rationalised, evidence-based and holistic patient-centred care. Our audit identified
considerable deviations from the agreed protocol. These deviations, arose in part, as a result of the
marked variability in individual patient presentation and highlighted areas of practice where care can
be improved.
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Eosinophilic esophagitis might be the first finding of eosinophilic gastrointestinal system
disorders
Odul Egritas Gurkan1, Hakan Ozturk1, Hacer Ilbilge Ertoy Karagol2, Kamercan Ceylan1, Ozgur Ekinci3,
Buket Dalgic1, Arzu Bakirtas2
1Gazi

University School of Medicine, Paediatric Gastroenterology, Ankara, Turkey
University School of Medicine, Paediatric Allergy, Ankara, Turkey
3Gazi University School of Medicine, Pathology, Ankara, Turkey
2Gazi

Objectives and Study: Eosinophilic gastrointestinal system (EGIS) diseases except eosinophilic
esophagitis (EoE) are rare diseases in childhood. Unfortunately, there is not enough data about
clinical process and treatment. We would like to share our clinical observation. There might be a
strong relationship between EoE and EGIS.
Methods: This study was performed in patients undergoing endoscopy and/or colonoscopy in
Department of Paediatric Gastroenterology, Faculty of Medicine, Gazi University between January
2008 and August 2018. In light microscopic examination, eosinophil counts of 30 for the gastric
mucosa, 20 for the duodenum, jejunum and ileum mucosa, 50 for the right colon mucosa, 35 for the
transverse colon mucosa, and 25 for the left colon mucosa were considered sufficient for the EGIS
disease. After histopathological examination, the files of patients diagnosed with eosinophilic gastritis
(EG), eosinophilic enteritis (EE), eosinophilic gastroenteritis (EGE), eosinophilic colitis (EC) were
examined in detail. Considering patient's complaints and clinical status, full blood count, complete
biochemistry, acute phase reactants, stool microscopy, fecal occult blood, stool culture for bacteria
and parasites, anti-centromial antibody, P-ANCA, FMF mutation, immunological tests, stool
calprotectin level, pathergy test, metabolic tests, radiological examinations, double balloon
enteroscopy, liver biopsy, prick test, patch tests and genetic investigations were performed
respectively. The files of the patients diagnosed with primary EGIS disease were reviewed for
demographic characteristics, complaints, follow-up times, endoscopy and/or colonoscopy counts,
concomitant diseases and their treatment.
Results: Histopathological evaluation was performed in 7457 out of 8257 endoscopy or colonoscopy
procedures. Twenty-five patients were diagnosed with EGIS disease. Seventeen patients were
accepted as primary EGIS disease. 3 patients failed to comply appointments after the diagnosis and 6
patients were followed up for less than 2 months. The median follow-up period of the 8 patients
included in the study was 3, 35 years (min: 1,1-max: 9 years). A total of 35 endoscopic and 6
colonoscopic procedures were performed in 8 patients. Four of the patients were followed up
previously in our clinic with the diagnosis of EoE. Proton pump inhibitors (PPI) or PPI plus diet therapy
were started alone. Systemic steroid treatment was added to 4 patients who did not respond to this
treatment. Clinical, endoscopic and histopathological complete healing were observed in 5 patients.
Conclusions: Primary EGIS disease incidence in our study is 33/10000 per procedure. In our series,
EE were the most common cases. Based on our clinical observations; EoE may be transformed into
EGIS disease or EoE may be an early sign of EGIS disease. In patients with esophageal eosinophilia
at the time of diagnosis or presence of EoE history, the duration of treatment was longer and more
challenging.
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Objectives and Study: Eosinophilic esophagitis (EoE) is a chronic, local immune-mediated
esophageal disease, characterized clinically by symptoms related to esophageal dysfunction and
histologically by eosinophil-predominant inflammation. Since the prevalence of EoE is increasing in
our country as well as in Europe and North America, we aimed to present the largest case series of
EoE in children.
Methods: This is a retrospective follow-up study of patients diagnosed with eosinophilic esophagitis
between 2008-2018 from a tertiary care hospital. Clinical characteristics, laboratory data, endoscopic
and histological findings, the response to treatment modalities in the follow-up period of the patients
were analyzed.
Results: Fifty-seven children (19 girls, 38 boys, mean age 6.1 ± 4.7) were included in the study.
Median follow-up time was 18 months (interquartile range (IQR), 3.5 - 45.5 months). Mean age of
diagnosis were 5 ± 4.7, 7.6 ± 4.6 for girls and boys, respectively. Vomiting (41.7%), dysphagia
(32.6%), lack of appetite (26.5%) were the most frequent symptoms. Six patients (10.5%) presented
with food impaction. Asthma (19.3%) and recurrent bronchiolitis (14.2%) were most accompanying
allergic diseases. Thirty-five (61.4%) patients had family history of allergies. Twenty-eight (47.3%)
patients had eosinophilia. Median level of IgE concentration of patients was 85 IU/mL (IQR , 21.5379.5 IU/mL). Endoscopic abnormalities were found in 44 (77.1%) patients . These abnormalities
included linear furrowing (54.3%), esophageal trachealization (47.4%), white exudates (24.6%), and
esophageal narrowing (7%). Median esophageal eosinophil counts prior to treatments were 35/HPF
(IQR, 27.5 - 72.5). Maximum eosinophil counts were seen in patients who had white exudates on
endoscopy (median 72.5, IQR 50 - 80/HPF).Skin prick and atopy patch tests were performed to 46
(80.7%) and 34 (59.6%) patients, respectively. Food allergy was revealed by skin prick and/or patch
test in 34 (59.6%) of the patients. The most common food allergens were egg, nut, cow's milk and
gluten.
All the patients (except one) received PPI while 32 of them received additional treatment including
(diet elimination, topical steroid, systemic steroid).
Clinical, endoscopic and histological response to different treatment modalities were shown in table 1.
Esophageal narrowing developed in four patients, one of whom required recurrent endoscopic balloon
dilatation.
Conclusion: Our experience shows that treatment responses of children with eosinophilic esophagitis
are similar to the literature. Generally, clinical response to treatment modalities was generally better
than the endoscopic and histological response in our series. Long-term prospective studies are
needed to assess the management approach to optimize patient care.
Keywords: Eosinophilic esophagitis, children, treatment, elimination diet
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Treatment options

Clinical response (n, %)

Endoscopic response (n, Histological response (n,
%)*
%)*

Only PPI treatment
(n=25)

20/25 (80)

9 /15 (60)

10/15 (66.6)

Elimination diet (n=5)

4/5 (80)

3/4 (75)

3/4 (75)

Topical corticosteroid
(n=7)

6/7 (85.7)

4/6 (66.6)

3/6 (50)

Diet + topical
corticosteroid (n=17)

10/17 (58)

12 /16 (75)

10/16 (62.5)

Topical + systemic
corticosteroid (n=2)

1/2 (50)

1/2 (50)

1/2 (50)

Total

41/56 (73)

29/43 (67.4)

27/43 (62.7)

PPI plus

*Number of control
endoscopies

[Clinical, endoscopic and histological response to different treatment modalities ]
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Paediatric Eosinophilic oesophagitis outcomes following the introduction of a dedicated clinic
Marc McNulty1, Richard Hansen1, Tracey Cardigan1, Diana Flynn1
1Royal
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Objectives and Study: Eosinophilic oesophagitis (EoE) is an important oesophageal disease in
children. To ensure that diagnosis is accurate and that local management and outcomes are
documented and standardised, a dedicated regional Paediatric EoE clinic was established in March
2016. The aim of this retrospective study is to report on the outcomes of the clinic.
Methods: A retrospective study reviewed the clinical proforma and medical records of all patients
referred to a dedicated clinic at a tertiary centre, between March 2016 and September 2018.
Results: 57 children were referred to the clinic. 3 were excluded as there was insufficient data leaving
a total of 54 patients, 46 male (85%). Of these 31 patients (57%) were diagnosed prior to March 2016.
Median age at diagnosis was 10yr 3 month (22 months- 15yr 11 months), with a history of food allergy
and/or atopy in 46 (85%). Family history of allergy/atopy was present in 31 (57%). The median number
of endoscopies since diagnosis was 3 (range 1 to 15). Number of eosinophils per hpf at diagnosis
ranged from 17->100. At the time of data collection, 34/54 patients (63%) were symptom free, 14/54
(26%) had active disease and 8 had transitioned to adult services. 27/45 patients (60%) achieved
complete histological remission (defined as < 15 eosinophils per hpf) and a further 6 achieved partial
improvement (eosinophil counts decreased by 50%). 10 patients are awaiting reassessment. 15/54
patients (28%) received swallowed budesonide therapy. 26/27 (96%) in complete remission
responded to dietary exclusion alone or in combination with medication: 4 (15%) PPI, 4 (15%) PPI &
swallowed budesonide, 5 (19%) milk exclusion, 6(22%) other dietary exclusion (wheat, egg, nut, soya,
elemental diet), 7(26%) combination therapy. In those with partial improvement (n=6) 2 received PPI,
2 dietary allergen exclusion and 2 had dietary allergen exclusion in combination with PPI. 9 of 12
patients who achieved complete remission whilst on milk free diet developed tolerance to milk using
the milk ladder. 5/54 patients (9%) were refractory to treatment. There was no new stricture
development aside from 2 patients at time of diagnosis. 2 (4%) underwent fundoplication with one
having complete symptom resolution, 2 (4%) developed inflammatory bowel disease and 2 (4%) were
reclassified as gastro-oesophageal reflux disease.
Compliance was an issue for at least 15 patients (28%), encompassing non-attendance, scope refusal
and an inability to tolerate medication or food exclusions.
Conclusion: In our patient cohort complete or partial remission was achieved most patients although
poor compliance with ongoing therapy /reassessment was common. The importance of reassessing
for alternative diagnoses such as GORD or IBD, where suspected, is also highlighted. The
development of a designated EO service ensures patients receive uniformity of management and
adherence to best practice and guidelines whilst facilitating data collection for audit and research
purposes.

Disclosure of Interest: Hansen, R. Financial support for research: RH is supported by an NHS
Research Scotland Senior Research Fellowship. / Lecture fee(s): RH has received speaker’s fees,
travel support, and/or participated in medical board meetings with MSD Immunology, Dr Falk, Nutricia
& 4D Pharma. Diana Flynn- DF has received speaker’s fees, travel support, and/or participated in
medical board meetings with Nestle, Nutricia, Mead Johnson, Danone & Shire
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Oral salbutamol therapy for food impaction in patients with Eosinophilic Esophagitis - An
alternative to endoscopy?
Diana Marcela Montoya Villa1, Victor Vila Miravet1, Alba Rodriguez Sanchez2, Constanza Camargo1,
Margarita Ramirez Lema1, Sergio Pinillos Pizón1, Javier Martin De Carpi1
1Hospital
2Hospital

Sant Joan De Déu, Gastroenterología, Hepatología y Nutrición, Barcelona, Spain
Universitario Santa Lucía, Murcia, Cartagena, Spain

Objectives and Study: Food impaction is one of the most frequent clinical manifestations of
eosinophilic esophagitis (EE) often requiring urgent endoscopy for resolution. Oral salbutamol
suspension has been described recently in few reports as an alternative treatment. Although the
mechanism of action is not well known, efficacy seems to be attributed to oesophageal smooth muscle
relaxation by B2 adrenergic agonist action. Our objective is to analyse the efficacy of oral salbutamol
as the first line treatment in patients with diagnosis or suspicion of EE attended in the emergency
department due to food impaction.
Methods: Retrospective descriptive study from June 2016 to November 2018. We analyse all patients
under 18 years of age, attended at emergency room due to food impaction with diagnosis or suspicion
of EE. Past history of oesophageal surgery, motility disorder or caustic ingestion were considered
exclusion criteria. Oral salbutamol was administered, after authorization by the pediatric
gastroenterologist, at doses of 0,15 mg/Kg (max 5mg) dissolved in 2cc of saline solution. After clinical
observation was decided whether or not to perform endoscopy in case of persistent symptomatology.
Results: During the study period, 20 patients were attended at the emergency room due to food
impaction. 16/20 received oral salbutamol as a treatment, 5 with previous diagnosis of EE and 11 with
suspicion of EE confirmed later. One patient was treated twice due to food impaction at two different
times. The patient age was between 4 and 17 years, being 75% of them males. The mean time of
impaction was 140 minutes (range 30-300 min). The treatment efficacy was 50% (8/16
administrations) with an average symptom resolution time of 60 minutes. None of the patients had side
effects after oral salbutamol administration. Regarding the patients who did not respond, 5/8 had an
endoscopy with a stenotic pattern, 1/8 salbutamol was vomited and 1/8 was a refractory EE (nonresponse to proton pomp inhibitor, diet and oral budesonide).
Conclusion: Salbutamol is a well-known drug and widely used in routine clinical practice. Oral use in
treatment of food impactions in patients with EE is not well documented. The results from our study
suggest that oral salbutamol seems to be a safe and effective option in the treatment of food
impactions in patients with diagnosis or suspicion of EE, saving the need for urgent endoscopy. More
studies are needed to clarify if oral salbutamol may be a therapeutic alternative to endoscopy, the
optimal dose, safety issues and the clinical observation time to determine response or therapeutic
failure.
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In children with eosinophilic oesophagitis, high rates of symptom resolution do not
correspond with endoscopic or histological improvement
Arati Rao1, Yasir Alrusanyi2, Babu Vadamalayan2, Dhamyanthi Thangarajah3, Maesha Deheragoda2,
Benjamin Hope2
1Queen

Mary University of London, Paediatric Gastroenterology, London, United Kingdom
College Hospital, Paediatric Gastroenterology, London, United Kingdom
3Chelsea and Westminster Hospital, Paediatric Gastroenterology, London, United Kingdom
2King's

Introduction: Eosinophilic oesophagitis (EoE) is a chronic, local immune-mediated condition
characterized by symptoms relating to oesophageal dysfunction and histologically by eosinophilpredominant inflammation. In this study, we describe symptomatic, endoscopic and histological
response to treatment in children attending a tertiary paediatric gastroenterology centre.
Methods: Retrospective analysis of all children (age < 18yrs) diagnosed with EoE from 1/1/12 to
1/6/17 with ≥1 year follow-up. Diagnosis was based on the presence of ≥15 eosinophils/high powered
field (eos/hpf) in endoscopic oesophageal biopsies. Children with mucosal eosinophilia elsewhere in
the gut were excluded. Histological review was carried out by an independent pathologist. Data was
analysed using SPSS 21 (Armonk, New York, NY, USA) and Prism 7 (San Diego, CA, USA).
Significance was two-tailed and defined as p< 0.05.
Results: Of the 25 children who met the criteria, the mean age at diagnosis was 5.78 yrs with a mean
symptom duration of 16.4 months, and a mean eos/hpf count of 26.3. The commonest presenting
symptoms were vomiting and abdominal pain. All patients received a PPI, 22 were prescribed dietary
therapy, 16 topical steroids and 14 both concurrently.
Despite the above treatments, there was no significant difference between eos/hpf at diagnosis and
follow-up endoscopies (mean 26.3 [14.4] versus 22.8 [18.5]; Figure 1). Overall, 17/25 (68%) still had
an eos/hpf count of >15. Only 20% had macroscopically and histologically normal mucosa at follow up
endoscopy. However, patients still experienced a high rate of symptomatic improvement, with 18
children denying any gut symptoms at latest follow-up. Even within this group there was no significant
fall in eos/hpf count (mean [SD] 22.2 [12.0] versus 16.7 [16.5]). None of the children had a stricture at
diagnosis or developed one during follow up.
Conclusions: Despite a high rate of symptom improvement, in only a small minority did the eos/hpf
count fall below the diagnostic level. Normalization of endoscopic appearance was also less common
than has been reported elsewhere.
It has been proposed that persistent eosinophilia leads to fibrotic tissue remodelling and disease
progression. Longer term studies with larger cohorts are needed to confirm this hypothesis. Until then
it will remain unclear whether more aggressive intervention is indicated in asymptomatic patients.
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[Figure 1: Comparison of the eos/hpf at initial diagnosis and at final follow-up]
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Eosinophilic Oesophagitis in New Zealand: 3-year prospective study
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Objectives and Study: Eosinophilic oesophagitis (EoE) is a rare, chronic & relapsing
immune/antigen-mediated disease characterised by symptoms of oesophageal dysfunction with an
eosinophil predominant inflammation of the oesophageal mucosa. There is a paucity of data among
New Zealand (NZ) children. Our 3-year prospective study aimed to characterise this disease better in
this population, and to describe initial treatment strategies adopted nationally.
Methods: Information on new diagnoses of paediatric EoE was obtained via the New Zealand
Paediatric Surveillance Unit (NZPSU), that reports on a number of uncommon high impact conditions
through monthly questionnaires sent out to nearly all paediatricians throughout NZ.
Results: From Feb 2014 to Jan 2017, 73 new cases (74% male) were reported. Patient ethnicities
included 74% NZ European, 10% Asian, 7% Maori, 5% Middle-Eastern & 3% Pacific peoples. Median
age of onset of symptoms was 4yrs (IQR 1.1-8.5) & with a median age at diagnosis of 7.9yrs (IQR 4.111.7). Dysphagia was the most common symptom (48%) followed by vomiting/regurgitation (40%),
food impaction (19%) & epigastric pain (16%). 62% had a co-morbid history of other allergic conditions
& 41% had a 1st degree relative with the same. 2 patients were on tacrolimus immunosuppression
post liver transplant. Only 30% were on a proton pump inhibitor pre-endoscopy. 79% had abnormal
endoscopic findings of which linear furrows & white plaques were the most common. No patients had
strictures. Median number of eosinophils per high powered field was 40 & 50 in the mid & distal
oesophagus respectively. 54% were initially managed with dietary manipulation alone (4 required
elemental feeds, 5 nasogastric tubes). 54% were treated with swallowed fluticasone propionate & 7%
with prednisone; 2 switched to budesonide slurry. 1 patient was also treated with a leukotriene
receptor antagonist. No patients received immunosuppressive therapy.
Conclusions: This is the first study to report demographics & disease characteristics of paediatric
patients with EoE in NZ. Our data are similar to that reported in the international literature despite our
unique ethnic population. Long term prospective observational data obtained from this cohort should
significantly improve our knowledge of this rare condition.
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Adherence to biopsy guidelines in children diagnosed with eosinophilic oesophagitis
James Taylor1,2, Eleni Volonaki1
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Objectives and Study: Eosinophilic oesophagitis (EoE) is an emerging clinic-pathological entity
characterised by symptoms of oesophageal dysfunction and eosinophil-predominant inflammation.
Previous studies have shown that biopsy guidelines for EoE are followed inconsistently in adults and
children, which could lead to under-recognition of EoE. The aim of this study was to determine the
adherence to evolving guidelines for oesophageal biopsies in patients newly diagnosed with EoE in a
single tertiary Paediatric Gastroenterology centre in the UK.
Methods: Guidelines by Liacouras et al (2011) recommended at least 2 mucosal biopsy specimens of
the proximal and distal oesophagus in suspected EoE should be taken (minimum 4 biopsies in total
from different levels). Updated EPSGHAN guidelines by Lucendo et al (2017) proposed at least 6
biopsies in total from different levels of the oesophagus. Bearing in mind the above recommendations,
we looked retrospectively at all the diagnostic gastrointestinal endoscopies (OGD) performed on new
EoE patients in our department from July 2011 to June 2018. The number and location of biopsy
specimens obtained were reviewed.
Results: We identified 72 patients with a new diagnosis of EoE in the studied period.
56 out of 72 patients were diagnosed prior to the 2017 guidelines. 40/56 (71.4%) had adequate
sampling as per the 2011 guidelines. 16 out of 72 patients were diagnosed following the 2017
guidelines. Only 2/16 (12.5%) were biopsied following the most recent recommendations, indicating
that the newer recommendations have not yet been transferred to clinical practice. However, 13/16 of
these (81.5%) met the 2011 guideline recommendation.
The minimum number of biopsies as proposed in the 2011 guidelines was not met in 19/72 (26.4%)
children overall. Of these, 10/72 (13.8%) patients were investigated for symptoms other than
oesophageal dysfunction and had normal macroscopic findings. 5/72 (6.9%) patients had both
symptoms of oesophageal dysfunction and abnormal macroscopic findings suggestive of EoE. 3/72
(4.2%) patients had oesophageal dysfunction with normal macroscopy. Only 1/72 patient (1.4%) had
no symptoms of oesophageal dysfunction (presented with fatigue and a positive coeliac screening) but
abnormal macroscopic findings suggestive of EoE. Of the 11 patients who did not have symptoms of
oesophageal dysfunction, 8 had non-specific symptoms with known potential association with EoE
(abdominal pain, weight loss/failure to thrive).
Conclusions: Adherence to the 2011 recommendations has improved with time, but the 2017
recommendations have not yet been endorsed in clinical practice. A quarter of the patients with newly
diagnosed EoE did not have adequate number of biopsies obtained. Suboptimal sampling could have
been avoided in about 85% of cases if guidelines were followed. More than two thirds of the patients
with suboptimal sampling had normal macroscopic findings.
Changing guidelines, normal macroscopy and non-specific symptoms were linked with poor
adherence to the recommended biopsy sampling in EoE, which could have led to missed diagnosis
and potential long-term consequences from delayed treatment.
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Incidence of eosinophilic oesophagitis in a UK paediatric population over a 10-year period
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Objectives and Study: Eosinophilic oesophagitis (EoE) is defined as a chronic, local immunemediated oesophageal disease which presents with symptoms of oesophageal dysfunction and
histologically with an eosinophil predominant inflammation (≥15 eosinophils per high power field).
There is no published data on the incidence of EoE in children in the United Kingdom (UK).
The aim of this study was to determine the incidence of EoE in the local paediatric population of
Bristol, UK and define the patient characteristics.
Methods: Endoscopy records from the department of paediatric gastroenterology in the Bristol Royal
Hospital for Children were analysed to identify patients newly diagnosed with EoE from 1st July 2008
to 30th June 2018. On the basis that all children in the Bristol area would be referred to the Bristol
Royal Hospital for Children and using population data of children less than 16 years of age for the
Bristol area, an annual EoE incidence could be estimated. Patient characteristics, including age,
gender, initial clinical presentation and atopic history were also examined.
Results: 26 patients who met the above criteria were included in the study. The median age of
diagnosis was 8.4 years (range 9 months- 15.8 years, males 74.1%). The mean calculated incidence
was 3.17 per 100,000 over the study period. The average incidence from July 1st 2008 to June 30th
2013 was 3.05 per 100,000 per year and from July 1st 2013 to June 30th 2018 was 3.30 per 100,000,
showing a slight increase (p=0.32, 95% CI 0.78 to 1.08). The majority of patients (65.4%) presented
with reflux, vomiting or regurgitation. Other common presentations were abdominal pain (42.3%) and
heartburn (26.9%). Less common complaints were food refusal, loose stools, dysphagia, food
impaction and failure to thrive. Of note, in 26.9% of the cases, EoE was an incidental finding. 50% of
the patients had documented history of atopy (eczema, asthma or hay fever).
Conclusions: The incidence of paediatric EoE in Bristol, UK was 3.17 per 100,000 during the studied
period. There were three times as many males diagnosed with EoE compared to females. There was
documented atopic history in half of the patients included in this study.
The incidence of paediatric EoE in a local UK population is comparable to that of paediatric
inflammatory bowel disease internationally. This indicates that paediatric EoE carries a significant
disease burden and highlights the need for standardised diagnostic and treatment approaches.
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Objectives and Study: Eosinophilic oesophagitis (EoE) is considered the most prevalent cause of
chronic oesophagitis after gastro-oesophageal reflux disease. There is limited data regarding the
frequency of EoE in children undergoing an elective oesophago-gastro-duodenoscopy (OGD). The
purpose of this study was to determine the frequency of EoE in children undergoing elective OGD for
any indication and specifically for symptoms suggestive of oesophageal dysfunction, as well as less
specific symptoms with known potential association to EoE.
Methods: 200 consecutive OGDs in patients less than 18 years of age who underwent an elective
procedure from February to June 2018 in a single tertiary Paediatric Gastroenterology centre in Bristol,
United Kingdom were identified. Electronic and paper records were examined to determine clinical
indication and macroscopic and histological findings.
Results: The median age of children included was 11.9 years (age range 4.5 months-18 years, males
61%). 60/200 (30%) were performed to investigate symptoms of oesophageal dysfunction, 51/200
(25.5%) for abdominal pain, 17/200 (8.5%) for failure to thrive and 129/200 (66%) for other indications
not associated with EoE. A proportion of patients (66/200, 33%) had more than one clinical indication
for OGD. Oesophageal eosinophilia was found in 20/200 OGDs (10%), of which 4 were newly
diagnosed EoE and 16 were EoE reassessments. The frequency of EoE in patients by indication was
oesophageal dysfunction 20% (12/60), weight loss/failure to thrive 5.9% (1/17), abdominal pain 5.9%
(3/51), and non-EoE indications in 1.6% (2/129). Macroscopic examination was normal in 172 of the
total number of OGDs performed (86%), 42/60 (70%) of the patients with oesophageal dysfunction
and 6/20 (30%) of EoE patients. Of the patients with oesophageal dysfunction and normal
macroscopy, 23/42 (54.8%) had at least 4 oesophageal biopsies in total from different levels.
Conclusions: The frequency of EoE in an outpatient paediatric population having OGD was 10% for
any indication, rising to 20% for oesophageal dysfunction. 45.2% of patients with symptoms of
oesophageal dysfunction and normal macroscopy had suboptimal biopsy sampling, indicating that the
EoE frequency could be higher.
EoE is a disease that is commonly encountered nowadays in the endoscopy suite and its frequency is
expected to increase further with its rising incidence and the regular endoscopic reassessments
required for follow up.
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Eosinophilic esophagitis and H pylori in children
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Objectives and Study: Eosinophilic esophagitis(EoE) has become a common problem in the
developing world. It is a chronic, immune/antigen-mediated, esophageal disease characterized
clinically by symptoms related to esophageal dysfunction and histologically by eosinophil-predominant
inflammation. During endoscopy esophagus may have whitish lesions/lines, furrowing and
trachealisation. Helicobacter pylori is a microbe causing gastritis, and is commonly seen in developing
societies. H. pylori has been inversely associated with allergic diseases, (hygene hypothesis). We
aimed to see if H. Pylori is common among EoE patients.
Methods: We reviewed the data of patients with EoE from 2012 to 2018. The diagnosis for EoE and
H.pylori were made according to ESPGHAN/NASPGHAN criteria. We took the children with biopsy
proven esophagitis as the control group and compared them with EoE group. All patients with any kind
esophagitis and who had gastric biopsies as well were included to the study.
Results: There were 21 children diagnosed with EoE. , 4 girl and 17 boys; aged between 3-17 years.
The most common complaint was vomiting and odynophagia, while 3 patients had difficulty during
swallowing, and 3 had hemathemesis. Among all EoE patients, there were 14 children with biopsy
proven H. pylori gastritis.
There were 29 patients in the control group , aged between 2-17, and 10 girls. H.pylori gastritis was
found among 19 patients.
In both groups H.pylori gastritis was seen among most of the patients without any significance.
Conclusion: Although we present a very small group of patients with EoE, and small control group
most patients were H.pylori positive. This report is made from a country where H.pylori is still very
common both in adults and children. We suggest that the high ratio of the infection countrywide is still
present and larger groups may show the real association between EoE and H.pylori infection
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Differences in implementation of guidelines on diagnosis and treatment of Eosinophilic
Esophagitis (EoE). An overview of current pediatric and adult GI practice in Europe
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Background: Guidelines for diagnosis and treatment of Eosinophilic Esophagitis (EoE) have changed
markedly over the last decade. An international survey, conducted by the ESPGHAN EGID Group,
aimed to analyze differences in current practice of European Pediatric (PG) and Adult
Gastroenterologists (AG) in their management of EoE, and to assess self-reported adherence to
guidelines.
Methods: Gastroenterologists treating children and/or adults in 13 European countries and the United
Arab Emirates were contacted and asked to complete a multiple-choice questionnaire to gauge
physician demographics, EoE diagnosis and management strategies.
Results: Of the 1232 gastroenterologists who completed the questionnaire, 465 were PG and 697
were AG. In contrast to current guidelines on EoE diagnosis, only 41% of gastroenterologists (22% AG
vs. 68% PG, p< 0.01) reported taking biopsies in patients with symptoms of esophageal dysfunction
but without macroscopic endoscopic abnormalities; 92% (97% PG vs. 88% AG, p< 0.01) reported to
take biopsies when dysphagia was the specific symptom; 81% (86.2% PG vs. 77% AG, p< 0.01)
sampled multiple esophageal sites when suspecting EoE. High dose PPI administration (68.1% PG vs.
72.4% AG) followed by elimination diets (31.6% and 27.3% respectively) were the most common first
line treatments. Following failure of initial PPI treatment, the majority of both PG and AG opted for oral
topical steroids (56.4% PG vs. 86.9% AG, p< 0.01), however PG utilize food elimination diets as
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second line treatment significantly more often than AG (43.5% PG vs. 13.3% AG, p< 0.01).
Geographic practice differences were noted, for example the highest use of high dose PPI as first line
treatment was reported in Spain while, of elimination diets, in the United Arab Emirates. Although
proven unreliable, 24.1% of prescribed food elimination diets were reported to be based on specific
allergy testing (32.8% PG vs. 16.3% AG, p< 0.01) and up to 83% refer their patients for allergic
assessment after diagnosis of EoE.
After initiating therapy, the majority reported monitoring therapeutic response endoscopically (86.3%
PG vs. 69.7% AG, p< 0.01). German PG universally reported endoscopic follow-up while Dutch
gastroenterologists were least likely to follow this approach. A greater proportion of PG than AG
indicated that had read at least one recent international guideline (89% PG vs. 56% AG), but both PG
and AG alike recognize the potential benefit of national guidelines concerning the diagnosis and
treatment of EoE (86% PG vs. 85% AG).
Conclusions: The general practice of pediatric and adult gastroenterologists differs and diverges from
international guidelines on diagnosis as well as treatment of EoE. Geographic practice variations are
apparent. Although the majority indicated awareness of recent practice standards, strategies to
improve the implementation of current guidelines are urgently needed.
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Objectives and Study: Allergic colitis (AC) is one of the most common etiologies of rectal bleeding in
infants aged one to six months. The infants are usually well appearing with no constitutional
symptoms. Cow's milk and soy proteins are the foods most frequently implicated in AC. The aim of this
study is to apply step-by-step dietary restrictions in the mother´s diet or change of formula in formula
fed infants and evaluates the clinical response.
Methods: 60 healthy infants whose clinical and evaluation results indicate proctocolitis in our
outpatient gastroenterology clinic was our target community. They divided into three groups according
to the type of feeding; group 1were exclusively breast fed, group 2 were exclusively formula fed and
group 3 were formula and breast fed together Any conditions that may cause bleeding diarrhea were
examined. All patient demographic information was obtained. In the case of breast-fed infants, in 4
stages, allergenic foods were removed from the mother´s diet. In the case of infants fed with formula,
at first extensive hydrolyzed formula was given and if they did not respond, it was replaced by an
amino acid-based formula. Follow-up was scheduled every two weeks.
Results: 60 full term infants (34 males and 26 females) aged 3 days to 20 months participated in the
study. Up to the time of our initial evaluation the mean age and weight of infants was 73.3390± 1.0065
day and 3292.7119± 367.93848 gram respectively. There was no significant difference in sex (Pvalue=0.359) and type of labor (P-value=0.849) between the groups based on Chi-square statistical
analysis. Of the all infants, 33 had a history of eczema and the parents of 47 infants had a history of
allergy with the most prevalence in group one. History of allergy in siblings was more in the first and
third group. Mean quantity of fecal calprotectin (200.4324±147.61672 µg/kg), WBC (10.7778±
5.99010) and RBC (7.4730± 4.31880) were measured. None of these variables were statistically
significant between three groups. Rectal bleeding of up to 50% of infants stopped after mother's diet
elimination (15 in stage A, 8 in stage B and 7 in stage C). 10 infants needed to extensive hydrolyzed
formula and 20 to amino acid-based formulas. We also evaluated the differences in the calprotectin
level by type of bleeding and the type of response to treatment in neonates, which lead in significant
results.
Conclusions: We conclude that there is no need for immediate use of amino acid or extensive
hydrolyzed formulas in the first stage of blood releasing in stool, and in many of them, only with simple
elimination in mother's diet the bleeding will stop. In addition to imposing a financial burden on the
family and the government, the baby is deprived of breast milk and its benefits and the emotional
relationship between mother and infant is reduced also
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Objectives and Study: Recent studies have investigated the hypothesis of a correlation between
migraine and infantile colic (IC). However, results concerning migraine with aura and without aura, as
well as the therapeutic approaches, have been inconsistent. This project aims to study this condition in
a Portuguese population.
Methods: A cross-sectional and observational study was conducted. The target population was every
infant born in the first trimester of 2018 in a Portuguese university hospital. The parents answered a
phone questionnaire between the 12th and 20th week of the infant's life, with questions concerning IC,
assessed by the ICHD-III (International Classification of Headache Disorders, 3rd edition) criteria, and
family history of migraine, evaluated by the ID Migraine tool or a previous medical diagnosis. Other
variables included the duration of breastfeeding, parental diagnosis of IC, therapeutic approaches for
IC, and maternal history of IC. For this study were excluded all infants with diagnosed organic
disorders. For the statistical analysis were used Pearson Chi-square tests, Student t-tests, and a
binary logistic regression.
Results: From the 737 infants born in this hospital in this period of time, 250 agreed to participate in
the study (12-20 weeks old, corrected for gestational age). IC had an incidence of 17% (n=43), but
62% of the parents considered their child had IC. There was no difference concerning the gender
(p=0.536) or the age (p=0.249) between colicky and non-colicky infants. There wasn't a significantly
different diagnosis accuracy of IC between migraineurs (Mean (M)=0.52, Standard deviation
(SD)=0.50) and non-migraineurs mothers (M=0.57, SD=0.49), p=0.209. In the IC group 70% (n=30) of
the infants had mothers with migraine and 12% (n=5) had fathers with migraine, whereas in the
healthy group 36% (n=74) of mothers and 10% (n=20) of fathers had migraine. 63% of the infants with
IC (n=19) didn't have a positive maternal history of IC. An association was found between maternal
migraine and IC (OR=3.68, p< 0.001). IC was positively associated with migraine without aura (p<
0.001) but not with migraine with aura (p=0.129). No association was assessed between history of
migraine in the father and IC (p=0.696), or between maternal history of IC and IC (p=0.245). Longer
duration of breastfeeding was found to be related to a lower incidence of infantile colic (OR=0.68, p<
0.001), as it was shorter in infants with IC (M=9.77, SD=7.56) than in healthy infants (M=17.55,
SD=2.99). Pharmacological measures were used by 100% of colicky infants and were considered to
be ineffective, with no difference found between the five different drug classes used (p=0.117).
Measures related to stimuli reduction where 20% more effective (p< 0.001), and were used by 30% of
the parents.
Conclusions: Maternal migraine and breastfeeding duration were predictors of IC. This study didn't
find an association with paternal migraine and with migraine with aura, but this might be due to the
small sample of this variables. Regarding therapeutic approaches, stimuli reduction proved to be the
only beneficial measure in symptom relief. Therefore, this new neurological aetiology hypothesis for IC
should encourage more prospective studies, particularly regarding effective pharmacological
approaches.
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Objectives and Study: This is a review of our experience in 21 patients with Congenital Pyloric
Atresia outlining aspects of diagnosis, associated anomalies, management and outcome.
Patients and methods: 21 cases of CPA were seen. Their records were reviewed and the following
parameters were recorded. Age, sex, presentation, prenatal history, associated anomalies,
investigations, treatment, operative findings and the outcome.
Results: 21 cases (9 Males, 12 Females) with CPA were treated. 7 were full term and the remaining
14 were prematures. Their mean birth weight was 2.3 kg (1.1 kg to 3.9 kg). Polyhydramnios was seen
in 13 (65%). Two were brothers and four were members of the same family. Isolated CPA was seen in
8 (38%). Only one of the eight died. 13 had associated familial conditions; Epidermolysis bullosa (EB)
in 8 (38%) and multiple intestinal atresias (MIA) in 5 (23.8%). All underwent surgery except two who
died early due to sepsis. Variety of pyloric atresia encountered was as follows; pyloric diaphragm in 14
including double diaphragms in 2, pyloric atresia with a gap in 4 and pyloric atresia without gap in 3.
All patients did well in the early post-operative period but subsequently 10 died giving an overall
survival of 52.4%. Sepsis was the main cause of death.
Conclusions: CPA is a very rare condition. It can occur as an isolated lesion that carries a good
prognosis. The association of CPA with other familial and congenital anomalies like EB and MIA
carries a poor prognosis. In our series sepsis continues to be the main cause of death and an
associated combined immunodeficiency should be excluded.
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Objectives and Study: In Russia, the health of children and adolescents is characterized by a
significant prevalence of chronic diseases, a decrease in the quality of life and health of children. On
the basis of statistical data it is established that in the structure of diseases in children and
adolescents in Russia, the leading place is occupied by functional disorders of the gastrointestinal
tract. The high prevalence of gastroenterological diseases, especially among school-age children,
cause the relevance of the problem of finding risk factors for diseases of the gastrointestinal
tract.Purpose of research. To analyze the risk factors that contribute to the development of diseases of
the gastrointestinal tract (GIT), to choose the priority behavioral factors that contribute to the
occurrence of diseases of the gastrointestinal tract, as well as lifestyle factors using the method of
mathematical modeling.
Methods: In the age group from 14 to 18 years 456 respondents with diseases of the gastrointestinal
tract were interviewed. Factor analysis was carried out by component analysis, in which the original
data set was transformed into a system of non-correlating common factors. Classification of
macroeconomic indicators was made on the basis of the "factor loading matrix" characterizing the
relationship (correlation) of the original variables with the common factors. The number of factors was
determined in accordance with the Kaiser criterion.The factor analysis was carried out according to a
certain criterion (delayed access to a doctor, incomplete recovery, non-compliance with hand hygiene,
etc.), the values of orthogonal (non-correlating) factors. The calculations were made by private (PRI)
and complex risk index (CRI). Modeling relationships between effective and factor indicators.
Calculation of the influence of factors and assessment of the role of each of them in changing the
value of the effective indicator, assessment of "factor-effect", qualitative risk assessment using the risk
assessment matrix.
Results: The comprehensive risk index (CRI) in the examined patients was greater than 0.5-0.6,
including the private risk index (PPI) for parameters such as sleep, wakefulness and nutrition was
0.56, CRI, reflecting non-compliance with the rules of personal oral hygiene, was the maximum (0.82),
hand hygiene 0.68, body hygiene (Izv=0.51). Parameter irresponsible medical behavior 0.66 units,
including untimely access to the doctor (at=0.43), ignoring preventive examinations (at=0.45),
incomplete recovery (at=0.33), abandoning the drugs prescribed by the doctor (at=0.41).
Conclusions: The most significant group of risk factors for the formation of gastroenterological
pathology is non-compliance with the rules of personal hygiene. In second place in the ranking of risk
factors is irresponsible medical behavior. All this requires the adoption of measures on informing about
the risk, health education, training of the population and promote healthy lifestyles.
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Protein losing enteropathy-extremely rare presentation of Langerhans cell histiocytosis
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Objectives and Study: Protein losing enteropathy (PLE) is a condition characterised by a loss of
serum protein into the gastrointestinal tract, resulting in hypoproteinaemia which can present with
oedema, ascites, pleural and pericardial effusions and malnutrition. Mechanism of PLE can be divided
into three groups: lymphatic obstruction, inflamed mucosa and molecular changes in the epithelial
barrier in the absence of other signs of pathology. Diarrhoea can be a presenting symptom but may
also be absent.
Methods: We present a case of a 2 year old boy, previously healthy, who was admitted for
inapetence, adynamia and dorsal oedema. During the last few months he had nonspecific skin
changes resembling a diaper rash which were treated with topical ointments but did not retreat. He
had no gastrointestinal symptoms except decreased apetite. Initial laboratory results showed marked
hypoproteinaemia and hypoalbuminaemia with normal liver function. Abdominal and cardiac
ultrasound exam excluded ascites and pleural effusion, and confirmed a normal heart function and
morphology. Normal urinalysis excluded urinary loss of protein. Positive technetium-99m-labeled
human serum albumin scintigraphy and elevated alpha 1-antitrypsin levels in the stool confirmed
enteric protein loss. Common infectious pathogens, food allergies and coeliac disease were excluded,
as well as systemic disease like systemic lupus erythematosus which can sometimes manifest as
PLE. Further diagnostic procedures included oesophagogastroduodenoscopy which showed rigid
duodenum with flattening of the duodenal folds and absent peristalsis and ileal mucosa with mosaic
pattern of villous atrophy. Pathohistology revealed increased count of CD68 and CD1a + cells which
was indicative for Langerhans cell histiocytosis which was definitely confirmed with skin biopsy.
Results: Initial treatment was supportive with infusions of 20% human albumin and parenteral
nutrition, and when the diagnosis was established targeted treatment with vinblastine and
prednisolone was started with a good clinical response. After induction therapy all skin changes
resolved, he started gaining weight on full enteral nutrition. At the moment our patient is in good
clinical condition, receiving maintenance therapy. Control oesophagogastroduodenoscopy is planned
at the end of the treatment (12 months after initiation of therapy).
Conclusion: Involvement of gastrointestinal tract within Langerhans cell histiocytosis is extremely
rare. So far, a few case series describe it in only 1-5% of patients, mostly in children under 2 years of
age. Protein losing enteropathy appears as the leading symptom in 15% of patients. Long-term
prognosis and survival are worse than in other types of histiocytosis, so it is of utmost importance to
suspect it in a timely manner, especially if the skin and gastrointestinal tract are simoultaneously
affected. In the case of protein losing enteropathy especially with the presence of skin changes,
Langerhans cell histiocytosis must be considered.
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Objectives and Study: CoMiSSTM-questionnaire is a simple tool that helps to score symptoms that
might be signs of cow´s milk allergy (CMA). It gives a relevant information about the patient´s clinical
condition by scoring the gravity of atopic dermatitis, colic behaviour, type of stools, regurgitation and
respiratory symptoms.
Methods: We used CoMiSSTM questionnaire to evaluate the abovementioned symptoms possibly
caused by cow´s milk (CM) ingestion, either in breastfed infants or in formula-fed ones. Out of all
enrolled individuals we selected healthy infants who were exclusively breastfed till the 6 th month of
age. We obtained 581 completed questionnaires from 83 infants (42 males, 41 females) aged 6
weeks, 3 - 4 - 6 - 8 and 10 months and 1 year. No of completed questionnaires by 1 infant (parent)
were 7. Questionnaires were completed by the parent during visitations in paediatrician´s GP under
supervision of health care professionals. We calculated their CoMiSS values and it´s changes
according to age. None of those enrolled infants had proven CMA before and during the study. For
statistical analysis we used the Microsoft Excel tools.
Results: The CoMiSS score in healthy exclusively breastfed infants aged 6 weeks to 6 months was
minimal 0 points and maximal 11 points. The average in age appropriate groups was decreasing with
age: 6 weeks 5,94±1,99, 3 months 5,07± 1,61, 4 months 4,99±1,97, 6 months 3,82±1,99. 46,99% of
exclusively breastfed infants had the highest score at 6 weeks of age. The difference between the
values at 6 weeks and 6 months was statistically significant (p< 0,05).
Conclusions: Healthy exclusively breastfed infants show decrease of CoMiSS score during the first 6
months of their lives. Our results reflect natural evolution of nonspecific symptoms in this specific
group.
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Objectives and Study: Children with Neurodisability have feeding and swallowing problems which
can lead to insufficient calories intake. They encounter varying degrees gastroesophageal reflux, and
recurrent aspiration. On the other end of the spectrum, they also experience chronic recurrent
diarrhoea or constipation due to gut dysmotility.
Society paper for the ESPGHAN published in JPGN August 2017 looked at evidence based guidelines
for the evaluation and treatment of GI problems of those children.
We audited our practice against the 31 clinical questions and recommendations addressing the
multidisciplinary management of those conditions.
We looked for the clinical improvement as target achievement following the intervention. Parent's
satisfaction was used as a tool for quality improvement as we consider it more feasible and reliable
than Quality of life questionnaires for this group of children.
Methods: Children with Neurodisability are regularly seen and assessed in the neurodevelopmental
and feeding clinic run by Paediatric Neurodisability consultant with the support of Speech and
language therapist (SLT) and dietician. They are discussed regularly in a multidisciplinary (MDT) set
up. The meeting are attended by Paediatric gastroenterologist, Paediatric Surgeon, Dietician. SLT
attends when individual cases are discussed.
We looked retrospectively to children discussed in 2016-2017. We compared our MDT Neurodisability
meeting management with recommendations addressing the clinical questions posed in the
ESPGHAN society paper.
Crucial decision about nutritional management and whether to use or not to use the oral methods in
relation to safe versus unsafe swallow. The choice of nutrition, Enteral Nutrition including Tube
feeding, Gastrostomy/Jejunostomy when indicated and whether there is other Surgical intervention
(Nissen Fundoplication).
Management of Gastrointestinal issues including Dysphagia/Oral Motor Dysfunction,
Gastroesophageal reflux disease and other symptoms due to gut Dysmotility is discussed.
Results: 40 patients with complex Neurodisability, feeding and Gastrointestinal issues were followed
up during the study period. Some had more than one diagnosis with other medical/surgical problems
needing the involvement of a Paediatric surgeon.
Neurodisability Diagnoses:
19/40 cerebral palsy/ex. Prem. 4/40 IUGR
9/40 with Down's syndrome, and 9/40 other Chromosomal anomalies
8/40 epilepsy/dystonia
7/40 global developmental delay
3/40 Autistic Spectrum Disorder
Management Outcome:
16/40 had medical treatment,
9/40 had diagnostic endoscopy,
7/40 had gastrostomy,
5/40 gastrostomy and fundoplication.
One had further surgical treatment.
None had surgical jejunal tube insertion.
33/40, 82.5% have clinically improved with target achieved (p< 0.01).
We achieved parent's satisfaction in 30/40, 75% (p< 0.01).
6/40 having ongoing care.
5 passed away due to their complex condition.
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Conclusions: Systematic multidisciplinary team (MDT) for the care of children with Neurodisability is
crucial to manage gastrointestinal problems appropriately in a timely fashion. The ESPGHAN
Guidelines on Gastrointestinal and nutritional complications for those children have been very useful in
our model which can be used successfully in the proper set up in a district general hospital.
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Objectives and Study: Food protein-induced enterocolitis syndrome (FPIES) is a potentially severe
non-IgE-mediated food allergy usually caused by cow´s milk and more rarely by solid foods.
The aim of the study is to describe the epidemiology and the natural history of children with FPIES, in
a single center.
Methods: A retrospective descriptive single-centre study was conducted. Subjects included in this
study were children who consulted the allergy/gastroenterology outpatient clinic of the Pediatric
Department of Mother and Child Hospital between 2013 and 2018 with symptoms for suspected
FPIES.
Results: 25 children were admitted to our department with symptoms for suspected FPIES.
8/25 patients (four boys and four girls) had been diagnosed with acute/chronic FPIES (3 acute/5
chronic, 37,5%/ 62,5%). 3/8 patients had associated comorbidities (in details: one baby with Down
syndrome and heart disease; one baby with Turner syndrome and major thalassemia; one baby with
aortic bicuspid valve).
Cow milk was the most common triggering food (7/8, 87,5%), followed by egg (1/8).
6/8 (75%) children were hospitalized, with severe symptoms at the time of the diagnosis.
The mean age at the diagnosis was 100 days (median 60 days, range 6-300 days)
2/8 had initially positive allergy tests (1 cow milk, 1 egg).
1 baby showed unusual shift from IgE-mediated milk allergy to food protein-induced enterocolitis
syndrome.
1 patient had symptoms at the Introduction of solid food, during supervised introduction.
FPIES had been resolved for 6 /8 (75%) patients within18 months after the first reaction.
1 girl with FPIES for egg had symptoms at the OFC at 4 years
Conclusion: FPIES is a heterogeneous condition, with unclear pathophysiology. Previous case
reports showed an association between Down syndrome and FPIES.
In our single center experience we highlight association with other comorbidities in particular
congenital heart disease and genetic syndrome.
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Objectives and Study: At our hospital esophageal atresia (EA) repair is performed by minimally
invasive surgery whenever it is possible. Gastroenterological follow-up includes clinical evaluation in
the outpatient clinic 3 weeks post-operative; and upper gastrointestinal endoscopy 3-6 months after
surgery. In 2017 our team described the Anatomic Thoracocopic Repair of Esophageal Atresia
(ATREA), which involves an esophageal anastomosis performed medially to the azygos veins,
preserving normal anatomy. We aimed to review our results and match them to the consensus
references published by ESPGHAN (Krishna et al. J Pediatr Gastroenterol Nutr 2016).
Methods: Since 2012, 20 newborns had the diagnosis of EA (1 Gross type A, 1 type B, 16 type C, 1
type D and 1 type H). Sixteen were operated by thoracoscopy (type A, type B and 14 type C), nine of
wich were ATREA. We retrospectively collected data regarding the early post-operative period and the
gastroenterological follow-up (fistula recurrence, anastomotic stricture, gastroesophageal reflux,
respiratory symptoms and failure to thrive) of all newborns with type C EA (n = 16). Results of the
global group and the ATREA group were compared to ESPGHAN references.
Results: Results are presented in the table.

ESPGHAN references
(%)

Global n=16 (%)

ATREA n=9 (%)

4 (25%)

0

Fistula recurrence

0

0

5-14%

Anastomotic stricture (2)

8 (50%)

4 (44%)

18-60%

Surgical GER

1 (6%)

0

0-45%

Respiratory symptoms (3) 3 (19%)

1 (11%)

14-40%

Failure to thrive (4)

0

7-9%

Early postoperative
complications (1)
Gastroenterological
Follow-up

1 (6%)

[Results]
1Early

postoperative complication was defined by any condition that prolonged the mechanical
ventilation over more than 3 days; 2Anastomotic stricture when ≥1 dilation was required; 3Respiratory
symptoms included persistent cough, wheezing, dyspnea, bronchitis, recurrent infections, obstructive
or restrictive lung disease, tracheomalacia and pneumonia; 4Failure to thrive if weight or height < P3;
GER - Gastroesophageal Reflux.
Conclusions: We conclude that our results fit or even transcend the references reported by
ESPGHAN, namely in patients submitted to ATREA.
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Objectives and Study: To evaluate the adoption and implementation of paediatric gastroenterology
societal guidelines among general paediatricians in a large health maintenance organization.
Methods: We conducted a cross-sectional study using our health maintenance organization survey
system using a questionnaire regarding the knowledge and usage of societal guidelines on coeliac
disease and Helicobacter pylori infection in children. E-questionnaires were sent to a random sample
of 305 paediatricians who represent the paediatric community care workforce within the country
accounting for age, gender and socioeconomic status. Final study population included 108
paediatricians (Response rate 35.8%).
Results: Regarding coeliac disease, 37% declared knowledge and usage of society guidelines;
nevertheless, their knowledge and practice were mostly in accordance with ESPGHAN guidelines. All
participants refer for a serology test as the first step to diagnosis, 89% refer a patient with positive
serology to a paediatric gastroenterologist, 98% refer first degree relatives for diagnostic workup, and
92% test patients with other autoimmune diseases for coeliac disease. Regarding Helicobacter pylori
infection, 47% participants declared the regular usage of society guidelines. Compliance with
guidelines was much lower than for coeliac disease; for example, only half reported referral of patients
with refractory iron deficiency anaemia for Helicobacter pylori diagnostic workup and treatment. One of
six paediatricians reported on routine referral to a paediatric gastroenterologist for complete workup
after positive non-invasive tests. Referral for tests to confirm Helicobacter pylori eradication was
reported by 53% if the child´s symptoms resolved following treatment.
Conclusions: Societal guidelines were not uniformly adopted by paediatricians. Specifically - the
adherence to coeliac disease guidelines was much more prominent than for Helicobacter pylori
infection, implying the need for educational programs in gastroenterology for general paediatricians for
adequate implementation of guidelines.
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Objectives and Study: Autism spectrum disorder (ASD) is considered a heterogeneous set of
neurodevelopmental diseases, characterised by impairments in communication, social interaction and
repetitive behaviour. The incidence of ASD has been increasing dramatically in the past few decades.
Growing evidence shows that the microbiome plays an important role in maintaining the health of the
host and may have a role in autism. Differences in the microbiota composition in children with ASD
compared to unaffected controls have been reported in various studies. The aim of this study was to
systematically review the existing literature concerning the role of the gut microbiota in ASD.
Methods: An extensive literature search was conducted using MEDLINE and EMBASE databases to
identify studies for this systematic review (January 1966 through June 2018). Studies were included if
they compared the intestinal microbiota analysis of autistic children with those of healthy children
(related and/or unrelated), and provided information on specific bacterial taxa. The studies were
evaluated for sample size, age range of children included, study methodology and composition of the
gut microbiota. General reviews, studies based on adult subjects or animal models and in vitro studies
were excluded. Solely culture-based studies were also excluded from this review.
Results: 586 papers were identified of which 19 met inclusion criteria for this review. The studies
ranged from 12 to 104 participants, aged between 2 and 18 years and from various geographical
areas. The majority of studies assessed faecal samples, however four studies examined mucosal
biopsies from different intestinal sites. Firmicutes, Bacteroidetes and Proteobacteria were the most
abundant phyla reported in all studies. Three studies noted a significant increase in the
Firmicutes/Bacteroides ratio, others reported no difference or a higher proportion of Bacteroides.
Amongst the Firmicutes phylum, increased Clostridiales levels were reported in ASD patients in both
16S rRNA pyrosequencing studies and qPCR analyses. Other bacteria that were reported to be
significantly higher in autistic children were Sutterella, Desulfovibrio and Lactobacillus species,
however, the findings were inconsistent across studies. Two studies reported no difference in the gut
microbiota between children with autism and unaffected individuals. The potential confounding effects
of antimicrobial use, gastrointestinal symptoms and diet on the gut microbiota were unclear due to
poor integration of these factors in all studies.
Conclusions: The role of the gut microbiota in ASD remains to be elucidated. The inconsistent
findings from studies, in part, can be explained by the heterogeneous populations and methods used.
Details regarding antibiotic use, diet and gastrointestinal symptoms will be key to unravelling the link
between autism and altered gut microbiota. Gaining a better understanding of this gut-brain
connection may offer insights into potential diagnostic or novel therapeutic options for ASD.
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Collagenous gastritis and colitis - a rare clinical entity in children
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Objectives and Study: Collagenous gastritis is a rare gastrointestinal disorder in children (Matta et
al., 2018). It was first described in 1989 by Colletti and Trainer (Colletti & Trainer, 1989). It is
characterized by subepithelial deposition of dense collagen bands. Typically, children present with
recurrent abdominal pain and iron deficiency anaemia (Suskind et al., 2009). In children, histological
changes are usually limited to the stomach, there a few cases associated with collagenous colitis like
in the adult-onset form (Hijaz et al., 2013).
Methods: A 12-year old male presented with recurrent diarrhea over 10 years and abdominal pain for
3 months. No family history of inflammatory bowel disease. Laboratory results showed calprotectin of
600 µg/ g and mild iron deficiency and no hypoproteinaemia. Coeliac disease and infectious causes
for symptoms were ruled out.
Endoscopy findings included nodularity of the gastric mucosa and erythema and macroscopically
normal colonoscopic findings. Histological presence of a subepithelial collagen band in association
with an inflammatory cell infiltrate in the lamina propria in gastric and particularly colonic biopsies was
found. The patient was treated successfully with loperamide for 6 months but then presented with 4-6
stools per day again. According to adult studies budesonide treatment was initiated (Baert et al., 2002;
Bonderup et al., 2003; Chande et al., 2017; Madisch et al., 2005; Miehlke et al., 2002; Miehlke et al.,
2014; Miehlke et al., 2005).
Results: Collagenous gastritis and colitis are relatively uncommon diseases. The presenting
symptoms of the paediatric type include abdominal pain and iron deficiency. Paediatric patients
presenting with chronic diarrhea have evidence of concomitant collagenous colitis. A specific therapy
for collagenous diseases has not yet been established. Under therapy clinical improvement was
observed in some cases but no resolution of endoscopic or histologic abnormalities has been
documented.
Conclusions: Collagenous gastritis is a rare clinical entity in children, a small group of children
presents with collagenous colitis. Children with collagenous gastritis and lower gastrointestinal
symptoms should be investigated with a colonoscopy.
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regional cohort study
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Objectives and Study: Rectal bleeding in children is a common source of referral to paediatric
gastroenterology services. In many centres long waiting times for both outpatient clinics and
endoscopy lists mean these children may be triaged directly to colonoscopy based on this perceived
'red flag' symptom. However, the macroscopic and microscopic findings at colonoscopy are often
normal. We aimed to identify potential predictors of pathology in children with rectal bleeding based on
initial assessment and investigations.
Methods: Retrospective chart and electronic medical record review of children < 18yrs with rectal
bleeding who underwent elective colonoscopy in a tertiary paediatric gastroenterology centre (serving
a defined geographical region) between 01.01.2013 and 31.12.2017 was performed; patients were
followed for a minimum of 10 months. Patients were excluded if they had a known organic cause of
rectal bleeding, presented as an emergency requiring urgent endoscopy or if they had previously
undergone colonoscopy for rectal bleeding. Patient demographics, history of presentation,
examination, initial blood and stool investigations and final colonoscopy result were recorded.
Statistical analysis was performed using SPSS software.
Results: 474 elective colonoscopies were performed over 5 years; 132 children met the inclusion
criteria. Age range of patients was 2-17yrs (median 10.5; IQR 6.7-13.9) with 76/132 (58%) male.
Overall 68/132 (51%) had pathology detected; inflammatory bowel disease 37/132 (28%), polyp
16/132 (12%), other (e.g. infective colitis, rectal prolapse, threadworms and non-specific colitis) 15/132
(11%). Symptoms predictive of pathology included bleeding duration ≤3 months (p=0.007), bleeding
frequency at least once weekly (p=0.025), diarrhoea (p=0.008), nocturnal stooling (p=0.002) and
weight loss (p=0.002). Initial blood tests predictive of pathology included abnormalities in haemoglobin
(p=0.015), platelet count (p=0.006), ESR (p=0.032) and CRP (p=0.005). A reported history of
constipation was the only predictor protective of pathology (p=0.007). Faecal calprotectin (FC)
≥200µg/g was the most useful predictor (OR 186, 95% CI 21-1635; p< 0.001); PPV 97.7% and NPV
81.2%. This proved clearly superior to a full set of normal symptoms (PPV 62.11%, NPV 75.68%),
blood tests (PPV 74.4%, NPV 56.8%) or both (PPV 64.1%, NPV 80.0%).
Conclusions: Rectal bleeding should not be considered a 'red flag' symptom in children, with almost
half having no organic cause identified at colonoscopy. FC should be provided at the time of referral to
assist triaging of patients. Those children with FC < 200µg/g, without compelling clinical context
(history, exam), should not be booked directly to colonoscopy and require initial outpatient assessment
to further investigate other useful predictors of pathology based on symptoms and blood tests. This will
allow time for reassurance, potential management of any underlying constipation and planned
colonoscopy if clinically appropriate.

Disclosure of Interest: DCW has received speaker’s fees, travel support, and/or participated in
medical board meetings with AbbVie, Takeda, Roche, Ferring, Predictimmune, Dr Falk, Napp, and 4D
Pharma.
Contact e-mail address: cburges2@ed.ac.uk

Volume 68, Supplement 1, May 2019

331

GASTROENTEROLOGY - Gastroenterology other
G-P-193
Short-term outcome of patients with gastroschisis treated at the Clinical Hospital Center in
Zagreb - a ten-year review
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Objectives and Study: Gastroschisis is a congenital malformation characterised by prolapse of the
abdominal organs through the anterior abdominal wall defect. Although the survival rate of patients in
the present age exceeds 90%, some patients have significant short-term complications that are largely
determined by associated malformations and the degree of damage of the prolapsed bowel. The aim
of this study was to analyse the short-term outcomes (up to hospital discharge) of a cohort of patients
with gastroschisis and to examine whether the outcome was related to the associated intestinal
malformations /complications.
Methods: This is a retrospective analysis of patients with gastroschisis treated during a ten-year
period (2007-2017) at UHC Zagreb. Depending on the condition of the gastrointestinal tract after
delivery and the existence of associated malformations of the intestine, we categorised the patients
into complex (intestinal atresia, volvulus, perforation/necrosis) and simple forms of gastroschisis (intact
intestine). We compared the characteristics of each group. During the 10 year period we have treated
31 patient. Four were excluded because of unavailable medical history (all survived). The maternal
age was 22 (± 4.7) years. 80% were prenatally diagnosed with a median GA 20.5w (8-37), fifteen
(56%) were born prematurely. Only two (7.4%) patients had associated extraintestinal anomalies
(hypospadia, bilateral hydronephrosis, polypsplenia, double gallbladder).
Results: 19 patients had simple and 8 complex form of gastroschisis (intestinal atresia, n=6, ischemia
and / or necrosis, n=5, perforation, n=1). The median age at time of surgery was 3.4 (2-11) hours. The
abdominal wall was primarily closed in 30% . During the initial closure of the cavity, resection of the
bowel and formation of a stoma were performed in 6 (22.2%) patients. By the end of hospitalisation,
22 (82%) patients were reoperated, most often due to ileus (n = 25). 26 (96%) patients survived. The
duration of complete parenteral nutrition was 30 (7-157) days, the time to establish complete enteral
intake took 51 (19-448) days and the length of hospitalisation 107 (25-470) days. Among survivors, full
enteral intake was established during hospitalisation in 25 (96.2%) patients (median 51 days),
including three out of four patients with short bowel syndrome. Patients with complex gastroschisis
were more immature, BW < 10p, more frequently reoperated and required longer time to achieve
complete enteral intake. Though treatment lasted longer in patients with complex gastroschisis (196
vs. 76 days, P = 0.08), it did not reach statistical significance. In the analysis of the factors affecting
the length of hospitalisation the number of reoperations was significant.
Conclusion: The survival of our patients (97%) is consistent with the results of other centres.
However, the time to establish full enteral intake and duration of hospitalisation is significantly longer,
what is consistent with the established practice of our department which prefers that every patient
achieves full enteral nutrition during hospital stay, including those with a complex form of gastroschisis
for which associated anomalies complicate the clinical course of the disease.
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Objectives and Study: To study the effect of acidemia at birth on the superior mesenteric arterial
blood flow in term newborns.
Methods: Prospective observational study done in a single centre multi-speciality tertiary referral unit
in Kolkata, India. Umbilical arterial blood gas was done in 54 apparently healthy uncomplicated term
babies. A pH of < 7.2 and a base excess of < -12 was (either/or) identified as a marker for acidemia at
birth (10/54). Transcutaneous ultrasound was used to measure the superior mesenteric arterial blood
flow in these babies. These were compared with a control group without acidemia (44/54) to detect the
statistical significance.
Results: The birth weight of the two groups did not differ significantly (p 0.789). However the mean
APGAR at 1min (p< 0.001) and 5 minutes (p 0.006) were significantly lower in the acidemic group.
The mean umbilical arterial pH (p< 0.001) and base excess (p< 0.001) were both significantly lower in
the acidemic group. An ultrasound monitoring of superior mesenteric arterial blood flow revealed that
the Resistivity Index (RI) was significantly higher in the acidemic group(p< 0.001). This significant
increase in RI in acidemic term newborn was detected irrespective of the mode of delivery or the
maternal anaesthesia administered.
Conclusions: Term neonates with relative acidemia at birth, have a significantly higher Resistivity
Index (RI) of their superior mesenteric artery. This can be a predictor of poor vascular compliance,
increased vascular resistance and a relatively compromised down stream blood supply of the small
intestine in these neonates.
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Experience of gastro-jejunal tube placement in children intolerant to gastrostomy feeding
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Introduction: While the indication of gastric feeding in children is well established by percutaneous
endoscopic gastrostomy (PEG), there is limited evidence on optimising feeding in children not
tolerating PEG feeding. Conversion to jejunal feeding (PEG-J) can be arranged as an extension from
gastrostomy (Freka® or Corflo® PEG) or replacement by a Gastro-Jejunal tube(GJ).
Aims and Objectives: To review the outcome of PEG-J feeding, to measure the frequency of
unplanned PEG-J change and to assess the reason for unplanned PEG-J change.
Methods: Systematic electronic record review of all patients receiving PEG-J placement within 1 year.
Analysis of indication, co-morbidities, outcome, frequency and reason for unplanned tube changes.
Results: N=92 patients had a PEG-J in situ in 2017 (inserted between 2010-2017). N=24 patients
were excluded due to incomplete information. N=68 patients were included. Mean age of insertion was
4.66years. Most common underlying conditions were neurological, gastroenterology and genetic.
N=65 patients received GJ and n=3 had Freka-Jej extensions. N=33 patients had more than 1
indication for PEG-J insertion. These indications are vomiting (n=32); reflux (n=25); aspiration (n=16);
faltering growth (n=9); retching (n=7); abdominal pain (n=4); leaking PEG site (n=4); previous NJ feeds
(n=3); large gastrostomy output (n=2) and D3-4 compression (n=1). 91% of patients reported to have
symptomatic improvement. 39 patients required 88 unplanned PEG-J changes. 30/88 changes
required hospital stay ranging from 1 - 6 days (average =1.9days). Notably, 52% of patients required
an unplanned tube changed within 2 months; 23% between 3-4 months; 18% between 5-6 months
and 5% after more than 6 months. 5 patients required unplanned inter-hospital transfer for PEG-J
change.
The reasons for unplanned PEG-J change are balloon burst (24%); displaced (19)%; leaking (17%);
broken tube (17%); fell out (12%) and blocked (11%). These indicating significant technical and
functional problems. 91% of patients' symptoms improved with PEG-J insertion. Vomiting and reflux
were the commonest indication for jejunal feeds. 66% of changes occurred as day case by using an
agreed pathway.
Summary: Over a 7 years, the conversion of PEG to PEG-J has increased leading to substantial
symptom improvement in over 90%. However, 65% of patients required semi-urgent PEG-J changes
and majority were arranged as day case with a close collaboration between gastroenterology and
radiology was pivotal to minimise the need for admission and length of stay.
Conclusions: In our experience, PEG-J is an effective feeding method in gastric feed intolerance
patients. Although we find that frequent unplanned tube changes are required (with significant
resource implications for interventional radiology), a pathway with clearly defined inter-departmental
coordination leads to excellent patient care and can be managed in the majority as day case
procedure.
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Objectives and Study: Food allergy (FA) is an immune reaction to a food antigen. Nutrition plays a
fundamental role. Furthermore, as part of some clinical expressions and/or as a consequence of its
management, alterations in the nutritional status and/or specific deficiencies of some nutrients have
been documented.Our objective was to evaluate the impact of the medical-nutritional treatment on the
stature-ponderal growth during the first 2 years of life in patients with a diagnosis of FA in an
outpatient center of pediatric gastroenterology and nutrition between 2008 - 2018.Observational and
analytic study of a retrospective cohort.
Methodology: Patients between 0 and 2 years of age with a diagnosis of FA who had completed
medical-nutritional treatment and on whom an oral food challenge (OFC) was carried out were
included. Sociodemographic, comorbidities and nutritional status variables were analyzed. The
patients were evaluated by a paediatric gastroenterologist, a nutritionist and a speech therapist.The
nutritional state was defined by means of anthropometric indicators and was analyzed using OMS
software.The frequency of each indicator was estimated at the beginning of treatment and during
OFC.The data were extracted from the medical records.The nominal and ordinal categorical variables
were summarized with absolute and relative frequency distributions. For continuous variables,
measures of central tendency and dispersion were used. In order to evaluate changes in
anthropometric variables, pre- and post-treatment differences were calculated and it was determined if
there were statistically significant differences with Wilcoxon signed-rank test.
Results: 92 patients, 55.9% females.Median age was 6.05 months ± 5,7 standard deviation (SD);
12.90% were premature.Most frequent clinical expressions were allergic proctocolitis (35.45%),
allergic enteropathy (33.33%) and atopic dermatitis (26.88%).72 patients underwent a blind challenge
(77.42%). Most frequent positive allergens by ImmunoCAP were cow's milk (23.5%) and eggs
(17.3%).Average time of treatment was 10.3 months ±4.41 SD.64.8% exhibited a normal nutritional
status at the outset and at the end, this increased to 73.9%. 26.88% exhibited feeding difficulties at the
beginning of treatment and improved with intervention of a speech therapist (38.04% vs. 1.09%), like
postprandial vomiting (27.17 vs. 2.17%), food rejection (22.83% vs. 0%). Upon admission, average
weight was 6447.97 gr ±2177.22 SD and at the end, 10109.35 gr ±1754.71 SD. Average height at the
beginning was 62.67 cm ±9.24 SD and at the end, 78.29 cm ±6.63 SD. Average head circumference
on admission was 41.34 cm ±3.91 SD and at the end, 47.13 cm ±3.40 SD. Statistically significant
differences were found in anthropometric data at the beginning and the end of treatment: weight/age
(p= 0.001) (Figure 1),height/age (p= 0.001),weight/height (p= 0.001) and head circumference/age
(p=0.001).
Conclusions: Timely diagnosis and appropriate medical-nutritional management are important factors
of the nutritional status in patients with FA. An interdisciplinary approach is fundamental for a
development of the growth potential of a child with FA. Multicenter studies with a larger number of
patients and those from different populations are required in order to corroborate these findings.
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Objectives and Study: Currently, enough information has been accumulated on the positive effect of
the protein component of the formula-fed neonates on the growth and vital activity of the neonatal gut
microbiome. In particular, the polypeptide caseino-macropeptide resulting from the enzymatic
hydrolysis of c-casein milk has a modeling effect on the gut bacterial microbiota composition. The aim
of the present study was to measure biochemical markers of gut bacterial microbiota condition in
formula-fed infants, who 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 babies, receiving bottlefed respectively. The latter group was divided into 2 subgroups: 1st subgroup included infants
receiving casein-dominant formula on the basis of goat's milk with prebiotics (51 babies), 2nd
subgroup included infants receiving formula on the basis of cow's milk whey protein with prebiotics (49
babies). All children assessment of stool characteristics (consistency, frequency, color), coprogram,
determination of monocarboxylic fatty acids (MFA) in the faeces by gas-liquid chromatography.
Results: In infants of both subgroups, against the background of fomulas, there were no significant
differences in regurgitation frequency (χ2 = 0.557; P> 0.05) and meteorism (χ2 = 0.02 P> 0.05).
However, intestinal colic was significantly less common (χ2 = 6.452; P < 0.05) was observed in
children of the 1st subgroup compared with the 2st. Also infants in two compared subgroups receiving
bottle-fed formulas had positive dynamics of MFA in faeces: increased activity of bifidobacteria and
lactobacilli, good utilization of acetic and butyric acids by and other types of microbiome, providing
energy for cells, change of the generic microflora composition, anaerobic populations of intestinal
microorganisms.
Conclusions: Most of the infants, receiving bottle-fed formula with prebiotics on the basis of different
protein source had decreased severity of transient functional digestive disorders.
Infants who received both casein-dominant fomulas based on goat milk and whey formulas based on
cow´s milk proteins showed positive dynamics of MFA in feces, which indicated an increase in the
activity of bifidobacteria and lactobacilli, good utilization of acetic and butyric acid colonocytes and
other types of bacterias. Clinical and probiotic effects of casein-dominant formulas based on goat milk
and cow's milk whey formulas had no substantial significant differences.
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Objectives and Study: Cow`s milk protein allergy (CMPA) is very common in infancy. Elimination diet
is currently, the only therapeutic option available. Standardized oral milk challenges (SOC) are
performed to determine tolerance development. The aim of our study was to analyze changes in feces
of infants with non-IgE mediated CMPA after successful milk challenges (tolerance development)
regarding microbiota composition and metabolic and cytokine profile
Methods: Twelve non-IgE mediated CMPA children consuming extensively hydrolyzed formulas for at
least 6 months ( 4 consumed formulas supplemented with Lactobacillus rhamnosus GG (LGG) ). In all
cases a SOC was scheduled in order to determine tolerance acquisition. All 12 infants provided three
consecutive stool samples: one before performing the SOC, one after a week and one after a month.
Gut microbiota was determined through high-throughput sequencing. Microbial derived metabolites
were analyzed by chromatographic methods. Fecal cytokines related to Th1/Th2 balance were also
determined.
Results: With the re-introduction of milk, lactic-acid bacteria, in particular the genus Lactococcus,
increased significantly. The content of some microbial metabolites, such as escatol, increased,
meanwhile branched chain fatty acids diminished. After SOC, differences in TNF-a and butyrate levels
were observed between infants consuming consume LGG supplemented formulas and those without
probiotic supplementation.
Conclusions: These findings indicate that introduction of dairy products is followed by modifications in
infant´s gut environment through maturation of the microbiota and its metabolic products.
Consumption of probiotics may tune these profiles.
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Objectives and Study: The evolving needs for a higher level of care for children with complex
gastroenterological, liver or nutritional conditions require an adequate education of young
pediatricians. The implementation of the European Society of Gastroenterology, Hepatology and
Nutrition (ESPGHAN) syllabus for training in Pediatric Gastroenterology, Hepatology and Nutrition
(PGHN) significantly varies among European countries. The lack of a standardized national PGHN
fellowship program resulted in a wide heterogeneity of professional paths to acquire skills in this field
across different regions in Italy. Thus, the urge of the Italian Society of Pediatric Gastroenterology,
Hepatology and Nutrition (SIGENP) education committee and the young trainee committee to develop
a national Training Syllabus (TS). To this end, we set up a task force aiming at (1) investigating the
status of the Italian PGHN trainees in terms of both theoretical and practical skills, (2) harmonizing the
educational programs for Italian pediatricians and (3) designing the ideal curriculum of the Italian
PGHN.
Methods: Upon comparison of the TS developed by 1. ESPGHAN, 2. The North American Society of
Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) and 3. Royal Collage of Pediatrics
and Child Health (RCPCH), a profile of core competences was built and validated by a SIGENP expert
panel. Educational and training programs for young pediatricians were developed in Italian referral
institutions to fit the requirements. To assess the competence level in PGHN among young trainees, a
web-based survey was designed by the task force in the form of an electronic questionnaire. The selfassessment, using a five-step scale, from “absolutely not competent” to “highly competent”, was
completed anonymously by 70 young SIGENP members, between September and November 2018.
Results: The overall response rate was 49/70 (70%). The majority of responders felt competent or
very competent about the diagnostic process of gastrointestinal (GI) diseases (98% coeliac disease,
86% Inflammatory bowel disease, 74% functional gastrointestinal disorders) and averagely competent
about hepatic and nutritional diseases (33% conjugated hyperbilirubinemia of infancy and biliary
atresia, 39% chronic liver failure, 35% portal hypertension, 49% mechanisms of malnutrition in chronic
diseases). More than 50% felt very uncomfortable with planning of an artificial nutritional support and
with practical skills, including upper GI endoscopy (upper 76%; lower 84%), ph-impedance study
(55%), as well as with interventional endoscopic procedures such as polypectomy, sclerotherapy
and/or variceal banding (about 90%).
Conclusions: The survey revealed that overall Italian PGHN trainees have good cognitive skills.
However, their competence in practical procedures is limited, indicating the need for improving this set
of skills. The implementation of training programs will require the organization and availability of
courses, seminars, workshops and clinical fellowships in reference centers with a particular focus on
procedures and practical skills.
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Introduction: An Asian infant first presented to paediatric services aged 13 days with the common
complaint of poor weight gain. At the age of 3.5 months, on her 5th attendance with worsening
symptoms and new features she was diagnosed with severe lysosomal acid lipase (LAL) deficiency, a
rare metabolic disorder that results in abnormal deposition of cholesterol esters and triglycerides,
leading to (without treatment) multi-organ failure and death.
Case Summary: She first presented aged 13 days with poor weight gain despite adequate feeds and
2-3 vomits per day, returning 2 weeks later with just an 80g weight gain. She was diagnosed with
gastro-oesophageal reflux disease (GORD) and commenced on treatment.
She returned a week later with a static weight despite good intake (270ml/kg). She was investigated
for faltering growth and an ultrasound (USS) (due to maternal concerns of distension) was also
normal. She was discharged home on a high calorie milk. A week later despite taking 200kcal/kg she
was losing weight and was admitted. She was felt to be a fussy eater. However she had a metabolic
acidosis (pH 7.28, HCO3 18) with a normal anion gap (9). She had a mild hypokalaemia.
With this, renal tubular acidosis (RTA) or chronic diarrhoea were considered. On further questioning,
her grandmother reported intermittent watery stools, but no distension or perianal rash/excoriation. Her
mother had had a previous miscarriage, therefore metabolic disorders were considered. Her stool had
a high osmolar gap indicating osmotic diarrhoea. Stool chromatography was sent to rule out lactose
intolerance or a monosaccharide transport defect. Stool microscopy found fat globules, but a faecal
elastase and sweat test were normal. On a trial of (lactose-free) neocate she improved and was
discharged home, but did not attend medical follow up.
She next presented acutely unwell at 3.5 months of age with vomiting, lethargy and abdominal
distension. She was anaemic (Hb 87), had a high CRP (139) with a normal white cell count and a
transaminitis (ALT 152) with a normal albumin and no jaundice. She had a full septic screen and
commenced antibiotics. An abdominal x-ray (AXR) showed thickened bowel and adrenal calcification,
thought to be due to neonatal haemorrhage.
The next day hepatosplenomegaly was found (confirmed on repeated USS, along with bilateral
adrenal calcification). A white cell enzyme assay was sent which confirmed the diagnosis of LAL
deficiency and she was transferred to a metabolic unit to commence enzyme replacement.
Learning points: With a history of faltering growth despite adequate calorie intake, particularly in the
context of consanguinity and maternal miscarriages, a metabolic cause must be considered. Vomiting
is common in metabolic conditions. It is easy to label all vomiting as GORD but in the context of a few
daily vomits careful evaluation for other causes must be done. Normal anion gap metabolic acidosis is
due to bicarbonate loss from the kidneys or gut, caused by either a RTA or chronic diarrhoea. Both are
potential causes for faltering growth.
Adrenal calcification with bowel thickening and hepatosplenomegaly is pathognomonic of the infantile
presentation of LAL deficiency. Adrenal calcification is difficult to detect by USS beyond the neonatal
period and was picked up on the AXR.
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allergy: a randomised double blind placebo controlled trial
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Objectives and Study: This investigation has been performed to show the efficacy of lactobacillus
rhamnosus GG (LGG) together with milk free diet in patients with cow's milk protein allergy (CMPA).
Methods: This multicentre prospective investigation has been performed in 0-12 months of age
children diagnosed as CMPA clinically and biochemically. Patients has been randomly divided in to
two groups. İnfants in probiotic group were received with cow's milk protein free diet and per oral (p.o)
daily 1X109 CFU LGG and in placebo group with milk free diet and placebo. Mother's of all breast fed
patients have been put on milk free diet and all patients fed with formula, offered to extremely
hydrolysed formula. Symptoms like diarrhoea, vomiting, mucousy or bloody stool, abdominal pain or
distension, constipation, dermatitis and restiveness were recorded at the beginning and weekly during
the receiving dietary by the investigator.
Results: One hundred infants diagnosed CMPA were included this double blind placebo controlled
study. 48 infants placed in probiotic group and 52 in placebo group. After four weeks of receiving
dietary infants in probiotic group have showed statistically significant improvement in symptoms of
bloody stool, diarrhoea, restiveness and abdominal distension (p=< 0.001). While statistically
significant improvement was also observed in symptoms of mucousy stool (p=0.038) and vomiting
(p=0.034), no significant improvement were observed in abdominal pain (p=0.325), constipation
(p=0.917) and dermatitis (p=0.071).
Conclusions: In this study we observed significant improvement in symptoms of infants diagnosed
CMPA receiving dietary LGG with cow's milk free diet.
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Objectives and Study: Food protein-induced allergic proctocolitis (FPIAP, APC) is known as a non
IgE mediated gastrointestinal allergic disorder but the immunologic mechanism of APC is not
understood fully. The aim of this study was describe food specific immunoglobulin E (sIgE) patterns to
common food allergens in younger infants with APC.
Methods: We collected data on young infants (≤6months) diagnosed as APC with typical clinical
symptoms at Ajou University Medical Center from 2009 to 2017. We investigated age at onset, type of
feeding, laboratory findings including sIgE to egg white, milk, alpha lactoglobulin (ALG), beta
lactoglobulin (BLG), casein, beef and pork sIgE were checked. Food sIgE sensitization was defined as
sIgE≥0.1 kUA/L. We analyzed the differences of food sIgE sensitization according to the feeding types
and subgroups for time period (I: 2009-2011, II: 2012-2014, III: 2015-2017) and the risk factors for
food sIgE sensitization in APC.
Results: A total of 159 young infants were diagnosed as APC. The age of onset was 3.4±1.8 months
and mean follow-up duration was 1.6±1.8 months. Seventy eight patients (49.1%) were exclusive
breast milk feeding (eBMF). Sixty six patients (41.5%) had sIgE≥0.1 to egg white 11/149 (6.8%), milk
51/159 (32.1%), alpha lactoglobulin 13/95 (8.2%), casein 12/97 (7.5%), wheat 7/148 (4.4%), peanut
2/145 (1.3%), soybean 2/145 (1.3%), beef 1/35 (0.6%), and pork 1/89 (0.6%). In eBMF group, milk
(18.5 vs. 46.2%, P< 0.001), ALG (4.5 vs. 21.6%, P=0.013) and BLG (11.4 vs. 25.5%, P=0.047)
sensitization rates were lower than cow's milk or mixed feeding group. Subjects with onset age over
90 days had higher food sIgE sensitization rate (57.6 vs. 45.2%, P=0.039) than subjects with onset
age under 90 days. Cow's milk or mixed feeding group had higher food sIgE sensitization rate than
eBMF group (68.2 vs. 38.7%, P< 0.001). Cow's milk or mixed feeding was the risk factor of food sIgE
sensitization (HR 3.39, 95% CI 1.745-6.598, P< 0.001).
Conclusions: About 40 percent of young infants with APC had sIgE≥0.1 to common food allergens,
especially to cow's milk and its components. Cow's milk or mixed feeding and onset age over 90 days
are suspected to the risk factor of food sIgE sensitization in young infants with APC.
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Objectives and Study: Upper gastrointestinal bleeding is a rare and potentially life-threatening
condition in children. Herein, clinical features and risk factors in children with upper gastrointestinal
bleeding were analyzed and a clinical scoring system was constructed to assess severity.
Methods: This retrospective cohort study involved 224 children hospitalized with upper
gastrointestinal bleeding between January 2012 and April 2018. Demographic data, clinical
information and laboratory test results on admission were statistically examined.
Results: Out of 224 upper gastrointestinal bleeding cases, 76 were diagnosed as severe and 148 as
mild cases according to rate of blood loss and severity. Severe group was significantly different from
mild group in 23 items including age, number of patients aged more than seven years old, etc (P <
0.01 or P < 0.05). Positive detection rate of bleeding etiology was gradually decreased (P < 0.01) in
relation to delay in timing of endoscopy. Analysis of logistic regression evinced five independent risk
factors for severe cases to be associated with poor consciousness, hemoglobin < 80 g/L, hemoglobin
drop of > 20 g/L, hematochezia and anemic appearance (P < 0.01 or P < 0.05). Using these five
parameters, a number of scoring models were tested. The most predictive resulted in a scoring system
constructed with a total of 16 and a cutoff for intervention of 8.
Conclusions: Amalgamation of risk factors with the scoring system plays an important role in
assessing upper gastrointestinal bleeding severity in children.
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Benefits of zinc, glutamine, fiber and prebiotics supplementation formula on the growth and
morbidity of children 1-3 years: analysis of intestinal mucosal integrity and nutrition
absorption
Muzal Kadim1
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of Indonesia, Child Health Department, Jakarta Pusat, Indonesia

Objectives and Study: This study aims to measure the prevalence of intestinal mucosal integrity
disturbance in healthy children age 1-3 years, and to find the benefits of zinc, glutamine, fiber and
prebiotics supplementation in intestinal mucosal integrity, nutrition absorption, growth, and morbidity of
gastrointestinal tract
Methods: First, to measure the prevalence of instestinal mucosal integrity disturbance in children 1-3
years in Indonesia, a cross-sectional study was conducted. Furthermore, clinical trial was conducted
with randomized double-blind parallel group method to assess the efficacy of zinc, glutamine, fiber and
prebiotics supplementation on intestinal mucosal integrity by measuring fecal Calprotectin and Alpha-1
Antitrypsin; nutrition absorption by measuring fecal steatocrit; growth by measuring antropometry; and
gastrointestinal morbidity in form of diarrhea and constipation. This study was conducted in Pasar
Minggu, South Jakarta
Results: Among all 200 subjects, intestinal mucosal integrity disturbances based on Calprotectin were
found in 91 subjects (45,5%). In the end of month 10, 144 subjects finished the study, 72 subjects had
trial formula supplemented withs zinc, glutamine, fiber and prebiotics. while the other 72 had placebo
formula. There was a significant reduction of fecal Calprotectin in group with trial formula compared to
placebo group in the end of month 6 with p=0,012 by excluding the subjects with fecal Calprotectin
>214 mg/kg stool
Conclusions: The prevalence of intestinal mucosal integrity disturbance in Indonesian children age 13 years is relatively high. Zinc, glutamine, fiber and prebiotics supplementation may reduce intestinal
mucosal integrity disturbance, but it might not improve nutrition absorption, promote growth and
reduce morbidity such as diarrhea and constipation, compared to placebo
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Objectives and Study: Intussusception is a medical emergency requiring rapid diagnosis and
treatment for better outcome. This is the first nationwide population-based study to investigate the
epidemiology, treatment, disease outcomes, and hospital costs of childhood intussusception in South
Korea.
Methods: Data from the Korean national health insurance service database, for all patients < 18 years
old diagnosed with intussusception from 2007 to 2017, were analyzed.
Results: A total of 34,688 cases were identified among 30,444 patients. The overall incidence rate
was 28.3/100,000 person-years with male predominance (incidence rate ratio [IRR]: 1.64). Most cases
(83.1%) occurred in children below 3 years of age, with an annual mean incidence of 195.2, 200.1,
and 118.6 cases/100,000 children in their first, second, and third year of life, respectively. The median
age at the first occurrence was 18.7 months and it was higher in males than in females (P < 0.001).
Recurrence was observed in 3,226 (10.6%) patients. Treatment with enema reduction was successful
in 90.0% of cases. Surgery after enema reduction failure and emergency surgery without enema
reduction was performed in 2.4% and 7.6% of cases, respectively. A total of 3,296 (10.8%) patients
underwent 3,481 surgeries, including 735 (21.1%) laparoscopic surgeries. Recurrence and type of
surgery were significantly affected by age, sex, and hospital type. Mortality was noted in 9 cases
(0.03%). Mean length of hospitalization was 3.4 days and mean hospital cost was approximately 657
US dollars.
Conclusions: Our study provides accurate epidemiologic data on treatment and outcomes of
intussusception by complete enumeration over a 11-year-period.
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Objectives and Study: Observational study involving 253 patients between 2 and 19 years of age
referred to a Consultation of Gastroenterology and Pediatric Nutrition of a tertiary hospital due to
suspicion of lactose malabsorption, in the presence of abdominal pain and / or diarrhea. The objective
is to evaluate the diagnosis of malabsorption or absorption of lactose, by means of the Exhaled
Hydrogen Test (BHT) and the relationship with the different SNP haplotypes C / T-13910.
Methods: The BHT is performed after 12 hours of fasting and post-administration of 2g lactose / Kg of
weight dissolved in 20% water, up to a maximum of 50g. The diagnosis of malabsorption is
established if the increment of exhaled hydrogen is ≥20ppm with respect to the baseline determination
and deficient absorption if the increase is ≥10ppm and < 20ppm. The genotyping of SNP C / T-13910
in leukocyte DNA in peripheral blood was also performed by mass spectrometry, after amplification
with PCR. The statistical analysis is carried out through the statistical package SPSS.
Results: After performing the Exhaled Hydrogen test, it is observed that 47.8% of children are
malabsorptive; 8.7% absorbent deficient and 43.5% absorbent. In the genetic study, 58.2% of boys
and girls presented the homozygous CC genotype (associated with greater consistency to nonpersistence of lactase), 33% heterozygous CT genotype and 8.3% homozygous TT genotype. 97.5%
of the participants with a malabsorption phenotype in the hydrogen test presented the homozygous
CC genotype and the remaining 2.5%, the CT heterozygote. Of the children with the poor absorption
phenotype, 59.1% presented the homozygous CC; 27.3% heterozygous CT and 13.6% homozygous
TT. Of the participants with the absorption phenotype, only 14.7% presented the homozygous CC;
67.9% the CT heterozygote and 17.4%, the homozygous TT. It shows a significantly higher
homozygous CC haplotype prevalence (p < 0.001) in patients with malabsorbent phenotype.
Conclusions: Only 14,5% of the children and adolescents in this sample with the CC haplotype
continue to be absorbed in the hydrogen test. No child with malabsorption had the TT homozygous
haplotype. The molecular test C / T-13910 could be a good predictor for the diagnosis of lactose
malabsorption in this population.
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Objectives and Study: Observational study involving 253 patients between 2 and 19 years of age
referred, on suspicion of lactose malabsorption in the presence of abdominal pain and / or diarrhea, to
a Pediatric Gastroenterology and Nutrition Consultation of a tertiary hospital. The objective is to
evaluate the validity of the genetic study of SNP polymorphisms C / T-13910 as a diagnostic test of
lactose intolerance.
Methods: A genetic study is performed on a peripheral blood sample for DNA analysis of leukocytes.
From the extracted DNA, it is amplified by PCR and the C / T-13910 polymorphism detection is
performed; subsequently, genotyping is performed by mass spectrometry. The hydrogen test
measures the concentration of hydrogen in the exhaled air after 12 hours of fasting and postadministration of a given dose of lactose (2g lactose / kg of weight, up to a maximum of 50g). The
statistical analysis is carried out through the statistical package SPSS.
Results: After performing the Exhaled Hydrogen test, it is observed that 47.8% are malabsorptive;
8.7% absorbent deficient and 43.5% absorbent. In the genetic study, 58.2% of boys and girls
presented the homozygous CC genotype (associated with greater consistency to non-persistence of
lactase), 33% heterozygous CT genotype and 8.3% homozygous TT genotype. We show a
significantly higher homozygous CC haplotype prevalence (p < 0.001) in patients with malabsorbent
phenotype. Taking malabsorption as positive, and poor absorption and absorption as negative; it is
demonstrated: sensitivity 97%; specificity 77%, positive predictive value 80% and negative predictive
value 97%. In the study of the validity of the test in the different age groups, values, similar to the total
were obtained in the groups of 6-11 years and> 12 years; however, in those under 6 years of age, the
following data were obtained: sensitivity 62%; 85% specificity, 55% positive predictive value and 83%
negative predictive value.
Conclusions: Both the genotyping of LCT-13910 C / T and the exhaled hydrogen test, given their
high sensitivity and specificity, are a useful method for diagnosing adult-type lactase deficiency in
children and adolescents. We propose the combination of both techniques in the diagnosis of adult
lactase deficit, the first to rule out a secondary deficit and the second, for those cases in which genetic
expressivity is not yet effective, especially children under 6.
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Background: Long-term parenteral nutrition (PN) is essential for the survival of children with chronic
intestinal failure(IF) but it contributes significantly to morbidity and healthcare costs. This study aims to
characterise the health-care resource utilisation in the first 5 years of our Home PN(HPN) and
intestinal rehabilitation program that was established in 2014 at a single-centre in Singapore.
Methods: This was a retrospective cohort analysis of children with chronic intestinal failure who
received long-term PN(>90days) and transitioned to HPN from 2014 - 2018. Relevant clinical and
financial data were collected. The costs were categorized into 1)HPN-related 2)underlying
disease(UD)-related, which included costs of diagnostic investigations, surgery, intensive care
treatment, and medical and surgical complications from UD, or 3)unrelated to UD. Patients were
admitted at the time of HPN initiation and received the necessary caregiver training for line access and
care. They were subsequently re-admitted on regular intervals for review by the HPN support team.
Results: Eighteen children (11 girls,7 boys) received long-term PN for a median duration of 1.36(0.277.5) years. Aetiologies included necrotizing enterocolitis(50%), paediatric intestinal pseudoobstruction(27%), bowel ischemia(11%), inflammatory bowel disease(5.5%) and gut epidermolysis
bullosa(5.5%). The median age at PN onset was 0.66(0.03-68) months and median age at HPN onset
was 2.19(0.63-7.26) years.
Of these,11 received hospital-PN while 7(5 PIPO,1 NEC,1 ischemic bowel) were transitioned to HPN.
64% achieved enteral autonomy after a median duration of 1.13(0.27-6.95) years of PN support. The
median HPN duration was 2.91(0.29 - 4.05) years with HPN administered on a cyclical basis for a
mean frequency of 4(±1.9) HPN days per week. 57% required additional intravenous fluids in addition
to calories. HPN complications included catheter-related bloodstream infection(42%); intestinal failure
associated liver disease(57%), and recurrent venous thrombosis(30%). No patient has died or has
undergone intestinal or liver transplantation.
The estimated mean total cost incurred for the first HPN year per patient was
USD112,949.70(±20965.86). The mean total cost dropped by 60% in the second year to
USD64,938.07(±15044.36), and in the 3rdHPN year to USD38,147.80(±8709.43). The reduction in cost
is attributable to the reduction in median PN days per week from 5(2-7) in the 1styear to 2(1-7) in the
2ndand 3rdyear.
In the first HPN year, 59% of costs were related to UD while HPN related costs accounted for 41%. Of
the HPN related costs,74.4% were spent on HPN bags, consumables, investigations and transport of
materials. The remaining 34.6% of HPN-related costs were related to hospitalizations for catheterrelated complications.
In the 2nd and 3rdyear, the proportion spent on HPN increased to 96% and 73% respectively while
costs due to UD dropped to 2% and 15%, respectively. Unrelated costs accounted for 0.8-2% of total
expense.
Conclusions: HPN therapy, whilst an effective life-saving option for paediatric IF, incurs substantial
financial costs to families and the healthcare system. These findings should form the basis of a costbenefit analysis of initiating an intestinal/multi-visceral transplantation program for patients with
irreversible IF.
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[Fig 1. Annual median cost per patient in USD. HPN=home parenteral nutrition]
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Objectives and Study: The prevalence of autism spectrum disorders (ASD) has been steadily rising
during the last decades. A number of potential environmental causes have been proposed, including
exposure to antibiotics during early life. The latter may cause alterations of intestinal microbiota
composition and, in turn, lead to disturbance of the microbiota-gut-brain axis. We systematically
reviewed the evidence from observational studies on the association between early-life antibiotic
exposure and ASD.
Methods: PubMed, Embase and PsycINFO databases were systematically searched from inception to
August 2018. Additionally, references of the included studies and relevant review articles were
manually searched. Cohort studies, case-control studies, and cross-sectional studies that assessed
the association between prenatal and/or early postnatal antibiotic exposure and the subsequent
diagnosis of ASD were eligible for inclusion in this review. Risk of bias of the included studies was
assessed using the Newcastle-Ottawa Scale. A narrative synthesis of the findings was performed,
since the data were insufficient for a meta-analysis.
Results: We identified and screened 6522 records, 9 of which were ultimately included in this review.
Five studies focused on prenatal antibiotic exposure, and 4 on early childhood antibiotic exposure.
Overall, the included cohort studies were of low risk of bias, and case-control studies were of
moderate to high risk of bias. Prenatal antibiotic exposure was associated with a slightly increased risk
of ASD in a single, large, cohort study (n=96,736) that evaluated multiple prenatal risk factors for
autism (adjusted harm ratio (aHR) 1.2; 95% confidence interval (CI) 1.0-1.4). However, no adjustment
for multiple testing was applied in this study. In 3 case-control studies, in analyses adjusted for
potential confounding factors, the odds of ASD in children exposed prenatally to antibiotics were
similar to the odds in unexposed children. In contrast, in another case-control study, where unadjusted
model only was performed, prenatal antibiotic therapy was associated with a higher risk of ASD
compared to that in unexposed children. Although one large cohort study (n=214,834) reported a
tendency towards a reduced risk of ASD in children exposed to various antibiotics during their first
year of life (aHR 0.91; 95% CI 0.84-0.99), this association was no longer observed in a siblingcontrolled design analysis. All three identified case-control studies that focused on antibiotic exposure
during early childhood reported a positive association between antibiotic use and later ASD diagnosis,
however, only one of them performed analysis adjusted for potential confounders.
Conclusions: The results of the studies are conflicting: reported significant associations were usually
of borderline significance or were derived from case-control studies with a considerable risk of bias.
Available evidence does not provide a strong support for the hypothesis that early-life antibiotic
exposure is associated with subsequent development of ASD.
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Objectives and Study: Antibiotics are the most frequently prescribed drugs in children; diarrhea and
other gastrointestinal symptoms often occur during or after treatment but risk and protective factors
still need to be fully clarified. The aim of this study was to assess the incidence and the risk factors for
related gastrointestinal symptoms, and evaluate the protective effect of different probiotics.
Methods: This is a prospective study conducted from April 2017 to May 2018. All children in which
antibiotic treatment was prescribed at A&E or Paediatric Department were enrolled. At recruitment
indication, type, dose and duration of antibiotic treatment, previous gastrointestinal symptoms and
family history for antibiotic associated diarrhea were recorded. After two and four weeks of the end of
therapy a standardized phone interview assessed the onset of any gastrointestinal symptoms and the
eventual supplementation with probiotics. No indication for specific probiotic supplementation was
provided to the clinicians during the study.
Results: Antibiotic-associated diarrhea (AAD) was reported in 59/289 (20.4%), significantly more
reported in children younger than 3 years (RR=4.25), in patients with lower respiratory infections (RR
= 2.11), urinary tract infections (RR = 3.67), intravenous administration (RR = 1.81) and previous AAD
episodes (RR = 1.87).
Antibiotic-associated abdominal pain (AAAP) occurred in 27/289 (9.3%) children, particularly in
patients > 6 years (RR = 4.15), and with abdominal pain (RR = 7.2) or constipation (RR = 4.06) in the
previous year.
Antibiotic-associated constipation (AAC) was recorded in 23/289 (8%) children, especially in patients
having surgery (RR = 2.56) and with constipation during the previous year (RR = 7.38). Probiotic
supplementation during antibiotic treatment
reduced AAD (RR = 0.30) and AAAP (RR = 0.36), not AAC. Analyzing the different strain of probiotics,
Lactobacillus rhamnosus GG (LGG) and L. reuteri significantly reduced AAD (RR = 0.37 and 0.35) and
AAAP (RR = 0.37 and 0.24).
Conclusion: Our findings confirm the incidence of AAD in 20% of children, particularly in the first
three years of life. We identified as additional risk factors for AAD lower respiratory and urinary tract
infections, intravenous treatment and previous AAD. LGG and L. reuteri supplementation could be
considered in this at risk population to reduce both antibiotic associated diarrhea and abdominal pain.

Volume 68, Supplement 1, May 2019

351

GASTROENTEROLOGY - Gastroenterology other
G-P-212
Baby-led weaning: a trend in complementary feeding? A population based cross-sectional
study
Lara Navarro1, Henedina Antunes1,2
1University

of Minho, School of Medicine, Life and Health Sciences Research Institute (ICVS),
ICVS/3B's, Braga, Portugal
2Pediatric Gastroenterology, Hepatology and Nutrition Unit, Academic Center, 2C, Hospital de Braga,
Braga, Portugal
Objectives and Study: Various studies have been made to investigate the increasingly popular
complementary feeding approach Baby-Led Weaning (BLW), because of concerns related to safety
(increased risk of choking) and nutrient sufficiency. However, other studies defend that BLW group of
babies, when compared to the group following traditional spoon-feeding (TSF), were less prone to
being overweight, less demanding of food, and ate the same foods as the family. There is no scientific
research about this subject in Portugal, so the aim of this study was to determinate the prevalence of
BLW in a group of children born in a Portuguese university hospital, and to compare dietary intake and
feeding behaviours of infants following BLW with those following TSF.
Methods: Telephonic questionnaires were made to parents of children born in this hospital, between
six and eight months of age excluding those who did not consent to participate, prematures and those
presenting conditions that affect the infant´s feeding or growth. Participants were divided in two groups
based on adherence or not to a baby-led approach to complementary feeding. The data collected
during the interviews were used to determine: age when complementary foods were introduced,
different foods that had been offered, number of shared family meals, choking/gagging events. BLW
group was also asked about how they became aware of BLW, concerns about this approach,
counseling by health professionals, and child´s current weight and length. Statistical analysis included
descriptive analysis and t Student or χ2 tests.
Results: There were 190 participants, 24% (n=46) ]95% confidence interval 19%-31%[ adhered to the
BLW (100% of them in a partial approach - BLW). There were no significant group differences in the
demographic characteristics. In BLW group there were later onset of complementary food (6.0 vs 5.3
months, p< 0.001), more exclusive breastfeeding until 6 months (58% vs 20%, p< 0.001), more shared
family meals (84% vs 56%, p=0.001) and more choking/gagging events (42% vs 36%, p=0.487).
About BLW group: age of onset of this approach were 6.5 (± 0.3) months, 62% maintained puréebased meals and 100% complementary breast or formula feeding, 46.8% learned about BLW through
the Internet, 78% advised themselves with health professionals. The highest percentage of children
were in percentile 50-85 of BMI-for-age. About TSF group: 65% did not adopt BLW because of
concerns about choking and 55% found benefits in it.
Conclusions: The prevalence of 24% of BLW in this population shows the increasing popularity of
this approach. BLW was associated with healthier eating behaviors - exclusive breastfeeding until
later, and greater sharing of family meals. However, mistakes are being made in this initial phase of
feeding: offering of high-choking-risk foods and low supply of iron containing foods. There were no
significant group differences about risk of choking, despite this being one of the major concerns
described. It is important that health professionals question parents about this approach and how it is
being practiced, advising them so that this can be a safe and healthy alternative to food introduction if
that's their choice.
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Utility of sIgE in the diagnostic work-up of cow's milk allergy in a tertiary referral centre
Enza Carmina D'Auria1, Laura Paradiso1, Giacomo Colella1, Chiara Gasparini1, Emma Longoni1, Luisa
Lonoce1, Gian Vincenzo Zuccotti1
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Objectives and Study: Cow´s milk protein allergy (CMPA) is the most common food allergy in early
childhood. CMPA is categorized into IgE and non-IgE mediated according to the immunologic
mechanism that causes the onset of manifestations. The confimation of CMPA is actually based on
the oral food challenge test (OFC). Although considered the gold standard for diagnosis of CMPA,
OFC is time-consuming and risky because severe allergic reactions can occur during the procedure. In
this study we aimed to evaluate the utility of component resolved diagnostics (CRD) to predict the oral
food challenge outcome.
Methods: In this prospective study we considered all patients with suspicious of CMPA, on exclusion
diet, consecutively admitted at our Food Allergy Unit from February 2016 to November 2018. Indeed,
103 subjects (age 9 months to 13 years and 11 months) underwent a diagnostic assessment including
clinical history, physical examination and venous blood sample for the specific immunoglobulin (IgE)
against major cow's milk allergen components (casein, alpha-lactalbumin and beta-lactoglobulin), if
not available at the time of the admission at our Clinic. Specific serum IgE were measured by
ImmunoCAP method. Specific IgE to all the cow's milk major allergens were available for 90 subjects.
The positivity cut-off for specific IgE against allergen components was ≥ 0,1 kU/L. All the patients
underwent OFC with milk to confirm the diagnosis of CMPA. We considered the prevalence of triplepositivity of sIgE for specific milk allergen components according to the OFC outcome. Data were
analysed using chi-square test (p < 0.05).
Results: 21/90 patients (23.3%) had a positive oral food challenge while 69/90 (76.7%) had a
negative oral food challenge. Considering patients with confirmed CMPA at OFC, gastrointestinal
symptoms were predominant as onset manifestations of CMPA, 11/21 (52.4%), followed by cutaneous
symptoms, 10/21 (47.6%) e.g urticaria and angioedema or exacerbation in atopic dermatitis;
anaphylaxis 6/21 (28.6%) and respiratory symptoms 3/21 (14.3%). Among patients with
gastrointestinal symptoms as onset manifestations, almost all of them (10/11 - 90.9%) had at least one
sIgE to milk allergen components positive. In the group of positive oral food challenge patients, 14/21
(66.7%) had triple-positivity sIgE profile (casein, alpha-lactalbumin and beta-lactoglobulin), while 7/21
(33.3%) had negative IgE values at least for one of them. In the group of negative oral food challenge
patients, 25/69 (36.2%) had triple-positivity sIgE profile (casein, alpha-lactalbumin and betalactoglobulin) 44/69 (63.8%) had negative IgE values at least for one of them. We found a statistically
significative difference of prevalence of triple-positivity for cow milk allergen components between the
group with positive vs negative OFC (chi-square test, p = 0.014).
Conclusions: We showed that triple positivity for major milk allergen components may be useful to
predict the outcome of oral food challenge test in patient with suspected CMPA. Further studies are
required to further assess the role of specific IgE against milk allergens components in the diagnostic
work-up of patients with suspicious of cow's milk allergy.
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Macrophage migration inhibitory factor as a predictive factor of necrotizing enterocolitis in
premature infants
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Objectives and Study: Necrotizing enterocolitis (NEC) is devastating disease which develops in
neonates, especially in premature infants. Even though survival rate of prematurely born infant has
been increased, mortality or complications caused by NEC has not been decreased. The
pathogenesis has been unclear. The concentration of Macrophage migration inhibitory factor (MIF) is
higher in neonate than in adult, which was reported as a component of innate immune response in
neonates. In the present study, whether MIF could be associated with gastrointestinal immunity in
prematurely born neonates.
Methods: MIF concentration was measured by Enzyme-linked Immune Sorbent Assay (ELISA) using
sera of neonates within 10 days after birth. Statistical analyses were performed between MIF
concentration and gestational age, prenatal factors, prematurity related diseases including feeding
intolerance or NEC. The sera and its blinded clinical informations were obtained from Biobank of
Korea.
Results: Total 77 neonates were included between 2013 and 2017. Of them, 26 were born
prematurely with less than 34 weeks of gestation. Serum MIF concentration was higher in neonates
born < 34 than in neonates born ≥34 weeks of gestation (4924.7±3953.9 vs 2766.5±2104.3 pg/mL,
p=0.004). MIF concentrations according to delivery mode (vaginal delivery or Cesarian section),
prenatal problems including prolonged rupture of membrane, placental insufficiency, and maternal
diseases or feeding formula (breast milk or cow milk) were not statistically significantly different,
respectively. Prematurely born neonates with suspected or confirmed NEC had higher MIF
concentration than prematurely born neonates without NEC (N=9, 7074.9±4485.2 vs N=17,
3526.9±2419.7 pg/mL, p=0.045). MIF concentrations were not significantly different according to
respiratory distress syndrome, intraventricular hemorrhage, hemodynamically significant patent ductus
arteriousus, sepsis, or bronchopulmonary dysplasia, respectively.
Conclusions: The high serum concentration of MIF in the early postnatal period of premature infants
might be associated with development of NEC.
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Acute paediatric hypertrophic disease or a benign type of Menetrier disease
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Objectives and Study: In 1888, the French pathologist Pierre Menetrier first described clinicpathological patterns of a progressive gastric hypertrophy with an insidious onset. The Menetrier
disease (MD) is a rare acquired protein-losing gastropathy characterized by giant rugal folds with
massive foveolar hyperplasia and loss of parietal cells. Even if the diseases are clinically similar, the
prognosis and long-term monitoring is different. In adults, 10 to 15% of the MD are associated with
gastric carcinoma leading to partial or complete gastrectomy. The adult form of MD is therefore
considered as a rare pre-cancer state with a need of long term follow-up. For decades, Acute
Paediatrics Gastric Hypertrophy (APGH) has been considered as being the same disease as MD
described 130 years ago. In children, APGH is a rare cause of exudative gastropathy. The majority of
clinical and histological characteristics are similar in both MD and APGH. However, APGH differ from
MD by its acute onset, its spontaneous-remitting evolution and its very frequent association with
cytomegalovirus (CMV) infection together with its classical biological findings.
Methods: The aim of our study was to report a case of APGH related to a CMV infection and to review
of the literature In order to highlight the specific clinical presentation of AOGH in paediatrics.
Results: We herein report a case of a 4 year old boy who presented to our emergency department
with acute vomiting, epigastric pain with hypoalbuminemia of 24 g/l. The APGH was suspected by
hypertrophic gastric folds on abdominal ultrasounds and confirmed by upper endoscopy (both pictures
provided to this abstract). A positive CMV serology was found. During his admission, the patient was
treated with intravenous hydration and proton pump inhibitors. Vomiting stopped 3 days after
admission. One month following his discharge, his blood values completely normalized. According to
our literature review, all the APGH presented with similar clinical pattern and CMV was frequently the
causal agent involved. Spontaneous clinical remission generally occurred in few days and serum
albumin generally normalizes without any specific treatment in the month following onset of clinical
symptoms.
Conclusion: More than 60 APGH cases was reported in literature and all had a benign course. APGH
is a benign type of MD and will spontaneously resolve with no specific treatments. Abdominal
ultrasound may be of great help in the diagnosis but upper endoscopy remains mandatory to exclude
other aetiologies for the vomiting. As oppose to adult MD, APGH will not require an endoscopic followup.
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[Upper endoscopy]
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Heterotopic gastric mucosa in adolescent girl
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Introduction: Heterotopic gastric mucosa (HGM) has the histologic features of gastric mucosa but is
situated outside the limits of stomach, anywhere from the mouth to the rectum even the airways,
umbilicus, gallbladder, biliary tree, urinary bladder, and scrotum. We report an 15 years old girl
presenting with upper gastrointestinal bleeding, with duodeno-jejunal HGM.
Case: A 15-year-old girl was presented to the hospital with hematemesis for past week. She had no
any other complaint. His past medical and family history were unremarkable, and there was no
consanguinity between the parents. His physical examination was normal. Laboratory findings
revealed only low serum hemoglobin level. In the lumen of the fourth part of the duodenum, a snakelike polypoid lesion extending to distal intestine was observed in upper gastrointestinal (GI)
endoscopic evaluation. The histopathological investigation of the biopsies was compatible with
oxhintic mucosa. An abdominal ultrasound and computed tomography showed a 12x5 cm mobil mass
in the lumen of the fourth part of the duodenum. At laparotomy, a mass was found starting
approximately at a point 4 cm proximal to the ligament of Treitz and continued 8 cm distal to the
ligament of Treitz. Laparotomy was performed and these segments was resected by pediatric
surgeons. The specimen was a 5 cm of duodenum and 8 cm segment of the jejunum containing a
broad-based polypoid mass of 11 cm length and 6 cm width within lumen. Histologically, the diagnosis
of HGM was made.
Conclusion: HGM is a rare, but recognized source of gastrointestinal problems in the the pediatric
population and can either be congenital or acquired. The lesion consists of rests of gastrin-secreting
tissue, and is most commonly located in the duodenum, but its presence in the jejunum, colon, and
esophagus has all been described and may be the cause of the upper GI bleeding. Pediatric
Gastroenterologist should be aware about heterotopic gastric mucosa may be involved in the etiology
of patients with upper GI bleeding.
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Evaluation of the intestinal microbiota of pediatric patients in therapy with proton pump
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Objectives and Study: Proton pump inhibitors (PPIs) are one of the most commonly used drug
classes worldwide. Recently different correlations have been shown between PPIs use and diseases
due to microbiota alteration, such as C. Difficile infection and SIBO. Aim of the study is to evaluate
fecal microbiota of children and adolescents on short-term PPIs therapy.
Methods: A prospectic observational study was carried out at the Pediatric Departement of Bari in
collaboration with the Center for Translational Microbiome Research of the Karolinska Institutet.
Inclusion criteria were: a) need of short term PPI therapy (45-60 days), b) no antibiotic/probiotic
treatment before or during the study. Fecal samples were collected: a) before PPI treatment (T0) b)
during the treatment (5 days before the end of the treatment) (T1), c) 30 days after the end of the
treatment (T2) and analysed for the species composition of the microbiota by 16S amplicon massive
parallel sequencing.
Results: 16 patients completed the study (55% F; median age: 9,9 y; range: 6 m-16 y). Our results
demonstrated a statistically significant increase between T0 and T1 of Streptococcaceae (p = 0.005)
that however is not persistent, returning to the starting values at T2 (p = 0.32). Moreover, the bacteria
of both Ruminococcaceae and Clostridiales family are decreased between T0 and T1 (p = 0.026 and
0.041 respectively), but again at T2 the difference found is no longer significant. (p = 0.323;
0,587).The evaluation of α-diversity and β-diversity in the studied samples showed no significant
variations (p > 0,25).
Conclusion: Our study showed that short-term therapy with PPIs in children may alter the intestinal
microbiota not persistently and does not change the diversity.
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Caustic ingestion in childhood: still a problem in countries in development
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Caustics are substances which attack cell membranes, promoting damage after contact with the
tissue, leading to necrosis. Children under 5 years of age are the main victims of accidental ingestion
of caustics. These patients may develop health problems thus they need specialized medical followup, as well as numerous procedures such as upper gastrointestinal digestive endoscopy (UGIE).
Caustic ingestion accidents in countries in development, such as Brazil, are still a public health
problem. They are consequence of the social, educational, economic structure, and especially the lack
of adequate prevention.
Objectives and Study: To know the incidence and epidemiology of caustic ingestion accidents in
paediatric patients attended at the Clinical Hospital of the Federal University of Uberlandia- Brazil from
January 2008 to May 2018.
Methods: A cross-sectional, observational and analytical study was done with the evaluation of
medical records of all patients aged 0 to 13 years which were victims of caustic accidents in a
reference hospital in central Brazil from January 2008 to May 2018.
Results: There were 144 caustic ingestion accidents in children between January 2008 to May 2018.
54.86% were male and 45.13% female, with 31.4 months of average of age and median of 24 months.
The average of incidence of caustic accidents was 56.7 per 100.000 inhabitants and from the year
2014, there was an increase in the records of these accidents. The month with greater number of
cases were January and most of them happened in the children´s houses. The main products involved
in these accidents were sodium hydroxide (52.7%), sodium hypochlorite (23.6%) and ammonia
(10.4%). The first UGIE was done in 83.3 hours in average and 17 hours in mediam.
Meanwhile 3255 UGIE were done in 2131 paediatric patients. 838 (27.2%) UGIE only in patients who
suffered from caustic ingestion accident (5.8 UGIE per patient) - a significantly higher number of UGIE
than the number done in children with other gastrointestinal diseases, because some patients need to
have their oesophagus dilated.
Conclusions: Ingestion of caustics in childhood has still been a serious public health problem in
countries in development. This is one of the first epidemiological study carried out in Brazil about this
problem. Educational measures should be urgently implemented to prevent these accidents and the
impact on the children´s health and life quality.
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Objectives and Study: Ileocolonic lymphoid nodular hyperplasia (LNH) has been considered a
mucosal response to nonspecific chronic stimuli due to infections, allergens and immonologic
antigens. Consequently, it has been regarded as a pathophysiologic phenomenon during childhood.
Recently, it has become more common findings due to increase rate of colonoscopy. We aimed to
analyse the demographics, etiology and outcome of LNH in children.
Methods: A total of 360 patients who underwent colonoscopy during 3 years periods were included
into the study. LNH was found in 66 patients (18.3%). The diagnosis of LNH was made (i) more than
10 lymphoid nodules with diameter greater than 2 mm on colonoscopy and/or (ii) hyperplastic
lymphoid follicles, mitotically active germinal centers with lymphocytic mantles in histopathological
examination. Skin prick test and/or food specific IgE test were performed to all patients with LNH.
Double blind challenge test (DBCT) was performed to patients with food allergy after elimination diet
for the definite diagnosis. All of patients were examined for the possible infections and
immunodeficiencies. Additionally, we evaluated the patients with idiopathic LNH for familial
Mediterrainean fever (FMF) in terms of clinical and/or genetic analysis.
Results: The mean age of patients with LNH was 8.6±5.9 years. The indications for colonoscopy in
patients with LNH were rectal bleeding (33.8%), chronic diarrhea (21.5%), chronic abdominal pain
(15.4%), chronic constipation (7.7%), FMF patients with chronic gastrointestinal symptoms under the
treatment( FMF-related, 7.7%), persistant anemia (6.2%), growth retardation (6.2%), and IBS related
symptoms (n=1, 1.5%). On the colonoscopic examination; LNH was in terminal ileum in 40 patients
(60.6%), colon in 19 (28.8%), both ileum and colon in seven patients (10.6%). The etiologic factors
were food allergy in 25 (37.9%), nonspecific colitis in 12 (18.2%), IBS in 10 (15.2%), FMF in seven
(10.6%), primary immunodeficiency in four (6.1%), intestinal dysmotility, oxyuriasis, Crohn´s disease
and Giardiasis in each one (1.5%) patient. Five patients with FMF were FMF-related LNH, and two
patients with LNH had the diagnosis of FMF after clinic and/or genetic analysis. Additionally, in genetic
analysis of patients with idiopathic LNH (n=4, %), we detected only heterozygote MEFV mutations, but
there did not have any clinical findings compatible with FMF (Table 1). .

Age, (mean, SD) years

8.6, 5.9

Gender, male (%)

39(59)

Food allergy

25 (37.9)

Non-spesific colitis

12 (18.2)

IBS

10 (15.2)

FMF (related/primary)

5/2 (10.6)

Immunodeficiency

4 (6.1)

Crohn´s disease

1 (1.5)

Others (Giardiasis/oxyuriasis/dysmotility)

1/1/1 (4.5)

Idiopathic
4 (6.1)
[Demographic features and etiology of patients with LNH]

Fifteen (60%) of the 25 patients with suspected food allergy were younger than 1 years old age. These
patients were underwent 2 food elimination diet (milk, egg) for the suspected allergic proctocolitis.
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Other patients (n=10) were treated with diet elimination according to skin prick and/or food specific
IgE. All the patients underwent DBCT 4-6 weeks later and food allergy was confirmed in all patients
(n=25).
Other patients with LNH were treated according to underlying conditions such as colchicine for primary
FMF, periodical IVIG infusions for immunodeficiencies, medical treatment IBS.
Conclusions: LNH is a common finding in colonoscopies, and mainly related with food allergy.
Additionally, it may be a manifestation of low grade chronic inflammatory activity conditions such as
FMF, IBS and infections. MEFV mutation carriage is also intersting finding in idiopathic patients.
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Objectives and Study: The aim of this study is to know the prevalence of eosinophilic digestive
diseases (EGIDs) in our country. Those are a rare group of disorders characterized by different kind of
gastrointestinal (GI) dysfunction that in lot of cases are misdiagnosed. Expression of symptoms are
varied as abdominal pain, GI bleeding and vomiting. The EGIDs are often associated with other atopic
conditions such as asthma, food allergies and atopic dermatitis.
Methods: We retrospectively collected data of the Hospital de niños Dr. Roberto Gilbert in children
aged 2month to 16 years between 2009-2018, and analyzed by the SPSS Statistics program.
Results: A total number of 2460 patients performed by endoscopy and biopsy, just 21 cases
confirmed by biopsy were stablished as EGIDs (0.85%); 4 children had eosinophilic esophagitis (16%),
2 children had eosinophilic gastritis (12%); 9 had eosinophilic gastritis (36%), 6 had eosinophilic colitis
(24%), and 2 had eosinophilic proctitis (8%). The main symptom were chronic diarrhoea (33,33%),
abdominal pain (28,57%), reflux (23,80%), recurrent abdominal pain (9,52%) and dispepsia (4,76%).
Frecuency by gender still are male 12 cases (48%) and female 9 (36%).
Conclusions: This results are the least comparing to United States, Canada or Europe. The lack of
data keep us searching more statistics around our contry and others in Latin America to kown the
prevalence of wich EGIDs are more common by age, gender and race. Only Brazil, Colombia and less
more Venezuela and Argentina have data just about eosinophilic esophagitis but not other
gastrointerstinal diseases. In further studies we hope to collect more data about EGIs and contribute
the prevalence in our country and Latin America.
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Gastrointestinal polyps and polyposis syndromes in children
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Objectives and Study: There is scarce literature on childhood gastrointestinal (GI) polyps and
polyposis syndrome. We analysed the presentation and outcome of GI polyps with special emphasis
on polyposis syndrome in children (treatment and outcome)
Methods: Proven cases of GI polyp(s) on endoscopy were analysed. GI polyps were classified
colonoscopically as single polyp (SP), multiple polyps (2-4 polyps; MP) and polyposis syndrome (PS;
>5polyps ± small bowel/upper GI involvement). Complex presentation was defined as ≥1 of the
following: severe anemia, cardiac failure, anasarca, intussusception, rectal mucosal prolapse,
diarrhea. PS patients underwent yearly surveillance endoscopies, need-based polypectomies and
small bowel evaluation.
Results: Of the 240 children with GI polyps, 52%, 28% and 20% were SP, MP and PS respectively.
Table 1 shows clinical presentation, histology and laboratory features of the three groups. PS (n=48)
were divided as juvenile polyposis coli (79%), juvenile polyposis syndrome (11%), Peutz-Jeghers
syndrome (6%) and familial adenomatous polyposis (4%). PS had significantly higher age at
diagnosis, disease duration, complex presentation, anemia and hypoalbuminemia as compared to SP
and MP. Histology was juvenile hamartoma in 100% SP, 98% MP and 96% PS. Intestinal
lymphangiectasia, Mobitz type-2 heart block, extrahepatic portal venous obstruction and
agammaglobulinemia were seen in PS group(n=4). Over a follow-up of 29 + 36 months, recurrence of
polyps was found in 5% SP and 12 % MP. 48% of PS were managed endoscopically with periodic
clearance polypectomies and 52% PS were ubjected to surgery: proctocolectomy (n=15), ileal pouch
(n=12) and resection of intussusceptions (n=3). Predictors of endoscopic management vs. surgical
management were complex presentation (16% vs. 67%, p=0.01), mean hemoglobin at admission
(10.2 vs 7.9 g/dL, p=0.03), mean serum total protein (6.7 vs. 5.1 g/dL, p=0.01) and mean serum
albumin (4.1 vs. 2.8 g/dL, p< 0.001). After surgery, 21/22 PS patients had complete resolution of
symptoms and normalisation of hemoglobin, serum albumin and serum total protein. None of the PS
patients developed GI neoplasms over follow-up of 29.2(1-132)mo.
Conclusion: GI polyps in children are mostly juvenile hamartoma and have a benign course.
Polyposis syndromes are distinctly different in their presentation and have a favourable outcome with
regular endoscopic surveillance and surgery.
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Single polyp (n=125)

Multiple polyps (n=66)

Polyposis syndrome
(n=49)

Age of onset of
symptoms(mo)

65.9 ±40.5

61.75 ± 35.9

83.2 ±46.8 ‡§

Duration of symptoms

8.8 ± 9.8

13.4 ± 17.2

26.9 ± 27.6 ‡§

Family history

3(0.02%)

1(0.02%)

13(26.5%)‡§

No of colonoscopies

1.04 ±0.2

1.26 ± 0.69

1.84 ± 1.21 ‡§

Bleed per rectum (only)

88.8%

92.4%

44.9% ‡§

Complex presentation

0

0

44.9%

Isolated left sided colonic
100%
involvement

78.8%

2% ‡§

Small bowel and Upper
GI polyps

0

32%

0

Hamartoma histology
83.5%
84.3%
63.3% ‡§
[Comparison of single polyp, multiple polyps and polyposis syndrome (n=240). ‡P value <0.05 (PS vs.
SP); §P value <0.05 (PS vs. MP )]
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Objectives and Study: Despite being a well-known entity, early diagnosis of Necrotizing enterocolitis
(NEC) is difficult as no reliable standard imaging techniques are available. We hypothesized that
Superior Mesenteric Artery (SMA) Doppler may be a reliable, non-invasive, bedside tool to predict
NEC in preterm neonates.
Methods: Consecutively born neonates weighing < 1500 grams at birth were included. SMA Doppler
indices including Peak Systolic Velocity (PSV), End Diastolic Velocity (EDV), Time Averaged Mean
Velocity (TAMV), Pulsatility Index (PI) and Resistance Index (RI) on first day of life before initiation of
enteral feeding, were recorded. Attending neonatologist was blinded to the Doppler results.
Correlation of SMA Doppler indices with NEC was calculated among the 2 groups (NEC versus NoNEC group). Comparison of SMA Doppler on day 1 between subgroups of appropriate versus small
for gestational age neonates was done to demonstrate any correlation with NEC. Further comparison
between antenatal umbilical artery Doppler and postnatal day 1 SMA Doppler was done to identify the
better predictor for NEC.
Results: Baseline characteristics of neonates are shown in tab_01. Out of 114 eligible neonates 11
(9.6%) developed NEC (≥ Bell's stage IIA). Although neonates with NEC had lower PSV, EDV and
TAMV on day 1 SMA Doppler; they were not statistically different among the 2 groups (NEC vs NoNEC). Similarly, no correlation was found between PI and RI to predict NEC in this vulnerable cohort.
However, absent or reverse end diastolic flow (A/REDF) in umbilical artery Doppler continues to be a
significant risk factor for NEC (RR=4.15, 95 %CI=1.32-12.97, P=0.01).
Conclusions: This study didn´t find any correlation between SMA Doppler and prediction of NEC as
observed in previous studies. This may be because of a much smaller sample size in previous studies
and greater gestational age as compared to our study. Thus we concluded that SMA Doppler on first
day of life is not a predictor of NEC in neonates with birth weight < 1500 grams. India, being the global
capital of preterm births with high incidence of NEC, should focus on high quality research for
prevention and early diagnosis of NEC.

Normal antenatal umbilical artery Doppler n(%)

91 (79.8)

Abnormal antenatal umbilical artery Doppler n(%)

23 (20.2)

Appropiate for gestational age n(%)

51 (44.7)

Small for gestational age n(%)

63 (55.3)

Gestational age (weeks), mean (±SD)

30.5 (±2.8)

Birth weight (grams), mean (±SD)

1115.8 (±226.5)

Age at SMA Doppler (hours), median (IQR)

13 (10-16)

Time to full enteral feeds (days), median (IQR)

10 (7-13)

Time to regain birth weight (days), median (IQR)

12 (9-16)

Age at onset of NEC (days), median (IQR)
[Table 1. Baseline characteristics of neonates]

18 (11-21)
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Intussusception in children: the value of combined clinical presentation and abdominal x-ray
Palittiya Sintusek1, Punwadee Rukwong2, Teerasak Phewplung3
1Chulalongkorn

University, Pediatrics, Bangkok, Thailand
- CHR Citadelle, Department of Pediatrics, Bangkok, Thailand
3Chulalongkorn University, of Radiology, Bangkok, Thailand
2CHU

Objectives and Study: Intussusception is the most common cause of intestinal obstruction in children
aged from 3 months to 3 years. The classic triad (abdominal pain, bloody stool and palpable mass)
can occur only in less than 40% of cases, making the diagnosis difficult. Morbidity increases if the
diagnosis delays. The aim of this study is to study the disease characteristics, management and
treatment outcome of intussusception in paediatric patients and to determine the value of combined
clinical presentations and abdominal x-ray to initially diagnose intussusception.
Methods: Children suspected intussusception at our centre between 2006 and 2018 were recruited
and divided into (1) study group that had final diagnosis of intussusception and (2) control group that
diagnosed others such as acute gastroenteritis, acute appendicitis and so on. Demographic data,
clinical manifestations and physical examination, laboratory investigations, imaging finding (abdominal
x-ray and ultrasonography), treatment and outcome were collated. Diagnosis of intussusception is
defined as positive ultrasonography that response to pneumatic/barium reduction or intussusception
was found during the open surgery. Diagnostic value of abdominal x-ray and the combined clinical
presentations and abdominal x-ray were analysed and demonstrated as sensitivity, specificity,
negative predictive value(NPV) and positive predictive value(PPV).
Results: One hundred and sixty eight children were included in the study. Ninety seven(57.7%, male
62.9%) were study group and 71 children were control group. In study group, 74% aged less than 2
years and 15.4% aged between 2 and 4 years. The manifestations of intussusception were abdominal
pain or irritability(86.6%), vomiting(58.8%), abdominal distension(39.2%), bloody stool(36.1%),
palpable abdominal mass(24.7%), lethargy(24.7%) and pallor(7.2%). Only 11.3% had classic triad for
intussusception (sensitivity 11.3%, specificity 100%, NPV 45.2% and PPV 100%). Seventy four(75%)
had successful pneumatic or barium reduction and twenty six(25%) underwent open surgery. For the
multivariate analysis, the parameters that were significantly different between 2 groups were absence
of fever(P=0.035), palpable abdominal mass(P< 0.001), lethargy(P=0.003) and bloody stool(P=0.028).
Abdominal x-ray interpretation by a radiologist without any clinical clues in a single blind fashion was
performed. Calculated diagnostic value of abdominal x-ray to diagnose intussusception showed
sensitivity, specificity, NPV and PPV of 73.1%, 63.6%, 70% and 67.1%, respectively. When we
combined the clinical manifestation of irritability, vomiting, absence of fever and positive abdominal xray to diagnose intussusception. The diagnosis value of these combination were sensitivity, specificity,
NPV and PPV of 85.2%, 82.1%, 84.4% and 80.1%, respectively.
Conclusion: In the present study, intussusception was very common in children aged less than 2
years with male predominance. The most common manifestations were irritability, vomiting and
abdominal distension. Classic triad could found only 11.3%. Instead of abdominal ultrasonography as
the gold standard for intussusception diagnosis, combination of irritability, vomiting, absence of fever
and abdominal x-ray finding had a good diagnostic value to diagnose intussusception.
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Importance of speech and language therapist in the treatment of oropharyngeal dysphagia
Justo Valverde-Fernandez1, Mireia Gallego-Díaz1, Jose Carlos Salazar-Quero1, Fátima VioladeGuerrero1, Rodríguez-Martínez Alejandro1, Alvaro Cardeno-Morales1, Maria Rubio-Murillo1, Beatriz
Espin-Jaime1
1Hospital

Infantil Virgen del Rocio, Pediatric Gastroenterology, Hepatology and Nutrition, Seville,

Spain
Objectives and Study: Analyze the results obtained after the incorporation in our team of a speech
therapist specialized in swallowing disorders, for the treatment of patients with oropharyngeal
dysphagia.
Methods: A longitudinal prospective quasi-experimental study. Children with oropharyngeal dysphagia
between1 and 16 years old were included . They had not previously received rehabilitation treatment.
Since July 2017, each patient performed 10 sessions with a speech therapist during 12 months. A
series of variables were compared to evaluate the efficacy and safety of swallowing. A descriptive
statistical study and an analysis of repeated measures were done, using the Wilcoxon test to evaluate
the changes in the variables analyzed.
Results: From July 2017 to December 2018 15 patients completed the study (6.5 ± 5.3 years). Two
validated scales for oropharyngeal dysphagia (EAT-10 and SWAL-QoL) were evaluated. An
improvement was obtained in the two scales, it was statistically significant for EAT-10 (p = 0.024), for
SWAL-QoL (p = 0.015) and for the dinner duration, that went from 37.6 ± 21.3 to 18.6 ± 11.8 minutes
(p = 0.005). In the 12 months before the treatment, 10 patients went to the emergency department for
lower respiratory infections or eating disorders (67%). 5 of them required hospitalization (33%). In the
12 months after the intervention, only 3 patients needed to go to the emergency service for these
complications (20%). And only 2 required hospitalization (13%). No significant differences were
observed in the nutritional parameters after 12 months of rehabilitation treatment.
Conclusion: In this work we present the partial data of a prospective study, still not finished. At the
moment we have observed differences in the diagnostic scales, in the dinner duration and in the
safety of swallowing. We have not observed differences in anthropometry, probably because more
follow-up time is needed. The rehabilitation treatment by a speech and language therapist specialized
in swallowing is fundamental in the approach of patients with oropharyngeal dysphagia. It is essential
the integration of these professionals in our units, or at least a close collaboration with them.
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Food protein induced enterocolitis syndrome to quinoa- a usually safe food
Fabian Vasconez-Muñoz1, Alfredo Naranjo-Estrella2, Estefanía Carrión-Jaramillo1, Monica Estupiñan3,
Andrea Vasconez-Montalvo4, Daniela Naranjo-Arcos5, Camila Borrero-Cruz1
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Metropolitano de Quito, Pediatric Gastroenterology, Quito, Ecuador
Metropolitano de Quito, Pediatrics, Quito, Ecuador
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Objectives and Study: Quinoa is a seed native of the Andean highlands, its use is frequent as part of
complementary feeding in infants and toddlers. There is limited evidence of allergic reactions to quinoa
and in general its been considered to be safe for infants and toddlers diagnosed with food induced
enterocolitis (FPIES) to other foods. Food protein induced enterocolitis is a non-IgE, cell mediated
food allergy. It is not a well known condition, but it can be severe and lead to hypothermia,
methemoglobinemia, acidosis and shock. Clinical manifestations depend on the frequency and dose
of the allergenic food. The age of onset is early when it presents in children younger than 9 months of
age and late when it occurs after this age. It is considered acute when it occurs with intermittent food
exposures, vomiting usually onset between 1- 4 hours after food ingestion and is accompanied by
lethargy, pallor and diarrhea that usually onset 5-10 hours later, these children have normal weight
gain. The symptoms resolve within 24 hours after eliminating the food from the diet. Chronic FPIES
occur with daily ingestion of the food. Children present with intermittent emesis, chronic diarrhea, poor
weight gain or even failure to thrive. Diagnosis is based on clinical manifestations. Management in
mainly supportive therapy with intravenous fluids and avoidance of the food that caused the
symptoms.
Methods: We report a case a toddler of 1 year 10 months of age that was previously diagnosed with
cow milk protein allergy. With previous admission to the emergency department with unenforceable
vomiting and diarrhea.
Results: A 1 year 10 months old boy presented to the emergency department of Hospital
Metropolitano in Quito- Ecuador, with unenforceable vomiting that lead to dehydration, pallor,
diaphoresis, hypotonia and hours later diarrhea. Physical examination showed dehydration signs and
increased abdominal sounds. The laboratory results showed metabolic acidosis, infectious parameters
were negative. In the emergency department the patient received intravenous fluid therapy. , with 2
bolus of normal saline solution 20cc/kg and afterward maintenance fluid therapy. The symptoms
resolved within 24 hours. A serum IgE was normal. The patient had a history of cow milk protein
allergy. Also a family history of a sibling that had also cow milk protein allergy and atopic dermatitis.
The patient had normal weight gain and growth.
After a detailed history it was noted that the vomiting onset was 3 hours after consuming quinoa, also
the patient had been previously admitted at 15 and 21 months of age to the hospital for episodes of
unenforceable vomiting that lead to dehydration, and afterwards presented diarrhea. Both of the
previous admissions were categorized as acute viral gastroenteritis but retrospectively parents
associated these episodes to quinoa consumption.
Conclusions: FPIES is not a well known entity, even when it's the most studied non-IgE food allergy
and it is commonly misdiagnosed(3). Generally quinoa is considered a safe food for infants with other
solid food FPIES (1). Quinoa is more frequently introduced as part of the complimentary feeding in
Europe and North America, and possible food allergies should be noted. There is no evidence of
previous reports of FPIES to quinoa.

Contact e-mail address: avasconez924@gmail.com

Volume 68, Supplement 1, May 2019

368

GASTROENTEROLOGY - Gastroenterology other
G-P-228
Prognostic value of the isolated determination of plasma citrulline in a Spanish cohort or
children with intestinal failure due to short intestine syndrome
Raquel Vecino López1, Esther Ramos Boluda2, Manuel Molina Arias2, Jesús María Sarría Osés2, Eva
Martínez-Ojinaga Nodal2, Gerardo Prieto Bozano2
1Hospital
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Universitario Clínico San Carlos, Paediatrics, Madrid, Spain
Infantil La Paz, Paediatric Gastroenterology, Madrid, Spain

Objectives and Study: To evaluate the applicability of the isolated determination of plasma citrulline
as a quantitative biomarker of a functioning enterocyte mass in children with intestinal failure (IF)
secondary to short bowel syndrome (SBS). To determine its correlation with other prognostic factors.
Methods: Prospective cohort study (period 2010-2014) conducted in children with IF secondary to
SBS in which the plasma citrulline level was determined by high-resolution chromotography at
inclusion in the study (normal level 15-40 µmol/L), together with the assessment of intestinal
adaptation prognostic factors (length of intestinal remnant, preservation of ileocecal valve (ICV) and
colon, anatomical circuit, quality of the intestine, liver disease data and nutritional status). At the end of
the study, the situation of parenteral nutrition dependence was determined by classifying the patients
into 3 groups: permanent IF (pIF), transient IF (tIF) and doubtful IF (dIF). pIF group includes patients
with anenteric malabsorption syndrome or that require more than 50% of the nutritional contributions
by PN after 2 years, tIF group includes patients who have achieved digestive autonomy and dIF group
includes the rest of patients with insufficient follow-up to catolog it in the other groups.
Results: 52 children were included (54% males, median age 11 months), with a median time since the
initiation of the IF of 5.7 months. The mean citrulline value was 9.27 (+/- 6.2) µmol/L, the median
intestinal length 27 (+/- 26.6) cm, 69.2% did not preserve ICV, 42.3% did not preserve colon, 80% had
an intestine of poor functional quality, 30% had an enterostomy, 60% had liver disease and 30% were
malnourished. The average follow-up time was 15 months (6-48 months). The mean citrulline value
differs between the groups independently from the rest of the factors: pIF (n = 30) 6.6+/-4.7 µmol/L, tIF
(n = 14) 14.9+/-6.8 µmol/L and dIF (n = 8) 9.1+/-4 µmol/L (p < 0.001). The citrulline value correlates
with intestinal length (r = 0.52, p < 0.001) and with the percentage of parenteral nutrition required (r = 0.6, p < 0.001), but not with nutritional status or degree of liver disease. A test that combines the
factors intestinal length ≤ 21.5 cm and citrulline value ≤ 10.5 µmol/L (cut points according to analysis
of the area under the ROC curve) has 83.3% sensitivity, 95.5% % specificity and 96% positive
predictive value for the detection of patients with permanent IF.
Conclusions: Citrulline is a biomarker of residual bowel function in children with SBS that correlates
with the length of the intestinal remnant. Its isolated determination in the first months of the adaptation
process has a prognostic value of the type of IF that the patient will present, which is useful for its
complex therapeutic management. In children with extreme SBS and citrulline ≤ 10.5 µmol/L,
assessment is recommended as a candidate for early intestinal transplantation.
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Prognostic value of the serial determination of plasma citrulline during the intestinal
rehabilitation process in children with intestinal failure due to short intestinal syndrome
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Bozano3, Jesús María Sarría Osés2, Manuel Molina Arias2
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Objectives and Study: To assess whether the serial determination of plasma citrulline during the
process of intestinal adaptation of children with short bowel syndrome (SBS) could be an indicator of
long-term parenteral nutrition (PN) dependence, helping to differentiate between cases that will
present transient and permanent intestinal failure (IF).
Methods: Prospective cohort study (period 2010-2014) conducted in children with IF secondary to
SBS in which the plasma citrulline level was determined by high-resolution chromotography (normal
level 15-40 µmol/L). Patients with hydroelectrolytic alterations, renal failure, immunodeficiency,
autoimmune disease, or metabolic disease were excluded. From the inclusion in the study, serial
determinations of citrulline are obtained together with the porcentage of nutritional contribution in the
form of PN every 3-6 months, from a month of establishment the SIC up to a maximum of 48 months.
Prognostic factors are analyzed: age of onset of IF, length of intestinal remnant and preservation of
ileocecal valve (ICV). At the end of the follow-up, patients were classified according to whether they
have presented a permanent or transient IF.
Results: 24 children were included (66% males). The median age of onset of IF was 8 months. The
length of intestinal remnant was less than 40 cm in 62,5% and between 40 and 100 cm in the rest.
60% did not preserve the ICV. At the end of the follow-up 54% of the sample (n=13) have submitted a
permanent IF (6 dependent of PN, 6 transplanted y 1 deceased) and 46% (n=11) a transient IF
(average of adaptation time 19 months, range 1,5-47 months). Analyzing the data in periods of 6
months since the SIC is established, a trend of significant linear increase of the citrulline value over
time and an inverse evolution of the PN requirements is observed. Analyzing the serial determinations
of the first year of the SIC (75% of the sample), a different tendency was found in the patients with
permanente IF with respect to the transient IF, remaining stable < 10,5 µmol/L in the former
(regression coefficient 0,11) and experiencing a gradual increase in the latter (regression coefficient
1,1).
Conclusions: During the process of intestinal rehabilitation of children with SIC, the value of plasma
citrulline increases as adaptation of the remaining intestine occurs and enteral tolerance increases. If a
serial citrulline determination is made since the SIC is established, the persistence at low level < 10,5
µmol/L in the first 6-12 months seems to indicate a high probability of permanent IF, which could help
to make the decision to refer the patient early to a center with a program of intestinal transplant.
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Plasma citrulline within the first year after pediatric small bowel transplantation in a Spanish
cohort
Raquel Vecino López1, Esther Ramos Boluda2, Gerardo Prieto Bozano2, Jesús María Sarría Osés2,
Eva Martínez-Ojinaga Nodal2, Manuel Molina Arias2
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Objectives and Study: Describe the evolution of plasma citrulline levels within the first year after
pediatric small bowel transplantation of viable graft. Determine the variation during situations of
intestinal or renal dysfunction during this period of time.
Methods: Serial prospective determination (period 2010-2014) of plasma citrulline in 19 children (age
0-14 years) with intestinal failure within the first year after intestinal transplant. At least one
determination is made by high resolution chromatography (normal level 15-40 µmol/L) in the periods:
7-30 days, 31-90 days, 91-180 days, 181-270 days and 271-365 days post-transplant. In addition,
determinations are made in situations of renal or intestinal dysfunction that were repeated after
returning to baseline. Data regarding the type of transplant and the causes of intestinal failure were
collected. In the cases of short bowel syndrome (SBS), prognostic factors were also registered
(etiology, intestinal remnant length, ileocecal valve (ICV) and colon preservation, remaining bowel
quality, liver disease data and citrulline value prior to transplantation).
Results: 19 patients (11 men) were recruited after receiving an intestinal transplant (16 multiviscerals,
2 isolated intestinal and 1 liver-intestinal). The age of the patients at the time of transplant was: one
third between 6-12 months, one third between 12 months to 4 years and the rest between 4 to 14
years. The mean waiting time for intestinal failure dependent on parenteral nutrition until
transplantation was 15 months. The causes of intestinal failure were: 12 SBS, 3 retransplantations, 1
chronic intestinal pseudo-obstruction, 1 intestinal epithelial dysplasia, 1 Hirschsprung´s Disease and 1
Martínez-Frías Syndrome. In patients with SBS the mean length of the intestinal remnant was 11.8
cm, 78% had poor functional quality, 85% did no preserve the ICV, 50% did not preserve the colon,
and 46% had moderate-severe liver disease. The average citrulline prior to transplantation (12
children) was 6.4 µmol/L. 70 baseline measurements of citrulline after transplantation were performed.
In the period 7-30 days the value was less than 10.5 µmol/L in all cases (mean 9.1 µmol/L). In the
period 31-90 days a clear upward trend was observed, reaching in most cases the normality limit,
maintaining stable levels between 23-40 µmol/L until the year after transplantation. The variations with
respect to the baseline level in special situations were: in 2 cases of renal dysfunction it was increased
7 times, in 4 cases of gastrointestinal infection it decreased 10 times, in 1 case of graft-versus-host
disease (GVHD) it decreased 5 times and in 2 cases of lymphoproliferative syndrome it was not
modified.
Conclusions: The trend of plasma citrulline within the first year after viable graft intestinal
transplantation of this cohort is similar to that described in other studies. The level of plasma citrulline
rises significantly in situations of renal dysfunction and decreases in situations of intestinal dysfunction
secondary to infection or GVHD, without being this specific descent of cause. The serial determination
of plasma citrulline in this period of time could be useful as a marker of viability of the graft, but it does
not to discern between the causes of intestinal dysfunction.
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Faecal calprotectin in healthy children: are there factors affecting levels other than age?
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Objectives: Our aims were to (i) establish normal levels of faecal calprotectin (FC) in healthy
childrenfrom a Spanish urban environment and (ii) analyse the correlation of FC with age, gender,
anthropometry, perinatal data and the type of feeding.
Methods: Multicentre, cross-sectional and observational study including healthy donors under 18 who
attended the routine follow-up visits from the Healthy Child Program.
Exclusion criteria: (i) immunodeficiency; (ii) autoimmunity; (iii) gastrointestinal disease; (iv) intake of
drugs; (v) gastrointestinal symptoms; or (vi) any positive finding in the associated microbiological
study.
We determined FC levels (Quantum Blue® test) and performed stool cultures, parasites, rotavirus,
and adenovirus detection. The statistical analysis (SPSS® software) considered a P value < 0.05
statistically significant.
Results: We included 395 subjects (3 days to 16.9 years old); 51.6% boys (mean FC 196.8, median
86.0 µg/g) and 48.4% girls (mean FC 186.0, median 71.0 µg/g), with no significant differences
(MannWhitney U test p >0.05).
FC values showed a non-normal distribution, with higher values in young participants (see table 1). A
negative correlation trend was found between age and FC (Spearman´s rho =0.603, p < 0.05).
Weight was recorded in 389 subjects (mean 17.9 Kg, 95% CI 16.4-19.6). Height was recorded in 383
children (mean 94.2 cm, 95% CI 90.4-98). BMI was calculated in 382 subjects (mean 16.4 Kg/m2,
95% CI 16.1-16.6). Weight, height and BMI showed a negative correlation with FC (Spearman test,
significance level p< 0.05). However, the multivariate analysis with age as the control variable showed
no correlation with weight or BMI but revealed an inverse correlation between height and FC, as
shown in table 2.
We found no significant differences between the type of birth and FC (MannWhitney U test p >0.05)
and no correlation with gestational age or birth weight (Spearman´s test p>0.05). Type of diet
(breastfeeding, bottle feeding or mixed feeding) in subjects under 6 months of age showed no
correlation with FC (KruskalWallis p>0.05).
Conclusions: (I) FC values in healthy children were higher than those considered as pathological in
adults. A negative correlation with age and height was observed.
(II) No correlation with gender, type of birth, gestational age, birth weight or type of feeding in the first
6 months was found.
(III) Our results suggest that weight and BMI do not influence FC values, since the negative
correlations with their absolute values were not confirmed with the multivariate analysis. This may
reflect the role of age as a confounding factor. We found a negative correlation between height and
FC, that had not been previously described.
(IV) Based on this, it seems necessary to reconsider the levels of FC deemed pathological in pediatric
patients by age group and further analyse the role of other factors.
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Age group

Number of
subjects

Mean FC
(mcg/g)

10 thP (mcg/g)

50 thP (mcg/g)

90 thP (mcg/g)

< 1 month

43

344.3

156

303

620

1-5 months

64

424

76

325.5

993

6-11 months

46

167.7

30

63

488

12-23 months

42

217.7

30

97

533

2-3 years

45

116.1

30

71

271

4-7 years

64

89.1

30

46

163

8-11 years

46

85.4

30

34.5

143

12-18 years

45

45.2

30

30

75

Total (0- 18
years)

395

191.6

30

77

508.4

[FC levels in each age group. 10thP: 10th percentile. 50thP: 50th percentile. 90thP: 90th percentile.]
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Contribution of common genetic variants in Armadillo Repeat gene deleted in Velo-CardioFacial syndrome (ARVCF) and related gene-gene interaction networks to the risk of
hirschsprung disease
Yang Wang1, Jun Wang1, Wei Cai1
1Shanghai

Jiao Tong University, Xinhua Hospital, School of Medicine, Department of Paediatric
Surgery, Shanghai, China
Objectives and Study: Hirschsprung disease (HSCR) due to a deficit in enteric nervous system, is
the most common genetic cause of congental intestinal obstruction, affecting approximately 1/5000
live births worldwide. Recent studies have revealed that dozens of genes might be linked to the altered
risk of HSCR. Here, we aimed to assess genetic variations within ARVCF, and interrogate the genetic
interaction networks involved in HSCR susceptibility.
Methods: Accordingly, We employed a strategy combining case-control study and Sequenom
MassArray system (iPLEX GOLD technology) with genetic interaction network analysis. A total of 10
polymorphisms (rs2531697, rs1989843, rs886162, rs2256984, rs2238791, rs2238789, rs917478,
rs2073747, rs887204 and rs165849) within ARVCF were explored in 306 subjects with sporadic
HSCR (234 male and 72 female, age 1.30 ± 2.02 years) and 453 controls (274 male and 179 female,
age 2.91 ± 3.17 years) of Han Chinese origin, covering ~ 40.8 kb region of ARVCF, with an average
interval of ~ 4.5 kb. Both GeneMANIA and MDR (multifactor dimensionality reduction) were recruited
for exploring the potential gene-gene interactions.
Results: Genotype distributions were in Hardy-Weinberg equilibrium for all 10 polymorphisms in either
cases or controls (P > 0.05). We found statistically significant differences between 306 HSCR subjects
and 453 controls at rs1989843 and rs165849 (rs1989843, allele, P = 2.50 × 10-5, genotype, P = 1.33 ×
10-4; rs165849, allele, P = 2.32 × 10-4, genotype, P = 8.91 × 10-4). Of note, the haplotype which
combined all 7 SNPs was the most significant giving a global P = 1.46 × 10-12. By using GeneMANIA
and MDR analyses, we further evaluated the interactions between ARVCF and our previous identified
PTCH1, GABRG2, GAL, GAP43 and NRSN1 gene. Significant genetic interactions were identified
among these genes (Figure. 1). The best four-factor model, comprising GABRG2 (rs209350,
rs169793) and ARVCF (rs917478, rs165849), represented the most significant one associated with
HSCR risk (testing accuracy = 0.7333; CVC = 10/10; OR = 14.41) (Figure 1D).
Conclusions: Our results provide a first indication that common variants within ARVCF and related
gene-gene interaction networks might contribute to the altered risk to HSCR in the Han Chinese
population, which might shed more light on the landscape of genetic networks in the pathogenesis of
Hirschsprung disease.
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[Figure. 1 Gene-gene interaction networks derived from GeneMANIA and MDR regarding HSCR risk.]
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Safety of fecal microbiota transplantation in Chinese single-center children: a retrospective
analysis
Ting Zhang1, Xinyue Zhang1, Xiaolu Li1, Hui Hu1, Haifeng Liu1, Dan Li1, Yongmei Xiao1, Yizhong
Wang1
1Shanghai

Children’s Hospital, Shanghai Jiao Tong University, Department of Gastroenterology,
Hepatology, and Nutrition, Shanghai, China
Objectives and Study: To investigate the safety of fecal microbiota transplantation (FMT) in children.
Methods: A retrospective study was conducted on 49 patients who underwent 114 FMT treatments in
our hospital. All FMT processes followed uniform standards. Adverse events (AEs) related to FMT
were divided into short-term (48 h post-FMT) and long-term (3 months). All potential impact factors for
AEs, such as gender, age, time of FMT infusion, route of administration, disease type, immune
function state and donor relative genetic background, were analyzed as independent factors. The
significant independent factors and risk ratio with 95% confidence intervals (CIs) were assessed by
multivariate logistic regression analysis.
Results: Forty-nine patients (mean age 68.1 months, range 4 to 193) were recruited. Their average
follow-up time after the first FMT was 23.1 months. The incidence of short-term AEs was 26.32%
(30/114). The most common short-term AEs were abdominal pain, diarrhea, fever and vomiting, which
were all self-limited and symptom-free within 48 h. Two severe AEs occurred, and one patient died in
the fourth week after FMT. All-cause mortality was 2.04%. As independent factors, age (P=0.006) and
immune state (P=0.002) had significant effects. Age greater than 72 months seemed to be correlated
with more AEs than age 13 to 36 months (P=0.04). In multivariate logistic regression analysis, the
immune state was an independent risk factor for AE occurrence (P=0.035), and the risk ratio in
immunodeficient patients was 3.105 (95% CI: 1.080-8.923).
Conclusions: Although FMT was proven to be tolerated in children, we need to be more cautious with
immunodeficient patients. The effect on children's long-term health is unpredictable.
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Autophagy deficiency induced intestinal barrier dysfunction contributes to liver fibrosis in a
cholestasis rat model
Tian Zhang1,2,3, Wei Cai1,2,3
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Jiao Tong University, Xinhua Hospital, School of Medicine, Pediatric Surgery, Shanghai,
China
2Shanghai Jiao Tong University, Xinhua Hospital, School of Medicine, Shanghai Key Laboratory of
Pediatric Gastroenterology and Nutrition, Shanghai, China
3Shanghai Jiao Tong University, Xinhua Hospital, School of Medicine, Shanghai Institute of Pediatric
Research, Shanghai, China
Objectives and Study: To explore the role of intestinal autophagy in the cholestasis rat model
Methods: Thirty 3-week-old rats were randomly divided into three groups including sham group, bile
duct ligation (BDL) group and BDL+ 3-methyladenine (3MA) group. Rats in the BDL and BDL+3MA
groups were all underwent the procedure of common bile duct ligation. Rats in sham group only
accepted the "open-close" procedure. ALL rats were sacrificed after two weeks. Autophagy markers
including LC3II and P62 were tested by western blot. Expressions of OCCLUDIN and E-CADHERIN
representing the function of tight junction were also observed. Expression of CHOP was used for
estimating endoplasmic reticulum stress (ER stress). Masson staining were proceeded to evaluated
the degree of liver fibrosis.
Results: Compared with sham group, BDL group presented higher levels of liver fibrosis. Rats in the
BDL group also had lower expressions of LC3II and higher levels of P62. E-CADHERIN expressions in
BDL were lower while levels of OCCLUDIN were higher, compared to sham group. In addition, BDL
group owned higher CHOP expressions. BDL+3MA group showed more severe fibrosis than BDL
group. At the same, treatment of 3MA in BDL rats unregulated expressions of P62, OCCLUDIN and
CHOP and down-regulated levels of LC3II and E-CADHERIN.
Conclusions: Intestinal barrier was impaired in the cholestasis rat model. Autophagy deficiency
contributrs to the intestinal barrier dysfunction. ER stress might be the connection between autophagy
and intestinal barrier.
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Should all children with functional oesophagogastroduodenal symptoms be evaluated for
small intestinal bacterial overgrowth?
Bhaswati Acharyya1, Saumyabrata Acharyya2
1AMRI
2AMRI

Hospitals, Paediatric Gastroenterology, Kolkata, India
Hospitals, Paediatrics, Kolkata, India

Objectives and Study: Small intestinal bacterial overgrowth syndrome (SIBO) is defined as an
increased number of nonpathogenic bacteria over 105 organisms in 1 ml of small intestinal content.
The most common predisposing factors include, among others, gut motility disorders and chronic use
of proton pump inhibitors. SIBO is thought frequently in GI motility related disorders like chronic
abdominal pain, irritable bowel syndrome or severe constipation. Children presenting with various
oesophago-gastro-duodenal(OGD)l symptoms are usually subjected to upper GastroIntestinal(GI)
Endoscopy or Ultrasonographic study of abdomen. They are usually not worked up or treated for
SIBO. So the following study was undertaken to evaluate the status of SIBO and outcome of treatment
in those children presenting with OGD symptoms but showing normal Endoscopic and abdominal
ultrasonographic study
Methods: A retrospective analysis of prospectively collected data was carried out in a tertiary GI
centre of Kollkata, India. Children aged 6 years to 18 years presenting with Oesophagogastroduodenal symptoms like nausea, regurgitation, Heart burn, halitosis, belching and foul-smelling
eructation were selected. The inclusion criteria for the test group were a normal endoscopy, celiac and
thyroid function screening Those children subjected to Hydrogen Breath Test(HBT) before they were
advised any Proton Pump Inhibitor. A similar symptomatic group with abnormal endoscopic findings,
receiving proton pump inhibitor was taken as a control . HBT was done using Bedfont Gastrolyser
using Glucose as substrate (50 gm) taking all precautions required. Children with positive HBT were
treated with Rifaximin and probiotics in a cyclical order of 14 days each for two consecutive cycles.
Symptoms were reviewed after 2 months . A parents' global satisfaction score was noted along with
recording of time taken for relief of symptoms in SIBO- treated group and SIBO absent group.
Statistical analysis was done using Fisher's Exact test and student t test.
Results: Total of 46 children were presented with above OGD symptoms. 22 were in the study
group(normal endoscopic study) and 24 were in the control group(abnormal endoscopic study).
Median age of the children was 9.8 years. Male were 28(61%). In the test group 13 out of 22 (59%)
children showed a positive hydrogen breath test. In the control group 5 out of 24 (20.8%) children
showed positive result. The fisher's exact test value here was 0.0147 and this result was significant at
p < .05. After treatment of SIBO assessment for improvement of symptoms were undertaken. Results
are shown in the table 1:
All the symptoms recorded from the parents' assessment sheet in the SIBO treated group were
relieved significantly much better compared to the untreated group.
Conclusion: Children having functional oesophagogastroduodenal symptoms showed a significant
positivity of Glucose HBT suggestive of presence of SIBO compared to the non-functional group. In
the analysis of outcome after treatment of SIBO ; the treated group scored significantly higher to that
of the untreated group. This leads us to conclude that it is worth excluding SIBO and treating it in all
children with endoscopy negative upper gastrointestinal symptoms which may not fulfil the Rome IV
criteria of Functional Dyspepsia.
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Relief of Symptoms (days SIBO positive &
SIBO negative untreated
p Values
taken)
treated(N=13) Mean(SD) Mean(SD)
Regurgitation(days)

9.46(6.06)

19.44(1.01)

<.0001

Nausea(days)

10.92(1.12)

14.89(1.36)

<.0001

Foul smelling
eructation(days)

7.54(0.88)

14.11(0.78)

<.0001

Global satisfaction of
parents Ψ

4.88(0.49)

2.67(0.50)

<.0001

[ASSESSMENT OF SYMPTOMS]
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Sleep disorder in children with functional abdominal pain
Majid Aflatoonian1, Abbas Taghavi Ardakani2, Ruhollah Edalatkhah1, Marzieh Vaghefi1
1Shahid

Sadoughi University of Medical Sciences, Growth Disorder of Children Reseearch Center,
Department of Pediatric, Yazd, Iran, Islamic Republic of
2Kashan University of Medical Sciences, Department of Pediatric, Kashan, Iran, Islamic Republic of
Objectives and Study: Sleep disorders are common problems among children and teenagers with
chronic pain complaints. Given the high prevalence of functional abdominal pains (9-25%) during
childhood and teenage and its effect on individual's daily performance and considering the effect of
sleep on neurohormonal and endocrine factors that play a role in pain relief, immune system control,
and metabolism, this study aimed at determining the correlation between sleep disorders and
functional abdominal pain.
Methods: A total of 80 children aged 4-15 years affected with functional abdominal pain and 80
children without functional abdominal pain aged 4-15 years were compared for the incidence of sleep
disorders from December 2017 to May 2018 in this case-control study. The samples were selected
with census sampling. The functional abdominal pain was diagnosed after history taking based on
Rome IV criteria. On the other hand, the sleep disorder was calculated using children´s sleep Habits
Questionnaire (CSHQ).
Results: The results showed that there is no significant difference between the two evaluated groups
for age, gender. In evaluation of sleep disorder children affected with functional abdominal pain with a
mean score of 52.22 sustained more sleep disturbances compared to control children with a mean
score of 44.01. Sleep disturbances around the bed time like fearing of sleeping in the dark, demanding
parents' presence in their room, not falling asleep at the usual hour, etc. before going to sleep were
more prevalent in children with functional abdominal pain with a mean score of 15.78 compared to
control group with a mean score of 13.43. Also, children with a functional abdominal pain mean score
of 18.51 had greater sleep behavior disturbances such as insufficient sleep, talking during sleep and
restlessness during sleep, etc. compared to control children with a mean score of 15.59. Children with
a functional abdominal pain mean score of 3.05 were not significantly different in awakening during the
night from control children with a mean score of 2.88 and an error index of 0.318. Moreover, children
with a functional abdominal pain mean score of 5.14 had greater rate of drowsiness during the day
compared to control children with a mean score of 4.23. Children with functional abdominal pain mean
score of 10.500 were not significantly different in average time of going to bed from control children
with a mean score of 10.569 and an error index of 0.646. Children with a functional abdominal pain
mean score of 8.250 slept less during the night compared to control children with a mean score of
8.931.
Conclusions: Sleep disorders are more prevalent in children with functional abdominal pain
compared to control children therefore, the attention to this affair by the experts is essential
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High resolution anorectal manometry in children with functional constipation with or without
fecal incontinence
Annalisa Alessandrella1, Marina Russo1, Rossella Turco1, Erasmo Miele1, Annamaria Staiano1
1University

of Naples Federico II, Department of Translational Medical Science, Section of Paediatrics,
Naples, Italy
Objectives and Study: High resolution anorectal manometry (HRARM) based on a spatio-temporal
plot is expected to better study the anal pressures when compared to conventional anorectal
manometry. The aim of this preliminary study was to characterize and compare anorectal pressures of
children with functional constipation with or without fecal incontinence by HRARM.
Methods: Children with a diagnosis of FC with or without fecal incontinence (FI), according to Rome
IV criteria, referred to the Department of Translational Medical Science, Section of Pediatrics of the
University of Naples “Federico II”, were enrolled. After the enrollment, all children underwent HRARM.
HRARM was performed using a 24-channel customized water-perfused silicone catheter.
Measurements were performed during rest and squeeze. The recto-anal inhibitory reflex (RAIR) and
the anal canal length were analyzed. In the absence of normative data of HRARM, we compared our
findings with the results of Banasiuk et al. (Clinical Gastroenterology and Hepatology 2016) which
performed HRARM in children without lower gastrointestinal symptoms.
Results: We enrolled 29 consecutive children, of whom 20 affected by functional constipation without
fecal incontinence (FC) (median age: 112.4 ± 39.8 months, range 48-180 months; M/F: 15/5) and 9
affected by functional constipation with fecal retentive incontinence (FRI) (median age: 129.5 ± 39.4
months, range 84-180 months; M/F: 6/3). At rest, the maximum and mean pressure were 95.2 mmHg
(SD ± 31.5) and 69.4 mmHg (SD ± 8.5) in FC children and 81.7 mmHg (SD ± 40.4) and 59.4 mmHg
(SD ± 26) in FRI children (p 0.39; p 0.3,respectively). The mean anal relaxation rate was 22.7% (SD ±
17.5) in FC children versus 23.4% (SD ± 20) in FRI children (p 0.9). The maximum squeeze mean
pressure was 149.2mmHg (SD ± 39.4) in FC children and 98mmHg (SD ± 46.9) in FRI children (p
0.09). The mean RAIR was 32.6mL (SD ± 12.4) in FC children and 33.75mL (SD ± 10.6) in FRI (p
0.8). No statistical significant differences were found with regards to anal canal length values between
the 2 groups (3.43 cm ± 3.2 vs. 2.4 cm ± 0.2; p 0.18). When comparing HRARM values of our children
with Banasiuk et al, we observed no differences in anal canal length (2.9 cm vs. 2.6 cm). The
maximum and mean resting pressure and the maximum squeeze pressure of our population study
were lower (88.5 mmHg vs. 100 mmHg; 64.4 mmHg vs. 83 mmHg;123.6 mmHg vs. 191 mmHg,
respectively); the mean RAIR values resulted higher (33.1 mL vs. 15.7 mL, respectively).
Conclusion: Our preliminary data demonstrate that HRARM pressure values in children with FC with
or without FI are comparable. When comparing with children without lower gastrointestinal symptoms,
children with FC with or without FI show lower values of squeeze and resting pressure and higher
values of RAIR. Further studies are needed to confirm the results of this preliminary work.
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Functional gastrointestinal disorders in a tertiary hospital setting
Katarina Milošić1, Mirna Natalija Aničić2, Lana Omerza2, Irena Senečić-Cala1,2, Jurica Vuković1,2,
Duška Tješić-Drinković1,2
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School of Medicine, Department of Paediatrics, Zagreb, Croatia
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2University

Objectives and Study: The diagnosis of most functional gastrointestinal disorders (FGIDs) should be
made in primary care, based on Rome Criteria, without subspecialists' evaluation. The aim of this
study was to assess the frequency of FGIDs in children referred to paediatric gastroenterologist (PG).
Most existing studies describe the frequency in the general population.
Methods: The study included children referred to the PG at the UHC Zagreb from January 1 st 2017 to
December 31st 2017 (N=1729). Data on patients with FGIDs was extracted retrospectively from clinical
records. The subjects were classified in three age groups: infants and toddlers (0-3 years), children (410 years) and adolescents (11-18 years). Descriptive statistics and chi-square test were used,
statistical significance was determined as p < 0.05.
Results: After appropriate evaluation following the ROME IV criteria, about 1/5 of all outpatients seen
by the PG at the UHC Zagreb during year 2017 had a FGID (19.0% or 328 children, male:female=1:1).
The most common diagnosis was functional constipation (40.2%), followed by functional abdominal
pain - not otherwise specified (18.6%), irritable bowel syndrome (IBS) (14.0%) and functional
dyspepsia (12.2%). There were some age-related differences in frequencies of FGIDs. Constipation
with or without encopresis was the leading FGID in the infant/toddler (41/57) and the children group
(66/124), whereas adolescents suffered mostly form irritable bowel syndrome, with or without
diarrhoea (50/147). There were also significant differences in frequencies of FGIDs between boys and
girls. In both sexes, the most frequent diagnosis was functional constipation, but accompanied
encopresis was more common among boys (χ²=4.5771, p < 0.05). Functional dyspepsia was more
common among girls (χ²=11.3889, p < 0.001). Functional abdominal pain and diarrhoea-IBS tend to
be more frequent among girls, while constipation-IBS tends to be more frequent among boys, with no
significant difference. The symptoms lasted from 3 weeks to several years prior to referral, in the
majority of patients 3-6 months. Substantial discordance in the referral diagnosis and the final
diagnosis was observed in the study group (44.4%). Out of 92 children with constipation, 43 were
referred with another diagnosis.
Conclusions: The overall frequency of FGIDs and sex distribution and differences are comparable to
the reported incidences in the population. The nonexistence of appropriate classification of FGIDs
within the ICD can partly explain the discordance of referral and final diagnoses of FGIDs, but not
failing to recognize constipation in almost half of the cases. More efforts are needed to assure a
positive diagnosis of FGIDs prior to the referral to the PG.
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Pelvic floor dysfunction in chronic constipated children
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Objectives and Study: Pelvic floor dysfunction (PFD) is one of important causes of chronic
constipation in children. We analyzed clinical characteristics, the results of diagnostic tests, and
treatments of PFD in children.
Methods: Thirteen children who were diagnosed PDF with fluoroscopic defecography at Konkuk
university medical center were enrolled in this study. Clinical data, including results of colon transit
time (CTT) test, were collected from medical records retrospectively.
Results: Male was 7 out of 13, median age was 10yrs (8-18yrs), median frequency of bowel
movement was 1/7days (1-10days), median duration of constipation was 6.5 years (2-18yrs), and
median age of onset of constipation was 3 years (0-11 years). On the CTT test, outlet obstruction type
was noted in 8/12 (66.6%), and slow transit type was noted in 3/12 (25%). Median CTT was 50 hour
(43-109 hours). Initial medical therapy was performed with PEG 4000 (Forlax®) regimen, and response
was good in 6/13, fair in 6/13, and poor in 1/13. Median dose of PEG 4000 was 0.47 g/kg/d (0.25-0.88
g/kg/d). Biofeedback was performed in 4/13 with good results. Response to only-medical therapy
(6/13) response was good in 4/6, and fair in 2/6. Follow-up loss was noted in 4/13.
Conclusions: PDF should be considered as a cause of chronic constipation in children. Medical
therapy combined with Biofeedback is an effective therapy for PFD in Children.
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Utility of a modified dysphagia score in the diagnosis and the management of children with
achalasia
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Dall'Oglio1
1Bambino

Gesu Children Hospital, Digestive Endoscopy and Surgery, Roma, Italy
di Roma 'La Sapienza', Pediatrics, Rome, Italy
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Objectives and Study: Achalasia is a rare primary neuromuscular esophageal disorder characterized
by failure of coordination of peristalsis and impaired lower esophageal sphincter (LES) failure to relax
upon swallowing. Clinical manifestation in adults is varied and includes worsening dysphagia,
aspiration, regurgitation, chest pain and weight loss. Respiratory symptoms and failure to thrive are
common in children. Therapeutic aim is to improve symptoms with a surgical or Peroral endoscopic
myotomy (POEM). To objectify symptoms, a few scores are commonly employed in adult population.
The most diffused is the Eckardt's score (ES), which emphasizes frequency of dysphagia, chest pain,
regurgitation and weight loss. In children, loss of weight usually follows a long period of failure to
thrive, which is generally expressed with growth chart-derived parameters such as BMI Z-score.
Therefore, a modified Eckardt's score (mES) including BMI z-score calculation could be more helpful
in the diagnosis and follow up of pediatric achalasia. Aim of this study was to evaluate the utility of a
modified dysphagia score in children underwent POEM for achalasia.
Methods: We retrospectively evaluated our web-based database. mES was calculated as explained in
table 1. ES and mES were both calculated at the time of enrollment and 3-6 months (or 6 months if
available) after POEM.
Results: Between 2016 and 2018, 7 patients with achalasia (M/F, 4/3; median age 11.4 y; range 1013) were identified. All patients were candidate to POEM after esophagram, high resolution
manometry and clinical assessment. Mean follow up was 13,6 months (range 3-26). One patient
(14,3%) had a previous history of surgical myotomy, no other treatments were reported for the other
children. Mean BMI before/after POEM was 17,4/18,5 and mean Z-score was -1,15/-0,5. All patients
had ES ≤ 3 after treatment. Despite a complete symptomatic remission after POEM, 5/7 (71,4%)
children had BMI Z-Score ≤ 0 and particularly those patients with a shorter follow up. Mean ES/mES
before/after POEM was 6,5/7,4 and 0,8/2,1. Mean ES/mES difference before and after POEM was
5,7/5,3.
Conclusions: A modified Eckardt's score, evaluating failure to thrive instead of weight loss could be
more sensitive than standard dysphagia scores in the management of children with achalasia. The
evidence of low BMI z-score after an effective myotomy could suggest the necessity of a postoperative nutritional support for selected children. A larger population will be recruited for validation.

SCORE (0-12)

0

1

2

3

Dysphagia

none

occasional

daily

each meal

Regurgitation

none

occasional

daily

each meal

Chest Pain

none

occasional

daily

each meal

(weight loss)

none

1-5 kgs

5-10 kgs

> 10 kgs

BMI Z-score

≥0

From 0 to -1

From -1 to -2

≤ -2

[Original and modified Eckardt's score]
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3D high resolution manometry and balloon expulsion test in diagnosis of dyssynergic
defecation in children
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Objectives and Study: 3D high-resolution anorectal manometry (3DHRAM) is the most advanced
and precise method of investigation of anal sphincter function. It may give the insight into the
pathomechanism of anorectal disorders.
Balloon expulsion test (BET) is a simple, cheap and relatively reliable tool widely used in adults as a
screening test for the diagnosis of dyssynergic defecation (DD), a possible cause of functional
constipation. Although standardized in adult patients there is lack of data on its utility in children.
The aim of the study was to evaluate the usefulness of 3D HRAM and BET in children with functional
constipation.
Methods: Children with functional constipation according Rome III criteria were prospectively enrolled
in the study. Manometry procedures were performed with ManoScan A300 (Medtronic, Dublin,
Ireland). Pressures within the anorectum, 3D picture of the anal canal, defecation dynamics and
thresholds of sensation were evaluated. Dyssynergic defecation diagnosed by manometry was based
on the criteria published by Rao et al.[1]. After the manometric procedure, balloon expulsion test was
performed. The elastic catheter was inserted into rectum and balloon was filled with 50 ml of warm
water. DD was diagnosed when patient was unable to expel the balloon within 2 minutes.
Results: 50 children (28 boys; median age: 9 y.o.; range: 5-17 years) were enrolled. Although the
frequency of DD diagnosed by 3DHRAM and BET was the same (68%) there was only fair agreement
between both tests (kappa=0.36). Children who failed to expel the balloon often presented
dyssynergic pattern in manometry (OR: 4.9; 95%CI: 1.4, 1.0). Dyssynergic defecation type IV was the
most common type of abnormal defecation dynamics recorded by 3DHRAM (42%).
The patients that succeeded in expulsion of the balloon were significantly older than children who
failed (11.5 y.o. vs 8 y.o., respectively; p=0.005).
There were no differences in manometric parammeters between patients with normal BET compared
to those who failed to evacueate the balloonm, except for bear down variables: residual anal pressure
(60 mmHg vs 91 mmHg, respectively; p=0.001), percent of anal relaxation (33.5 vs 15.5, respectively;
p=0.003) and rectoanal pressure differential (-21.4 vs -47.4, respectively; p=0.001).
There was no lesions of sphincters according to 3D topographic pictures.
Conclusion: Dyssynergic defecation is common cause of functional constipation in children. There is
only fair agreement in diagnosis of DD between BET and 3DHRAM. Failure to expel the balloon was
more frequently observed in younger children.
Reference: [1] Rao SS. Dyssynergic defecation and biofeedback therapy. Gastroenterology clinics of
North America. 2008; 37(3):569-586

Disclosure of Interest: Marcin Banasiuk - equipment support for the purpose of the study
Contact e-mail address: mbanasiuk@wum.edu.pl

Volume 68, Supplement 1, May 2019

385

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-P-243
High-resolution oesophageal manometry to diagnosis achalasia in infants: a case series
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Chicago, United States
Introduction: Achalasia is a rare condition affecting the esophagus with an incidence in infants and
children of 0.11:100,000. There are few case reports of achalasia in children with only one report using
esophageal manometry to diagnosis this condition. Our objective was to explore characteristics of
infant achalasia using high-resolution esophageal manometry (EMAN).
Methods: Unsedated, high-resolution esophageal manometry was performed using either a 6-French,
solid state, 25 or 36 channel catheter placed via transnasal approach. Infants were given 1-3 mL of
Pedialyte or formula and 20 wet swallows were analyzed for esophageal peristalsis and upper
esophageal sphincter (UES) and lower esophageal sphincter (LES) measurements.
Results: Patient 1 was born at 39 weeks gestation and diagnosed postnatally on day of life (DOL) 1
with double outlet right ventricle with Tetralogy of Fallot-type physiology on ECHO. On DOL 7, she
presented with episodes of cyanosis during sleeping as well as persistent feeding difficulty. Cardiac
CT showed an incidental finding of a dilated, patulous esophagus, confirmed on esophagram. EMAN
performed on DOL 14 showed absence of peristalsis, mean esophagogastric junction (EGJ) outflow
pressure of 27 mmHg, and absence of LES relaxation (mean integrated relaxation pressure [IRP] of
26 mmHg) consistent with Type 1 achalasia based on the Chicago classification (Figure 1A). Patient 2,
a full-term infant, presented at DOL 13 with failure to thrive and emesis after all oral feeds. An
esophagram performed on DOL 14 showed mild narrowing and irregularity of the distal esophagus. On
DOL 41, she had EMAN performed which showed no peristalsis, a mean EGJ pressures of 2.5 mmHg
with IRP not calculated due to low EGJ pressures. This patient was classified as resembling Type 1
achalasia despite the low LES pressures (Figure 1B). Patient 3, a full-term infant with amniotic band
syndrome, laryngomalacia, mandibular hypoplasia, presented with feeding difficulties and failure to
thrive at 4 months of age. Esophagram performed at that time showed a moderately dilated
esophagus. He had a repeat esophagram at 14 months of age which demonstrated tapering and
narrowing at the level of the distal esophagus with delayed but eventual passage of contrast into the
stomach. EMAN showed failed esophageal peristalsis for 91% of all swallows, mean EGJ pressure of
14.7 mmHg, and adequate LES relaxation based on a mean IRP of 1.7 mmHg resembling Type 1
achalasia (Figure 1C). UES resting pressure and relaxation was normal for all 3 cases.
Conclusions: Our cases series demonstrates the feasibility of assessing dysphagia in patients as
young as newborn infants. Achalasia as evidenced by absence of esophageal peristalsis is consistent
with current Chicago classification criteria. However, the differential LES findings suggest that adult
achalasia criteria may not translate to pediatric assessment and underscores the need for a more
robust pediatric esophageal classification system. Differential mechanisms in children may exist in
producing these manometric findings. Further studies are needed to understand the impact of EMAN
in diagnosing congenital achalasia and whether its use can provide insight into its prevalence and
underlying pathophysiology in infants and children.
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[Figure 1. High-resolution esophageal manometry finding. A - Patient 1, B - Patient 2, C - Patient 3 ]
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Objectives and Study: The low FODMAP (fermentable oligosaccharides, monosaccharides,
disaccharides and polyols) diet has been studied in adult patients with irritable bowel syndrome (IBS),
but there are few trials involving children with IBS, and none of them includes other functional
abdominal pain disorders. Moreover, since not all patients improve, it would be useful to know
predictive factors of positive response to diet.The aim of this study is to figure out if there is any aspect
that allows predicting which patients will improve after following the low FODMAP diet in children with
functional abdominal pain disorders.
Methods: We performed a prospective trial involving children with a functional abdominal pain
disorder from 5 different Paediatric Gastroenterology Units. Informed consent and regional ethical
committee approval were obtained. Information about abdominal pain features was collected for 3
days, indicating number of daily pain episodes, and describing pain severity by drawing a line over a
10-cm line, where 0 cm is no pain, and 10 cm is extreme abdominal pain. Later, lactulose
hydrogen/methane breath test was performed to rule out small intestinal bacterial overgrowth (SIBO).
After that, patients followed a two-week low FODMAP diet. During the last 3 days of diet, information
about abdominal pain features was collected again. We classified as responders those with a ≥ 50%
decrease in abdominal pain frequency.
Results: Forty-eight children with functional abdominal pain disorders undertook this trial. After
following the 2-week diet, a decrease in pain severity was observed (3.00± 2.81cm vs 4.92 ±2.49 cm
initially, p=0.00), as in number of daily pain episodes (2.46 ± 2.81 vs 3.75 ± 2.91 initially, p= 0.00).
Differences regarding interference of pain in activity before and after diet were also found (p=0.004).
Twenty-four patients showed SIBO in lactulose breath test at the beginning, but comparing those with
the rest of patients, no statistically significant differences have been shown regarding to pain severity
or pain episodes frequency (initially and after diet).
Twenty patients were considered responders, and comparing them with non-responders, differences
were found in pain location (60% periumbilical, 30% epigastric, 5% diffuse and 5% lower right
abdomen in responders, whereas 50% periumbilical, 10% epigastric, and 40 % diffuse in nonresponders, p= 0.024). Moreover, 25% of responders had been classified as IBS, 30% as functional
dyspepsia, and 45% as functional abdominal pain, whereas 7% of non- responders had been
classified as IBS; 15% as functional dyspepsia, and 78% as functional abdominal pain (p= 0.051). No
statistically significant differences where shown regarding initial pain severity, number of daily pain
episodes, abdominal distension, stools features, age, gender, duration of abdominal pain story, and
maximum hydrogen elevation in breath test.
Conclusions: Abdominal pain improved in our patients after following a two-week low FODMAP diet.
Lactulose hydrogen/methane breath test seems not to be relevant in predicting positive response to
diet.
Epigastric pain location and classification as IBS were related to a higher response to diet while diffuse
abdominal pain and classification as functional abdominal pain were related to a lower response.
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Objectives and Study: Functional gastrointestinal disorders (FGIDs) and related symptoms are
common in infancy. Guidelines emphasize as the first‐line management of the most common FGIDs
parental reassurance and nutritional advice. Management recommendations also underscore that
pharmacological intervention is usually not required, if not even harmful. For Africa important gaps in
the understanding of the impact of FGIDs on families and management practices have been
highlighted in reviews. This cross-sectional, observational study aimed to evaluate the pattern, impact
on quality of life of families and the management of FGIDs and related signs and symptoms in infants
below one year of age in Africa.
Methods: From June to November 2017, 759 doctors practicing in 10 African countries (Morocco n =
203, Algeria n = 182, Ivory Coast n = 107, Cameroun n = 62, Tunisia n = 50, Congo n = 39,
Madagascar n = 38, Gabon n = 35, Mauritius n = 28, and Senegal n = 15) participated in the study.
Doctors completed questionnaires for a total of 10 812 families with infants aged between 0 and 12
months that were consulting them for the first time for FGID symptoms as the main complaint. FGIDs
were assessed according to adapted Rome IV criteria for infant regurgitation, colic and functional
constipation, and in addition gas and bloating. In addition, doctors were asked about management
recommendations. The quality of life of infants was evaluated on a scale extracted from the quality of
life in infants (QUALIN) questionnaire validated for paediatricians.
Results: In brief, of the families that consulted a doctor for gastrointestinal symptoms 57.6% of the
infants were diagnosed with infant colic, 39.7% with regurgitation, 31.4% with functional constipation
and 43.2% with gas and/or bloating. Interestingly, the incidence differed between countries. For
example, regurgitation varied between 28.5% and 47.7%. Overall, more than 50% of infants presented
with more than one FGID. For example, infant colic was combined with gas and/or bloating in 24.4% of
all infants, and with regurgitation in 15.0%. 14.2% of infants had a combination of infant colic, gas
and/or bloating, and regurgitation. The mean score for quality of life of infants and their families linked
to FGIDs was 6.1/10, and there was a significant difference between infants with one or more FGIDs
(5.9 versus 6.3 respectively; p< 0.001). Overall, 96.3% of doctors reported to provide parental
reassurance, 88.3% reported to give dietary and hygiene advices, and 62.4% reported to prescribe
drugs. Most children receive a combination of the different treatments. The most commonly prescribed
drugs included antispasmodics, oral laxatives, prokinetics, antacids and combinations of these and
other prescription medications. All interventions were significantly more often reported for infants with
a combination of FGIDs.
Conclusions: The study findings as described here indicate a frequent concomitant occurrence of
FGIDs and a high level of drug prescriptions in the daily practice of doctors in African countries. This is
in line with similar observations in other geographies and future studies will have to clarify the
incidence of FGIDs in the general population, and the impact of FGIDs on quality of life compared to
unaffected infants.
Disclosure of Interest: Fanny Krumholz and Thomas Ludwig are employees of Danone Nutricia
Research.
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Objectives and Study: To compare effectiveness of a magnesium-enriched (Mg) formula vs control
formula in constipated infants.
Methods: An open-label, interventional, comparator-controlled study was conducted to evaluate
effectiveness of a Mg-enriched formula in formula-fed infants ≤ 6 months old presenting with functional
constipation according to modified Rome IV criteria. Infants were randomized 1:1 to intervention or
control formula for 30 days. Parents recorded stool consistency (hard, normal, or watery) and
frequency on days 1-7 and 23-29. Physicians recorded patient baseline characteristics and clinical
examination at three patient visits (baseline, day 8 and 30).
Results: Of the 286 recruited infants, 143 received the Mg-rich formula and 142 received the control
formula. After 7 days, significantly more infants (81.8%) had stools with normal consistency with the
Mg-rich than with the control formula (81.8% vs 41.1%; P < 0.0001). Stool frequency The number of
infants passing one or more stools per day was increased at day 7 in the Mg-rich formula group (86.7
vs 68.2%; P < 0.0001). At days 7 and 29, > 25% of infants responded completely to Mg-rich formula
compared to < 5% to the control formula (P < 0.0001). Parents of infants in the Mg-rich formula group
were very satisfied with treatment (80.8% vs 10.2%), with the majority willing to continue treatment
after 30 days (97.9% vs 52.6%; P < 0.0001).
Conclusion: The Mg-rich formula significantly improved stool consistency and frequency vs control
formula in constipated infants.
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Objectives and Study: Functional gastrointestinal disorders (FGIDs) include a variable combination
of age-dependent, chronic or recurrent symptoms without structural or biochemical abnormalities
affecting GI functioning. We aimed to determine the prevalence of infantile FGIDs in Turkey using
Rome IV diagnostic criteria and to assess the demographic and nutritional characteristics. This is the
first study to find the prevalence of FGIDs in Turkey.
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Methods: The 15,940 (< 18yo) outpatients were evaluated by 28 paediatricians at 9 hospitals from
different regions of Istanbul, which is the most populated province in the country to reflect the
anticipated socio-economic and cultural status. Of these patients, 2416 were infants; 1-12 months of
age (15.2%) and 2383 infants were included in the study, after excluding those with a known chronic
disease and those receiving treatment for any other organic disease. All infants were examined at
admission by a paediatrician and diagnosis of FGIDs according to Rome IV criteria was confirmed by
a paediatric gastroenterologist. Anthropometric measurements, physical examination findings, risk
factors and symptoms related to FGIDs were evaluated using questionnaires in FGIDs and nonFGIDs
groups.
Results: Of 2383 cases, 834 (35.1%) had one or more of the FGIDs. Of these 834 patients, 260
(31%) were diagnosed with FGIDs due to FGIDs symptoms at admission, while 577 (69%) were
diagnosed by the physician´s suspect altough did not have typical FGIDs symptoms. Most common
symptoms in patients presented with FGIDs symptoms were vomiting (52.7%), crying (44.6%),
abdominal distention (30.4%), and constipation (29.6%). Most common diseases were infant colic,
infant regurgitation and infant dyschezia (19.2%, 13.4%, 9.8%, respectively) (Table 1). Some patients
had one type of FGIDs, some had combined FGIDs (two or more), and most common combinations
were infant regurgitation-infant colic (3.4%) and infant colic-infant dyschezia (3.3%).
The mean age of FGIDs group was 2.3 months, while non-FGIDs group was 7.4 months. No
difference was found between the types of birth, and gender (p = 0.47, p = 0.28, respectively). There
was no statistically significant difference between groups about consanguineous rates, atopy history in
the family and vaccination status (p = 0.28, p = 0.38, p = 0.47, respectively). The 3.3% of non-FGIDs
were found to have started complementary feeding before the 26th week, while the rate was 9.5% in
patients with FGIDs and the difference was statistically significant (p = 0.05). Rate of breast milk or
formula intake together with the appropriate supplementary food in patients more than 6 months old
and diagnosed with FGIDs was 14.5%, while it was 32.9% in the non-FGIDs group and the difference
was statistically significant (p = 0.01).
Conclusions: As observed in our study, diagnosis of most patients can be missed if physician does
not suspect, cross-examine, investigate, and it may lead to many unnecessary laboratory tests and
examination conducted on the children. We believe that improper nutrition in infancy and inappropriate
initiation of complementary feeding contributes to the development of FGID.
Keywords: Functional gastrointestinal disorders; Paediatric; Rome IV
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Objectives and Study: Despite the insufficient data to recommend specific probiotic species or
strains for functional gastro-intestinal disorders (FGIDs) in children, probiotics are widely prescribed by
clinicians. Limited information is available on paediatricians´ and general practitioners´ (GPs)
perceived knowledge on probiotics and their prescribing practices in treatment of functional abdominal
pain disorders (FAPDs) and functional defecation disorders (FDD).
Methods: A (online) cross-sectional survey was administered to paediatricians and GPs in the
Netherlands. The survey included 27 questions about perceived knowledge on probiotics followed by
questions related to prescribing practices and reasons to advise probiotics to patients.
Results: The responses of 322 paediatricians and 69 GPs were included in the study. Significantly
more paediatricians indicated to be familiar with the mode of action of probiotics compared to GPs
(66% vs. 45%, p< 0.001). Significantly more paediatricians advised probiotics compared to GPs for
FAPD (54% vs. 25%, p< 0.001) and for FDD (17% vs. 6%, p=0.03). For both paediatricians and GPs,
primary reason to advise probiotics was patient request for probiotics; main reason not to advise
probiotics was personal lack of knowledge on the use of probiotics.
Conclusions: Probiotics are often advised to children with FAPDs and FDD, despite the seemingly
insufficient understanding of probiotic functionality among paediatricians and GPs. Better
understanding among clinicians is important to provide evidence-based information about the function
and use of these supplements to children with FGIDs and their parents.
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Objectives and Study: Whereas functional gastrointestinal disorders (FGIDs) are frequent in infants,
available prevalence data remain inaccurate. In 2016, the ROME IV criteria were issued to redefine
FGIDs (mainly regurgitation, colic, constipation, and diarrhoea). The present study aimed to estimate
in France the prevalence of each disorder in infants and to describe the management of such troubles.
Methods: This non-interventional, cross-sectional, multicentre French study was conducted in infants
aged up to 12 months. Private general practitioners and paediatricians had to enrol four consecutive
outpatients each. The prevalence of FGIDs was estimated according to ROME IV criteria versus
clinicians' diagnosis. The characteristics of the infants with or without FGIDs were compared and the
management of each disorder was described.
Results: 1,722 analysed infants were included by 451 physicians between October 2016 and
September 2017. The following prevalence rates were estimated according to the ROME IV criteria
versus the physicians' diagnosis, respectively: regurgitation 41% versus 45%; colic 18% versus 30%;
constipation 9% versus 19%; diarrhoea 3% versus 8%. Compared to infants without FGIDs, FGID
infants had a lower birth weight (p< 0.019), exclusive breastfeeding at maternity less frequently (p<
0.001), earlier introduction of cow´s milk after maternity discharge (p< 0.001), and symptoms
suggestive of cow´s milk protein allergy more often (p< 0.001). Physicians frequently recommended
an adapted infant formula (in between 77% and 82% of the cases depending on the diagnosed FGID),
and they prescribed a specific treatment in 51% to 66% of FGID infants. Probiotics were often
prescribed (from 35% in the case of regurgitation up to 64% for diarrhoea).
Conclusions: This French real-world study confirmed the high prevalence of FGIDs in infants, and the
impact of breast feeding and the earlier introduction of infant formula in the development of FIGID. It
provides new information regarding the characteristics of infants having developed such troubles
suggesting the potential role of the gut microbiota.
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Objectives and Study: Infant colic (IC) is a very common affectingup to 20-40% of infants aged < 3
m, with a typical peak at about 6 wksof age. The pathophysiology is still poorly defined, but alterations
in gut microbiotastructure and function seem to be involved. This suggests the potential role of
probiotics as therapeutic strategy. We aimed to evaluate the potential efficacy of
Bifidobacteriumanimalissubsp.lactis BB-12 (BB-12) in babies with IC. Main study outcome was the
rate of infants with a reduction of ≥50% of mean daily crying duration at 28 days after intervention.
Secondary outcomes were the mean number of crying episodes, occurrence of infectious
episodes,number of bowel movements and stool consistency. Gut microbiota structure and function
(butyrate production) and fecal level of human beta defensin 2 (HBD-2), cathelicidin(LL-37), secretory
IgA(sIgA) andcalprotectin(CLP) were also evaluated.
Methods: A double-blind RCT on otherwise healthyexclusively breastfed infantsaged ≤ 7 wks, with IC
were performed. Infants were randomly allocated to 2 groups (group A, BB-12or group B, placebo)
according to the randomization list.Study products were provided in drops packed in identical boxes
with the same color, weight, smell and taste. Each subject assumed orally 6 drops/day of the assigned
product for 28 consecutive days. Patient's parents were provided with a diary to report daily the
number and duration of crying episodes, number of bowel movements and stool consistency.All
subjects were clinically examined weekly and parents' diary completeness were checked. At baseline
and at the end of treatment,a stool samples was collected from all study subjects to assess gut
microbiota structure (16sRNA), butyrate production (HPLC-MS), HBD-2, LL-37, sIgA, CLP (ELISA).
Results: 80 infants were randomized, 40 per group; 8 subjects were lost to follow up, and 72 subjects
completed the study: 35 in BB-12 group and 37 in placebo group.At baseline, main demographic and
clinical features of the 2 study groups were similar. Therate of infants with reduction of ≥50% of
duration of crying was significantly lower in infants treated with BB-12compared to placebo (80% vs
32.5% respectively, p< 0.05).The mean number of crying episodes significantly decreased in both
groups, but with a significant higher effect in BB-12 group
(-4.77±3.43 vs -2.31±2.28 respectively, p< 0.05). Mean daily stool frequency decreased in both groups
but the effect was significant higher in the BB-12 group; stool consistency was similar between the 2
groups.A significant increase in Bifidobacteriumabundance, butyrate production, HBD-2, LL-37, sIgA,
associated with a decrease in CLP level was observed in BB-12 group. (p< 0.05).
Conclusions: The results of this study demonstrate that the oral daily supplementation with BB-12 is
effective in managing IC. The effect could derive from multiple immune and non-immune mechanisms
associated with a possible modulation of gut microbiota. This RCT studied specific well characterized
probiotic strain, dose, and age group. The findings cannot be extrapolated for other probiotic strains.
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Objectives and Study: Hydrogen breath test (BT) are noninvasive procedures frequently applied in
the diagnostic workup of functional gastrointestinal (GI) disorders.
The aim of our study was to determine the usefulness of BT in children with GI diseases in primary
care setting. Previous studies en primary care are scarce.
Methods: All children who performed the hydrogen BT in a semi-urban area of Barcelona during the
years 2017 - 2018 were included. The following variables were reviewed: demographics, medical
history and symptoms patients presented during the test. BT were carried out using hydrogen breath
desktop Gastro + Gastrolyzer (Bedfont Scientific) following a challenge with oral lactose or fructose
solution (maximum dose: 25 g). A rise of > 20 PPM was considered positive test result.
Results: We have enrolled 153 subjects aged between 3-14 years. 58% were females, 58% aged
between 5-10 years (mean age: 7,6 years). A total of 202 hydrogen BT (lactose, n=153, fructose,
n=49, both, n: 45) were performed. 44% had a positive hydrogen BT result (64% lactose , 36%
fructose). The main paediatric indication for to realize the test was persistent abdominal pain (55%). Of
total of fructose hydrogen BT 65% was positive, lactose hydrogen BT : 36% and in case of both test:
11%. The abdominal pain (56%) was the main symptom presented during the fructose hydrogen BT. A
combination of abdominal pain, diarrhea and flatulence (52%) were the main symptoms presented
during the lactose hydrogen BT. 25% had comorbidities ( disease celiac and Helicobacter pylori
infection).
15% had a familiar with alimentary intolerance.
Conclusions: We have observed that hydrogen BT can be helpful in the evaluation of children with GI
symptoms in primary care setting. The execution of this test would allow a better diagnosis and avoid
unnecessary cost and travel to tertiary hospitals. Further studies are merited to better characterize this
test in paediatric primary care.
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Aims and study: Infantile colic is a functional digestive disorder in first months of life, exhibited by
30% to 40% of infants. There are no specific biological markers for this entity, because of which it is
diagnosed according to Rome IV criteria. As part of its management, probiotics have been studied,
specifically Lactobacillus reuteri DSM 17938, as well as certain modifications of infant formula. The
aim of this study was to evaluate clinical response to a functional infant formula with partially
hydrolyzed serum protein, diminished lactose levels and the addition of de Lactobacillus reuteri DSM
17938 in infants under 5 months of age. Prospective descriptive non-interventional study.
Methodology: Patients from 0 to 5 months of age with a diagnosis of infantile colic according to
ROME IV criteria were included, from March to June, 2018, recruited from 17 private medical offices in
Bogota. Infants with organic illness and/or pharmacological treatment were excluded. Patients
required management with a comfort infant formula and physician prescribed NAN® COMFORT. To
evaluate the impact of infant formula, a survey to caregivers carried out at first evaluation and at 15
days after beginning the infant formula. Survey was filled out by physician at consultation. Variables
such as sex, age, anthropometric measurements and digestive symptoms were included. Stata was
used for the statistical analysis. The nominal and ordinal categorical variables were summarized with
absolute and relative frequency distributions. The relation between the variables was established by
means of the Student T, Fischer exact, and chi squared tests.
Results: Sample was made up of 51 infants, with a slight predominance of males (51.8%) and
average age was 3.6 months. Average duration of symptoms previous to consultation was one month.
The most frequent symptoms were excessive gas (83.9%), crying (78.6%) and pushing (67.9%).
41.1% of infants cried less than 30 minutes per day, 41.1% of the infants cried between 30 min and 2
hours per day and 17.9% cried more than 3 hours per day. The symptoms improved, for the most part,
in first week of implementation of infant formula (94%). At 2 weeks, statistically significant differences
were observed in: crying (p=0.006), fussiness (p=0.029), pushing (p=0.003), excessive gas (p=0.029),
vomiting (p=0.003), hiccups (p=0.030), daily number of regurgitations (p=0.000), daily number of
vomiting episodes (p=0.003). There was no significant difference in early satiety (p=0.320), in food
rejection (p=0.577) or perianal erythema (p=0,081). Daily crying time was reduced; only 2.6% of the
infants continued crying more than 3 hours a day. To the contrary, at the time of control visit (15 days),
the majority of infants (84.6%) exhibited a crying time of 30 minutes a day. During the study, average
gain was 476 gr in weight, 1.8 cm in height and 2.3 cm in cephalic perimeter. 98% of infants had
adequate tolerance of infant formula.
Conclusions: An infant formula with some modifications in its nutritional composition (partially
hydrolyzed serum protein and reduced lactose) with addition of Lactobacillus reuteri DSM 17938, was
shown to be useful in alleviating symptoms of infantile colic in infants. Studies with a larger sample
size and geographical variability should be carried out.
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Digestive symptom

At time of first
consultation

After 2 weeks of using
functional infant formula
(NAN® COMFORT)

p

Excessive Gas

83.9%

15.9%

0.029

Crying

78.6%

5.4%

0.006

Crying time 30
minutes/day

41.1%

84.6%

0.035

Crying Time greater than
17.9%
3 hours/day

2.6%

0.026

Pushing

67.9%

2.1%

0.003

Fussiness

62.3%

2.3%

0.029

Regurgitation

42.9%

8.9%

0.000

Hiccups

42.9%

2.9%

0.030

Vomiting
33.9%
9.9%
0.030
[Digestive symptoms in infants under 5 months of age with a diagnosis of infantile colic, at the time of
the first consultation and after the use of a]
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A novel mutation TYMP gene causes mitochondrial neurogastrointestinal encephalopathy
syndrome
Lissa De la Vega Morales1, Jesus Aguirre Hernandez2, Rodrigo Vazquez Frias1, Patricia Baeza
Capetillo2, Guadalupe Fernanda Godinez Zamora2, Veronica Morán Barroso2
1Hospital

Infantil de México Federico Gómez, Gastroenterology and Nutrition, Mexico City, Mexico
Infantil de México Federico Gómez, Genomics, Genetics and Bioinformatics Laboratory,
Mexico City, Mexico
2Hospital

A 12 years old male patient presenting anorexia, vomiting of undigested food content, immediate
postprandial, preceded by nausea, without apparent triggers or attenuating of 8 months evolution,
referred for severe chronic malnutrition. Decreased muscle stretch reflexes and tactile sensitivity in 4
limbs, ptosis and ophthalmoplegia of the third and sixth cranial nerve was identified without other
findings. Infectious causes was ruled out. Upper gastrointestinal barium contrast study found a dilated
stomach. Gastric emptying scan, reports slow emptying data during the first hour, but normal emptying
at 4 hrs; motor and sensory neuroconduction reports sensorimotor polyneuropathy; magnetic
resonance imaging of brain diagnoses leukoencephalopathy. Given the suspicion of mitochondrial
disease, muscle biopsy was performed, shows muscle fibers with subsarcolemal mitochondria groups
concordant with mitochondrial myopathy. Due to the previous results, the mitochondrial
neurogastrointestinal encephalomyopathy syndrome was integrated; genetic sequencing of the TYMP
gene reported the p.Gln111X homozygous mutation, a novel mutation of this gene.
Mitochondrial encephalomyopathies encompass a growing number of distinct clinical syndromes that
are the result of defects in mitochondrial oxidative phosphorylation or in the communication between
the genomes, are clinically and genetically heterogeneus. Mitochondrial neurogastrointestinal
encephalomyopathy (MNGIE) is a rare, devastating multisystemic autosomal recessive disorder. It
generally appears in childhood, and is defined clinically by severe gastrointestinal dysmotility,
cachexia, ptosis, ophthlamoparesis or both, periphereal neurophaty and leukoencephalopathy.
Gastrointestinal dysmotility is the most prominent and debilitating clinical feature, can affect any
portion of the enteric system, with an important weight loss. It is characterized by lactic acidosis,
histologically and biochemically abnormal mitochondria, and mtDNA defects. It is mainly caused by
mutations in the nuclear gene TYMP, located on chromosome 22 q 13.32, encoding thymidine
phosphorylase (TP), which catabolizes thymidine to thymine and 2-deoxy-D-ribose 1-phosphate; the
severe biochemical defects of TP catalytic activity result in the accumulation of its substrates leading
to toxic nucleoside accumulation and subsequent mitochondrial DNA and tissue damage. Although
there are no reports of patients with mitochondrial neurogastrointestinal encephalopathy that have the
Gln111X mutation, there are reports of this disease in which the nonsense variant is in the codon that
precedes it (Gln110X). Both codons are CAG in normal sequence and codified for gln; the stop codon
in the 111 triplete is expected to cause degradation of the mRNA mediated by nonsense decay.
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[ Ultrastructural image of muscle biopsy. Subsarcolemal mitochondria groups (white arrows)]
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Lack of agreement between colonic manometry and colonic transit studies in classifying
children with chronic constipation
Teresa Di Chio1, Marcella Pesce1, Lorenzo Biassoni2, Marina Easty2, Pippa Mashford2, Atchariya
Chanpong1, Keith J Lindley1, Efstratios Saliakellis1, Nikhil Thapar1, Osvaldo Borrelli1
1Great
2Great

Ormond Street Hospital, Department of Gastroenterology, London, United Kingdom
Ormond Street Hospital, Department of Nuclear Medicine, London, United Kingdom

Objectives and Study: Functional constipation (FC) is a common condition in paediatric population,
which severely impacts children and families quality of life. In patients unresponsive to medical
treatments further investigations are recommended, including colonic manometry (CM) and colonic
transit studies (CTS). Colonic transit assessment can be carried out with either colonic scintigraphy
(CS) or with radiopaque marker (ROM) test. According to CTS results, constipation is classified into
slow transit constipation (STC) and obstructed defecation. Scientific literature about the concordance
between manometry and colonic transit is currently sparse. We aim to evaluate the agreement
between CM and CTSs and the presence of specific manometric features suggestive of the prevalent
colonic transit pattern (STC or outlet obstruction).
Methods: We retrospectively evaluated consecutive FC patients referred at our centre from 2012 to
2017. Patients who underwent CM and at least one of the CTSs (either CS or ROM test) as part of
their diagnostic work-up were included. Based on previously published papers, results from CM were
categorised into normal, abnormal distal motor activity and colonic inertia; results of CTSs were
classified into normal transit, recto-sigmoid hold-up and slow transit. Cohen keppa, Fisher`s exact and
Anova test were used for the statistical analysis.
Results: Twenty-nine children (11 males and 18 females, mean age 10.1 years, SD 3.16) were
included. 27.6% of the patients had CS, 55.2% had radiopaque marker test and 17.2% had both tests.
CTSs showed normal values in 3.4%, outlet obstruction in 24.1% and a slow transit in 72.4% of
patients, respectively. Conversely, CM showed a normal pattern in 65.5% of the patients, abnormal
distal contraction in 27.6% and colonic inertia in 6.9%. The concordance between the two colonic
transit tests was high 100% (Cohen k = 1), whereas, CTSs and CM showed no agreement (Cohen k =
0.079). When comparing different CM patterns in STC and outlet obstruction patients, the presence of
partially propagating high-amplitude propagating contractions (HAPCs) was the only feature
significantly associated with outlet obstruction (p=0.020). Conversely, none of the other manometric
features were significantly associated with CTSs (motility index from baseline, HAPCs waveform,
presence of common cavity features or retro-propagating contractions, colorectal reflex, number of
HAPCs and low-amplitude propagating contractions).
Conclusions: Constipated patients may require CM or CTSs as part of their diagnostic workup. CS
and ROM test have a high agreement in classifying the type of constipation. In contrast, we found no
agreement between CM and CTSs results. The presence of partially propagating contractions into the
distal colon appears to be significantly correlated with outlet obstruction as assessed with CTS.
Different functional tests have their clinical use: CS and ROM studies can be useful to assess the type
of constipation, while CM is able to assess the colonic contractile response following different
provocative manoeuvres and demonstrate the integrity of colonic neuro-muscular function.

Contact e-mail address: teresadichio@yahoo.it

Volume 68, Supplement 1, May 2019

401

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-P-256
Magnesium alginate in gastro-esophageal reﬂux: a multicenter cross-over study on efficacy
and costs in infancy
Antonio Di Mauro1, Nicola Laforgia1, Silvia Salvatore2, Giovanni Di Nardo3, Andrea Chiaro4, Licia
Pensabene5, Maria Cristina Pignatelli1, Margherita Fanelli6, Maria Elisabetta Baldassarre1
1University

of Bari 'Aldo Moro', Department of Biomedical Science and Human Oncology, Bari, Italy
of Insubria, Department of Pediatrics, 'F. Del Ponte' Hospital, Varese, Italy
3Santobono-Pausilipon Children's Hospital, Pediatric Gastroenterology Unit, Naples, Italy
4Maggiore Hospital, Department of Pediatrics, Crema, Italy
5University “Magna Graecia” of Catanzaro, Department of Medical and Surgical Sciences, Catanzaro,
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6University of Bari, Department of Interdisciplinary Medicine, Bari, Italy
2University

Objectives and Study: Despite gastro-esophageal reﬂux (GER) is one of the most common
functional gastrointestinal diseases in infancy and alginate-based formulations are frequently used,
there are limited evidence of efficacy and not uniform recommendations about its use. Aims of the
study were
1) To evaluate the efficacy of magnesium alginate in decreasing GER symptoms in infants through the
validated Infant Gastro-esophageal Reflux Questionnaire Revised (I-GERQ-R).
2) To assess the cost-benefit ratio of the alginate treatment compared to thickened formula.
Methods: A multicenter prospective 2-treatments cross-over study was conducted in formula fed
infants with functional regurgitation and I-GERQ-R ≥ 16, randomly assigned to receive two weeks of a
magnesium alginate-based formulation followed by two weeks of thickened formula feedings, or
viceversa. Infants exclusively breastfed with functional regurgitation and I-GERQ-R ≥16, received only
magnesium alginate supplementation and were considered as additional control group. I-GERQ-R
were compared at enrolment and after treatment in all infants. Direct cost of the two different
treatments was also calculated.
Results: 72 infants (53 formula fed and 19 exclusively breastfed infants), mean age 65.5 ± 46.3 days,
concluded the study: We found a significant reduction of I-GERQ-R scores over the time (F=55.387;
p< 0.001) in all groups with no difference between the two sequences of administration (F=0.268;
p=0.848) in randomized formula fed infants.
Both magnesium alginate and thickened formuladecreasedthe meansymptoms score (p< 0.0001) with
no differences between the two treatment (t=0.712, p=0.48).
No differences in the efficacy of magnesium alginate in I-GERQ-R score reduction were found
between exclusively breastfed and formula fed infants (t= 1.55; p = 0.126).
The mean saving cost per infant during the two-week period was €4.60 (±11.2)in formula fed infants
treated with magnesium alginate compared to thickened formula (t=2.91, p < 0.0005).
Conclusions: Magnesium alginate formulation reduces GER symptoms both in formula fed and
breast fed infants. In formula-fed infants clinical efficacy is similar to thickened formula with a slightly
lower cost of treatment.
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Evaluation of paediatric nausea: time to think outside the gastroenterology box?
Sally Tarbell1, Carol Meegan2, John Fortunato3
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Feinberg School of Medicine, Psychiatry and Behavioral Sciences, Chicago, United
States
2Ann & Robert H. Lurie Children's Hospital, Gastroenterology, Hepatology and Nutrition, Chicago,
United States
3Northwestern Feinberg School of Medicine, Gastroenterology, Hepatology and Nutrition, Chicago,
United States
Objectives and Study: Nausea is a common aversive symptom with involvement beyond the
gastrointestinal (GI) track. Chronic nausea is often associated with comorbid illnesses and moderate
to severe functional disability. Children with chronic nausea can experience a high incidence of
orthostatic intolerance (OI) such as lightheadedness with standing, and anxiety. We have shown
improvement in nausea when orthostatic symptoms were treated. These symptoms are often
underreported in paediatric patients with chronic nausea, likely due to the proportionately more severe
GI symptoms. Because OI and anxiety lie outside the domain of a routine gastrointestinal assessment,
they are often missed. The consequence can lead to unnecessary and invasive diagnostic testing,
which ultimately fails to reveal the true etiology of the nausea. The objective of this study was to detail
common comorbidities and the procedures performed to evaluate nausea as the primary presenting
symptom in paediatric patients. Developing an assessment protocol for the diagnosis of functional
nausea is as a first step toward developing evidenced based treatments for this distressing condition.
Methods: We conducted a chart review for youth aged 8-19 presenting with a chief complaint of
nausea seen in a tertiary care paediatric hospital over a 12-month period. Patients were excluded if a
metabolic, mechanical, or mucosal inflammatory cause had been defined to explain their
gastrointestinal symptoms. Patients with cardiovascular disease, malignancy, genetic disorders and
neurodevelopmental delay also were excluded. Data were obtained both from the patient's medical
record and by parent report.
Results: 47 patients (34 females) met criteria for chronic idiopathic nausea. Of those patients, the
most common comorbidities were abdominal pain, orthostatic intolerance and anxiety (Table 1). All
patients underwent procedures prior to diagnosis with a mean of 5.19 procedures (MDN = 4; Range 117). Abnormal findings were present on an average of 1.29 tests (1 MDN = 1; range 0-6). The most
common tests ordered, included EGD (n = 38, 81%), colonoscopy (n = 22, 47%), abdominal
ultrasound (n = 18; 38%), upper GI (n = 16, 34%) and head upright tilt test (n = 14, 30%).
Abnormalities found ranged from 2.1% on the abdominal ultrasound, colonoscopy and abdominal xray tests to 23% for EGD and 19% on the tilt test. Patients also underwent surgical procedures,
including 4 who had cholecystectomies without improvement in nausea symptoms.
Conclusions: To date, there are few specific treatments for nausea.This lack of effective treatments
leads to empiric approaches that are often unsuccessful at reducing this aversive symptom. This is
particularly the case for chronic nausea for which no cause has been identified, i.e., functional
nausea.We have demonstrated that these patients have multiple comorbidities to consider in
treatment planning, many outside the domain of the gastroenterologist. Further these patients are at
risk for iatrogenic conditions from the disproportionate use of health services including expensive and
often unnecessary medical investigations and treatments. A multidisciplinary approach where
presenting symptoms are more comprehensively evaluated, may reduce the number of unnecessary
tests, as well as associated costs and morbidity.
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Comorbid Symptom

Number of Patients (%)

Abdominal pain

40 (85.1%)

Orthostatic intolerance

35 (74.5%)

Anxiety

35 (74.5%)

Headache, migraine

24 (51.1%)

Fatigue

23 (48.9%)

Vomiting

22 (46.8%)

Constipation

21 (44.7%)

Depression

14 (29.8%)

Sleep disturbance
12 (25.5%)
[Table 1: Common Comorbidities in Pediatric Patients Presenting with Chronic Nausea]
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Assessment of whole gut motility in children using the wireless motility capsule test
Tanja Fritz1, Alexander Joachim 1, Christoph Huenseler1, Ilse Broekaert1
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of Cologne, Paediatric Gastroenterology, Cologne, Germany

Objectives and Study: Functional gastrointestinal (GI) disorders such as functional nausea and
vomiting, functional abdominal pain, and functional defecation disorders can be associated with
visceral hypersensitivity and dysmotility and often represent a diagnostic challenge in children. Several
methods for assessing GI motility (e.g. antroduodenal or colonic manometry studies, scintigraphic
transit studies) are available but require a lengthy procedure, are invasive or include exposure to
radiation. A non-invasive and nonradioactive method is the Wireless Motility Capsule (WMC) Test
which continuously measures pH, pressure, temperature, and thus regional transit times as it passes
through the entire GI tract. In recent studies the WMC test was approved for the evaluation of gastric
emptying in gastroparesis, colonic transit in constipation and the assessment of GI transit (1-3).
Methods: The (WMC) test was conducted in adolescent patients (n=7, 42% female) aged 12-16 years
with functional GI disorders from July 2017 until September 2018. After a fasting period of 8 hours the
patients swallowed the capsule immediately after a standardized meal (granola bar) together with a
glass of water. After another fasting period of 6 hours the patients returned to their normal activities
while the capsule data were collected on a wireless receiver. Diagnoses of patients were: Irritable
bowel syndrome (n=3), constipation (n=2), abdominal migraine (n=1), duodenogastric reflux (=1), and
recurrent nausea and vomiting (n=1).
Results: The WMC test was conducted without any complications. The following transit times were
recorded: gastric emptying time (median 2.86h, IQR 25 2.17h, IQR 75 3.92h; norm value of < 5h),
small bowel transit time (median 5.55h, IQR 25 4.36h, IQR 75 6.22h; norm value of < 6h), colonic
transit time (median 19.35h, IQR 25 14.76h, IQR 75 36.7h; norm value of < 59h). The median gastric
pH was 2.6 (IQR 25 1.7, IQR 75 3.0; norm value of < 4). The median number of antral contractions per
minute was 0.7 (IQR 25 0.4, IQR 75 4.2; norm value of >0.48). In the duodenum we recorded a
median of 1.5 contractions per minute (IQR 25 1.2, IQR 75 3.0; norm value of >0.6). The colonic
contractions per minute revealed a median of 1.4 (IQR 25 1.25, IQR 75 1.6; no norm values).
In one patient we detected a delayed gastric emptying time (5.04h) as well as a prolonged small bowel
transit time (6.29h). This patient had symptoms consistent with gastroparesis. In another patient with
irritable bowel syndrome the WMC test revealed a prolonged small bowel transit time (7.02h) as well
as a borderline colonic transit time of 50h.
Conclusions: The WMC test is a minimally invasive and safe diagnostic method in children. In 2 of 7
patients with functional GI disorders we detected abnormal motility using the test. The WMC test is an
additional valuable diagnostic tool for the assessment of patients with functional GI disorders and
especially in suspected motility dysfunction.
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Children with functional abdominal pain disorders have higher prevalence of obesity
Tut Galai1, Hadar Moran-Lev1, Anat Yerushalmy-Feler1, Yael Weintraub1, Achiya Amir1, Amir Ben
Tov1, Shlomi Cohen1
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Aviv University, Sourasky Medical Center and the Sackler Faculty of Medicine, Dana-Dwek
Children's Hospital, Pediatric Gastroenterology, Tel Aviv, Israel
Objectives and Study: Functional abdominal pain (FAP) is one of the most common gastrointestinal
disorders in children. The association between functional gastrointestinal disorders and body weight
has been described. The aim of this study was to define the association between obesity and
subgroups of FAP in children according to the updated classification system. A Secondary aim was to
describe overweight/obese children compared to normal weight children in the FAP group.
Methods: We conducted a retrospective study of children (aged 3-18 years old) with a clinical
diagnosis of FAP, followed up in the paediatric gastroenterology unit, Dana-Dwek children´s hospital
during January 2016-October 2018.
FAP disorders were assigned based on ROME IV criteria. BMI percentiles were defined using the
CDC standards. Patients with BMI≥85% were designated as overweight or obese. Healthy control
group was obtained from 2015-2016 national Israel health survey.
Results: We included 173 children with a median age of 11.5 (IQR 7.9-14.5) years. The disorders
were abdominal pain-NOS (n=71, 41%), irritable bowel syndrome (n=67, 38.7%) and functional
dyspepsia (n=35, 20.2%). Of all, 53 children (30.6%) were accounted as overweight/obese. Children
with FAP had significantly higher prevalence of overweight or obesity compared to controls in children
aged 12-18 years old (39.5% vs. 30%, p=0.04). (Table1). Overweight children with FAP were older
(12.4 (9.8-15.3) vs. 10.8 (7.4-14.1), p=0.04) and had more hospitalizations due to FAP (20.8% vs.
7.6% p=0.01) compared to FAP children with normal weight.
Conclusions: Children with FAP had higher prevalence of overweight and obesity compared to
controls. Awareness to this association is needed in order to plan an appropriate treatment. Future
studies evaluating the effect of weight loss on FAP are needed.

[Table1. Overweight patients in the FAP and control groups by age and sex]
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First year risk factors of mortality and morbidity in esophageal atresia with tracheo-esophageal
fistula: data from a population-based national register
Rony Sfeir1, Veronique Rousseau2, Arnaud Bonnard3, Thomas Gelas4, Laurent Michaud5, Julia
Boubnova6, Christian Piolat7, Sabine Irtan8, Virginie Fouquet9, Aurélie Le Mandat10, Stephane De
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Objectives and Study: The aim of our study was to assess the risk factor of mortality and morbidity in
a large population based registry in a population of type III/C EA.
Methods: Under the umbrella of the national plan for rare disease, a population based register was
set up in 2008 recording the data of all the live newborns with EA in France. Briefly, 2 questionnaires
are filled, one at first discharge and the second at one year of age from the neonatal surgical wards of
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each of the 37 participating centers. Based on the registry data, survival and morbidity at 1 year were
studied. Morbidity was approached by calculating the rate of full oral autonomy and the hospital length
of stay during the first year. Multivariate analysis was performed via multinomial logistic regression to
evaluate independent predictors of overall survival and morbidity items among all significant
categories variables identified on uni variate analysis (birth weight, inborn vs out born, associated
abnormalities vs isolated EA, prenatal diagnosis, difficult anastomosis).
Results: A total of 1008 patients with type III EA were extracted from the national database born from
January first 2008 till 31 December 2014. Prenatal diagnosis was suspected in 13% of cases based on
a polyhydramnios with or without small stomach. Mean birth weight was 2610 g (2060 to 3075). Right
lateral thoracotomy was used in 93% of cases and primary anastomosis was possible in 95% of
cases. Associated abnormalities were present in 53% of patients (cardiovascular : 25%, genitourinary :
14%, spine and ribs : 14%, anorectal : 9%, limbs : 7%, VACTERL 19%, CHARGE syndrome : 3%).
Mortality at 3 months was at 5% and at one year at 6% and was correlated to prenatal diagnosis (OR
:2.96 (1.08 to 8.08)) , low birth weight (OR : 0.52 (0.38 to 0.72)), and heart defect (OR : 6.09 (1.96 to
18.89)). Lenght of hospitalisation was correlated to birth weight (OR: 0.83 (0.61 - 1.13)), the difficulty
of the anastomosis (OR : 1.59 (0.71 - 3.55)) and associated abnormalities (OR : 1.93(0.65-5.68)), the
prenatal diagnosis is correlated only to the rate of full oral autonomy and not with the length of
hospitalization.
Conclusions: Surgical procedure or difficulties didn´t seem to affect survival in this group of patients.
In addition to the continuous need to improve care of low weight neonates, our results clearly identifies
that efforts should be focused on the small group of EA with prenatal diagnosis and/or severe cardiac
malformation to reduce even more mortality and morbidity in EA patients.
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Evaluation of the effects of lactobacillus reuteri on children with recurrent abdominal pain
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Objectives and Study: RAP is a common and functional gastrointestinal(GI) disorder in children
which cause the most common referral to GI clinics,with no obvious cause and treatment.Rational for
this study were moderate benefits of probiotics in treatment of IBS in previous studies, and desired
effects of Lactobacillus Reuteri in infantile colic.
Methods: 125 children patients with the diagnosis of RAP who had fulfilled ROME III criteria for
irritable bowel disease, functional abdominal pain, functional dyspepsia and abdominal migraine, were
enrolled in a double-blind randomized controlled trial. 65 subjects received probiotics, the others
received placebo in a period of 4 weeks.
Results: Treatment success was achieved in 32 patients(IBS and functional dyspepsia group) in
L.Reuteri group compared with 8 patients in placebo group.Compared to baseline, all pain related
variables of frequency,severity and duration of pain for overall study populations showed significant
reduction at the end of 4 weeks.No treatment response was seen in abdominal migraine group.
Conclusions: L.Reuteri significantly caused pain relief in FAP,FD,IBS patients and further studies is
needed for further therapeutic purposes.
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Water load test in school children with functional gastrointestinal disorders
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Objectives and Study: To evaluate the water load test and to compare its results in children with and
without functional gastrointestinal disorders according to the Rome III questionnaire.
Methods: 864 girls and boys from two Colombian schools answered the Spanish version of the Rome
III questionnaire. They all received an invitation asking for parental permission for a water load
test.The test consisted in ad libitum intake of water from measured glasses, in a 3-minute period; it
was stopped if satiety, pain or vomiting were present. Ingested volumes and times of ingestion, as well
as symptoms and anthropometric data, were recorded. Information was analyzed in relation to the
classification obtained in the Rome questionnaire.
Results: A group of 142 children aged 12.1 ± 0.2 years, 59.9% females, with 41.5% frequency of
functional disorders, accepted to participate. The volume of water ingested by the whole group was
459 ± 22 ml. There were no significant differences between the volume ingested by children with and
without gastrointestinal functional disorders (466 ± 36 and 453 ± 27 ml, respectively; p=0.108). Rates
of ingestion were not different. Children with upper and lower symptoms drank similar volumes.
Ingested volumes of water correlated with sex, age, weight, height and body mass index. Adverse
effects were minimal and included mild nausea and occasional abdominal pain.
Conclusions: Children with and without functional gastrointestinal symptoms accept and drink similar
volumes of water. The water load test is easy, safe and well tolerated.
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Development and validation of a test-specific perception questionnaire for the assessment of
carbohydrate induced gastrointestinal symptoms during breath tests: the paediatric
carboception questionnaire (PCCQ)
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Introduction: Breath tests are extremely popular in clinical practice to determine the presence of
carbohydrate malabsorption. Guidelines recommend evaluation of symptoms during carbohydrate
breath tests to evaluate for carbohydrate intolerance. There is an unmet need for a validated, test
specific symptom questionnaire to evaluate carbohydrate induced perception.
Aims: Our aim was to develop and validate a symptom questionnaire for the assessment of
carbohydrate related perception in a paediatric population.
Methods: After literature search and initial focus group style interviews, 5 relevant complaints were
identified and a Likert-type faces questionnaire was constructed. Responses were given on a 6 faces
scale. On patients and parents request, half points between faces were added, thus the final version
undergoing further validation was an 11-point scale. The time frame of symptoms was given as
'current' (for baseline symptom assessment) and 'since filling out the last questionnaire'. Criteria of
validity were determined, among others after the implementation of the questionnaire during breath
tests in 215 subjects. Furthermore, correlation between the questionnaire and a medical interview
(n=19) was determined (Fisher exact test); interviews were performed by a paediatrician who was
blinded as to the results of the questionnaire.
Results: The scale has good face validity as it is simple, easy to understand and brief. The content
validitaccording to Lawshe equales 1. Intraclass correlation coefficients for test-retest reliability
(n=116; before and 30 minutes after lactose ingestion) demonstrate good repeatability of the
questionnaire (p< 0.001), Cohen's d as measures of effect size were small (0.15 or smaller for the five
symptoms of interest). In principal component analysis three factors were obtained: (A) intestinal gas
(two variables: meteorism and flatulence; average loading: 0.84); (B) pain/nausea (two variables: pain
and nausea: average loading 0.82); and (C) diarrhea (one variable; loading: 0.96). The significance
according to Bartlett's test of spherity is < 0.001. Correlation of items within factors was highly
significant (p< 0.001) for both meteorism and flatulence (correlation coefficient 0.46) as well as for pain
and nausea (0.63), hence convergent validity is supported according to the multitrait-multimethodmatrix method. None of the items correlate higher with items of other factors than with items of its own
factor, hence discriminant validity is supported. Moreover, the results given by the questionnaire highly
correlate with the result of physicians interview in 19 paediatric subjects (p< 0.001; Fisher exact test).
Cronbach's alpha is 0.81, indicating good internal consistency. Responsiveness to change has been
verified during breath tests despite small effect sizes (up to 0.39).
Conclusions: The paediatric CarboCeption Questionnaire (pCCQ) is a simple, test- and paediatricspecific questionnaire. It is a valid instrument with excellent psychometric properties to assess
gastrointestinal symptoms after carbohydrate ingestion. The pCCQ can replace non-validated
symptom assessment during carbohydrate breath tests, e.g. by interview, use of non-validated
questionnaires or generic, non-test-specific instruments and to allow uniform diagnosis of
carbohydrate intolerance.
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The role of upper endoscopy in small children with undiagnosed gastrointestinal or respiratory
symptoms
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Objectives and Study: The number of paediatric upper endoscopy (oesophago-gastroduodenoscopy, OGD) is rising even though the diagnostic yield is unclear. The aim of this study was
to determine whether an OGD has an impact on the management of unspecific gastrointestinal or
respiratory symptoms in small children under 7 years of age.
Methods: We conducted a retrospective medical chart analysis on paediatric OGDs performed during
2006-2016 in a single tertiary level children's hospital serving a population of 1.66 million. We included
children with their first diagnostic OGD for unspecific symptoms at the age < 7 years (n=1850). We
excluded those with known congenital malformations of upper respiratory tract, head and neck area or
gastrointestinal tract, pre-diagnosed portal hypertension or esophageal varices, positive antibody
screening for coeliac disease, graft versus host disease or short bowel disease, and suspicion of a
foreign body or caustic injury in the esophagus and OGDs performed to place a gastrostomy
(n=1162). We noted the indications leading to the OGD, macroscopic findings, and the histology of the
routine mucosal biopsies. We lost only 18 patients to the follow-up (3%), minimum follow-up period
one year.
Results: In total, 688 patients met the inclusion criteria (58% male, median age 3.5 years, interquartile
range 1.7-5.2). The most common reported symptoms leading to an OGD were related to
gastroesophageal reflux such as regurgitation and heartburn (27%, n=187). The most common clinical
indication was the suspicion of reflux disease (GERD, 39%, n= 268). The routine set of biopsies were
obtained in 97% (n=664) of the endoscopies. The OGD was both macroscopically and histologically
normal in 78% (n= 521) of cases. We found no unexpected anatomic abnormalities from the
gastrointestinal tract. There were no erosive esophagitis cases or unexpected cases of eosinophilic
esophagitis or coeliac disease. Prolonged respiratory symptoms as an indication did not associate with
positive OGD findings. In only 10% of the patients the OGD impacted their management plan. The
most common therapeutic intervention was a prescription of an acid blocker due to diagnosed mild or
moderate reflux related esophagitis.
Conclusions: In children under 7 years of age presenting with unspecific gastrointestinal complains,
an OGD is rarely diagnostic. The clinicians should apply the clinical guidelines of OGD indications to
limit the number of futile OGDs in small children.
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Alleviation of symptoms of uncomplicated gastroesophageal reflux in infants under 12 months
old with a functional infant formula based in partially hydrolyzed serum protein thickened with
potato starch and with added Lactobacillus reuteri DSM 17938, in outpatient paediatric centers
of Colombia
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Objectives and Study: Functional gastrointestinal disorders are frequent during first months of life.
Regurgitation occurs sporadically in any healthy individual and can occur at any age, but greatest
prevalence is at 4 months of age. Between 41%-67% of infants under 6 months of age exhibit more
than one regurgitation. These frequent regurgitations, as part of the diagnosis of uncomplicated
gastroesophageal reflux, are benign and do not merit testing or therapies for acid suppression.
Thickened feedings and antiregurgitation formulas can decrease regurgitation in healthy infants.
Thickened feedings are included in the algorithm of non-pharmacological management for infants
under 12 months of age with uncomplicated gastroesophageal reflux proposed by the Pediatric
Gastroesophageal Reflux Clinical Practice Guidelines (NASPGHAN and ESPGHAN 2018). The
objective of this study was to evaluate clinical response of a functional infant formula with partially
hydrolyzed serum protein thickened with potato starch and with added Lactobacillus reuteri DSM
17938 in patients under 12 months of age. Prospective descriptive non-interventional study.
Methodology: We included infants from 0 to 12 months of age with symptoms suggestive of
uncomplicated gastroesophageal reflux, excluding infants with organic illness and/or pharmacological
treatment. They were enrolled in private medical offices by 71 physicians from different regions of
Colombia, from March to July, 2018. Because of their symptomatology, they required management
with a specialized formula and doctor prescribed NAN® AR. Their response was assessed by a
survey to caregiver at first evaluation and at 30 days after beginning infant formula. Survey was filled
out by doctor during consultation. Variables such as sex, age, anthropometric measurements and
digestive symptoms were included. Stata was used for analysis. Nominal and ordinal categorical
variables were summarized with absolute and relative frequency distributions. The relation between
variables was established via Student's T, Fisher exact and chi squared tests.
Results: 177 patients, average age was 4.75 months and females (55.1%) predominated.
Regurgitation was the principal motive for consultation (89.3%), followed by vomiting (86.4%) and
hiccups (54.2%). Indications for infant formula were regurgitation (87.10%) and vomiting (12.1%).
64.4% exhibited symptoms between first and third month of age. The majority of patients (83.5%)
exhibited an improvement during first week of use of infant formula. Four weeks after implementing
infant formula, 90.7% recorded a decrease of symptoms and statistically significant differences being
seen in: regurgitation (p=0.029), vomiting (p=0.08), pushing (p=0.012), fussines (p=0.031) and hiccups
(p=0.022). There were no significant differences in early satiety (p=0.320), sandifer (p=0.221),
suffocation crises (p=0.321) or food rejection (p=0.300). Average gain in weight was 836 gr, height
1.65 cm and cephalic perimeter 1.56 cm during time of study. Tolerance of infant formula was
adequate in 96.3% of infants.
Conclusions: An infant formula with partially hydrolyzed serum protein thickened with potato starch
and with added Lactobacillus reuteri DSM 17938 was useful for management of infants with
uncomplicated gastroesophageal reflux.
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Digestive Symptom

Upon admission

After nonpharmacological
treatment (4 weeks with
NAN® AR formula)

Regurgitation

83,9%

15,9%

0,029

Vomiting

78,6%

5,4%

0,008

Pushing

67,9%

2,1%

0,012

Fussiness

62,3%

2,3%

0,031

Hiccups

42,9%

22,9%

0,022

Early satiety

42,9%

8,9%

0,320

Suffocation Crisis

21,4%

2,6%

0,321

Food Rejection

14,3%

1,7%

0,311

p

[Digestive symptoms in infants under 12 months of age with a diagnosis of uncomplicated
gastroesophageal reflux]
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Main causes of dyspepsia in mexican children and adolescents from a tertiary hospital
Karen Ignorosa Arellano1, Erick Toro Monjaraz1, Rubén Peña Velez1, Flora Zárate Mondragón1, José
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Mayans1
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Objectives and Study: Dyspepsia has a high prevalence among children and adolescents, and
continues to be a main cause of consultation. It is characterized by the presence of chronic and
recurrent discomfort in the epigastrium that includes a wide variety of symptoms. This syndrome can
be the manifestation of organic, systemic, or metabolic diseases, or not to have an apparent cause
(functional dyspepsia). There are few data concerning dyspepsia in the pediatric population.
The objective of these study was to identify and describe the main causes of dyspepsia in mexican
children and adolescents who were seen in a pediatric referral hospital at Mexico City.
Methods: A prospective and descriptive study of 100 children that had uninvestigated dyspepsia,
referred to Pediatric Gastroenterology Department at Instituto Nacional de Pediatria. Dyspepsia was
defined by symptoms such as pain, early satiety, fullness, burping, burning sensation, nausea, and
vomiting continuous or intermittent. All patients underwent upper gastrointestinal endoscopy and
hydrogen breath test with lactulose.
The gastric biopsies were taken according to Sydney System, and were evaluated by rapid urease test
and histological examination. Helicobacter pylori (Hp) infection was defined by 2 positive invasive test.
We considered functional dyspepsia according to Rome IV criteria.
Results: Of the 100 children 52 were females and 48 males, the mean age was 8.59 years (minimum
1, maximum 14 years). Gastrointestinal mucosal inflammation was found in 54% (n=54).
Erosive esophagitis was found in 45% (n=45), erosive gastropathy in 9% (n=9), Helicobacter pylori
(Hp) infection in 12% (n=12), small intestinal bacterial overgrowth (SIBO) in 12% (n=12), gastric ulcer
with non HP infection in 2% (n=2) and functional dyspepsia only in 20% (n=20).
Conclusions: Our findings showed that most of the causes for dyspepsia were non-functional
(erosive esophagitis 45%) and only 20% had functional dyspepsia. Mexico has a high prevalence for
Hp infection but in our results we only had 12%. Also, SIBO was presented in only 12% different to
what is described.
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Multidisciplinary assessment of paediatric chronic refractory constipation
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Objectives and Study: Chronic refractory constipation (CRC) in children, defined as failure to
respond to optimum conventional therapy for at least 3 months, represents a clinical challenge with
significant burden on children and families quality of life (QoL). Given its multifactorial pathophysiology
which includes physical, emotional and psychosocial aspects, in the present study we reported the
preliminary result of a multidisciplinary approach of CRC tested in a new Lower Gastrointestinal
Dysmotility Clinic. We aimed at identifying psychosocial factors, establishing the need for further
interventions and defining individualised managements.
Methods: All children with CRC referred for further management were reviewed by a paediatric
gastroenterologist, general paediatrician, dietician, psychologist and clinical nurse specialist. Dietary
assessment aimed to reinforce fluid and fibre intake as needed. Psychosocial factors were assessed
through both interview by psychologist and questionnaire by parents and child regarding QoL and
mental health state. A thorough medical history and physical examination was carried out for each
patient. Three outcome points at the end of clinic were set: 1) further follow-up; 2) discharge to the
local team; 3) surgery assessment. Data were collected retrospectively.
Results: Sixteen patients (9 boys; mean age 8.5 ± 3.2 years) were included. The mean duration of
symptoms was 7.2 ± 3.2 years. Two children had associated conditions (Pompe's disease and EhlersDanlos syndrome type III). The average bowel movements were 1/week (0-7) and stool consistency
on Bristol scale was 4 (1-4). Thirteen out of 16 (81.2%) children had also faecal incontinence. Further
symptoms were: abdominal pain (9/16,56.2%), bloating (6/16,37.5%) and pain on defecation
(5/16,31%). Six patients (37.5%) performed at least one of the following investigations: radiopaque
transit study, colonoscopy, anorectal manometry, suction rectal biopsy, colonic manometry and colonic
scintigraphy. The total number of tests was 13. Dietary input was required in 5 patients (31.2%).
Psychosocial factors, including mental health disorders (ADHD, ASD, anxiety, etc.) and development
and behavioural difficulties, were presented in 12 patients (75%). After the clinical assessment, all
patients were on laxatives (87.5% osmotic, 62.5% stimulant), 12 (75%) psychological services, 5
(31.2%) transanal irrigation, 2 (12.5%) antegrade colonic enema, 1 (6.2%) ileostomy and 1 (6.2%)
biofeedback. Based on the final outcome 9 patients (56.2%) were still receiving follow-up, 5 (31.2%)
were discharged locally and 2 (12.5%) were referred to surgery. Three out of 5 discharged patients
needed psychological intervention for which they were referred to local Child and Adolescents Health
Mental Services.
Conclusion: A multidisciplinary approach, based on combined medical and psychological
intervention, seems to be highly effective in supporting the management of children with CRC. Onethird of the patients were discharged without the need of any further high-specialised clinical input,
advocating the key role of psychosocial burden in the persistence of refractory symptoms. Long-term
follow-up is required for exploring whether such a multidisciplinary approach might help in paving the
best clinical outcome for children with CRC.
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National survey of management for functional constipation in Korean children
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Objectives and Study: The aim of this study was to investigate the Korean paediatricians' real-worldpractices for functional constipation (FC).
Methods: Total of 239 among 500 (47.8%) members of Korean Paediatric Gastroenterology,
Hepatology, and Nutrition answered the questionnaire. Through questionnaire, it was assessed about
the awareness of ROME IV criteria and clinical practice including diagnostic tools and managements
for paediatric FC.
Results: Of total participants, 60 (25.1%) were paediatric gastroenterologists (PG), which were 75%
(60/80) of total PGs nationwide. For diagnosis of FC, 16.6 % (34/205, PG=18) chose all the criteria,
which were duration of more than 1 month, 2 or fewer defecations per week, and presence of 2 or
more among the six constipation symptoms or signs.The diagnostic evaluation was generally not
considered except for any organic disease was suspected (140/205, 68.3%). Perianal examination
and digital rectal examination were practicing less than quarter of respondents with more tendencies
to be practiced in PG (P< 0.001).The treatment duration was mostly 3 to 6 months (128/205, 57.6%),
followed by 1 month (33, 16.1%) and more than 12 months (24, 11.7%). Fecal disimpaction was
practiced in 78.8% (167/205) of respondents, mostly with rectal enema (58.5%). The high dose
medication in initial treatment phase was prescribed in 70.7% (145/205), mostly within the first 2
weeks (99/205, 48.3%). The most commonly prescribed medications in patients more than 1-year-old
were lactulose (172/205, 83.9%), followed by magnesium (130, 63.4%), PEG 4000 (129, 62.9%),
probiotics (104, 50.7%), lactitol (67, 32.6%), and PEG 3500 (65, 31.7%). The prescription priority was
found to be lactulose as the first and PEG 4000 the second in total respondents. There was significant
difference in prescription priority between PG and others; lactulose and PEG 4000 were most
commonly prescribed in PG (52/58, 89.7%), whilst lactulose and probiotics (97/128, 75.7%) in others
(P< 0.001).Of total participants, 80.9% recommend diet modification, and 59.1% educated toilet
training. PG used defecation diary more frequently (p=0.002).
Conclusions: There were several discrepancies between actual practice and Rome IV criteria and
also between PGs and general paediatricians. This surveillance would help in constructing practical
guideline for paediatric FC.
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Factors affecting recurrent abdominal pain in junior high school students in South jakarta
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Objectives and Study: To evaluate prevalence and risk factors of recurrent abdominal pain in junior
high school students in South Jakarta
Methods: A cross-sectional study was performed among junior high school students in South Jakarta
who experienced recurrent abdominal pain according to Roma III criteria. Students were allowed by
their parents to participate to this study were asked to complete a Roma III questionnaire.
Results: There were 68 out of 396 eligible subjects experiencing recurrent abdominal pain. Irritable
Bowel Syndrome (IBS) was the most common type (42,6%), followed by functional dyspepsia (30,9%),
functional abdominal pain syndrome (11,8%), functional abdominal pain (10,3%), and abdominal
migraine (4,4%). Risk factor most responsible was anxious personality (OR=3,86, p< 0,001, CI 95%
2,05-7,29). Other risk factors that contribute were female, age > 13 years, and middle to lower income
parents.
Conclusions: Prevalence of recurrent abdominal pain in junior high school students in South Jakarta
was 17,2%. IBS was the most common type. The risk factors were anxious personality, female, age >
13 years, and middle to lower income parents
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Outcome after Roux-En-Y used for antireflux and jejunal feeding purposes
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Objectives and Study: For patients in need of jejunal feeding a Roux-En-Y (REY) jejunostomy may
be an alternative to a transgastric jejunal tube (TGJ). The main advantage of the REY is that tube
change can be performed by the parents, and there are no problems related to tube dislodgement.
However, establishing a REY requires a laparotomy or a laparoscopy. The main patient populations
referred for jejunal feeding are those with gastroparesis, severe gastrointenstinal dysmotility and
patients with severe GERD where antireflux surgery is considered inappropriate.
There are few studies that have recorded long-term outcome of REY in paediatric patients. Thus, the
aim of this study was to record indications for REY, complications, and patency.
Methods: Chart-reviews of all paediatric patients undergoing a REY at Oslo University hospital
between 2000 and 2018 were performed. Patient characteristics, indication, complications, and longterm outcome were recorded. The study has been approved by the Institutional Review Board. The
authors have no conflicts of interest.
Results: Seven patients underwent REY during the time-period. Median age at surgery was 5 (1-8)
years. At admission, all patients used PPI, and all patients had feeding problems with need of
gastrostomy feeds. Jejunal feeding was used partly or fully in 6/7 patients, and 2/7 received parenteral
nutrition. The underlying condition was neurological disorders in four patients, gastric transposition
(one long-gap esophagus atresia, one caustic injury) in two patients, and hypoperistalsis syndrome in
one patient.
Median length of stay at operating hospital after REY was 10 (4-14) days. 5/7 patients experienced
complications within the first 30 postoperative days; severe fall in blood pressure needing 1 minute
cardiopulmonary resuscitation (n=1), severe vomiting necessitating parenteral nutrition (n=1),
granulation tissue around jejunal stoma (n=2), stoma infection (n=1), and stoma leek (n=1).
Median follow-up time was median 2 years (4 months-8 years). Two patients died during follow-up of
causes not related to REY. Long-term complications included granulation tissue (n=3), leakage (n=2)
and stoma infection (N=1). At follow-up, 6/7 patients used the REY for jejunal feeding, either using the
REY for partial jejunal feeding or in addition to parenteral nutrition. In the last patient, diagnosed with
chronic intestinal pseudo-obstruction, REY was established to to went air.
Conclusion: REY is an alternative way of establishing a safe route for jejunal feeding. The main
advantage is that the tube can easily be changed by parents. Tube-related complications are,
however, common.
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The impacts of reflux monitoring with combined multichannel intraluminal impedance and pH
(MII-pH) testing on clinical outcomes in children with gastroesophageal reflux disease (GORD)
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Objectives and Study: Combined multichannel intraluminal impedance and pH (MII-pH) testing has
been widely used for the investigation of gastroesophageal reflux disorder (GORD) in the paediatric
population. There is however limited evidence on the impacts of the test on clinical management, and
hence patient outcome in terms of health and quality of life. We aim to investigate the role of MII-pH
testing in clinical management and explore the impacts of such changes on the health and quality of
life outcomes.
Methods: All patients referred to the Sydney Children's Hospital for MII-pH testing were recruited.
Validated questionnaires (PGSQ, I-GERQ-R and PedsQL) were administered at the time of testing,
and one month after treatment changes were made. Questionnaire scores were compared using
statistical analysis. Changes in medical and surgical management before and after testing were
evaluated
Results: Of the 27 patients recruited, 13 patients (48.1%) were on acid-suppressive therapy (AST)
and 14 patients (51.9%) were off AST. MII-pH testing led to medication changes in 66.7% of patients.
78.6% of patients showed an improvement in PGSQ or I-GERQ-R and PedsQL score.
Conclusions: 66.7% of patients who underwent MII-pH testing had changes to their management,
which included 64.3% in those off AST and 69.2% in those on AST. Patients with treatment changes
had a significant improvement in health and quality of life score.
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Double-blind placebo-controlled trial of omeprazole in children with cystic fibrosis and
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Objectives and Study: Previously published studies have indicated that gastroesophageal reflux
disease (GERD) is very common in patients with cystic fibrosis (CF), also in paediatric population. The
aim of this study was to assess the effects of omeprazole onsymptoms in children with cystic fibrosis
and GERD.
Methods: This was a multicentre, placebo-controlled, prospective study involving children with cystic
fibrosis older than 24 months complaining of a cough and/or abdominal pain. All children underwent
24-hour multichannel intraluminal pH-impedance (MII-pH) monitoring before and after intervention.
Patients with diagnosed GERD were randomized for a prospective intervention consisting of
omeprazole or placebo. Symptoms intensity at visual analogue scale was obtained at baseline and the
end of 12-week treatment period.
Results: 22 children were included (median age 11.02 years, 6.4-17.0) into the study; twelve were
randomized to the omeprazole group and 10 children to the placebo group. There were no differences
between the groups in terms of age, anthropometric measurements, symptoms intensity, MII-pH
parameters.
There was no statistically significant difference between the groups for any outcome measures before
and after intervention. Cough and abdominal pain improved with time, regardless of treatment.
Change in MII-pH parameters before and after intervention did not corelate with symptoms intensity.
Conclusion: Although GERD is prevalent in children with CF, it seems not to affect cough and
abdominal pain in that group. Larger studies are needed to confirm those results.
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Objectives and Study: Pediatric intestinal pseudo-obstruction (PIPO) is a heterogeneous and severe
gastrointestinal disorder and the underlying etiology remains unknown. Here, we reported two novel
and four recurrent ACTG2 (enteric, smooth muscle actin gamma 2) gene mutations in 16 Chinese
children.
Methods: Twenty-eight children from 27 families suffering from enteric dysmotility and treated at
Xinhua hospital between January 2014 and May 2018 were recruited. All subjects met the PIPO
criteria from ESPGHAN consensus. And pseudo-obstruction signs and symptoms of them persisted
for 2 months from birth or at least 6 months thereafter. The subjects with secondary PIPO were
excluded. DNA was extracted from the peripheral blood of all subjects and their parents for wholeexome sequencing, followed by targeted Sanger sequencing. Clinical data were collected which
included demographics, surgical history, growth parameters and PN-associated complications.
Results: Sixteen out of 28 patients (57.1%, 7 female) were revealed ACTG2 gene mutations. Among
these mutations, c.769C>T (p.R257C) and c.770G>A (p.R257H) were the most common mutations.
Two novel mutations, c.588G>C (p196Asp) and c.337C>T (p113Ser), were not reported previously.
The remaining 12 sporadic PIPO patients resulted negative for ACTG2 variants. Of these 16 patients
with ACTG2 mutations, 75% presented with intestinal pseudo-obstruction and megacystis. These
patients were followed up for 18.9 (6-53) months. For 50% of the patients, PN was used for more than
6 months. Eleven patients were weaned from PN; two patients continued to receive PN with
nasojejunal feeding; one was lost to follow-up and two died. The overall survival rate was 81%. The
main cause of death was sepsis. The incidence of catheter related bloodstream infections was 4.17
per 1000 catheter days. Eight patients experienced PN-associated liver disease (PNALD), and seven
patients recovered. The mean weight-for-age Z score was -1.99 (range -3.31 to 0.45), and the mean
height-for-age Z score was -2.19 (range -4.13 to -0.26).
Conclusions: ACTG2 mutations are thought to be a significant underlying cause of primary PIPO
patients with the intestinal and/or bladder hypoperistalsis. Long-term nutritional therapy is necessary
but how to prevent PNALD and sepsis is still a challenge for long-term survival.
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Quantification of infant crying and fussing by parental electronic diaries versus automated
machine based learning: an in-home observational study
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Objectives and Study: Excessive crying and fussing in infants are common and of relevant parental
concern. The Language ENvironment Analysis (LENA) system's novel machine based learning
algorithms aim to automatically identify, quantify, and distinguish periods of crying and fussing. The
aim of this study was to compare infant crying and fussing documented by parental electronic diaries
with those detected by the LENA system.
Methods: For this observational study, 22 families with healthy term infants younger than 24 weeks of
age were enrolled. The child's primary caretakers were asked to make regular entries into an
electronic diary regarding periods of crying and fussing, and to use LENA to collect information on
infant crying and fussing parameters for 14 days within a 16-day period. Data from families that
supplied a concurrent electronic diary and LENA data for at least 20 hours within one day during the
study period were considered for further analysis.
Results: Eleven families provided a total of 142 days of concurrent electronic diary reporting and
LENA recording. Of these families, 8 families provided 14 days of concurrent recording, and one family
each provided 13, 12, and 5 days of concurrent recording. In brief, differences in absolute crying and
fussing durations, time resolution, and distribution were observed between parental diary reports and
the LENA system. Parents reported a longer daily mean crying duration (± SD) as compared to that
detected with the LENA (34.0 ± 57.9 minutes versus 14.5 ± 20.2 minutes, respectively; p< 0.0001);
however, there was no significant difference between parental reported and LENA detected fussing
duration (20.0 ± 25.0 minutes and 24.7 ± 25.4 minutes, respectively; p=0.09). Per event, crying and
fussing durations reported by the parents were significantly longer than those detected by LENA (both
p≤0.05). Accordingly, 9/11 families reported a higher total crying and fussing duration as compared to
the LENA system, whereas 8/11 families also reported a lower total number of events of crying and
fussing compared to the LENA system. In addition to mean differences between parental diaries and
the LENA system, systematic differences in individual reporting between families became apparent.
The degrees of correlation between parental reported and LENA detected crying and fussing time
varied between families (Spearman Correlations between -0.3 and 0.8). For example, in one family the
LENA system detected a lower mean total duration of crying and fussing compared to what parents
reported (37.4 minutes versus 65.0 minutes, respectively). In another family the LENA system
detected a higher mean total duration of crying and fussing compared to what the parents reported
(69.5 minutes versus 28.4 minutes, respectively).
Conclusions: This study provides first insights into parental reporting of crying and fussing in healthy
infants compared to that obtained with a digital device that objectively measured crying and fussing.
Subsequent investigations will further unravel distinct effects and how the perception of crying and
fussing varies among individual families.
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employees of Danone Nutricia Research. Jeffrey A. Richards, Kimberly K. Coulter, and Stephen M.
Hannon are employees of the LENA Research Foundation.
Contact e-mail address: thomas.ludwig@danone.com

Volume 68, Supplement 1, May 2019

423

GASTROENTEROLOGY - GI motility, GERD and functional GI disorders
G-P-276
Observational study shows high degree of inter-observer agreement for the Brussels Infant
and toddler stool scale for non-toilet trained children
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Objectives and Study: The Brussels Infant and Toddler Stool Scale (BITSS) was recently presented
as a classification tool to describe stool consistency for children that are not toilet trained. It was the
primary objective of this observational study to create an electronic database of at least 200 pictures of
stool containing diapers for each of the seven stool consistency score photos of the BITSS. In
addition, differences in stool consistency scoring between mothers who were enrolled in the study and
scored photos of the diapers directly, versus mothers who were not enrolled and scored the uploaded
photos, were explored.
Methods: 106 mothers with children between 0 and 24 months of age who were using commercial
disposable diapers were screened to be included in the study. Along with each uploaded stool photo
the study mother rated the stool consistency (type 1 to 7) according to its resemblance to the seven
photos of the BITSS. Photos and scores were automatically uploaded into a database. Two mothers
who were not enrolled in the study also assessed the stool consistency based on the same photo
independently and blinded from each other, as well as from the enrolled mother. The percentage of
agreement was calculated by dividing the number of scores in agreement by the total number of
scores multiplied by 100. The mean level of disagreement was calculated as the average difference
between study mother and each non-study mother, and between the two non-study mothers.
Results: Out of the 106 screened mothers, 95 mothers were included in the study. In total, 2575 valid
photos of diapers with stool from the ongoing study were considered for the analysis presented here.
The percentages of agreement between the study mother, and each of the non-study mothers were
48.8% and 58.2%, with mean levels of disagreement of -0.40 and -0.38, respectively. The percentage
of agreement between both non-study mothers was 79.0% with a mean level of disagreement of -0.13.
Conclusions: This is the first study that utilizes the new BITSS for stool consistency. Overall, there is
fair agreement of scoring of stool consistency between study and non-study mothers, with an
aggregate level of disagreement of less than half a stool scale. The latter may indicate a trend towards
scoring stools harder by the non-study mothers as compared to the mothers included in the study.
However, there was a high degree of agreement between both non-study mothers.
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The role of gastroesophageal reflux disease in non cystic fibrosis paediatric bronchiectasis
and the efficacy of a HRCT score to predict reflux: a case-control study
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Objectives and Study: To evaluate the role of gastroesophageal reflux disease (GERD) in non cystic
fibrosis paediatric bronchiectasis (BC), by comparing pH-impedance (MII-pH) results to MII-pH in
children with extraesophageal symptoms. To correlate a morpho-functional High Resolution Computed
Tomography (HRCT) scoring system (modified by Eichinger M.) to pH-impedance results in children
with BC and to evaluate its efficacy in identify GERD.
Methods: Children with BC at lung HRCT were enrolled. Their MII-pH parameters were compared to
MII-pH results in children with extraesophageal symptoms (chronic cough, laryngitis, hoarseness,
apnea). HRCT score was calculated by evaluating 5 morphological features: bronchiectasis/peribronchial wall thickening, mucous plugging, abscess/sacculations, consolidations and special findings
(such as pleurisy, pleural effusion, pericardial effusion and pneumothorax) in each lung lobe; for each
parameter a score was given: from 0, no abnormalities, to 2, ≥ 50% of the lobe involved (maximum
score per lobe: 10; maximum total score: 60). HRCT score in children with BC was correlated to their
reflux index (RI), number of total refluxes (NTR), acid NTR (ANTR), weakly acidic NTR (WANTR),
alkaline NTR (AlNTR), proximal refluxes (PR) and bolus exposure index (BEI) by using Spearman test.
HRCT scoring system results were compared in BC's children with normal or pathological MII-pH.
Sensitivity (Se), specificity (Sp), positive (PPV) and negative (NPV) predictive values of the HRCT
score were also calculated.
Results: 11 BC's children (8 males, mean age 86 ± 44 months) and 11 controls (8 males, mean age
82 ± 50 months) were enrolled. No statistically significant differences were found in none of all MII-pH
parameters evaluated, except for AlNTR (RI p: 0,361; BEI p: 0,141; NTR p: 0,431; ANTR p: 0,094;
WANTR p: 0,706; AlNTR p: 0,045; PR p: 0,955).
No significant correlation was found among HRCT score and MII-pH results, however a direct
correlation was found between HRCT score and RI (r: 0,22; p: 0,54), while an inverse correlation was
found between HRCT and BEI (r: -0,41; p: 0,24), NTR (r: -0,51; p: 0,11), ANTR (r: -0,47, p: 0,14),
WANTR (r: -0,30; p: 0,36), AlNTR (r: -0,36; p: 0,27) and PR (r: -0,60; p: 0,05). Just 3 MII-pH in children
with BC were pathological. The mean value of their HRCT score was 7, compared to the HRCT mean
score of 5,875 in patients with BC and normal MII-pH (p: 0,715).
Se, Sp, PPV and NPV of the HRCT Score (≥6) were 67%, 50%, 33% and 80% respectively.
Conclusion: GERD affects similarly children with BC and children with extraesophageal symptoms.
HRCT scoring system is not efficient in predicting GERD, however its value is higher in children with a
pathological MII-pH and directly correlates to RI results, even if not significantly.
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Novel mini-capsules markers and methods for magnetic resonance imaging of gastrointestinal
transit in paediatric constipation (the MAGIC study)
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Objectives and Study: Paediatric constipation is widespread and management can be difficult.
Measuring the gastrointestinal transit time could help with early selection of therapy. Current tests to
measure gastrointestinal transit have limitations or use ionising radiation, making them undesirable,
particularly for younger patients. We have developed and validated prototypes of magnetic resonance
imaging (MRI) transit marker capsules(1), which detect differences in whole gut transit between
constipation and health(2). Those prototypes are large (20mmx7mm) and may not travel normally
through the gut(3). We aimed to develop a new MRI alternative to the old x-ray radiopaque markers
(ROM) methods to measure whole gut transit on paediatric constipation.
Methods: Mini-capsules (Fig.1) were manufactured by JEB Technologies (Suffolk, UK). They are
small (8mm×4mm), made of inert plastic material and filled with an oil-in-water emulsion that can be
imaged uniquely by exploiting common water and fat selective MRI (4). n=10 young patients with
constipation and healthy participants, aged 8-18 years old, swallowed 24 mini-capsules for 3
consecutive days, for a total of 72 mini-capsules (a common X-ray ROM protocol). They were scanned
on the 4th and 7th day using a 3.0 T MRI scanner. This trial is registered on ClinicalTrials.gov with
identifier NCT03564249.
Results: The new mini-capsules were easy to swallow and the protocol was accepted well by the
young participants, with good safety record. The mini-capsules were imaged successfully in the colon
(Fig.1), allowing calculation of whole gut transit time.
Conclusions: We have developed new MRI mini-capsule markers that can overcome limitations of
previous whole gut transit tests. They are particularly well suited for younger patients with constipation
and their production can be scaled up industrially.
Acknowledgements: This work was funded by a NIHR Invention for Innovation (i4i) programme. The
views expressed are those of the authors and not necessarily those of the NHS, the NIHR, or the
Department of Health.
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[Figure 1: Transit mini-capsules (left); MRI image of the mini-capsules in the distal colon (right).]
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Objectives and Study: Accurate diagnosis of gastro-oesophageal reflux (GER) disease is still
challenging for clinicians but many infants start acid inhibitors only because of persisting symptoms.
Oesophageal pH-impedance (MII-pH) is the best diagnostic tool to identify GER episodes and
symptom association but its clinical applicability is still limited. The aim of the study was to determine
whether the revised infant GER questionnaire (I-GERQ-R) correlate with the results of MII-pH in
infants.
Methods: We prospectively enrolled all infants referred for MII-pH because of suspected GERD
symptoms, such as recurrent inconsolable crying or irritability or sleeping or respiratory problems in
the absence of any other identifiable cause and not improved after at least 2 weeks of reassurance,
behavior and dietary management. Parents completed the 12 item validated infant GER questionnaire
(I-GERQ-R) and a symptom diary during MII-pH.
MII-pH tracings were analyzed by specific software (BioVIEW Sandhill) and manually inspected by one
author who was blinded for the I-GERQ-R score. According to literature, we considered pathological IGERQ-R when scored ≥16 and pathological MII-PH if any of the following results were present: RI
(percentage of acid reflux exposure, pH < 4) >7%, number of GER episodes >100/24 hour, Symptom
index (SI) ≥50% or Symptom Association Probability (SAP) ≥95%. A comparison between the IGERQ-R score and MII-pH results was analyzed and sensitivity, specificity, positive (PPV) and
negative predictive values (NPV) were calculated.
Results: We included 109 MII-pH infants (mean age 4,2 months, 45 males). MII-pH was pathological
in 78/109 (71,6%) infants. I-GERQ-R was positive in 51/101(50,5%) but failed to identify 37 (36.6%)
pathologic MII-pH tracing whilst the score was positive in 10 infants with a normal MII-pH study (9,9%).
Frequent regurgitation, crying/irritability or recurrent respiratory problems were neither sufficient nor
necessary for a pathological MII-pH. The sensibility of I-GERQ-R was 52,6% (CI 0.52 ± 0.11) and the
specificity was 56,5% (CI 0.56 ± 0.20) with a PPV of 80,4% (CI 0.80±0.11) and a NPV of 26% (CI
0.26±0.12). Acid exposure (RI%) was pathologic in 29/101 patients (28,7%) but the I-GERQ-R were
negative in 13 of these infants (44,8%). In 14/101 (13,9%) the RI was >3% but < 7%, and 4 (28,6%)
had a positive I-GERQ-R. The PPV for acid exposure was 34% (CI 0,340± 0,14) and the NPV was
67,5% (CI 0,675 ± 0,13).
Conclusions: Symptoms such as persistent regurgitation and crying or fussiness or respiratory
problems do not discriminate infants with normal or pathological oesophageal acid exposure. I.GERQR does not accurately predict the results of MII-pH in infants.
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Introduction: Little is known about the mucosal characteristics of the oesophagus in children and its
role in the physiology of symptom perception. In adults, we have shown that the normal oesophageal
mucosa has deep lying afferent nerve endings in the distal part and more superficial in the proximal
part. (Woodland, Aktar et al. 2015). We have also shown that patients with non-erosive reflux disease
have superficial nerve fibres at the distal oesophagus which may be responsible for the
hypersensitivity noted in these subjects (Woodland, Ooi et al. 2017).
We have now embarked on delineating the oesophageal mucosa innervation in children and this is a
preliminary report on the distal oesophageal mucosa innervation in a paediatric control group that
serves as the “normal” paediatric population.
Methods: We prospectively recruited children undergoing an upper GI endoscopy for clinical reasons
and identified a subgroup with normal histology +/- normal impedance pH-metry that could serve as
controls. We obtained oesophageal biopsies from 3-5cm above the lower oesophageal sphincter. The
biopsies were immunohistochemically stained with CGRP. The CGRP positive nerve fibres were
identified and their position relative to the lumen was determined (expressed as number of cell layers
from the lumen). For each patient we calculated the median number of cell layers from the total
number of sections examined (in total 180-200 micrometers).
Results: We identified 6 children (3M:3F, mean age: 9.6 years / median: 11.5 years) with CGRP
positive nerve fibres in the distal oesophageal mucosa. They all had a normal endoscopy,
macroscopically and microscopically. Two out of 6 were investigated for coeliac disease and 4 for
clinically suspected reflux disease with a negative impedance pH-metry. The majority of children (4/6)
were examined OFF PPIs (minimum 5 days off PPIs in case of previous intake). The nerve fibres were
located mainly in the papilla with a median of 19.25 cell layers from the lumen. There is no correlation
between the children's age and the position, in terms of number of cell layers, of the distal
oesophageal nerve fibres identified.
Conclusions: The distal oesophageal mucosa in a control cohort of children appears to have deep
lying nerve fibres which is in accordance with our previous findings in adult healthy volunteers.
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[CGRP +ve afferent nerve fibre (white arrow) in the distal oesophagus in a paediatric control subject]
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Introduction: According to the Rome IV criteria the diagnosis of rumination in children is based on
typical symptoms during clinical evaluation. High resolution manometry/impedance (HRM/Z) can be
used to confirm the clinical suspicion of rumination. However, this technique is somehow invasive,
particularly for younger children, and includes a test meal followed by postprandial monitoring.
Ambulatory reflux monitoring is commonly performed in children with symptoms suggestive of reflux
and/or frequent regurgitation.
The aim of our study was to identify a specific pattern of rumination during ambulatory reflux
monitoring with Impedance-pHmetry (MII-pH).
Methods: We retrospectively assessed MII-pH tracings from children with a clinical diagnosis of
rumination syndrome confirmed by HRM/Z (minimal 2 typical rumination episodes in postprandial
evaluation i.e. abdominal straining accompanied by impedance retrograde flow reaching proximal
esophagus, followed by swallowing and esophageal clearance). We then compared the MII-pH
parameters of these patients with those from a group of children with GERD (i.e pathological
esophageal acid exposure without rumination symptoms) and a control group (i.e. children that were
investigated for possible GERD but normal acid exposure and low number of reflux events: < 70).
Results: We identified 36 children who underwent both a HRM/Z and ambulatory MII-pH studies. Out
of the 36, 12 had a confirmed diagnosis of rumination based on clinical and HRM/Z findings (median
age: 13.9 years, 6M:6F). Another 14 children were identified with GERD (median age: 4.9 years,
8M:6F) and 14 children as controls (median age: 11.9 years, 7M:7F). There is a significant age
difference amongst groups. This reflects current clinical practice as rumination diagnosed by HRM-Z is
more common in older children but cannot account for the significant differences in the MII-pH results
described below. There was no significant gender difference between groups.
Children with rumination had a significantly lower total acid exposure time compared to GERD and
higher compared to Control group (p < 0.0001). There was a significantly higher number of total reflux
events (RE), total number of proximal RE, total bolus exposure time (%), postprandial RE/hr and
postprandial bolus exposure time (%) in the rumination group compared to both GERD and Control
group (p< 0.0001). The symptom index (SI) and symptom association probability (SAP) for the
patients who recorded regurgitations/reflux or vomiting were positive in the rumination group and
negative in the GERD and Control group (p=0.005 and p=0.001 respectively) (see table).
Conclusions: Our study demonstrates that there is a distinct pattern of rumination during ambulatory
reflux monitoring with MII-pHmetry. Patients with rumination have many more symptomatic reflux
episodes (SI/SAP positive) with high proximal extent, particularly during postprandial periods
compared to GERD and controls. Such pattern during reflux monitoring should raise the alarm for
diagnosis of rumination, providing the opportunity for early diagnosis and treatment.
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Median Values

Rumination Group

GERD Group

Control Group

p value

4.4

12

0.6

<0.0001

Total Reflux Events

106.5

47.5

30

<0.0001

Proximal Reflux Events

90.5

27

14

<0.0001

Total bolus exposure time
(%)

4.1

3.1

1.2

<0.0001

Postprandial RE/hr

13.75

4.29

3.06

<0.0001

Postprandial bolus
exposure time (%)

5.9

3.4

1.8

<0.0001

SI for
regurgitation/reflux/vomiting

88.5

10

0

0.005

SAP for
regurgitation/reflux/vomiting

100

0

0

0.001

Total Acid Exposure Time

[Impedance pH-metry characteristics in children with Rumination syndrome vs GERD vs Controls]
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Objectives and Study: Paediatric Intestinal Pseudo-obstruction (PIPO) is the most severe disorder of
intestinal motility. It is probably also the most unknown. Recently there has been published the
ESPGHAN consensus-based recommendations. This guide claims for the importance of a
national/international database, so we can learn about the disease and improve its management and
treatment. Hereafter we share our experience.
Methods: Retrospective analyses of the medical records of the 3 paediatric patients with PIPO. It was
also included another patient that is currently being under study.
Results: Three paediatric patients (2 females and one male) with diagnosis of PIPO are being treated
at our hospital. The average age at diagnosis was 4 years old with a mean period of follow up after
that of 4 years. They come from Magreb (with family consanguinity), Bolivia and Spain. Prenatal
megacystis was found in one of them, who also had delayed passage of meconium. They all
presented at diagnosis with abdominal distention and pain, 2 of them also with chronical failure to
thrive. No specific clue was found in blood tests, but the abdominal x-ray showed bowel distention and
air-fluid levels. Intestinal malrotation was found in the small bowel follow through of one of them. CT
showed gastric and intestinal distention in one patient. Endoscopic study was only performed in one
patient and showed colon dilatation and mild chronical duodenitis. Anorectal manometry ruled out
Hirschsprung disease in one patient. Antroduodenal manometry is not available for paediatric
population at the hospital. One patient went under exploratory laparotomy and surgeons took fullthickness biopsies. These biopsies were informed as lymphocytic myenteric ganglionitis by an expert
pathologist, so we started corticoids with mild improvement. Two patients currently need enteral
nutrition and the one that also needs parenteral nutrition has had several sepsis due to the catheter.
One has a gastrostomy and other had ileostomy in the past. Two of them received prokinetics
(Cisapride, Domperidone and erythromycin) and all need antibiotics to treat bacterial overgrowth.
Other treatments used include laxatives and painkillers. None of them have needed an intestinal
transplant so far. A 9-month-old boy is currently being under study with a probable X-linked PIPO. He
presented prenatally with bowel distention and had intestinal malrotation. He went under surgery, and
it was found that there is no expression of Filamin A in the smooth muscle of the full-thickness
biopsies. We are waiting for genetics. He needs enteral and parenteral nutrition.
Conclusion: There was no uniformity in the approach to these patients. A protocol of management
and treatment was needed. At the moment, we do support measures. Even though in one of them we
had a specific diagnosis given by the biopsies we did only find mild improvement with the treatment.
More Knowledge is needed so we can better understand and treat PIPO to improve the quality of life
of our patients. Therefore, we agree with the need of an international database.
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Objectives and Study: Though constipation as a manifestation of bowel evacuation disorder or
dyssynergic defecation in not uncommon in children, solitary rectal ulcer syndrome (SRUS) which is a
sequela of dyssynergic defecation is said to be rare in children. So far there are only case reports and
case series on SRUS in children. We therefore, analyzed our experience of SRUS in children to look
at its clinical presentations, endoscopic appearance and treatment outcome in a large cohort of
children.
Methods: We have retrospectively analyzed our prospectively kept data base of children diagnosed to
have SRUS. Consecutive children (≤18 years of age) diagnosed to have SRUS in our Pediatric
Gastroenterology department from January 2011 to October 2018 were included. The diagnosis of
SRUS was based on colonoscopic/sigmoidoscopic finding of localized ulcer or hyperemia in the
anterior wall of the rectum associated with characteristic histopathological changes of fibromuscular
obliteration of lamina propria. Children with SRUS were treated with behavioral modification, bulk
laxative and steroid enema when ulcer was documented. Data related to their clinical presentations,
endoscopic findings and treatment outcome were retrieved from our electronic database.
Results: SRUS was diagnosed in 85 children during the study period of 8 years. The median age was
13 (IQR: 10-15) years, 61 (72%) were in 11-18y age group. Male to female ratio was 68:17. The
median duration of symptoms was 18 (IQR: 8-36) months. Rectal bleeding was the presenting
features in 81(95%)(with mucus in 30/81, 37%) and only mucorrhoea in 4 (5%). Constipation was
present in 21 (25%) but the large majority (64/85, 75%) had small, frequent stools along with features
of dyssynergic defecation such as prolonged sitting in toilet (80/85, 94%), excessive straining (85/85,
100%), feeling of incomplete evacuation (83/85, 98%) and digital evacuation of stools (52/85, 61%).
Rectal prolapse was noted in 15/85 (18%) cases. Colonoscopy documented rectal ulcer in 65 (76%)
[single: 51, multiple 14] and only hyperemia in 20 (24%). Over a median follow-up of 5 (IQR: 2-12)
months, 18 patients lost to follow-up and of the remaining 67 cases, 29 (43%) improved (healing of
ulcer documented in 25, 37%), some improvement of symptoms but no documented healing occurred
in 34 and 4 did not respond.
Conclusion: SRUS is not so uncommon in children. The majority were in 2 nd decade of life and
presented with rectal bleeding and features of dyssynergic defecation. Ulcer was noted in threefourths of cases. The outcome of medical treatment without biofeedback is modest.
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The role of fundoplication in ameliorating the need for transpyloric feeding in children with
gastroesophageal reflux disease and complex enteral nutritional needs: a single centre
experience
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Objectives and Study: Children with severe gastroesophageal reflux disease (GERD) refractory to
medication may require transpyloric feeding or fundoplication for management of symptoms.
Fundoplication can create an effective anti-reflux barrier but does not correct underlying oesophageal
clearance, gastric emptying or other dysmotility disorders. Fundoplication with gastrostomy placement
can provide a one-off intervention. In comparison, transpyloric feeding via gastrojejunal (GJ) tube
requires an admission for gastrostomy placement then at least 2 admissions per year for device
change by a trained clinician. GJ tube device fragility and displacements often require additional
attendances. This can be time and resource intensive.
Aim: A retrospective review of all children requiring transpyloric feeding following fundoplication and
gastrostomy placement.
Methods: All children under the age of 18 who underwent fundoplication over an 8-year period (20112018) were identified. Information obtained: diagnosis, aspiration risk, age at fundoplication; feeding
route pre and post fundoplication; device type; symptoms related to fundoplication or device.
Results: Fundoplication was performed in 158 children.
33 (21%) required transpyloric feeding. 52% female. Mean age at fundoplication 1.8 yrs (0.25-7
years). Prior to fundoplication, 70% had recurrent aspiration episodes or risk of aspiration on
videofluoroscopy.
11 of 33 (33%) received transpyloric feeds prior to fundoplication. 6 progressed to gastric feeding post
fundoplication: 33% requiring continuous gastric feeds. 33% returning to transpyloric feeds after 2-3
months of gastric feeds.
22 of 33 (67%) had transpyloric feeds initiated post fundoplication (median time 5 months). Indication
for transpyloric feeds: intractable retching and poor gastric feed tolerance. All children underwent
gastrostomy placement. Route of transpyloric feeds: nasojejunal (NJ) 3 (10%), GJ tube 23 (79%),
surgical jejunostomy 3 (10%).
The major indications for fundoplication requiring transpyloric feeding were GERD or GERD with GI
dysmotility.
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Diagnosis
Neurodisability (67%)

GERD

Cerebral palsy GMFCS V
Genetic syndrome
developmental disorders

10
1

Complex movement
disorders

Cardiac (18%)
Gastrointestinal (6%)

Renal (3%)

5
3

Epileptic
encephalopathies,
Congenital myasthenia,
Panhypopituitarism

1,1,1

Complex congenital
cyanotic cardiac disease

6

Trachy-oesophageal
fistula + Oesophageal
atresia

1

Gastrointestinal
dysmotility syndrome
Respiratory (6%)

GERD + GI dysmotility

1

Congenital diaphragmatic
hernia

2

Renal dysplasia

1

[Diagnoses of children receiving fundoplication and transpyloric feeding]

The 125 patients who maintained gastric feeding were either orally or gastrically fed pre procedure.
Conclusions: A large proportion of children with GERD benefit from fundoplication. In addition to
surgery, 18% of children will require transpyloric feeding. The most likely indicator for this is
transpyloric feeding prior to fundoplication. Identifying the children who require long-term transpyloric
feeding post surgery can be challenging. Clinicians must be aware and families fully informed of the
potential impact of these options when tailoring care.
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Objectives and Study: The current international guidelines include positioning strategies among the
conservative measures to manage gastroesophageal reflux (GER). Indeed, body positioning may have
an impact on the incidence of GER episodes. Apart from the different sleeping recumbent positions,
there is little information on the impact of body position on reflux episodes. The only pediatric study
addressing this topic reported that overall episodes of reflux were not signoficantly different in the
upright compared to the recumbent body position. However, reflux-related symptoms were more
common in the recumbent position. The main aim of the present study was to assess GER frequency
and main features, as measured through multichannel intraluminal impedance and pH combined
monitoring (MII-pH), both in upright and recumbent body positions.
Methods: We retrospectively assessed pH-impedance parameters of infants, children and
adolescents referred from September 2016 to September 2018 to the Gastroenterology Units of our
Departments for a diagnostic evaluation due to both gastrointestinal or respiratory symptoms,
supposed to be GER-related. Patients with surgical or neurological diseases were excluded from the
analysis. Each tracing was revised and data about reflux number, esophageal acid exposure, mean
acid clearance time, all reflux percent time, medium bolus clearance time, longest reflux episode, and
number of proximal episodes, were obtained for both time periods spent in upright and recumbent
body positioning.
Results: Data from 187 patients (M/F: 84/103; mean age: 88.2 months; range: 1-216 months) who
underwent MII-pH during the study period were collected. The mean time spent in upright and
recumbent body position was 8 and 13 hours, respectively. Reflux index was consistent during the
monitoring time irrespective from changes in body position (4.8% and 5.6% in upright and recumbent
position, respectively; p>0.05). The average number of reflux episodes was 2.99 during upright
position and 13.59 during recumbent position (p< 0.05). Likewise, the average number of acid reflux
episodes was 2.06 during upright position and 10.16 during recumbent position (p< 0.05). The mean
duration of the longest reflux episode per patient was 10.63 during upright position versus 8.24 during
recumbent position (p>0.05). Finally, the mean duration of bolus clearance was 14.24 during upright
position and 13.59 during recumbent position (p>0.05).
Conclusion: The main finding of this retrospective pediatric study is that the number of both total and
acid reflux episodes during recumbent position was significantly higher compared to the upright
position. This result probably underlies the often observed higher frequency of reflux symptoms during
the night. According to our data, given the time-limited blood life of proton pump inhibitors, the routine
use of a morning once-daily drug dose may not fit each patient requirements.
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Diagnostic value of inflammatory parameters in the work-up of functional abdominal pain
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Objectives and Study: In the diagnostic work-up of chronic abdominal pain, a set of laboratory
markers including inflammatory parameters (erythrocyte sedimentation rate (ESR), haemoglobin (Hb),
C-reactive protein (CRP)), anti-tissue transglutaminase (anti-tTg), faecal calprotectin (FC) and Giardia
lamblia (G. lamblia) is recommended. The aim of this study was to investigate the additional diagnostic
yield of inflammatory parameters to anti-tTg, FC and G. lamblia when discriminating functional
abdominal pain from organic disease.
Methods: This retrospective cohort study included paediatric patients (4-18 years) with chronic
abdominal pain for >2 months in whom FC was determined between January 2012-July 2017. Data on
Hb, CRP, ESR, anti-tTg, FC and functional or organic diagnosis were collected. FC values of >250
µg/g were considered abnormal.
Results: In total, 870 patients were identified, of whom 103 (11.8%) had an organic disorder. In 81
(78.6%) of these children, diagnosis was based on abnormal FC (>250 µg/g) and/or positive anti-tTg.
Eight(7.8%) children had a positive G. lamblia stool test. Of the remaining 14 children, 3 had elevated
ESR levels due to extra-intestinal infections. In the other 11 (10.7%) children, inflammatory
parameters were not aberrant. These children were diagnosed with Helicobacter pylori (n = 5), food
allergy (n = 2), acnes (n = 1), gastritis (n = 1), polycystic ovary syndrome (n = 1) and side effects due
to medication (n = 1). Sensitivity and specificity of this group of diagnostic markers for organic disease
was 0.89 (95% CI: 0.82-0.94) and 0.86 (95% CI: 0.84-0.89), respectively and changed to 0.86 (95%
CI: 0.78-0.92) and 0.86 (95% CI: 0.84-0.89), respectively, when ESR was excluded from the
diagnostic markers set. This difference was non-significant.
Conclusions: To distinguish between functional abdominal pain and organic disease, inflammatory
parameters might be left out from the diagnostic work-up as they might have no additional diagnostic
yield. However, caution should be taken not to miss extra-intestinal infections (3%).
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Objectives and Study: Abdominal migraine (AM) is a pain-related functional gastrointestinal (GI)
disorders, generally considered as a dysfunction of the brain-gut axis. The diagnosis is based upon
the Rome criteria (recurrent severe, incapacitating, paroxysmal central abdominal pain of ≥1 hour
duration associated with ≥2 symptoms among anorexia, nausea, vomiting, headache, pallor, and
photophobia). The epidemiology and natural history are ill-defined, and the treatment is largely
empirical. We aimed at describing the major epidemiological and clinical features, response to
treatment and the evolution of AM in a pediatric population.
Methods: In this observational retrospective study carried out over an 8 year period, 44 children were
diagnosed with AM and followed up for a mean of 36 months (range 5 months to 8 years). The
diagnosis of AM was made according to the Rome III-IV criteria. Prophylactic therapy with the anti5HT2 drug pizotifen, 0.5-1 mg/day, was prescribed when the frequency of episodes was >3 in 6
months. Statistical analysis was carried out with descriptive statistics and Fisher's exact test, as
appropriate.
Results: AM was diagnosed in 44 patients, 66% boys and 34% girls, aged 4-18 (mean 10.2) years,
with a mean incidence of 5.5 cases/year. Half of the patients had a family history of migraine, mostly in
the matrilineage. The mean interval between episodes was 1 week in 16%, 2-4 weeks in 36%, >1
month in 48% of patients. The duration of each episode was 1-3 hours in 14%, 3-6 hours in 20%, 6-12
hours in 16%, and >12 hours in 50% of cases. Half of the patients did not have episodes during the
summer. The symptoms most frequently associated with abdominal pain were vomiting (66%),
headache (34%), fatigue (32%), pallor (27%), and nausea (25%). Twenty-seven % of the patients had
at least one hospital admission. Prior to our diagnosis, some laboratory tests had been prescribed in
82% and an abdominal ultrasound in 73% of patients, all with normal results. The time interval
between symptom onset and the diagnosis was < 1 year in 40%, 1-3 years in 32%, 3-6 years in 16%,
and >6 years in 12% of patients. A prophylactic therapy was prescribed in 28/44 (64%) patients, and
carried out for a mean duration of 7.7 (range 2 to 16) months. The results of treatment were available
only in 18/28, however, because in 5 the parents refused, 3 were discouraged by the general
practitioner, and 2 were lost at follow-up. Full remission was reported by 15/18 (83%) treated patients
vs. 10/24 (42%) untreated patients (p=0.007), regardless of the severity and duration of AM. During
follow-up, 3/18 (17%) of treated and 4/24 (17%) of untreated patients developed migraine.
Conclusions: Our study shows that AM is not uncommon in childhood and confirms the reported
association with migraine. With the limitations of the small number of patients and the open-label
design of the study, prophylactic therapy with pizotifen appears highly effective in inducing and
maintaining remission. The long latency between symptom onset and diagnosis, the number of
unnecessary test prescribed, and the apparent fear of medical treatment reported in our study suggest
that AM and the Rome criteria are still largely unknown within the medical community.
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Objectives and Study: In childhood, cardiac conditions commonly linked to chest pain is mitral valve
prolapse. However, chest pain due to mitral valve prolapse may be confused with functional
gastrointestinal diseases which are recurrent and often non-organic symptoms including
gastroesophageal reflux disease. There are very few studies on this subject in the pediatric patient
group with mitral valve prolapse.The aim of this study was to determine the assocıation of
gastroesophageal reflux on chest pain in pediatric patients with mitral valve prolapse.
Methods: This study included seventy pediatric patients with mild to moderate mitral valve prolapse
who described typical upper gastrointenal system symptoms or chest pain. The patients were treated
with anti-reflux, the response of patients to treatment was assessed with the Gastroesophageal Reflux
Disease Impact Scale.The study's protocol was approved by the appropriate Ethics Committee of our
institution.
Results: The mean age of the 70 patients who were evaluated studied were 13.24 ± 2.81 years and
28 were male (40%). There were 32 patients with more than 6 weeks of complaints and 48 patients
with less than 6 weeks of complaints. In general, chest pain was the most frequently reported
symptom (89.9%) in 2 subgroups followed by the arrival of food or fluids (50%). There was no
significant relationship between severity of mitral valve prolapse and symptoms. The mean symptom
duration of all patients was 8 ± 2.2 weeks. The duration of symptoms and Gastroesophageal Reflux
Disease Impact Scale scores of all patients were statistically decreased after treatment (p < 0.01)
(Table ). Compared with chronic Gastroesophageal Reflux patients, new Gastroesophageal Reflux
patients reported significantly more frequent and severe symptoms. Although both groups of patients
benefited from treatment, it was found that patients with new Gastroesophageal Reflux benefited from
treatment more than chronic patients.
Conclusions: Many children with mıtral valve prolapse and chest pain had symptomatic
gastroesophageal reflux disease. Specific diagnosis and therapy of the gastroesophageal reflux
reduced the chest pain in most patients.
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Parameters

Patients with chronic
gastroesophageal reflux
disease (n=30)

Patients with acute
gastroesophageal reflux
disease (n=40)

p value

Age (year)

14.21 ± 3.01

13.11 ± 2.54

0.82

Sex (M/F)

12/18

16/24

0.52

Weight (kg)

51.4 ± 2.4

50.6 ±2.3

0.58

Height (cm)

154.5 ± 4.5

152.3 ± 3.9

0.42

Pre-treatment
gastroesophageal reflux
disease impact scale
score

11.21 ± 1.21

16.31 ± 5.35

<0.03

Post-treatment
gastroesophageal reflux
disease impact scale
score

8.85 ± 2.44

7.66 ± 1.54

<0.04

The frequency of
symptoms before
1.9 (1.5)
treatment [mean (sd) day,
last week]

3.1 (2.8)

<0.01

The frequency of
symptoms after treatment
1.6 (1.3)
[mean (sd) day, last
week]

0.4 (0.2)

<0.01

Duration of symptoms
(weeks)

3 ± 1.4

<0.01

14 ± 6.1

[Anthropometric values, gastroesophageal reflux disease impact scale, symptom frequency of pre and
post treatment , duration and severity of patients]
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A meta-analysis to evaluate the effect of feed thickeners and alginate-based products in infants
with gastro-oesophageal reflux
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Objectives and Study: Gastro-oesophageal reflux (GOR) is frequently reported in infants. Feed
thickeners and alginate-based reflux suppressants are often used to manage regurgitation symptoms.
However, no evidence exists that compares the effectiveness between these types of treatment. The
objective was to evaluate the use of feed thickeners and alginate-based reflux suppressants in infants
with GOR in terms of a reduction in the number of vomiting/regurgitation episodes from baseline.
Methods: Embase and MEDLINE were used to identify randomised controlled trials in infants with
GOR which examined the treatment effects of thickening agents or alginate-based treatments. Two
review authors independently identified eligible studies from the literature search. Differences in
opinion were resolved by discussion and the evaluation included a re-analysis of the primary endpoint
from one study (Miller et al) to confirm the effect size (ES) of vomiting/regurgitation episodes relative to
placebo. Standardised ES were derived from the eligible studies and a random effects model metaanalysis was applied to calculate an overall ES in the reduction of vomiting/regurgitation episodes.
Results: Eight studies were identified for full data extraction recruiting a total of 688 infants with an
age range of 5 weeks to 6 months. The studies were of variable methodological quality and included
the following thickening agents: thickened formula, rice cereal and bean gum (7 studies) and an
alginate base agent (1 study). The infants included in the review were mainly formula-fed term infants.
The analysis shows that treated infants (all treatments) had approximately 3 fewer episodes of
regurgitation per day (weighted mean difference -3.22 episodes/day, 95% confidence interval (C.I)
4.87 to -1.57). Infants who received either regular formula or placebo (controls) had a mean reduction
of -0.57 episodes/day (95% C.I. 3.87 to -5.01). For infants treated with thickeners the figure was -2.90
episodes/day (95% C.I. -1.35 to -4.45). The re-analysis of the Miller et al. study confirmed that infants
treated with alginate treatment had nearly 6 fewer episodes of regurgitation per day (mean difference 5.5, -3.72 to -7.28) and a ratio of regurgitation episodes vs placebo of 0.61 (95% C.I. 0.43, 0.88).
Accounting for values observed in the placebo treatment in this study, alginate treatment accounts for
a clinically relevant reduction of -3.5 episodes/day. No major side effects were reported with the use of
feed thickeners or alginates.
Conclusions: We have found evidence to support that alginate-based products should be considered
as an effective treatment for infants who are suffering from GOR and are comparable to the use of
feed thickeners. The reduction of approximately three episodes of regurgitation per day is likely to be
of clinical significance to caregivers, which is in line with previously reported literature for food
thickeners. (Kwok et al., 2017, Vandenplas et al., 2013). Due to the limited information available, we
could not conclude which treatment type is superior.
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Scintigraphic colonic transit in children with severe constipation: a retrospective chart review
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Objectives and Study: Functional constipation (FC) is clinically diagnosed according to Rome IV
criteria. However, in children experiencing symptoms despite conventional medical therapy, additional
diagnostic tests should be considered to detect a possible underlying organic cause and tailor
treatment. Colonic transit time (CTT) measurement can provide initial information to distinguish normal
transit from rectosigmoid outlet obstruction (ROO) and slow-transit constipation (STC) as well as to
differentiate between constipation-associated fecal incontinence and nonretentive fecal incontinence
(NRFI). Despite colonic scintigraphy is considered as the most sensitive noninvasive method for the
evaluation of colonic motility disorders its use is far from routine and remains limited to few specialized
centers.Aim of this retrospective study was to evaluate the clinical impact of colonic transit
scintigraphic studies in children with FC.
Methods: We performed a retrospective chart review of children with FC, with or without soiling,
unresponsive to standard medical treatment who underwent CTT with scintigraphy between 2016 and
2018 at Bambino Gesù Children's Hospital in Rome, Italy. 67Ga citrate radiolabeled semiliquid meal
was administrated. After a standard gastric emptying study (from 0-1 h), abdominal static images were
acquired at 3, 6, 24 h, and every 24h during the following days until complete rectal emptying
(maximum 144h). Classification was according to criteria based upon visual analysis: 1- NTT (normal
transit time): nearly complete rectal emptying at 72 hours; 2- ROO: normal progression from right to
left colon with radioisotope retention into the rectosigmoid colon at 72 hours; 3- STC: retention of
radioisotope throughout the colon with failure of the activity to progress beyond the sigmoid colon at
48 and 72 hours.
Descriptive analysis was used to describe patient outcomes according to CTT scintigraphy results.
Results: Scintigraphy data were obtained from 31 constipated children (M/F, 16:15; median age 11.5
y [1-18 y]). Colonic scintigraphy showed NTT in 11 pts (35%), ROO in 7 pts (22%), and STC in 13 pts
(41%). Among pts with NTT 8 children received anorectal manometry (ARM) showing normal
anorectal dynamics. Of them, 1 pt received a diagnosis of fictitious disorder while 2 pts of NRFI. The
others were labeled as a "poor-adherent" to treatment. 5 pts (71%) with ROO underwent ARM,
sphincter hypertonicity was observed in 3 (60%) of them. All but 1 underwent Botulinum Toxin (BT)
injections: 5 (83%) had positive response, regardless of MAR results. Among STC children 5 out of 13
received ARM, sphincter hypertonicity was observed in 1. BT injection was performed in 4 children
and failed all but 1 child. Colonic manometry was performed in 3 children with STC, distal colonic
dysmotility was observed in 1 of them who underwent surgery (Duhamel operation). Among the
remaining 11 pts, all are on osmotic laxatives, 6 are managed with transanal irrigations (on-demand or
continuously), 4 are also on stimulant laxative.
Conclusion: Scintigraphic transit profiles may offer initial information on the pathophysiology of
constipation, help in identify subgroups of children who deserve further investigation and finally may
provide useful information for therapeutic decision-making.
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Objectives and Study: To determine the effectiveness of the "Constipation Pamphlet" in improving
outcomes among children with functional constipation.
Methods: Patients include 2 to 18 years old, fulfilling the ROME IV Criteria for functional constipation,
or with Blethyn grade 2 or 3 on abdominal radiograph. The control group was given the
recommendations of the European and North American Society of Paediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN/NASPGHAN) in the management of functional constipation; the
experimental group was given a "Constipation Pamphlet" which in addition to the above
recommendations, the following were recorded daily in a stool calendar: consumption of fruits,
vegetables, and water; bowel movement, stool consistency; and laxative intake. Both groups were
followed-up every 2 weeks, and outcomes were assessed after 8 weeks of treatment.
Results: There were a total of 90 patients. All of them had less than 3 defecations per week (100%),
painful bowel movement, and hard stools (93.33%). Abdominal radiograph revealed fecal stasis
(73.33%). More consumption of fruits, vegetables and water was noted in the experimental group (P<
0.001, P< 0.001, P=0.007). Regular daily bowel movement and normal stool consistency of Bristol
type 4-5 was observed in the experimental group (P=0.009, P< 0.001). Acceptable toilet habits of the
experimental group were established by the 4th week (P=0.002) and maintained until the end of the 8week study period (P=0.015). A greater proportion of patients in the experimental group ceased
lactulose intake by the 4th week (P=0.045) in contrast to the control where lactulose was continued
until the 8th week of study period. The experimental group were already symptom-free by the 2nd
week, and sustained up to the end of the 8-week study period. (P< 0.001).
Conclusions: The use of a Constipation Pamphlet is effective in alleviating symptoms and preventing
recurrences of constipation among paediatric patients.
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Erick M. Toro-Monjaraz1, Rubén Peña-Vélez1, Karen R. Ignorosa-Arellano1, Flora Zárate-Mondragón1,
Roberto Cervantes-Bustamante1, Jaime Ramírez-Mayans1
1Instituto

Nacional de Pediatría, Gastroenterología y Nutrición, Coyoacán, Mexico

Objectives and Study: In children with functional constipation, an increase in rectal compliance has
been described, it means that the rectum requires greater volumes of stool to reach the intrarectal
pressure threshold to trigger the defecation sensation. The faecal accumulation and the alteration of
rectal sensitivity are mechanisms that have been described in children with retentive faecal
incontinence (RFI).The objective of this study was to evaluate the utility of the different indicators
obtained in the anorectal manometry in children with RFI.
Methods: Retrospective, observational and analytical study, in which all the children referred to our
Physiology and Gastrointestinal Motility Unit were included, with a diagnosis of functional constipation
with or without RFI according to the criteria of Rome IV. High-Resolution Anorectal Manometry
(HRAM) was performed with the protocol described by the American Neurogastroenterology Motility
Society (ANMS). The software and equipment used to perform the HRAM from Sandhill Scientific
(Highlands Ranch, CO, USA).
Results: Of the 35 children included, 21 had functional constipation (60%) and 40% (n = 14) had RFI.
In the comparison of means between patients with constipation and RFI, only statistically significant
differences were found in the parameters of first sensation= 60.50 ±7.54 versus 105.70 ±17.66 ml (p =
0.029) and pain = 131.43 ±63.97 versus 194.29 ±60. 60 ml (p = 0.006), respectively.
To evaluate the effects of resting pressure, first sensation, pain and the presence or absence of
dysynergy, a binomial logistic regression was performed to evaluate the possibility of RFI. Among the
variables evaluated, only pain showed influence, OR = 1.018; IC95% 1,003-1.033; p = 0.021.
The ROC curves were performed with the parameters first sensation, urgency and pain for RFI, finding
statistical significance only with pain (maximum tolerability), with an area under the curve of 0.73, (p =
0.02). The first sensation and defecatory urgency showed areas under the curve of 0.66, (p = 0.11)
and 0.67, (p = 0.08) respectively. To establish the pain performance, we used the Youden index and a
cut-off point of 135 ml was established, with a sensitivity of 85%, a specificity of 50%.
Conclusions: Pain at maximum tolerability was the most useful parameter to evaluate children with
RFI.
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Objectives and Study: Dysphagia in children is one of the most common causes of consultation in
the gastrointestinal motility unit. Dysphagia aetiology could be an oesophageal motility disorder. The
evaluation of this disorders in children can present a diagnostic challenge due to the diversity of
clinical presentation. The aim of this study was to describe the characterization of oesophageal motility
disorders in children with dysphagia according to the Chicago classification (CC) v3.0.
Methods: We included paediatric patients referred for dysphagia to the Physiology and
Gastrointestinal Motility Unit at the Instituto Nacional de Pediatría. High-Resolution Manometry (HRM)
was performed recording ten effective drinks of 0.9% saline at room temperature. The software and
equipment used to perform the HRM was ZVU from Sandhill Scientific (Highlands Ranch, CO, USA).
Manometric diagnosis was based using the CC algorithm.
Results: We include 54 patients in whom HRM was performed. 51.9% (n=28) had a normal HRM,
while 48.1% (n=26) had some manometric alteration, according to the CC of oesophageal motility
disorders.42.6% (n=23) of the patients were previously healthy, and the only presenting symptom was
dysphagia, 57.4% (n=31) had associated comorbidities, in this last group, autoimmune diseases
represented 20.4% (n=11) of the children evaluated, followed by patients with neurodevelopmental
delay with 16.7% (n=9) and patients with congenital malformations of gastrointestinal tract, oncological
diseases and allergic diseases represented the 5.6% each one respectively.
In children with normal oesophageal manometry, esophagitis was found in 39.3% of patients in the
endoscopic evaluation, while in children with abnormal manometry, esophagitis was documented in
30.8%, this difference was not significant (p=0.58).
The most frequent manometric finding according to the CC was: ineffective oesophageal motility with
38.5 %, (n=10), achalasia (n=10) also with 38.5% and according with the CC subtypes: type 1, 3.8%
(n=1), type 2 26.9% (n=7) and type 3 7.7% (n=2). Esophagogastric junction outflow obstruction in
15.4% (n=4), the Jackhammer oesophagus and the distal oesophageal spasm were found at 3.8%
each one respectively.
Conclusions: We found that the distribution of oesophageal motility disorders in children was similar
to described in adults using the Chicago classification. The most common diagnoses found were
ineffective oesophageal motility and achalasia, with type 2 being the most common. Due to the high
percentage of children with oesophageal motility disorder, we suggest that all children with dysphagia
were evaluated with HRM.
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Ericka Montijo-Barrios1, José F. Cadena-León1, Roberto Cervantes-Bustamante1, Jaime RamírezMayans1
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Objectives and Study: In the treatment of acid-peptic disease in children, the use of sucralfate is a
therapeutic option. However, there are few studies that evaluate the efficacy and security of sucralfate
in this group of age. The most frequently reported adverse effect has been constipation in 2% of
cases. The potential risk that has been reported is aluminium poisoning specially in patients with
chronic renal failure. For the purpose of this work, only the safety aspect of sucralfate in children will
be mentioned.
Methods: A double blind randomized clinical trial was conducted. Patients with endoscopic diagnosis
of erosive gastropathy and/or esophagitis were included.Group 1 received sucralfate in suspension at
a dose of 60 mg/kg/day orally divided into 4 doses, and esomeprazole granules of 10 mg, at a dose of
1 mg/kg/ day orally in 1 dose.
Group 2 received placebo in suspension at a dose of 60 mg/kg/ day orally in 4 doses, and
esomeprazole granules of 10 mg at a dose of 1 mg/kg/day orally once daily.
The duration of treatment was 28 days, basally (day 0) and at the end of treatment (day 28), complete
blood count, blood chemistry, liver function tests and serum aluminium level were performed. Clinical
improvement and adverse events were evaluated in a weekly visit for four weeks.
Results: 41 patients were included (19 female, 22 male), The main age was 9.34 ±3.1 years Group 1
(sucralfate) were 19 patients (46.3%) and group 2 (placebo) 22 (53.7%).. The basal serum aluminium
mean of the sucralfate group was 0.018 ng/ml and at the end of the treatment it was 0.007 ng/ml, no
significant increases were observed (p = 0.41), and when compared with the placebo group there
were no significant differences ( p = 0.16) (Reference levels 0-6 ng / ml).When comparing the safety
tests, such as liver function tests, blood chemistry and blood count, we did´t find basal alterations or at
the end of the treatment (Table 1).
The mean Bristol scale in the sucralfate group at the baseline visit was 3.3±0.5 and 3.4 ±0.6 at 4 visits.
There was no significant difference in the Bristol scale during the treatment (p = 0.22).
Conclusion: We didn´t find significant elevation of serum aluminium or biochemical alterations in the
patients after the treatment with sucralfate during 4 weeks, neither was constipation reported as an
adverse event associated to the use of it.Therefore, we consider that sucralfate is a safe medication
for the treatment of esophagitis and/or erosive gastropathy in children.
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Objectives and Study: Although well-recognized, pediatric esophageal achalasia is relatively rare.
The purpose of this study was to investigate the natural history of achalasia in children focusing on the
clinical, diagnostic and therapeutic management in our patients.
Methods: The charts of all patients identified with a diagnosis of achalasia between January 2007 and
March 2018 at Children's Hospital of Philadelphia, were reviewed. The diagnosis of achalasia was
based on symptoms, barium contrast study, esophageal manometry and upper endoscopy.
Demographic data, presenting symptoms, first-line therapy and outcomes were analyzed.
Results: Eighty children (M/F: 43/37; median age 12.1 years, range: 2-18 years) out of 129, met the
diagnostic criteria for achalasia. Symptoms at diagnosis were dysphagia in 66 patients (82.5%),
vomiting in 55 patients (68.7%), weight loss in 35 patients (43.7%), respiratory problems in 34 patients
(42.5%) and regurgitation in 23 patients (28.7%). Associated diseases were most often gastrointestinal
(11.2%), followed by neurologic (8.7%), pulmonary (5 %), autoimmunity (3.7%) and cardiac (1.2 %). In
one case a diagnosis of Triple A syndrome was made. Esophagram was the initial diagnostic modality
in 79/80 (98.7 %) children followed by esophageal manometry in 85% of cases. One patient did not
have esophagram at diagnosis but had an esophageal manometry confirming the diagnosis of
achalasia. Upper endoscopy was performed in 77/80 (96.2%) children, as part of initial evaluation in
14.2 % of cases and as part of the pneumatic dilation (PD) procedures in the remaining cases
(85.8%). The most frequent initial treatment at our institution was PD, performed in 62/80 patients
(77.5 %). One of these children received injection of botulinum toxin (Botox) with esophageal dilation.
Ten patients (12.5%) underwent to Heller myotomy (HM) as first-line therapy without intraoperative
complications.
One patient (1.2%) underwent to Peroral Endoscopic Myotomy (POEM) as first intervention. Botox and
medication (calcium channel blocker) were initial treatment respectively in 4 (5 %) and in 3 (3.7%)
patients.
At post-intervention follow up, 15/61 (24.5 %) PD patients required HM, after a median number of 1.75
(range 1-4) dilations. In one case (6.6 %) a post-HM dilation was needed. Four out of 10 patients who
underwent to HM as first-line therapy (4 %) required post-operative dilation. All patients who
underwent Botox injection required additional intervention (dilation in 2 patients and myotomy in 2
patients), as well as all the patients who received medication therapy (dilation in 2 patients and
myotomy in 1 patient). Perforation was recorded in 1/119 (0.8 %) dilations and managed
conservatively.
Conclusion: Primary dilation is a successful therapeutic option for the majority of pediatric achalasia
patients. Multiple dilatations are usually necessary with a low rate of perforation. Myotomy is a highly
successful therapy, although post-operative dilation may be necessary. Future prospective studies will
be needed to identify the anatomical and functional properties of the esophageal body and lower
esophageal sphincter in order to identify best treatment practices in children with achalasia.
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Objectives and Study: Achalasia is a rare oesophageal motility disorder. Symptoms include
dysphagia, regurgitation, retrosternal pain and weight loss. These symptoms are quantified in the
Eckardt score (ES, max. 3 points per symptom) which is used in nearly all clinical trials as inclusion
criterion and outcome measure. A score of > 3 is considered suggestive of achalasia or recurrent
disease after therapy. A recent study in adult patients evaluated reliability of the ES and found weight
loss to have weak or no relationship with other ES items, suggesting that weight loss may decrease
ES reliability.
In children, assessing weight loss is more complex in the light of normal growth and growth velocity
changing with age. We thus hypothesized that the ES needs adaptation for the paediatric population.
To assess whether it is needed to include a complex derivate for deviation of growth in a paediatric
version of the ES, we assessed what effect omission of weight loss has on the ES in paediatric
achalasia patients.
Methods: A cohort of Dutch paediatric achalasia patients (confirmed with (high resolution) manometry
and/or (timed) barium swallows), diagnosed between 1990 and 2013 was retrospectively reviewed.
Symptoms at diagnosis were analysed. In addition, patients < 21 years were prospectively contacted
and ES were obtained. ES of patients were compared with and without reported absolute weight loss.
Results: In the retrospective part of this study (table 1), clinical data on symptoms at diagnosis were
available for 84 patients, of which 37 (44%) reported weight loss (median 5kg, range 1kg - 10kg,
amount of weight loss unclear in n=8 ). ES were not collected at time of diagnosis. Among patients
with weight loss, 11 patients (30%, 13% of entire cohort) reported only one of the other symptoms
included in the ES, which means that leaving out weight loss would lead to a negative ES.
Prospective cross sectional ES were obtained for 29/34 patients < 21 years (n = 5 unable to contact),
(median follow up of 6 yrs (range 2-16 yrs); median ES: 3, range 0-8). Six of the included patients
reported weight loss (n = 4: < 5kg; n = 2: 5-10kg). Eliminating the weight loss question resulted in a
negative ES in 2 of the 6 (33%) patients with weight loss, who otherwise would have been classified
as positive.
Conclusions: Inclusion of weight loss in the ES has a significant impact on its outcome, both at time
of diagnosis as well as during follow-up. Given the fact that stable weight may also be a sign of
disease in growing children, we suggest that a modified ES for paediatric patients should include a
more comprehensive measure that reflects deviation from normal growth.

[Table 1]
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Objectives and Study: Children with functional constipation (FC) may experience long-term
symptoms despite treatment. The pathophysiology underlying FC is poorly understood, but it is
thought that many children have dyssynergic defecation. Physiotherapy has shown promising results
in hospitals, however, benefits of physiotherapy were considered optimal for children with FC of short
duration. Therefore, we aimed to determine the effectiveness of physiotherapy plus CT compared to
CT alone over 8-month follow-up period for the treatment of FC in children aged 4-17 years in primary
care in the Netherlands.
Methods: This was an 8-month pragmatic randomized controlled trial in primary care of children with
FC aged 4-17 years. CT comprised toilet training, nutritional advice, and laxative prescribing, whereas
physiotherapy focused on resolving dyssynergic defecation. The primary outcome was treatment
success over 8 months, defined as the absence of FC (Rome III criteria) without laxative use.
Secondary outcomes included the absence of FC irrespective of continue laxative use and the global
perceived treatment effect. Researchers were blinded to group allocation during assignment and data
analyses, but participants were not. The sample size was estimated at 128 children (10% loss to
follow-up, alpha 0.05, power 0.80) based on an expected treatment success of 50% in the control
group after 8 months, with physiotherapy hypothesized to improve success by an additional 25%.
Results of longitudinal analyses in the intention-to-treat population are reported as adjusted relative
risks (aRR) and 95% confidence intervals (95%CI).
Results: Children were allocated to CT plus physiotherapy or CT alone (67 per group). The treatment
success percentage was not statistically improved by adding physiotherapy to CT (aRR 0.80, 95%CI
0.44-1.30). At 4 months, fewer children receiving physiotherapy had treatment success (17%) than
children receiving CT alone (28%), but this had equalized by 8 months (42% and 41%, respectively).
The percentage of children without FC, irrespective of continued laxative use, was not statistically
different between groups (aRR 1.12, 95%CI 0.82-1.34). After 4 and 8 months, the percentage of
children without FC was respectively 68% and 83% in the physiotherapy group, and 64% and 61% in
the CT group. Notably, parents reported significantly more global symptom improvement after
physiotherapy than after CT (aRR 1.40; 95%CI 1.00-1.73).
Conclusions: We find no evidence to recommend physiotherapy for all children with FC in primary
care. More research is needed to evaluate whether physiotherapy in primary care is effective for
children with symptoms of longer duration.
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Objectives and Study: Health care expenditures for children with functional constipation (FC) are
high, while conservative management is successful in only 50% of the children. Physiotherapy has
shown positive effects in the treatment of childhood FC in hospitals. If physiotherapy is also beneficial
in primary care, the number of referrals can be reduced and therewith costs. No studies have been
published exploring the balance between health gains and costs associated with physiotherapy. The
aim of this study is to evaluate whether adding physiotherapy to conventional treatment (CT) is a costeffective strategy in the management of children with FC in primary care.
Methods: An economic evaluation was performed alongside a pragmatic randomized controlled trial
with a follow-up of 8 months. Children aged 4 to 18 years and diagnosed with FC, were randomly
allocated to physiotherapy and CT (n=67) and CT only (n=67). CT comprised toilet training, nutritional
advice, and laxative prescribing, whereas physiotherapy focused on resolving dyssynergic defecation.
Outcome measure were treatment success at 8 months, defined as the absence of FC according to
the Rome III criteria without laxative use; absence of FC irrespective of continue laxative use; and
societal costs. Incremental cost ratios (ICERs) were displayed as incremental costs to treat one extra
patient successful with physiotherapy, confidence intervals were calculated with 5000 bootstrap
replications.
Results: Over 8 months, costs (mean difference = €155; 95%CI €-12 to €310 in favor of CT) and
treatment success percentages, i.e. no FC and no laxatives (42% in both groups) and no FC
irrespective of continue laxatives (63% for CT and 75% for physiotherapy) were not statistically
different between groups. The ICER to treat one extra patient successful with physiotherapy was
€24060 (95%CI;€-16275 to 31390). The cost-effectiveness acceptability curve indicated that
regardless the amount one is willing-to-pay (WTP), the probability that physiotherapy is cost-effective
compared to CT is 0.5. For the outcome measure absence of FC irrespective of continue laxative use,
the ICER was €1221 (95%CI €-12905-10956). By a WTP of €4000 the probability that physiotherapy is
cost-effective is 0.85.
Conclusions: Physiotherapy as first line treatment for all children with FC in primary care is not costeffective compared to CT. More research is needed to evaluate whether physiotherapy in primary care
is cost-effective in children with long-term symptoms and whether it can reduce costs on the long-term.
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Objectives and Study: The aim of this paper is to compile the results from 4 clinical trials, conducted
to assess the efficacy of a thickening complex for regurgitations management in infants.
Methods: Data from 4 interventional clinical trials were compiled and compared with one another. In
each study, infants were fed with an anti-regurgitation formula containing a fiber complex based on
pectin, locust bean gum and starch (Novalac, United Pharmaceuticals, Table 1), for up to 3 months, in
replacement of their usual formula. The total fiber contents and their percentages varied across
studies. The change in the daily number of regurgitations from baseline to day 14 was defined as the
primary outcome. Other outcomes were stools consistency and frequency, as well as anthropometric
data.
Results: 392 fully formula fed infants aged less than 5 months and suffering from at least 5
regurgitations per day were included in those 4 studies (study 1 n= 100 ; study 2 n=92 ; study 3 n=101
; study 4 n=99). Data on the primary outcome was available for 346 infants and 309 were fed with the
study formula for 3 months. The daily number of regurgitations was significantly reduced at day 14
compared to the baseline, in all 4 studies. The decrease was significantly higher in study 1 compared
to the other 3 (study 1: -6.3 ± 3.3, study 2: -4.3±2.6; study 3: -4.1 ±2.7; study 4: -4.5 ±3.0, p< 0.01).
When classifying stools consistency as “normal” (i.e. “formed/normal” or “soft/mushy”) or “abnormal”
(i.e. “liquid/loose/watery” or “hard”), a trend towards an increase in the percentage of stools with
normal consistency was observed in all studies from baseline to day 90, and the change was
significant with study 1, which had the formula with the highest fiber concentration (21.1% of abnormal
stools at baseline vs. 2.5% at day 90, p=0.0003). Stool frequency was unchanged by the interventions.
Considering the 392 infants included, 141 adverse events (AEs) have been reported through the
studies, 7 were serious AEs, none of which were related to the study formula, and 29 non serious AEs
were considered to be related to a study formula. Most of them were related to the gastrointestinal
tract and were mainly constipation (n=8) or diarrhea (n=5), colic/abdominal pain (n=7) and worsening
cases of regurgitations (n=5).
There was no significant difference between studies regarding the evolution of anthropometric
parameters. Average weight-for-age and length-for-age z-scores were slightly negative in all studies at
baseline, and significantly increased toward zero (WHO growth charts) at 3 months, indicating
normalization.
Conclusions: All four tested anti-regurgitation formulas containing a pectin-based thickening complex
were effective for regurgitations management in infants. The formula of study 1 scored better than the
other formulas on reduction of regurgitations frequency and led to an improvement of stools'
consistency. All these formulas were proven to be safe and securing proper growth.
We would like to thank all pediatricians who actively recruited patients in those studies
macronutrients
Units
Study 1
Study 2
Study 3
Study 4
energy

kcal

64

64.4

64.5

64.5

proteins

g

1.6

1.6

1.6

1.6

lipids

g

3.3

3.3

3.3

3.3

carbohydrates

g

6.9

7.0

7.1

7.0

total fibers

g

0.5

0.4

0.3

0.4

from pectins

g

0.4

0.3

0.2

0.3

from locust bean
gum

g

0.1

0.1

0.1

0.1

[Table 1: composition of formulas (/100 ml)]
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Objectives and Study: Fructose is absorbed in the small intestine through carrier mediated passive
transport at different rates among populations. Fructose malabsorption may occur in some individuals
and is among the causes of recurrent abdominal pain and bloating in both children and adults.
Fructose malabsorption, like most carbohydrates, can be identified by measuring breath hydrogen
concentrations following a fructose load. Unfortunately, there are limited normative data and
correlation between changes in breath hydrogen concentration following an oral load and abdominal
pain has not been well established.
Methods: We therefore retrospectively evaluated the change in breath hydrogen concentration
following oral administration of 2 g per kilogram of fructose at 1, 2, and 3 hours in 80 children with
abdominal pain who had an increase in breath hydrogen of at least 20 ppm over baseline at 1 or 2
hours. Over 2 years 160 fructose breath hydrogen tests were performed at Boystown National
Research Hospital in children with abdominal pain and suspected fructose intolerance. One hundred
and one were considered negative with a rise of < 20 ppm of hydrogen from baseline and 59 were
positive with a rise of greater than 20. Only patients with positive studies were placed on fructose
restriction.
Results: Of the 59 positive patients, 14 did not respond to the fructose restricted diet, 3 were lost to
follow up and 42 reported a noticeable improvement in abdominal pain and bloating/gas after 3-4
weeks of fructose restriction. There was a large range of breath hydrogen concentration above each
patient's individualized baseline (0 to 119 ppm of hydrogen). We hypothesized that the degree of
hydrogen concentration would predict clinical response. At one hour post-challenge, there was a trend
(R = 0.22, p-value = 0.054 by point biserial correlation) towards higher breath hydrogen concentrations
in the responders (mean 43.2 ppm, 95% CI [33.2, 53.0]) compared to non-responders (mean 27.7
ppm, 95% CI [15.1, 40.3]). Notably, this trend was not quite statistically significant, possibly due to 1.)
a small sample size and 2.) non-treatment and non-evaluation of patients below the threshold of 20
ppm above baseline.
Conclusions: We conclude that children with abdominal pain and bloating who have an increase of at
least 20 ppm in breath hydrogen concentration at one or two hours over baseline utilizing fructose
breath hydrogen testing have a reasonable likelihood of responding favorably to dietary fructose
restriction. While our data do not support a definitive correlation between the degree of rise in breath
hydrogen and clinical response, a more robust controlled study might well demonstrate such a
correlation.
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Objectives and Study: Disorders of Gut-Brain Interaction (DGBI) are common, but there are neither a
wide knowledge about their physiopathology, nor valid tools to be used to evaluate them in childhood.
We developed a Psycho-Gastroenterological Questionnaire (PGQ) assessing the psychogastroenterological profile and social characteristics of a paediatric population with and without DGBI.
Methods: We studied a population of 121 Caucasians, aged 11-18, consisting of 30 individuals
diagnosed with DGBI using the Rome IV criteria at our Outpatient Clinic and 91 controls enrolled in
secondary schools. All subjects were asked to fill in our Psycho-Gastroenterological Questionnaire
(PGQ), which takes into account the following parameters: number of medical examinations due to
gastrointestinal symptoms, sensation of pain with the Faces Pain Scale Revised (FPS-R), form of the
feces established with the Bristol Stool Chart (BSC), gastrointestinal symptoms assessed with the
Gastrointestinal Symptoms Rating Scale (GSRS), anxiety with the State-trait anxiety inventory (STAI
Y-1 and STAI Y-2), alexithymia with the Toronto Alexithymia Scale 20 (TAS 20), perceived Selfefficacy in the management of negative emotions and expression of positive emotions with APEN-G
and APEP-G, Quality of life with the Irritable bowel syndrome-Quality of Life (IBS-QoL) Questionnaire,
school performances, tobacco use, history of familial trauma, digitalization. Differences between the
two groups were evaluated by Student's t-test and considered significant for p< 0.05.
Results: Compared to controls, patients with DGBI had significantly higher school performances (p<
0.05) and were significantly less frequently tobacco users (0% vs 16%, p< 0.05). A history of familial
trauma was significantly more common in DGBI subjects than controls (28% vs 1%, p< 0.05). No
differences between the two groups were found in terms of level of digitalization and BSC. Subjects
with DGBI reported more frequent medical examinations due to gastrointestinal symptoms than
controls. They also reported a significantly higher percentage of pain classified as 4 at the FPS-R
(14% vs 7%, p< 0.05). Scores of GSRS and APEN-G were significantly higher in patients than in
controls (12.2±8.1 vs 6.9±4.0, p< 0.05 and 24.3±68 vs 22.1±5.0, p< 0.05, respectively). On the other
hand, scores of STAI Y-1 (33.5±12.1 vs 48.6±10.9, p< 0.05), STAI Y-2 (39.3±10.7 vs 47.4±10.6, p<
0.05), TAS 20 (48.2±8.0 vs 51.8±11.4, p< 0.05), and IBS-QoL (p< 0.05 for dysphoria, interference with
activity, body image, health worry, food avoidance, social reaction, relationships, overall) were
significantly lower among DGBI patients than controls.
Conclusion: Our PGQ detected, among subjects with ≤ 18 years of age affected by DGBI compared
to controls, a higher prevalence of history of familial trauma, lower QoL, more medical examinations,
lower anxiety levels (both STAI Y1 and STAI Y2), and a higher perceived self-efficacy in the
management of negative emotions. It also detected lower levels of alexithymia and tobacco use. The
PGQ is a novel, easy-to-use, questionnaire deserving further investigation for its potential utility in the
assessment of the psycho-gastroenterological profile of children and adolescents affected by DGBI.
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Objectives and Study: Functional gastrointestinal disorders (FGID) are frequently described in
infants and toddlers. This is a common presentation complaint in a Family Medicine outpatient setting.
We aimed to assess the prevalence of FGID in children 0-3 years according to the recently
established Rome IV criteria in a community sample from Romania.
Methods: We conducted a prospective study from May to July 2018. Children aged < 3 years were
recruited from Family Medicine clinics in Bucharest and surrounding areas (Ilfov County). Parents
completed Rome IV diagnostic questionnaire for Paediatric FGID for Neonate/Toddler (a form
translated and adapted to Romanian).
Results: The sample included 308 patients, mean age 12.2 months. The majority came from urban
areas (94%) and the parents were college graduates (85%). A percentage of 21.4% fulfilled criteria for
at least one FGID (one, two, three disorders in 16.2; 4.5; 0.6% respectively). These were, in a
descending order frequency: regurgitation (8.7%), functional constipation (7.4%), dyschezia (3.9%),
rumination (3.2%), colic (2.9%), cyclic vomiting syndrome (0.9%). Surprisingly, no patient had
complete criteria for functional diarrhea. The children were divided in two groups: infants (n1=174) and
toddlers aged 1-3 years (n2=134). FGID were more frequent in infants (29.3 vs 11.2%); more than one
disorder coexisted only in the first year of life. In infants, we found: regurgitation (15.5%), dyschezia
(6.9%), functional constipation (6.3%), rumination (5.2%), colic (5.1%), cyclic vomiting syndrome
(0.5%). Between 1 and 3 years, the patients had: functional constipation (8.9%), followed by cyclic
vomiting syndrome (1.5%) and rumination (0.7%).
Conclusions: This is the first Romanian study looking at FGID in infants and toddlers, according to
Rome IV criteria. Functional GI disorders are common - one fifth of the 0-3 year olds and even more
often diagnosed in the first year of life - almost a third of infants. The type of GI symptoms vary with
age (regurgitation in infants vs functional constipation in children 1-3 years). A correct approach to
functional GI disorders in terms of diagnosis and subsequent treatment should start as simply as
applying the adapted questionnaire, a readily accessible tool for the clinician.
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Objectives and Study: To systematically review the literature on health-related quality of life (HRQoL)
in children with functional constipation and to identify disease-related factors associated with HRQoL.
Methods: Pubmed, Embase, and PsycINFO were searched up to July 2018 for studies that
prospectively assessed HRQoL in children with functional constipation according to the Rome II, III or
IV criteria. Quality of evidence was assessed using the Newcastle Ottawa Scale. A meta-analysis was
performed, calculating the sample-size weighted pooled mean and standard deviation of HRQoL
scores. HRQoL scores were compared between self-reported and proxy-reported data, communityand hospital-based studies and between children with and without symptoms of fecal incontinence.
Results: A total of 19/2658 studies were included, providing HRQoL data of 1943 children. Overall
quality of evidence was considered to be poor in 9/19 studies (47%). Most children were recruited from
hospital-based samples (n=15, 79%) and 4 studies (21%) included children from community-based
samples. Out of the 19 studies, 12 studies reported sufficient data to be included in the meta-analysis.
All 12 studies used the Pediatric Quality of Life Inventory (PedsQL) instrument. HRQoL scores of
children with functional constipation were found to be impaired compared to healthy reference
samples. No significant difference was found between self-reported (child) and proxy-reported
(parental) total HRQoL scores (69.8 vs. 70.6, p=0.206). However, parents reported emotional and
physical HRQoL of their child to be significantly lower as compared to their children (61.8 vs. 67.6, p<
0.000 and 70.9 vs. 75.9, p< 0.000 respectively). Hospital-based studies reported lower HRQoL scores
as compared to community-based studies (71.9 vs. 76.2, p=0.004). Two studies reported on HRQoL
scores of children with and without fecal incontinence, but no significant difference was found (78.3 vs.
79.4, p=0.408).
Conclusions: HRQoL in children with functional constipation is compromised and needs to be
addressed in clinical practice. Future research should incorporate HRQoL as an important outcome to
evaluate treatment success.
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Objectives and Study: An association between functional constipation (FC) and child abuse has
been described. However, data in pediatric patients are limited and the diagnosis of child abuse
remains challenging. Our objective was to determine the prevalence of child abuse and neglect (CAN)
in children with FC as compared to their healthy peers.
Methods: A case-control study was carried out in children aged 3-10 years old, including children with
FC according to the Rome III criteria recruited at a single center (cases) and healthy children without
gastrointestinal complaints recruited at schools (controls). Parents of children were questioned about
their child's history of CAN and asked to fill out the Child Sexual Behavior Inventory (CSBI). Children
were interviewed using the Sexual Knowledge Picture Instrument (SKPI) and the Life Events Checklist
(LEC). Children with FC underwent a physical examination. A suspicion of CAN was determined
according either a positive history of child abuse, a positive CSBI-Total scale, a positive SKPI and/or a
positive report on the LEC questionnaire. Children with a suspicion of CAN were referred to a
specialized therapist for further diagnostics.
Results: An interim analysis was performed including 224 children with FC and 128 controls. Both
groups were age and gender comparable (50% females, median age 6 years (NS)). Significantly more
parents of children in the control group had a high level of education as compared to parents of
children with FC (80.0% vs. 51.4% of mothers and 76.0% vs. 48.6% of fathers, both p=0.000).
No significant differences in the prevalence of a suspicion of sexual abuse, physical abuse and
neglect were found between children with FC and healthy controls separately (Table 1). However,
significantly more children in the control group had a suspicion of CAN (either sexual abuse, physical
abuse or neglect) as compared to the children with FC (32.0% vs. 22.3%, p=0.045). In 22/50 (44.0%)
children with FC, the physician described (behavioral or physical) abnormalities suspect of CAN during
physical examination.
Combining both groups, 91/352 (25.9%) children had a suspicion of CAN, of which 50/352 (14.2%)
children had a suspicion of sexual abuse, 31/352 (8.8%) children a suspicion of physical abuse and
27/352 (7.7%) a suspicion of neglect. Children who had a suspicion of CAN more often had a parent
with a positive history of abuse (20.5% vs. 10.0% of mothers, p =0.011 and 11.1% vs. 5.5% of fathers,
p =0.048 in children with CAN and children without suspicion of CAN respectively). Results of the
specialized therapist have yet to be analyzed.
Conclusions: Our preliminary results show no differences in the prevalence of sexual abuse, physical
abuse and neglect between children with FC as compared to healthy controls. However, the
prevalence of CAN in children with FC was higher in comparison with the available literature of CAN in
the normative population. Physicians should therefore be alert of signs of CAN in the management of
children with FC.
Type of CAN
Children with FC (n=224) Controls (n=128)
p-value
Total CAN

50 (22.3%)

41 (32.0%)

0.045*

Sexual abuse

27 (12.1%)

23 (18.0%)

0.126

Physical abuse

16 (7.1%)

15 (11.7%)

0.145

Neglect

17 (7.6%)

10 (7.8%)

0.940

[Prevalence of suspicion of CAN between cases and controls]
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Objectives and Study: To investigate the effects of proton pump inhibitor therapy (PPI) on small
bowel bacterial overgrowth (SBBO) development in children and adolescents as assessed by clinical
manifestations and fecal calprotectin (FC) level.
Methods: Forty two subjects who present bowel symptoms and treated with and without PPI for at
least 1 month were enrolled in this prospective study. Thirty subjects were being treated with PPI for at
least 1 month (PPI group), whereas 12 subjects were treated without PPI (non-PPI group). The
subjects in the PPI group were treated with lansoprazole or esomeprazole for 4 or 8 weeks. All the
study subjects collected stool samples for FC evaluation at baseline and after treatment. We
compared the clinical data and FC levels between the PPI and the non-PPI group.
Results: Clinical symptoms such as abdominal pain, nausea, abnormal stool, and tenderness were
not statistically different between the PPI and the non-PPI groups. Laboratory findings including Creactive protein, white blood cell, and absolute neutrophil count were not statistically different between
before and after PPI treatment (P = 1.000, 1.000 & 0.387, respectively). There was no difference in
fecal calprotectin levels between the two groups before and after PPI treatment (P = 0.631, and P =
0.449). After treatment with PPI, FC increased 4.9 (-135.7 ~ 340.3) mg / kg in the PPI group and 8.2 (219.8 ~ 186.9) mg / kg in the non-PPI group compared with before treatment (P = 0.815). After the PPI
treatment, the number of patients with fecal increase was not significantly different (17 (56.7%) vs 9
(75.0%), P = 0.316,) The number of patients with fecal calprotectin increased by more than 50 mg / kg
was not significantly different between the two groups (9.0% (30.0%) and 1 (8.3%)) (P = 0.233).The
duration and types of PPI did not affect the changes of FC levels (P = 0.407 & P = 0.666).
Conclusions: No clinical inflammation and clinical symptom aggravations suggesting SBBO occur in
patients with PPI treatment. These results suggest that the PPI treatment did not increase the risk to
SBBO.
Funding Source: This study was supported by a 2015 research grant from the Korean Pediatric
Society (Seokcheon Research Award).
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Objectives and Study: Infant colic (IC) is common in infancy with a prevalence of 17-25%. Despite its
large impact on parents, IC is viewed as a benign, self-limiting disorder. To date, it is unknown if IC is
associated with problems later in childhood, since longitudinal data are lacking. The aim of this study
was to investigate the prevalence of functional gastrointestinal disorders and behavioral problems in
adolescents with a history of infant colic.
Methods: A 15-to-17 year observational follow-up study is being conducted in 376 former excessively
crying infants, as defined by the Wessel criteria, who participated in an RCT between February 2001March 2003 at the age of 0-3 months. Between August-October 2018, the first half of the participating
adolescents were assessed for FGIDs using self-report and parental report of the online Dutch version
of the Questionnaire on Pediatric Gastrointestinal Symptoms-Rome IV (QPGS-RIV). Behavior was
assessed with parental report of the Child Behavior Checklist (CBCL). Inclusion of adolescents is still
ongoing. Preliminary analysis included descriptive statistics of the prevalence rates of FGIDs.
Clinically relevant behavioral problems are presented as proportion of participants with scores in the
borderline or clinical range (T-score ≥ 60 on broadband scales, T-score ≥ 65 on syndrome scales) and
were compared to Dutch norm data. The association between having an FGID and a score in the
clinical range of a CBCL scale was analyzed using Fisher's exact test.
Results: Of the 169 contacted families, 102 agreed to participate (response rate 60%). No differences
were found between the group of responders versus non-responders. Median age of the responders
was 17 years (IQR 17-17), 56% females. Twenty-seven (27%, 95% CI: 18-35%) of the participants
were diagnosed with at least one FGID according to the Rome IV criteria. The most common FGID
was functional dyspepsia (22%; 95% CI 14-30%). Females were more at risk to develop an FGID than
males (41% vs 7%, p< 0.001). Proportions of participating children scoring in the borderline or clinical
range of the CBCL scales were not significantly different compared to the norm group. Presence of an
FGID was significantly associated with a behavior problem on the Somatic Complaints scale (p<
0.001).
Conclusion: Infant colic might be a precursor for developing functional dyspepsia in adolescence.
However, firm conclusions cannot be drawn at this stage due to potential selection bias and the
current lack of a control group.
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Objectives and Study: To report the finding of transmural rectal involvement, in four children with
lesions which seemed to be neoplastic in appearance and progression.
Methods: The case records of four children presenting with rectal involvement by the fungus
Basidiobolus ranarum, were retrospectively analyzed for clinical presentation, hematological and
radiological investigations, the procurement of histopath- ological material for diagnosis and the
findings thereof, the treatment of these patients and the follow-up.
Results: The four children presented with non-specific symptoms of fever, loss of weight and appetite,
constipation and bleeding per rectum. One presented with excoriation and ulceration of the perineum
and perianal skin. Examination generally unremark- able, however, showed the rectum extensively
involved by a lesion which narrowed the lumen. Hematological investigations showed leukocytosis
with eosinophilia and raised levels of acute phase reactants like ESR, platelets, and C-reactive
proteins. Ultrasonogram (USG) and CT scan confirmed the lesion to be involving all layers of the
rectum and compromising the rectal lumen. The right colon was also involved in one patient. One
underwent a colonoscopy and biopsy which proved inconclusive. All four underwent a Tru-cut biopsy
which was diagnostic. Histopathologically the disease was based in Basidiobolus ranarum, a fungus
which is emerging as a cause of visceral abdominal involvement
Conclusions: Lesions involving the rectum, and appearing to be neoplastic may be caused by the
fungus Basidiobolus ranarum. The symptomatology and presentation may be non-specific. High levels
of eosinophils in the blood, a raised ESR, and C-reactive protein may be useful pointers to the
diagnosis. USG and CT scans localize the lesions and also provide a guide for biopsies. The
characteristic histopathological findings are diagnostic and based on these, treatment with
Itroconazole / Voriconazole is beneficial.

Disclosure of Interest: Abdullah S. Al-Helal & Nishith Kumar Jetley & Mohammed Ahmed Al Gathradi
are the co-authors
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Objectives and Study: Current therapies for the treatment of acute diarrhea in children focus
primarily on oral rehydration therapy. However, this does not shorten the duration of diarrheal
episodes, nor fasten healing of inflamed intestinal mucosa. Nutritional-based interventions offer a
novel therapeutic alternative for acute diarrhea. Breast milk contains both pathogen-specific antibodies
and numerous compounds that help intestinal healing, that's why breastfeeding during diarrheal illness
is strongly encouraged by the WHO. One strategy to mimic its beneficial role is the use of bovine
colostrum (BC).Bovine colostrum is rich in immunoglobulins, lactoferrin, growth, and antimicrobial
factors, all of which stimulate digestive tract and immune function growth and maturation which are
useful for the recovery of diarrhea.
The aim of the present study was to evaluate the therapeutic efficacy of BC in acute diarrhea in
children.
Methods: This prospective interventional randomized clinical trial (RCT) was conducted on 160
children, aged 6 months to two years, with acute diarrhea for less than 48 hours, 80 cases were
randomly treated with standard therapy of acute diarrhea plus BC 1 sachet/ day (3g) for 1 week
(ImmuGuard®) (BC group) and 80 cases randomly received standard therapy of acute diarrhea plus
placebo (placebo group). Children with diarrhea more than 48 hours, dysentery, malnutrition or who
received prior antibiotic or antidiarrheal treatment were excluded from the study. The two groups were
comparable at entery regarding the frequency and duration of diarrhea and vomiting, , fever , the
degree of dehydration and initial Vesikari scoring. All cases were investigated for bacterial causes of
diarrhea (Salmonella spp, Shigella spp, diarrheagenic E. coli (DEC), Campylobacter spp., and Vibrio
cholerae) as well as for Rotavirus antigen in stool.
Results: A causative organism was identified in 88 cases;55 cases were positive for rotavirus, 31
were positive for DEC , while only two cases were positive for Campylobacter spp.
After 48 hours of treatment, the median stool frequency decreased from 7 stools per day to 2.5 in BC
group and to 3 in placebo group (p< 0.001 ) and Vesikari scoring was significantly lower in the BC
group when compared with the placebo group ( median 3 vs 6 p< 0.001).. By 72 hs diarrhea stoped in
65% of BC group,, wherea nearly 94% of placebo group were still suffering of diarrhea(p< 0.001). The
median time of disappearance of diarrhea was significantly earlier in the BC group compared with the
placebo group whether it was due to Rotavirus [3 (3-3) days vs 6 (5-7) days (p =0.000)] or E. coli
infection [3 (3-4) days vs 6 (5-7) days (p =0.000)].
Conclusions: BC is effective in the treatment of acute diarrhea whatever it was due to rota virus or
bacteria and could be used as adjuvant therapy as it reduces both the frequency and the duration of
diarrhea. These findings warrant extension of this treatment methods to larger population after
multicentre controlled studies.
(This study has been registered at Pan African Clinical Trials Registry ,Cochrane South Africa,under
identifier PACTR201708002507912)
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Objectives and Study: Dientamoeba (D.) fragilis is a common intestinal protozoan of unresolved
clinical significance. The association between D. fragilis and the aetiology of gastrointestinal
symptoms in children is unclear. Metronidazole is often used for treatment. The aims of this study are
to clarify the clinical relevance of D. fragilis in children with gastrointestinal symptoms and to determine
the clinical and microbiological efficacy of metronidazole in D. fragilis-infected children with
gastrointestinal complaints.
Methods: Prospective, case-control study, from October 2017 until October 2018 (pending to extend
the sample until nowadays at the time of submission of the abstract), patients aged 1 - 17 years. A
total of 53 patients with gastrointestinal symptoms (other aetiologies have been excluded) referred to a
hospital, and 44 control patients, without gastrointestinal symptoms, from primary health care, were
included in the study. D. fragilis was diagnosed by real-time PCR in faecal samples. A 10-day course
of oral metronidazole in D. fragilis-infected children with GI symptoms was realized. Clinical data
before and after treatment, and peripheral eosinophilia in previous blood samples, were analysed.
Results: Of 97 participants, D. fragilis was detected in 15 patients with gastrointestinal symptoms
(28%) and in 9 controls (21%). The odds ratio was 1.54 [0.59-3.95] (p< 0.37). Parasitological
eradication was achieved in 67% (6/9) of patients after treatment with metronidazole, while clinical
improvement occurred in all the patients with diarrhea and bloating, persisting in 50% (3/6) of patients
mild abdominal pain. No spontaneous clearance of D. fragilis was observed. Eosinophilia was noted
among 13% of D. fragilis-infected children.
Conclusions: There were no differences in D. fragilis infection in children with and without
gastrointestinal symptoms. No relation was found between clinical and microbiological response after
treatment for D. fragilis. This prospective study is still recruiting patients.
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Objectives and Study: Malaria accounts for hundred thousand deaths in children ≤5 years worldwide.
The presence of gut barrier damage in children with Plasmodium infection has been postulated and
supported by evidence in in-vitro and in-vivo models. However, the incidence of gastrointestinal (GI)
symptoms is highly variable in previous reports and the role of Plasmodium in the etiology of acute
diarrhea in developing countries remains controversial. We aimed to investigate the prevalence and
risk factors for GI symptoms in malarial children in endemic area.
Methods: A retrospective case-control study was conducted in children aged 1 month to 5 years
admitted to the largest pediatric medical institution in Northern Uganda. Children receiving a final
diagnosis of P. falciparum malaria were enrolled as cases, and feverish children in which malaria was
excluded, were enrolled as controls. In order to minimize confounding factors, a propensity score was
estimated using a logistic regression model. The prevalence of GI symptoms was considered as
primary outcome and their characteristics and course after antimalarial treatment were recorded.
Results: Among the 451 children with malaria (209/46.3% females, median age 30 months, IQR 1747), 208 (46.1%) had GI symptoms at admission: 112 (24.8%) had diarrhea, 160 (35.5%) had vomiting
and 64 (14.2%) presented both symptoms. In the propensity-matched population, the frequency of
diarrhea (29.0% vs 11.5%, p< 0.001) and vomiting (38.2% vs 15%, p< 0.001) were significantly higher
than that reported in controls and were independent from the level of parasitemia. The presence of
diarrhea at admission was significantly associated with a significantly higher risk of malaria (OR 3.14,
95%CI 1.99 - 5.07), with an age-related distribution being diarrhea more frequently reported in young
children. The resolution of diarrhea occurred within the first 12 hours after artesunate in 43.4%
patients, within the first 24 hours in 78.8% of cases. Similarly, children presenting emesis had a
significantly higher risk of malaria (OR 3.22, 95%CI 2.14 - 4.91).
Conclusion: This study shows a 3-fold increased probability of having P. falciparum malaria in
children ≤5 years living in an endemic area, who present with fever and GI symptoms. Those
symptoms rapidly resolve upon intravenous antimalarial treatment with artesunate.
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Objectives and Study: To assess the diagnostic accuracy of laboratory parameters in identifying
dehydration in children with AGE (acute gastroenteritis). A systematic review.
Methods: Three electronic databases (Medline [through PubMed], EMBASE, the Cochrane Library),
two registers of clinical trials, and the reference lists from identified articles were screened with no
language restrictions for diagnostic accuracy studies in children with AGE. The index tests were
laboratory parameters. The reference standard was percentage loss of body weight. The main
outcomes were sensitivity, specificity, positive likelihood ratio (LR), and negative LR.
Results: Eight studies involving 870 patients assessing eight laboratory parameters (BUN [blood urea
nitrogen]/urea, bicarbonate, pH, base deficit, serum uric acid, creatinine, end-tidal carbon dioxide, and
urine specific gravity) were included. Only four laboratory parameters (BUN/urea, bicarbonate, pH,
base deficit) were assessed in more than one study. Diagnostic accuracy of different tests was mostly
of no value in assessing the degree of the dehydration. In one study with a very small sample size
(n=11), BUN > 66 mg/dl was highly specific (specificity 99%) for predicting dehydration > 10%.
Another study found that BUN < 19 mg/dl was highly specific for predicting dehydration < 5%
(specificity 90%, 95% CI 84 to 95%) and was almost 6 times more likely to occur in children with < 5%
dehydration compared with children ≥ 5% dehydration (positive LR 5.92, 95% CI 3.27 to 10.87). One
study reported, that bicarbonate ≥ 15 mmol/l was almost 6 times more likely to occur in children with <
5% dehydration compared with children ≥ 5% dehydration (positive LR 5.70 , 95% CI 2.76 to 11.88),
and bicarbonate < 18 mmol/L was almost 12 times more likely to occur in children with ≥ 6%
dehydration compared with children with < 6% dehydration (positive LR 11.6, 95% CI 3.5 to 38). For
pH, based on the findings also from one study, pH < 7.32 was 7 times more likely in children with ≥ 6%
dehydration compared with children with < 6% dehydration (positive LR 7.2 95% CI 2.4 to 21.9). One
study found that base deficit ≤ -10 mmol/l was a highly sensitive (sensitivity 100%) in diagnosing
dehydration > 10%. These positive findings were not confirmed by other studies.
Conclusions: Limited evidence does not support the use of laboratory parameters, either as a single
test or a combination of tests, as the only tool to assess the degree of dehydration in children with
AGE.
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Intestinal Spirochaetosis: an infectious colitis with normal calprotectin
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Objectives and Study: Spirochaetes is a phylum of chemoheterotrophic, double membraned,
flagellated bacteria comprising of 14 generas, the most notable being Leptospira, Borrelia, Treponema
and Brachyspira. Brachyspira aalborgi and Brachyspira pilosicoli (both Gram negative anaerobes) are
known to cause Human Intestinal Spirochaetosis (HIS). It is considered to be associated with poor
socio-economic status and immunocompromised states. The paediatric prevalence is not well
understood however it is known to be prevalent in 32.6% of aboriginal Australian children. 1
We describe here a case series of 9 paediatric patients presenting to a Children's Hospital and were
later diagnosed as HIS amenable to antibiotic treatment.
Methods: The data bases of the histopathology and gastroenterology departments were searched for
cases of HIS presenting in the last 10 years.
Results: A total of 9 cases were found, one of which presented as acute abdomen needing
laparotomy and appendectomy. No records could be extracted for one female patient except for the
histopathology report. The mean age at presentation was 10.8 years with male to female ratio of 4:5.
(See Table 1)
Discussion: HIS could be an incidental finding or can present with diarrhoea, failure to thrive and
weight loss.2 By and large these children look well. Notably, this is an infectious colitis, but the faecal
calprotectin is often normal or variable between mildly abnormal or normal. Colonoscopic appearance
was mostly normal in this cases series but one case in the published literature had erythematous or
polypoid appearance3 from anywhere between appendix and rectum. Histologically HIS gives 'false
brush border' appearance of blue fringe along the intercryptal epithelium when stained by
haematoxylin-eosin. Warthin-Starry or Dieterle silver impregnation stains can be used to further
identify the bacteria. More recently polymerase chain reaction (PCR) has been used to confirm the
diagnosis with far greater sensitivity and specificity.
Conclusions: This is the largest known series of paediatric HIS. HIS should be born in mind when
investigating children with chronic diarrhoea and a normal faecal calprotectin.

Age in
years

12

7

Sex

Presenting
Endoscopy
Investigations Calprotectin
features
findings

Histopathology Outcome

M

RAP with
recent
onset
diarrhoea

Normal
inflammatory
markers,
coeliac
8
screen, stool
infection
screen

Normal OGD
and IC

Spirochaetes
throughout
colon.

Treated with
Metronidazole

F

RAP with
weight loss.
Strong
Family H/O
Crohn's
disease

Normal
inflammatory
markers,
coeliac
191
screen, stool
infection
screen

Normal OGD
and IC

Spirochaetes
throughout
colon. Mild
oesophagitis.

Lost to follow
up
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Inflamed
ascending
Normal blood
colon, inflamed
86. Repeat
indices. Low
TI, aphthous
56
lactase
ulcer in hepatic
flexure &
sigmoid colon

M

RAP,
Chronic
diarrhoea
with
urgency

M

RAP,
Chronic
diarrhoea
with
urgency
and blood
in stools.
History of
travel to
Pakistan.

M

RAP with
blood and
mucus in
Normal blood
stools.
indices. Stool 84
Family H/O
screen
coeliac
disease
and UC.

12

14

15

13

4

10

Normal blood
142.
indices and
Repeat 11
stool screen

Spirochaetes
throughout
colon. Mild
oesophagitis.

Required 14
days of
Metronidazole
and lactose
free diet

Spirochaetes
in Sigmoid and
rectum.
Patchy gastric
Treated with
Eosinophilia in
erythema
Metronidazole
caecum and
transverse
colon.

Normal OGD
and IC

Spirochaetes
in transverse
and sigmoid
colon.

Treated with
metronidazole.

F

RAP with
nausea,
chronic
diarrhoea
Normal blood
and
and stool
12
urgency.
indices
Background
H/o Russel
Silver
syndrome

Gastric antral
erythema

Spirochaetes
in ascending,
transverse and
descending
colon.

Treated with
metronidazole.
Continues to
have anxiety
and IBS like
symptoms.

F

RAP with
Normal blood
bleeding
Not done
indices
per rectum

Left sided
colitis

Spirochaetes
throughout
colon

Treated with
metronidazole

Presented
as acute
abdomen

Severe acutely
inflamed,
Had
perforated
Did not
appendectomy.
appendix with receive
Endoscopy
the mucosa
antibiotics
was not done
lined by
Spirochetes

F

Raised white
cell count
Not done
and CRP

[Table 1. RAP - Recurrent abdominal pain. OGD - Oesophagogastroduodenoscopy. ICIleocolonoscopy. UC - Ulcerative colitis.]
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Gut barrier function is improved in infants colonized by Bifidobacterium longum subsp.
infantis EVC001
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Objectives and Study: The gut epithelium is single-celled barrier that employs many different
mechanisms that together provide the first line of defense to physically separate the gut epithelium
from our internal microbial milieu. Notably, the epithelial barrier is protected by a mucin layer providing
a physical barrier limiting pathogen access to the epithelial monolayer. We sought to assess how
changes in the gut microbiome resulting from colonization by a single strain of Bifidobacterium longum
subsp. infantis EVC001 could alter gut barrier function.
Methods: Fecal samples were assessed for (1) endotoxin (lipopolysaccharide) concentration; (2)
shotgun metagenome sequencing to identify functional contributions to the gut microbiome; and (3)
mass spectrometry to compare fecal glycan profiles in order to assess gut epithelial barrier integrity via
breakdown of colonic mucin glycoproteins.
Results: Colonization with Bifidobacterium, including B. infantis EVC001, showed a significant fourfold reduction in fecal endoxtoxin levels and reductions in fecal inflammatory markers (P < 0.05).
Shotgun metagenomics identified LPS-producing Enterobacteriaceae as the source of most virulence
factors in the infant gut metagenome. These bacteria (primarily E. coli and Klebsiella spp.) were also
significantly correlated with both mucolytic bacteria (e.g. Bacteroides) and the signatures of mucin
breakdown, as assessed by mass spectrometry quantification of colonic mucin-derived glycans.
Conclusions: Complex interactions mediate the degradation of the gut barrier (e.g. mucin), and lead
to increased pro-inflammatory endotoxins associated with increased infection risk by Gram negative
bacteria. Together, these results suggest that B. infantis EVC001 can play a role in protecting gut
barrier integrity by limiting the growth of mucolytic taxa and the Gram negative Enterobacteriaceae
that are associated with increased infection risk in neonates.

Disclosure of Interest: Claire Shaw, Giorgio Casaburi, Rebbeca Duar, Steven Frese, and Bethany
Henrick are employees of Evolve Biosystems, Inc.
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Toxin producing Klebsiella oxytoca in infants: commensal or pathobiont?
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1Medical

University Graz, Division of General Pediatrics, Department of Pediatrics and Adolescent
Medicine, Graz, Austria
2Medical University Graz, Institute of Hygiene, Microbiology and Environmental Medicine, Graz,
Austria
3Karl-Franzens University Graz, Institute of Molecular Biosciences, Graz, Austria
4Medical University Graz, Institute of Pathology, Graz, Austria
5Medical University Graz, Section of Infectious Diseases and Tropical Medicine, Department of
Internal Medicine, Graz, Austria
6Medical University Graz, Division of Gastroenterology and Hepatology, Department of Internal
Medicine, Graz, Austria
7Kinderärzte Zentrum Graz-Raaba, General Pediatrics, Graz, Austria
Objectives and Study: Klebsiella oxytoca is a gastrointestinal pathobiont that has the potential to
produce the cytotoxin tilivalline, which causes antibiotic-associated haemorrhagic colitis. K. oxytoca
colonises healthy adults in up to 9%, however, there is no data on the natural occurrence of K.
oxytoca and its potential to produce tilivalline in healthy children. We investigated K. oxytoca
colonisation and its ability for toxin production in healthy infants.
Methods: We collected stool samples of healthy infants at 3 different time points (week 0, 4 and 8). K.
oxytoca colonisation was determined using conventional stool culture and PCR analysis. Toxicity of
isolated K. oxytoca strains was analysed by cell culture MTT toxin assay and K. oxytoca toxin PCR.
Results: Of 61 infants (25 male, 36 female, age 1 - 28 weeks) 30 (49%) tested positive for K. oxytoca
in conventional stool culture and 44 (72%) tested positive in K. oxytoca PCR. Colonisation increased
with time: 21% / 62% (culture / PCR) at week 0, 26% / 67% at week 4, 31% / 69% at week 8. One
patient tested negative for PCR but positive for conventional stool culture. 48% of K. oxytoca positive
infants were exclusively breastfed at the time of study inclusion, compared to 82% of K. oxytoca
negative patients (p=0.02, Fisher's exact). There were no statistical differences between positive and
negative infants in regard to age, weight or sex, C-section, use of probiotics, previous antibiotic
therapy or previous diseases. The cell culture MTT toxin assay confirmed toxicity of culture positive K.
oxytoca isolates in 49%. K. oxytoca toxin PCR was positive in 75% of PCR isolates. Conformity of cell
culture toxin assay and toxin PCR was noted in only 71% of the analyses, whereas the negative
predictive value of the toxin PCR was 100%.
Conclusions: In contrast to adults, more than 70% of healthy infants were colonised with K. oxytoca,
the majority of which possessed the ability to produce the cytotoxin tilivalline. Exclusive breastfeeding
might decrease the probability of K. oxytoca colonisation. PCR shows a higher detection rate of K.
oxytoca compared to conventional stool culture but lacks information about the clinical significance
(e.g. relative abundance) of K. oxytoca colonisation. K. oxytoca toxin PCR alone can not be used to
confirm actual toxin production, but with a negative predictive value of 100% can be used to rule out
the potential of toxin production of the isolated strain. Paediatricians have to be aware of the high
prevalence of toxin producing K. oxytoca in infants, especially when confronted with haemorrhagic
colitis during antibiotic therapy in this age group.
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Objectives and Study: Guidelines for Asian-Pacific children recommend the use of specific probiotic
strains to reduce the risk of antibiotic-associated diarrhea (AAD) and Clostridium difficile-diarrhea,
similar to ESPGHAN guidelines. This study investigates the attitudes of physicians toward prescription
of probiotics in children receiving antibiotics.
Methods: The Asian Pacific Advisory Committee conducted a survey among general practitioners
(GPs) and pediatricians (Peds) working in Australia, Japan, Indonesia, India, China, Singapore and
South Korea during the second semester of 2018.
Results: Among the 731 physicians that completed the survey (390 Peds and 341 GPs) in seven
countries, 33% (range 13-60) of physicians co-prescribe probiotics and antibiotics with no difference
between GPs and Peds, but significant difference among countries (p< 0.05). A high rate of probiotic
co-prescription was reported in Korea (60%) where some probiotics are reimbursed for free in young
children, compared to India (26%) and Australia (13%). Sixty-eight percent of responders (range 6194) considered probiotics as an effective intervention to prevent AAD, although this indication
significantly varies among countries (p< 0.05) (Table). Most physicians (61%, range 51-83) prescribe
probiotics in children with previous AAD, in prolonged antibiotic treatment (54%, 28-96), in amoxiclavulanate or broad-spectrum antibiotics prescription (54%, 29-82). Few physicians prescribe
probiotics in case of intravenous antibiotics (18%, 4-38). The strains prescribed significantly varied
among countries with mix of Lactobacilli, Saccharomyces boulardii, Bacilli and Bifidobacteria being the
most common.
Conclusions: Although current guidelines recommend the use of selected probiotics in children
receiving antibiotics in Asian-Pacific area, the attitudes toward probiotics prescription in those patients
significantly varies among countries and is affected by cultural and organizational issues.
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*
Significantly
higher than
total
(p<0.05) δ AUS
Significantly
lower than
total
(p<0.05)

JPN

IDN

IND

CHN

SGP

KOR

TOT

AAD

71

19δ

72

38

90*

63

94*

68

CD colitis

39

18δ

34

36

53*

67*

41

41

Lack of
treatment
adherence

11 δ

34

19 δ

66*

24

47*

21 δ

32

Antibiotic
resistance

10 δ

61*

40

58*

23 δ

39

15δ

35

Loss of
antibiotic
efficacy

7δ

55*

22δ

68*

23δ

44*

14δ

33

Other

6*

0

3

0

1

0

1

2

None
15*
6
1
0
1
0
1
[Conditions perceived to be prevented or helped by probiotics (% of respondents) ]
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The role of TLR4 rs4986790 gene polymorphism in determining Helicobacter pylori gastritis in
children
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Objectives and Study: Toll-like receptors are mediators of innate immunity that are very important for
the recognition of microbial antigens. Different gene polymorphisms in TLR4 were associated with
both Helicobacter pylori (H pylori) gastritis and gastric cancer.
The aim of this study was to investigate the role of the TLR4 rs4986790 gene polymorphism in H pylori
infection by testing its associations with histopathological exam. The secondary objective of the
present study was to investigate the relationship between hematological laboratory parameters and
the presence of gastritis with Hpylori infection.
Methods: We performed a prospective study on 157 patients admitted in a pediatric tertiary hospital,
divided into 2 groups according to the histopathological result: study group - 50 cases with H pylori
gastritis and control group - 107 cases without any histopathological changes. The statistical analysis
was performed using Fisher's Exact test or Student-t test for independent samples.
Results: The age of the patients included in the 2 groups was similar, 12.8±3.76 years in patients with
H pylori gastritis versus 12.1±3.76 years in control group (p=0.252). The gender ratio (M/F) was 19/31
for the study group and 45/62 for control group. The absolute and relative frequencies for variant
genotype of TLR4 rs4986790 gene polymorphism were 2 (4.0%) for patients with H pylori gastritis and
10 (9.3%) for control group. Even though, we noticed a lower frequency of the variant genotype in
children with H pylori gastritis, we did not find a significant association between TLR4 rs4986790 gene
polymorphism and H pylori gastritis (p=0.341, OR=0.40, 95 % CI: 0.09-1.92).
Regarding the laboratory parameters, we encountered a significant difference in leucocytes (p=0.017)
and neutrophils count (p=0.041). Thus, children with H pylori gastritis presented significantly increased
values of leukocytes [median (Q1-Q3): 7.7 (6.3-9.3) 103/µL for H pylori gastritis versus 6.7 (5.6-8.2)
103/µL for controls], and neutrophils [median (Q1-Q3): 3.9 (3.0-5.6) 103/µL for H pylori gastritis versus
3.3 (2.3-4.7) 103/µL) for controls].
Conclusions: Even though multiple studies performed on adults sustain the role of TLR4 rs4986790
gene polymorphism in the determinism of H pylori gastritis and gastric cancer, we did not find any
associations with children's H pylori gastritis. Nevertheless, children with H pylori gastritis expressed
significantly higher counts of leukocytes and neutrophils suggesting an acute inflammatory process.
Further studies on bigger samples would be useful in order to establish the precise role of this gene
polymorphism in children's H pylori gastritis.
References:
1. M. F. Smith Jr., A. Mitchell, G. Li et al., “Toll-like receptor (TLR) 2 and TLR5, but not TLR4, are
required for Helicobacter pylori-induced NF-κB activation and chemokine expression by epithelial
cells,”The Journal of Biological Chemistry, vol. 278, nr. 35, pg: 32552-32560, 2003
2. Schmausser B1, Andrulis M, Endrich S et al. Toll-like receptors TLR4, TLR5 and TLR9 on gastric
carcinoma cells: an implication for interaction with Helicobacter pylori. Int Med J Microbiol, vol. 295, nr.
3, pg: 179-185, 2005
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Objectives and Study: Faecal calprotectin (FC), faecal lactoferrin (FL) and faecal S100A12 are stool
markers indicative of intestinal inflammation. Although faecal markers can distinguish children with
inflammatory bowel disease (IBD) from healthy controls, they are not specific for IBD; elevated levels
have been associated with other diseases, including the infectious gastroenteritis (IG). The aim of the
study was to explore the use of faecal biomarkers and to compare mean levels among children with
IBD compared to those with IG.
Methods: Data was prospectively collected among patients (0-18 years) diagnosed with IBD and IG
during the period 2017-2018. Faecal biomarkers were measured using the enzyme-linked
immunosorbent assay (ELISA).

Results: A total of 22 patients with IBD and 36 patients with IG were included in the study. All patients
had elevated (above “normal”) levels of FC (50µg/g), FL (7.25µg/g) and S100A12 (10µg/g). The mean
levels of both FC and S100A12 were significantly higher among children with IBD compared to those
with IG (p=0.02 and p=0.008, respectively). Interestingly, the mean values of FL and C-reactive protein
(CRP) were not significantly different between the two groups (p=0.26, and p=0.61, respectively).

Biomarker

IBD (n=22)

Infectious gastroenteritis
(n=36)

Significance test

Mean (±SD)

Mean (±SD)

(T-test)

Calprotectin

3087 (2660)

1481 (1890)

0.02

Lactoferrin

104 (100)

76 (73)

0.26

S10012

52 (19)

28 (25)

0.008

CRP
30 (36)
[Biomarkers values in IG vs IBD]

36 (47)

0.61

Conclusion: Faecal biomarkers were sensitive in detecting intestinal inflammation in both IBD and IG
groups. Among these biomarkers, both faecal S100A12 and FC levels were found higher in the IBD
compared to the IG group; however, faecal S100A12 was found even more specific in distinguishing
children with IBD from those with IG. Faecal S100A12 has shown high sensitivity and improved
specificity in the detection of gut inflammation in children compared to FC. Current data suggest that
S100A12 may be a more accurate marker of intestinal inflammation than FC.
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Lactose restriction and dietary modification for the management of acute diarrhea, a singleblinded study
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Objectives and Study: Acute diarrhea remains a frequent cause of morbidity in Mexico. According to
2014 guidelines, lactose restriction is recommended to reduce diarrhea duration; however, there is not
enough evidence to support this statement. Aims of this study is to determine diarrhea duration among
children fed with BRAT diet and lactose restriction, compared to normal feeding.
Methods: The single-blinded study included 95 children aged 2-6 (mean 3.5±1.4), 46 (48.5%) male
and 49 (51.5%) female, attending to a children's hospital in northeastern Mexico. Subjects were
randomly categorized into four groups according to dietary management: normal diet/whole milk,
normal diet/lactose-free milk, BRAT diet/whole milk and BRAT diet/lactose-free milk. During the third
and fifth day of disease, caregivers were surveyed about the number of depositions per day, stool
consistency (Bristol chart) and complications. Linear regression was used to examine the variables
through multivariate analysis of variance and post hoc followup tests.
Results: Mean diarrhea duration was 4.5±1.1 days. Stool consistency was predominantly Bristol 7 on
the first day, 5 on the third and 4 on the fifth. Complications emerged in 2(0.02%) subjects on the fifth
day. BRAT diet/lactose-free milk group had a higher number of depositions per day on day 1 (p0.025).
Normal diet/Lactose-free milk group reported more liquid feces (p0.001). There was no difference in
total diarrhea duration (p0.766), nor complications by day 5 (p0.642).
Conclusion: Dietary changes do not reduce diarrhea duration or complications, in context of acute
diarrhea. BRAT diet plus lactose restriction increase number of depositions per day on the first day of
illness and stool consistency is diminished with lactose restriction. Further research or double-blinded
studies are needed.
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Objectives and Study: To evaluate LFPS effectiveness in children 1-3 years of age with not
complicated acute gastroenteritis.
Methods: All patients at admission underwent a complete medical history and examination, stool test
and Rotatest. Patients were randomized into two groups: The first group (control) received an antidiarrhea diet and 45 mEq/Lt rehydration solution (RS) and the milk formula previously used. Group 2
received the same treatment plus LFPS (S. boulardii 51.5 mg/100 ml). Evaluations at start, third and
fifth day were performed. Body weight, number of bowel movements, duration of diarrheic symptoms,
duration of oral rehydration therapy, and anti-diarrhea diet were assessed at beginning and end of the
study. SPSS Statistics (v 17.0) was used for statistical analysis. X 2 or Fisher´s exact test and
Student´s test were used. Significance value was 0.05.
Results: 40 patients without dehydration were included, with a mean age of 18.74 months, there were
no differences in demographic characteristics. The duration of diarrheic symptoms was 43.1 hours in
group 1, and 31.00 in group 2 (p =0.0001, CI 7.788-16.402). Bowel movements on third day in group 1
were 2.71, and 1.89 in group 2 (p =0.0.009, CI 2-2.65), on fifth day in group 1 were 0.67, and 0.16 in
group 2 (p =0.001 CI 0.2-0.65). RS was administrated for 1.9 days in group 1, and 1.47 in group 2 (p
=0.059, CI 0.177-0.879). The days of using diet in group 1 were 2.48, and 1.95 in group 2 (p =0.003 CI
0.197-1.861). Body weight of group 1 had an average of -66 g at the end of the study with regard to
that at admission, and group 2 had an average of +179 g with respect to that at admission, with
statistical significance (p=0.50).
Conclusions: Comparing the use of LFPS in two similar populations of children's shortened disease
duration significantly. Bowel movement pattern significantly improved on third day when using LFPS,
comparing to standard treatment. Need to modify diet was shorter with LFPS, but with no effect on
replace fecal losses with oral rehydration therapy. Evidence obtained in the study is limited by test
group size, and would be more robust if test patient number is increased. Therefore, it is concluded
that the use of LFPS demonstrated to be more effective than traditional management. Of note,
shortening of symptom duration is similar to that observed with other drugs (Single probiotics,
Racecadotril). Studies with a larger number of children comparing different therapeutic options are
recommended.

Variable (n=40)

Control (n=21) (%)

LFP 2 (n=19) (%)

p

Female

13 (61.9)

9 (47.3)

0.273

Age (months) (18.74
general)

19.29

16.74

0.192

Weight (kg)

13.52

12.70

0.527

Evacuations/day

5.67

6.16

0.580

Days of disease

1.27 ± 0.45

1.47 ± 0.51

0.291

Rotatest positive

0

0

ns

[Baseline characteristics of children]
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Objectives and Study: Diarrhoea ranks among the top 10 causes of paediatric mortality in the
Philippines. The efficacy of Bacillus clausii (B. clausii) in children with acute diarrhoea has been
documented in several randomized controlled clinical trials. The aim of this open-label, multicentre,
prospective (7 days follow-up), observational post-marketing study, sponsored by Sanofi, was to
assess the effectiveness and safety of B clausii as adjunct to oral rehydration therapy and zinc
supplementation under real-life conditions.
Methods: This study was conducted in 3,178 Filipino children (aged 1 month to 19 years) suffering
from acute community-acquired diarrhoea of viral origin or associated with antibiotic administration
and recruited over a 46 month period. Eligible patients received B. clausii with the four probiotic stains
O/C, SIN, N/R, and T (oral suspension of 2 billion spores once to three times a day according to age)
for 5 to 7 days. The primary endpoint was the mean duration of diarrhoea. Secondary endpoints
included the mean number of stools per day, improvement in gastrointestinal symptoms, children's
overall acceptance of therapy, safety and tolerability. Chi square test for independence, ANOVA and
McNemar tests were used for data analysis.
Results: The mean ± standard deviation (SD) duration of diarrhoea was 3.4±1.3 days after B. clausii
therapy, with no difference between patients with viral or antibiotic-associated diarrhoea, and no agerelated difference. Median age was 2 years (80.7% of patients were below 5 years). Treatment with B.
clausii was most effective at day 3 and, after 7 days of treatment, 2,534/2,916 patients (86.9%) had
their diarrhoea resolved.
DAY 1

DAY 2

DAY 3

DAY 4

DAY 5

DAY 6

DAY 7

3.3%

19.7%

29.7%

17.5%

10.7%

4.9%

1.1%

[Percentage of Patients with Resolved Diarrhea throughout the Study]
The number of diarrheal episodes significantly decreased from a median of 5 daily episodes at study
entry to 1 daily episode from the fifth day of treatment. Administration of B. clausii significantly reduced
the mean±SD number of stools per day, from 5.2±2.0 stools at baseline to 1.2±0.6 stools after 7 days
of treatment (P< 0.0001). The incidence rate of gastrointestinal symptoms (vomiting, abdominal pain,
bloating) significantly decreased from baseline to study end (P< 0.0001). Overall acceptance of the
study medication was very good to excellent for 87% of caregivers, and treatment with B. clausii was
well tolerated, with only 3 mild or moderate adverse events.
Conclusions: B. clausii had a good safety profile and was an effective adjunct therapy for children
outpatients with community acquired diarrhoea of viral origin or associated with antibiotics.
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Pediatrica M.J.V.G has no conflicts of interest to disclose.
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Objectives and Study: The combination of four Bacillus clausii probiotic strains (O/C, SIN, N/R, T) is
used for the treatment and prevention of symptoms associated with dysbiosis of the gut microbiota,
such as acute or antibiotic-associated diarrhoea (AAD). A clinical trial in adults has shown that the
incidence of diarrhea in the B. clausii group was lower compared to placebo group 1 (9.3% vs 30.8% in
the first week). Such a difference in children has not yet been ascertained. This review summarises
the available clinical evidence regarding the effect of B. clausii on AAD incidence in children.
Methods: A comprehensive literature review (no restrictions in language and database) has been
performed to identify controlled trials using B. clausii in the prevention of side effects due to antibiotic
treatment in children. Data from retrieved studies were combined to evaluate the incidence of AAD,
using Fisher exact test.
Results: Three clinical trials have been identified, totalling 435 children. In the first trial, Italian children
aged 3 to 24 months were treated for ≥ 5 days or more with ampicillin per os due to respiratory or
urinary infections. Eight children received only the antibiotic therapy whereas 11 were additionally
treated with B. clausii. In the ampicillin-only group, therapy was suspended due to diarrhoea in 2
subjects, while the number of stools was normal in the children co-treated with the probiotic2. The
second study investigated the effect of B. clausii on the reduction of side effects in 93 Italian children
3-14 years old, treated orally for 10 days with ampicillin, erythromycin, tetracycline or thiamphenicol for
bacterial infections. Children randomized to B. clausii (20 days, starting with antibiotic therapy) showed
less gastrointestinal problems (p< 0.01) including diarrhoea (1/45 vs. 5/48 patients) compared to
children receiving only antibiotics3. In the third trial (multicentric, randomized, controlled, open-label),
Filipino children aged 0.5 to 12 years were treated with antibiotics due to mild to moderate infections of
the respiratory or genitourinary tract or skin and soft tissue and B. clausii (from the first to last day of
antibiotic treatment). Diarrhoea occurred in 3 of 162 patients under B. clausii treatment (from first until
last day of antibiotic treatment) and 7 of 161 children in the control group (p=0.22) 4. By combining the
data of the 3 trials, a significant difference (p=0.017) was observed between 4 diarrhoea episodes
occurring in 218 (1.8%) children treated with B. clausii (incidence 1.8 %) and 14 episodes in 217
children (6.5%) treated by antibiotic only.
Conclusions: The efficacy of B. clausii in the prevention of AAD in children was addressed in three
clinical trials in which a lower occurrence of diarrhoea episodes was observed. Statistical significance
was not reached in individual trials, probably because of low sample size and low overall incidence of
AAD. Pooled results analysis confirmed a significantly lower incidence of AAD in children treated with
B. clausii, with a decrease from 6.5% to 1.8% similar to the one observed for adults.
References:
1. Nista EC et al. Aliment Pharmacol Ther 2004; 20: 11818;
2. Benoni G et al. Chemotherapia 1984; 3 (5): 2913;
3. Puddu M et al. Pediatria Intern 1980; 6: -6;
4. Destura RV 2008 unpublished data
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Objectives and Study: Infectious diseases are the most common health problem of childhood.
Although most of them are sole viral infections, there is a significant number of mixed viral-bacterial
and sole bacterial infections. As a result, antibiotics are among the most common drugs prescribed to
children, both in hospital and outpatient services. Antibiotic prescribing guidelines are meant to
establish standards of care, focus quality improvement efforts, and improve patient outcomes. This
pilot study was conducted in a University Hospital in Romania. The study aimed to assess to what
extent the way antibiotics are prescribed in a hospital is consistent with the existing guides.
Methods: A total of 253 patients consecutively admitted in Second Pediatric Clinic for respiratory and
gastrointestinal infections, between January and April 2018, were included in the study. The study
group was divided into two categories: the ones who were admitted for gastrointestinal infections,
respectively the ones with respiratory infections. We evaluated the pattern of administration, duration
and class of antibiotics used for the two groups, and finally we compared them with the
recommendation in the existing guidelines.
Results: The group of patients with gastrointestinal infection (100 children with acute diarrhea) were
divided into 3 categories according to the etiology of infection: viral gastroenteritis (30%), bacterial
(12%) and unspecified (in which the etiology could not be determinate) (58%). From the last category,
24% (percentage corelated with the presence of inflammatory syndrome, especially due to elevated Creactive protein) received antibiotics (50% third-generation cephalosporin, TGC), the rest secondgeneration cephalosporin (SGC) or sulfonamide. From the patients with bacterial enterocolitis, 92%
received antibacterial treatment (48% TGC, the rest SGC, macrolides or polymyxin). Children with
respiratory infections (153) were admitted with pneumonia (32.7%), bronchiolitis (22.3%) and upper
respiratory tract infections, URTI (45%, pharyngitis, tonsillitis and laryngitis). Ninety-two percent of the
patients with pneumonia received antibiotics (65% TGC, the rest SGC, or association of cephalosporin
with aminoglycosides). 29% of the children with bronchiolitis also received antibiotics, for 70% were
given SGC. More than half of the URTI (59%) were also treated with antibiotics, 49% of them had
inflammatory syndrome. The average duration of the antibacterial treatment during admission was
similar between the two groups: 5 days (gastrointestinal infections), respectively 6 days (respiratory
infections). After discharge those with gastrointestinal infection had no antibiotic treatment, compared
to an average of 2 days of oral antibiotics in case of respiratory infections.
Conclusion: Antibacterial use is generally correlated with the confirmation of bacterial etiology
(gastrointestinal infections) or with the presence and the severity of the inflammatory syndrome. The
most used antibiotics are TGC and SGC, but they are used empirically in the absence of studies
regarding antibiotics resistance in our country. The classes of antibiotics were chosen according to
guidelines in case of respiratory infections but differ in case of acute bacterial gastroenteritis.
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Objectives and Study: To know the pharmacological treatment of biliary ascariasis in children that
visit Hospital infantil Napoleon Franco pareja.
Methods: Descriptive, retrospective.
Results: Were included 17 children (10 males 58.8% and 7 females 41.7%). The age most frequent
was 10-18 years with 7 children (41.7%), being less frequent under 2 years of age. The reason for
hospitalization was abdominal pain (100%) located in epigastrium 13 (76%), other symptoms: 7
patients had nausea, 12 patients had vomiting and 9 patients had fever. laboratory findings, 11
children presented leukocytosis, 9 had eosinophilia, 1 patient anemia, 3 children with serum amylase
1000U / L. Transaminases were requested to 12 patients, 8 of them with high values. Normal bilirubin
levels in 11 patients that were requested. Only 6 patients had abdominal X-ray and all of them had a
bread crumb image (100%). Abdominal ultrasound was performed to 17 children and showed biliary
ascaris in 100%, of these 3 had the ascaris lodged in the common bile duct, and 1 in the right hepatic
lobe. The anthelmintic used in 100% of the cases was piperazine (50-75 mgkgdia for 2 days). 10
patients required nasogastric tube to decompress the abdomen, all received analgesic (2 analgesics in
8 patients, only 2 patients required the use of 3 analgesics and 5 patients improved with only one
analgesic). Analgesic used were: Dipyrone (20-40 mgkgdosis), tramadol (1-2 mgkg), hyoscine 5-10
mg per dose. Antibiotics was used in 15/17 children (ampicillin sulbactam, piperacillin tazobactam,
ceftriaxone; with a treatment duration of 0-7 days in 10 patients and more than 7 days in 5 patients). In
6 children was necessary a second antibiotic scheme with amoxacillin clavulanate, ampicillin
sulbactam, piperacillin tazobactam, ertapenem. In addition to the antibiotic management, an
ambulatory antiparasitic was used: albendazole in 15 patients. Only 5 patients presented
complications: 3 pancreatitis, 1 cholangitis and 1 hepatic abscess. Of these patients, only 2 required
paediatric intensive care (cholangitis, pancreatitis), they all went alive to home
Conclusions: Medical treatment of biliar ascariasis in paediatrics patients is useful, obtaining a 100%
recuperation of clinical manifestations at ingress to hospital. In 80% of cases of biliary ascariasis there
is evidence of spontaneous leaving of ascariasis from biliary tree without invasive methods.
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Objectives and Study: Acute community-acquired diarrhoea is one of the principal causes of
childhood mortality and morbidity in developing countries and is highly prevalent in Latin America with
prevalence rates above 12% in young children. Oral rehydration therapy (ORT) represents the optimal
treatment of acute diarrhoea, but it does not decrease diarrhoea duration or the stool volume. Bacillus
clausii, a mix of four probiotic strains (O/C, SIN, N/R and T), found to be effective with good safety
profile in the treatment of acute childhood diarrhoea. The objective of this study, sponsored by Sanofi,
was to evaluate the safety, acceptability, and effectiveness of Bacillus clausii in adjunct to ORT in the
treatment of acute community-acquired diarrhoea in Latin American children.
Methods: In a multicentre, open-label, prospective, phase IV study, children aged from 6 months to 5
years, from six Latin American countries (Argentina, Brazil, Colombia, Guatemala, Mexico and Peru),
with non-severe acute diarrhoea were treated with ORT combined to Bacillus clausii administered at 2
x 109 colony-forming units, twice daily, for 5 days (trial registration NCT02169817). Mean diarrhoea
duration (primary end-point), mean number of stools per day, stool consistency, improvement in
children's overall general condition, children´s overall acceptability of Bacillus clausii therapy,
therapeutic compliance, and safety and tolerability were evaluated. The presence of norovirus
infection was also tested. Statistical methods included variances analyses with repeated measures
and Student's t test.
Results: A total of 627 patients were treated with a Bacillus clausii preparation combined to ORT.
Mean ± standard deviation (SD) duration of diarrhoea was 82.9±40.1 hours (approximately 3.5 days).
Diarrhoea was resolved in 52% of patients (n=311) during the 5-day treatment period and, in these
311 patients, the mean diarrhoea duration was 48.7 hours (approximately 2 days). No significant
difference (p=0.646) was found in the mean duration of diarrhoea between norovirus-positive (12.2%
of patients) and norovirus-negative patients, among the 547 patients who provided stool samples at
baseline. There was also a significant decrease (p< 0.001 compared to baseline) in the mean ± SD
number of stools per day from baseline (5.6±2.2 stools/day) to Day 5 of treatment (1.8±1.5 stools/day).
Stool consistency improved over time with a gradual decrease of watery stools from 2.4±2.4
occurrence per day at baseline down to 0.2±1.0 at Day 5. Overall, therapy with Bacillus clausii was
well-tolerated, without causing treatment-related serious adverse events. Pyrexia (2.6% of the 627
included patients), cough (1.3%) and rhinorrhoea (1.1%) were reported as the most frequent adverse
events. Children's acceptability of the study therapy was rated as good to excellent by 93.4% of
caregivers, and a 98.7% compliance rate was noted.
Conclusions: The results of this study support the role of Bacillus clausii as an efficient adjuvant with
a good safety profile to ORT in the management of acute childhood diarrhoea.
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Objectives and Study: Infectious oesophagitis in children has increased along with the increase in
immunosuppressed patients. The main cause are fungi and viruses. The etiological confirmation is
necessary for an adequate treatment. The etiological diagnosis is complex and requires endoscopy
with oesophageal tissue biopsies, histology, cultures and molecular biology. This procedure presents a
risk of bleeding. Oesophageal samples by endoscopic cytology brush have reported a similar
performance to endoscopic biopsy for etiological study in fungal infectious esophagitis with a lower risk
of bleeding.The objective of this study is to compare the diagnostic performance and risk of
complications of oesophageal sampling by endoscopic biopsy with endoscopic cytology brush in
children with cancer and infectious oesophagitis.
Methods: Prospective study approved by a local Ethics Committee in Research on Human Subjects.
We included patients under 20 years of age with cancer and clinical or endoscopic diagnosis of
infectious oesophagitis during years 2014 to 2016 at the Dr. Luis Calvo Mackenna Hospital in Chile.
Demographic and clinical data during the episode of oesophagitis were registered. In all patients
etiological study was performed by taking oesophageal samples with endoscopic biopsy and
endoscopic cytology brush. Samples were analyzed by fungal culture and PCR for Herpes simplex 1,
Herpes simplex 2 and Cytomegalovirus. In addition samples obtained with endoscopic biopsy were
analyzed by histology, Grocott's stain and immunohistochemistry for Herpes simplex 1, Herpes
simplex 2 and Cytomegalovirus. The results were analyzed in Stara v.14.0. Association was
determined by Fisher´s test. Statistical significance was considered to be p < 0.05.
Results: We included 15 patients, 8 women (53%), median age 11.4 years (range 10 months to 18
years). The most frequent oncological diagnoses were leukemia (33%) and osteosarcoma (33%). The
average number of days from the last chemotherapy to endoscopy was 8 days (range 3 to 12 days),
the median absolute neutrophil count was 260 mil/ul and the median platelets count was 64,000 mil/ul.
All patients had febrile neutropenia. The most frequent clinical manifestation was dysphagia (60%).
87% of the patients presented endoscopic findings compatible with oesophagitis. The histology was
suggestive of oesophagitis in 67% of the cases. No association was found between endoscopic and
histological findings with the identified etiological agents. Etiological diagnosis was obtained by fungal
culture and PCR in 4 patients (27%). All of them had Candida albicans infection and 3 had coinfection
with Herpes simplex 1. A 100% concordance was found between samples obtained by endoscopic
biopsy and endoscopic cytology brush. There were no complications in any of the procedures.
Conclusion: The etiological study of infectious oesophagitis in children with cancer presented low
performance. Infection with Candida albicans and Herpes simplex 1 and frequent coinfection was
found. The study of samples obtained by endoscopic cytology brush presented 100% concordance
with the study of samples obtained by endoscopic biopsy.
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Objectives and Study: Acute pancreatitis is defined as the reversible inflammation of the pancreatic
parenchyma and is the most common pancreas problem in childhood. The etiology of acute
pancreatitis in children is multifactorial, such as anatomical/structural problems, trauma, infection,
obstructive biliary disorders and genetic predisposition. Infectious causes may be bacterial, viral,
fungal or parasitic. Although there are case reports of acute pancreatitis complication during rotavirus
infection which is the most common cause of acute gastroenteritis in childhood, there is no data in the
literature on the frequency of pancreatitis complication. The aim of this study is to investigate the
frequency of acute pancreatitis as a complication in children diagnosed with rotavirus gastroenteritis.
Methods: The study group consisted of patients under the age of 12 years who were diagnosed with
rotavirus gastroenteritis. Serum amylase, lipase and pancreatic amylase tests were sent from the
patients for investigation of the existence of pancreatitis complication. Abdominal ultrasonography was
planned for patients if at least one of the pancreatic enzymes was found to be higher than 3 times of
upper limit of normal (ULN) for evaluation of pancreatic inflammation. Furthermore, a control group
was build up from healthy, age-matched children and pancreatic enzyme levels of patients with
rotavirus gastroenteritis were compaired with these healthy children.
Results: A total of 384 patients, 274 patients (71.4%) with rotavirus gastroenteritis and 110 patients
(28.6%) in the control group were included in the study. About 53% of the patient group and 57% of
the control group were male and the mean age was 4.18±3.57 years and 3.73±2.94 years,
respectively. There was no significant difference in gender and age between the study and control
groups (p >0.05). The mean enzyme levels in the patient group were as follows: pancreatic amylase
20.7±10.1 U/L (N: 0-53 U/L), lipase 18.0±10.3 U/L (N: 0-60 U/L), amylase 62.0±28.1 U/L (N: 0-220
U/L). There were no statistically significant differences between the patient and control groups
according to the according to the enzym levels (p >0.05). None of the patients in the patient and
control groups were found to have pancreatic amylase, amylase and lipase enzymes higher than 3
times of ULN. Therefore, none of the patients underwent for investigation of pancreatitis with upper
abdominal ultrasonography and none of the patients were diagnosed with acute pancreatitis. Only 1
patient in the rotavirus gastroenteritis group had a pancreatic amylase level of 60.5 U/L and 2 children,
one each in the patient and control group, had lipase levels of 65 and 71 U/L, respectively, slightly
above the ULN.
Conclusion: According to the literature data, it can be concluded that in the course of rotavirus
gastroenteritis, acute pancreatitis complication may develop in children, however, since no pancreatitis
was seen in our study group, it can be expressed that rotavirus-related pancreatitis complication is
very rare. Therefore, we think that it is not necessary to examine the patients in every rotavirus
infection in terms of pancreatitis and it is appropriate to perform a case based examination.
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Cytomegalovirus colitis with intractable diarrhoea in immunocompetent infants from a tertiary
care center in China
Yuhuan Wang1, Ziqing Ye1, Cuifang Zheng1, Zhinong Jiang2, Zhiheng Huang1, Ying Huang1
1Children's
2Zhejiang

Hospital of Fudan University, Gastroenterology, Shanghai, China
University, Sir Run Run Shaw Hospital, Department of Pathology, Hangzhou, China

Objectives and Study: Cytomegalovirus (CMV) is very rarely thought to be the cause of significant
gastrointestinal infection in the immunocompetent child. CMV colitis is seldom seen in young infants.
We examined the phenotypes of CMV colitis presenting with intractable diarrhoea and/or bloody
diarrhoea.
Methods: We enrolled 6 cases of infantile onset CMV colitis in the immunocompetent children.
Diagnosed by immunohistochemistry (IHC) was performed on colon biopsy specimens. Clinical data
were retrieved from medical records.
Results: Median age of onset of disease was 23 days, average duration of disease was 50 days. All
of 6 patients had diarrhea, whereas 4 (66.7%) patients reported haematochezia. 5（83.3%）patients
had anemia, 4 (66.7%) patients had hypoalbuminemia, 4 patients had retinitis, 3 (50%) patients had
fever, 2 patients had hearing impairment, 1 patient had perianal abscess and anal fistula. All patients
underwent endoscopy, which showed punched-out ulcerations or longitudinal ulcerations or irregular
ulcerations on rectum and/or colon. Typical histologic evaluation showed crypt distortion and
inflammatory infiltration. Cytomegalic inclusion bodies was noted in 3 patients. IHC performed on
colon biopsy specimens from all patients was positive.Follow-up upper endoscopy and colonoscopy in
5 patients performed after 6 months revealed healed ulcers. All 6 patients are clinically recovered, and
4 of them received antiviral therapy.
Conclusions: CMV colitis might be a rare cause of intractable diarrhoea in immunocompetent
children. Clinicians should be aware of the possibility of CMV colitis in patients with intractable
diarrhoea.
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with recurrent clostridium difficile infection
Ting Zhang1, Xiaolu Li1, Hu Hui1, Yongmei Xiao1, Dan Li1, Guangjun Yu1, Yizhong Wang1
1Shanghai

Children’s Hospital, Shanghai Jiao Tong University, Department of Gastroenterology,
Hepatology, and Nutrition, Shanghai, China
Objectives and Study: Fecal microbiota transplantation (FMT) has been shown as an effective
treatment for recurrent clostridium difficile infection (RCDI) in adults. In this study, we aim to evaluate
the clinical efficacy of FMT in treating children with RCDI, and explore fecal microbiota changes during
FMT treatment.
Methods: Eleven children with RCDI underwent FMT from Shanghai Children's Hospital, China,
between September 2014 and December 2017, were enrolled to the study cohort. Data including
demographics, clinical history, CDI treatment history, and clinical response to FMT were collected and
analyzed. Nine stool donors and 16 health individuals were included in the study for gut microbiome
analysis.
Results: All 11 patients with a median age of 3.5 years were cured (11/11, 100%) by FMT either
through upper gastrointestinal tract route with a nasointestinal tube (13/16, 81.2%) or lower
gastrointestinal tract route with a rectal tube (3/16, 18.8%). The cure rate of single FMT was 63.6%
(7/11), and 4 (4/11, 36.4%) cases were performed with 2 or 3 times of FMT. Mild adverse events were
reported in 4 children (4/11, 36.4%), including transient diarrhea, mild abdominal pain, transient fever
and vomit. Gut microbiota composition analysis of 59 fecal samples collected from 34 participants (9
RCDI children, 9 donors and 16 health controls) showed that the alpha diversity was lower in pediatric
RCDI patients before FMT than the healthy controls and donors, and fecal microbial community of preFMT samples (beta diversity) was apart from that of healthy controls and donors. No significant
differences in alpha diversity, beta diversity or phylogenetic distance were detected between donors
and healthy controls. Both the richness and diversity of gut microbiota were improved in the paediatric
RCDI patients after FMT, and the bacteria community was shifted closer to the donor and healthy
control group. Furthermore, FMT re-directed gut microbiome functions of paediatric RCDI towards a
health state.
Conclusions: Our results indicate that it is safe and tolerant to use FMT in treating paediatric RCDI.
FMT shifted the gut microbiome composition and functions in children with RCDI towards a healthy
state.
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Trough levels and efficacy of Vedolizumab in refractory PIBD patients
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Johanna C. Escher1
1Erasmus
2Sanquin

MC - Sophia Children's Hospital, Paediatric Gastroenterology, Rotterdam, Netherlands
Diagnostic Services, Department of Bioanalysis, Amsterdam, Netherlands

Objectives and Study: In adult inflammatory bowel disease (IBD) patients vedolizumab (VDZ) has
proven to be effective but prospective studies in paediatric IBD (PIBD) patients have not been
performed. Available retrospective studies in PIBD are promising regarding corticosteroid-free
remission (CFR) rates, especially in refractory ulcerative colitis (UC) patients. VDZ is therefore to be
considered in refractory PIBD patients failing anti-TNF. However, data regarding VDZ trough levels
(VTL) in PIBD patients are not available. We investigated median VTLs, as well as the association
between efficacy and VTLs in PIBD patients.
Methods: For this retrospective per protocol study PIBD patients receiving VDZ from 2015 till 2018 in
a tertiary centre were included. Most patients received 300 mg intravenously at week 0, 2, 6 and every
8 weeks thereafter, and had oral prednisolone as bridging therapy. At each infusion visit clinical
disease activity scores, routine laboratory parameters and faecal calprotectin (fcal) levels were
determined. Serum samples were collected prior to each infusion and VTLs determined via a
quantitative ELISA assay. Endoscopy was performed after at least 3 infusions.
Results: In total 25 PIBD patients,12 UC, 9 Crohn's disease (CD) and 4 IBD-unclassified (IBDU), with
a median age of 15.0 years (IQR 12.6-16.9) started with VDZ therapy after previous anti-TNF failure
(72% pharmacodynamic, 12% immunogenic, 8% pharmacokinetic failure and 8% due to side effects).
Median follow up after start of VDZ was 30 weeks (IQR 10-68). One year follow up data was available
in 18 patients. VDZ was discontinued within this year in 38% (5/13) of UC/IBDU patients compared to
80% (4/5) of CD patients (77 and 23 weeks of median therapy duration respectively). CFR, defined as
no use of corticosteroids and a PUCAI < 10 or PCDAI < 12.5, were 25% in UC/IBDU and 0% in CD at
14 weeks. After 54 weeks 25% of the UC/IBDU patients and 20% of CD patients were in CRF.
Endoscopy was performed in 12 patients (11 UC/IBDU, 1 CD) after a median follow up of 23 weeks
(IQR 19-29), which showed mucosal healing (Mayo score 0) in 36% of UC/IBDU patients (n=4) and
active disease in the one CD patient. Eight out of 25 patients (31%) needed a surgical resection (2 in
CD and 6 colectomies in UC/IBDU) after a median therapy duration of 38 weeks (IQR 23-60). One
patient developed exercise intolerance and fatigue due to tachycardia which was possibly related to
VDZ. No other severe adverse events occurred. In total 134 VTLs were measured in 22 patients which
showed a median VTL of 32.0 µg/ml (IQR 25.1-39.0) at week 2 and 26.5 µg/ml (IQR 18.3-42.8) at
week 6. VTLs during induction were lower but not significantly different in CD when compared to
UC/IBD patients. Median VTLs during maintenance therapy were 14.2 µg/ml (IQR 8.2-26.2).
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[Median VTL in CD and UC/IBDU patients]

At 22 weeks after start of VDZ therapy patients in CFR did not have a significantly different trough
level compared to patients who were not in CFR.
Conclusions: In this group of refractory PIBD patients 25% of UC and none of the CD patients were
in CFR at 14 weeks. Mucosal healing was shown in 36% of UC/IBDU patients. A median VTL of 14.2
µg/ml during maintenance therapy was found. Further analysis of VTLs in this population is currently
ongoing and will provide guidance on optimal dosing in PIBD.

Contact e-mail address: m.jongsma@erasmusmc.nl

Volume 68, Supplement 1, May 2019

487

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-333
Inflammatory bowel disease in African children: experience and challenges in a tertiary centre
in Nigeria
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Objectives and Study: Inflammatory bowel disease (IBD) though well described in the Caucasian
population is rarely encountered in the black African child. The aim of the study is to increase
awareness on this emerging condition in African children and highlight the challenges of management
in a tertiary facility in Nigeria.
Methods: This was an audit of the children with IBD who were seen between January 2015 and
November 2018 at the Lagos University Teaching Hospital (LUTH). The clinical records of children 116 years who presented with recurrent abdominal pain, weight loss and GI bleeding during this period
were reviewed. Clinical features, endoscopic, histopathologic findings and treatment were
documented.
Results: Seven children with IBD were seen during the study period. The median age was 10.5 years
(range: 4years -15 years). The most common complaints in the children were chronic abdominal pain
in 3(71%) and bloody diarrhea in 3(42.30%) of the cases. Weight loss and arthritis were seen in
2(28.5%) and 1(12.5%) of the children respectively. Endoscopy confirmed 2 cases of Chron's disease
(CD) and Ulcerative colitis(UC) and 3 cases of indeterminate colitis. The children with CD were treated
with steroids, exclusive enteral nutrition and one of them had methotrexate too while the UC patients
had sulphasalazine therapy.
Conclusions: Although IBD is uncommon in Nigeria, a high index of suspicion is important to enable
early diagnosis and appropriate treatment. Management in the African setting is severely constrained
by limited access to endoscopy facilities and unavailability of other effective treatment options like
biologic agents.
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Performance of unrestricted faecal calprotectin in paediatric inflammatory bowel disease
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Objectives and Study: The aim of the study was to evaluate the utility of FC in within a well-defined
geographical area. A secondary aim of the study was to study the performance of faecal calprotectin in
children with GI symptoms and evaluate the predictive value of this test within a single laboratory
serving both primary care and secondary care
Methods: Two cohorts of children were studied over one year: children seen in primary care and
children referred for GI symptoms to specialist care. FC that was measured as part of the initial work
up was recorded and compared with the reference standard for IBD: endoscopic assessment or one
year follow up, whichever was later.
Results: Over a one year period 1004 FC test were requested on 744 patients under the age of 18.
Only those patients undergoing FC for the first time in their diagnostic pathway were included. Patients
with an already known diagnosis of IBD, those with incomplete results of FC and those on whom
records at 1 year were not available were excluded.
497 patients were therefore studied (53%M, 47%F). The median age of children was 13 years. 257
patients had their initial FC test requested in primary care (primary care group). 23 out of 257 patients
had an endoscopic assessment. 7 patients had a final diagnosis of IBD (2% yield); 16/23 had a
negative endoscopic assessment. Although 33 patients in primary group had FC >250ug/G, only 12 of
these on secondary screening proceeded to endoscopic evaluation of which only 7 patients had
confirmation of IBD.
240 patients had the initial FC test requested following evaluation by a specialist (secondary care
group). 71 out of 240 patients in this group proceeded to endoscopic assessment. 23 had a final
diagnosis of IBD (9.5% yield); 48/71 did not have features of IBD on endoscopic or histological
assessment. 64 out of 240 patients had FC>250 ug/G, of which 36 were evaluated further by
endoscopy and 22 had IBD.
Using a FC threshold value of greater than 250ug/G, the positive predictive value (PPV) in primary
care is 21% (95%CI: 15.7 - 27.9%). Using the same cut off, the PPV in specialist care is 35.3% (95%
C.I 28% - 41%).
Conclusion: A positive FC result in children undergoing this test in primary care is less likely to be
indicative of IBD than a positive test in children undergoing this test by a specialist. However a
negative test is likely to be a true negative. The yield for a diagnosis of PIBD through faecal
calprotectin in primary care is 2% compared to 9.5% in specialist clinics. These findings should
influence care pathways that include the FC test to determine endoscopic assessment in children
suspected with IBD
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Clinical outcomes of 2012 ECCO/ESPGHAN guidelines in a large cohort of children with
ulcerative colitis
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Objectives and Study: Therapeutic strategies for children with Ulcerative colitis (UC) have changed
after the publication of the first ECCO/ESPGHAN guidelines on the medical management1. Our main
aim was to evaluate the impact of those recommendations on significant clinical outcomes: colectomy
rate, number of acute severe colitis episodes and disease extension, in a large cohort of children with
UC over a 3-year follow-up.
Methods: Retrospective analysis of children diagnosed with UC between 2006-2011 (group 1) and
2012-2016 (group 2) and identified at our department database. Records were reviewed for disease
location and severity, laboratory and endoscopic findings, treatments and rate of surgery,
hospitalization and disease extension at the diagnosis and every year.
Results: 157 patients were identified (45% F; median age 11, IQR 1,2-16,7; 80 group 1, 77 group 2).
A significant higher use of infliximab was found at 1 and 2 years in group 2 (18% vs 6%, p:0,02 and
25% vs 11%, p:0,04, respectively), while no significant differences were found at 3 years (27% vs
17%, p:0,30). Immunomodulator use was significantly higher in group 1 at the end of follow-up
(p:0,001). Fourteen patients (9%) needed surgery at follow-up, with no significant differences between
eras (10% group 1, 8% group 2, p:0,83). The number of episodes of acute severe colitis decreased
from 23% to 10% (p:0,05) between the first and the second period, while no significant differences
were found for disease extension (p:0,83).
Conclusions: After 2012, a significant reduction of episodes of acute severe colitis and an increased
early use of infliximab have been observed in this large cohort of children with UC. Nevertheless, the
rate of colectomy remained unchanged.
References: 1Turner D, Levine A, Escher JC, et al. Management of pediatric ulcerative colitis: joint
ECCO and ESPGHAN evidence-based consensus guidelines. J Pediatr Gastroenterol Nutr
2012;55:340-61
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Objectives and Study: Inflammatory Bowel Diseases (IBD) have a major impact on quality of life
(QoL). Clinical scores used in routine clinical practice don't take into account patients and families'
perceptions of social lives. The main objective of this study was to evaluate QoL perceived by patients
and their parents and to define the concordance among patients, parents, and physician' perception.
As secondary outcomes, we aimed at assessing the impact of disease duration on QoL and the
effectiveness of a psychological therapy.
Methods: All consecutive children with IBD and their parents followed-up at the Pediatric
Gastroenterology and Endoscopy Unit of the Department of Pediatrics of Sapienza University of Rome
were recruited from June 2017 to June 2018. At each routine visit, disease activity was evaluated by
the treating physician by the Physician Global Assessment (PGA). Two scores for measuring healthrelated QoL were administered to all patients: the Pediatric Quality of Life Inventory (PedsQL) and the
IMPACT III, a 35-item self-administered questionnaire with a total score ranging from 35 (poor) to 175
(best). One or both parents completed the IMPACT III questionnaire. A subgroup of patients and their
families started a psychological support.
Results: One hundred twenty-one children and their parents entered the study. Mean IMPACT III was
136.55±19.06 for patients and 126.59±21.26 for parents (p < 0.0001), regardless of disease activity.
Parents had worse perceptions mainly in the emotional and social domains, compared to their children
(p< 0,0001 and p< 0,001, respectively). Disease activity evaluation was similar between patients and
physician, with a negative correlation between PGA and IMPACT III (r-0,4971; p< 0.0001). Patients
with moderate/severe disease had a worse perception of QoL compared to those with an inactive and
mild disease (p < 0.0001). No statistically significant difference was found based on disease duration
(less or more than 1 year) (IMPACT III patients 140±17.46 vs 135.06±19.77; p=0.106; parents
130.97±20.7 vs 124.75±21.34; p=0.07). Twenty patients and their families started a psychological
therapy. No significant difference was found in the perception of QoL following the psychotherapy
(IMPACT III patients 134.55±17.73 and 140.1±16.41; p= 0.162. Parents 123.67±20.49 vs
130.74±22.74;p=0.16).
Conclusion: Our study suggests that parents of children with IBD have a significantly lower
perception of QoL compared to their children, independent of disease duration and activity. Children
with a severe disease have a poor QoL perception, that is correlated with physician disease
assessment. Psychological support was not correlated with a significant QoL improvement, probably
due to the small sample size and the short study follow-up.
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Objectives and Study: We investigated the role of abdominal surgery in a retrospective multicenter
pediatric CD cohort to evaluate rates of overall bowel resection, indications, type of surgery,
complications, postoperative outcome.
Methods: In this multicenter study, data on demographics, clinical activity, growth, disease phenotype,
laboratory values (C-reactive protein, CRP), endoscopic recurrence and medication history
(corticosteroids, immunomodulators, biologics) were collected at diagnosis, at surgery time and during
a minimum 6 months follow-up. Clinical remission (CR) was defined as a Pediatric CD Activity Index
(PCDAI) score ≤10 and endoscopic remission as absence of lesions.
Results: 138 out of 1245 children (11%) aged 12 years (2,3-17), 80 (58%) male underwent intestinal
surgery with a median follow up time of 3,1 years (range 0.5 -17 yrs). 33 (24%) patients underwent
surgery at diagnosis. 73 (53%) children received immunomodulators (IMM), 58 (42%) anti-tumor
necrosis factor (TNF) alfa agents, 45 (36%) steroids preoperatively. The commonest indications were
stricturing disease (64%) and unresponsive luminal disease (13%). Laparoscopic procedure was
adopted in 48% of patients. Surgery complications were 14 (10%). 55 (40%) of patients were operated
by an adult colo-rectal surgeon. 35 (25%) subjects required further surgery, 7 for complication after
first surgery. Age< 6 years at diagnosis resulted to be a risk factor for late surgery (>10 years from
diagnosis) and for multiple interventions. Stricturing disease at diagnosis resulted to be an other risk
factors for surgery. 53 (38%) had disease relapse after surgery, 51 within 5 years follow up. No
correlation with relapse was found with age, gender, PCDAI, disease location at diagnosis and
preoperative therapy. 13 (9,5%) patients were not treated after surgery; 37 (27%) patients were
treated with mesalamine, 59 (41%) with IMM and 30 (22,5%) with biologics. No significant difference
about relapse were recorded when comparing different postoperative treatments. At the last follow up
endoscopic remission rate was 67% and the clinical remission was 79%. Body Mass Index (BMI) SDS
for female patients increased from -0,94 at surgery time to -0,05 at last follow up (p < 0,003) and for
male from -1,36 to -0,75 (p< 0,04).
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Conclusion: In children abdominal surgery cumulative incidence is low (11%). In about half of our
population laparoscopic procedure was adopted and 40% was operated by adult surgeons. 24%
received surgery at diagnosis and the most common indication was stricturing disease. Low
complications rate was recorded . The only risk factor for late (>10 years) and multiple surgery
resulted to be age < 6 years at diagnosis. Either postoperative anti TNF or IMM therapy were not
associated with diminished risk of post-operative recurrence. Surgery was associated with an
increased in BMI, specially in female population.
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Objectives and Study: Inflammatory bowel disease (IBD) and Familial Mediterranean fever (FMF)
are inflammatory diseases with complex interactions between genetic, immune and environmental
factors. IBD appears to be more frequent in FMF matched ethnic populations. FMF is an recessively
transmitted monogenic disease and is a significant health care problem in Armenia because of high
frequency of carriers of MEFV gene mutations 1:3 (0.21) and marked prevalence of FMF. It manifests
mainly in childhood and often has early or atypical onset. There are reports on concurrent occurrence
of FMF and IBD, especially with very early onset (VEO-IBD), suggesting a relationship between FMF
and IBD. As MEFV mutations may have a disease-modifying effect on IBD, we aimed to investigate
the frequency of MEFV mutations and FMF in Armenian children with IBD and their influence on
clinical course.
Methods: 55 untreated IBD patients (28 - ulcerative colitis (UC), 9 - Crohn´s Disease (CD), 18 - IBDunclassified (IBD-U) were enrolled in the study (38 boys and 17 girls, median age 11 years, range 0.9
- 15 years) and investigated for the 12 most common MEFV gene mutations in Armenia. Diagnosis of
FMF was based on Tel-Hashomer International criteria and genetic analysis. Diagnosis of IBD was
determined according to ESPGHAN Porto criteria.
Results: MEFV gene mutations were identified in 28 out of 55 (51%) IBD patients: 16 UC (29.1%.), 10
IBD-U (18.2% ), 2 CD (3.6%). Most of them (17 out of 28) had heterozygous genotype, 3 homozygous genotype, 8 - compound-heterozygous genotype. The severe M694V mutation was the
most common mutation and present in18 out of 28 IBD patients with MEFV mutation (64.3%): 2
patients were homozygous (M694V/M694V), 8 were M694V compound-heterozygous, and 8 patients
were M694V heterozygous. M694V was found to be significantly more frequent in UC patients (9) than
in CD (2) and in IBD-U patients (7 children). FMF was confirmed in 19 out of 55 IBD patients (34.5%):
UC - 11 patients (20%); CD - 2 patients (3.6%); IBD-U - 6 patients (10.9%). Eight out of 19 IBD
patients with coexisted FMF developed IBD during the first 5 years of life, four of them within the 1st
year. Among them 2 UC patients with M694V homozygous genotype had atypical onset: recurrent
febrile abdominal colics and/or episodes of diarrhea and abacterial haemocolitis during the 1st year of
life, later on also myalgia, recurrent arthritis and polyserosites (peritonitis, pleuritis, pericarditis). They
were resistant to conventional UC treatment and had severe course of both UC and FMF. After the
diagnosis of FMF and initiation of high-dosage colchicine therapy, the long-lasting remission of both
diseases has been achieved and immunosuppressive therapy was stopped.
Conclusions: The frequency of MEFV gene mutations (51%) and FMF (34.5%) among Armenian
children with IBD is high, especially in UC patients (20%). Severe M694V mutation is the leading
mutation and found to be more frequent in UC patients. In FMF ethnically matched populations MEFV
genetic testing is recommended for paediatric patients with IBD for early diagnosis of FMF, even in the
absence of FMF symptoms, especially in case of early onset, atypical course and resistance to
conventional treatment.
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Objectives and Study: The aim of this study was to obtain a snapshot of current practice at UK
centres regarding provision of services (with an emphasis on surgery) for paediatric inflammatory
bowel disease (PIBD) patients. We planned to use information obtained from this survey to highlight
and share areas of good practice, and to facilitate quality improvement.Recent published guidelines
for surgery in both paediatric ulcerative colitis and Crohn's disease (ESPGHAN/ECCO) make
recommendations regarding best practice. For example, it is recommended that pouch surgery case
volume should be 9-10 case per year to maintain good outcomes.
Methods: Invitation to participate in a piloted and validated online survey were sent to all UK centres
with tertiary paediatric gastroenterology/surgery services in December 2017. Follow-up invitations
were sent in January and November 2018. Results are presented as median values (range). Several
centres were unable to provide numbers of newly diagnosed cases per year.
Results: Responses from 19 centres were received, approximately 50% from surgery and 50% from
gastroenterology teams. Reported new IBD cases diagnosed per year were 52 (22-90); 35 CD (9-60),
20 UC (11-30), IBDU 7 (2-12).

No of new IBD cases
Ileo-caecal resection
Subtotal colectomy
IPAA
centre
No of new IBD cases
Ileo-caecal resection
Subtotal colectomy
IPAA
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4

4
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0

0
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1

1
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9

70

5

3

8
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[PIBD surgery]
All centres (100%) have a regular gastroenterology/PIBD multi-disciplinary team (MDT) meeting, 8/19
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(42%) of these occur weekly. Transition clinics take place at 13/19 (68%) centres. Yearly frequency of
index surgical procedures was - ileo-caecal resection 3 (0-10), subtotal colectomy 3 (0-5), ileal pouchanal anastomosis (IPAA) 1 (0-8). Laparoscopic resectional surgery is undertaken at 16/19 (84%) of
centres. IPAA surgery was performed by paediatric surgeons alone at 4 centres, with annual case
frequency of 8, 2, 2, 0.5 per year at these centres. Endoscopic balloon dilation was available at 15/19
(79%) centres.
Conclusion: There was evidence of good practice - with regular MDT meetings, transition clinics and
collaboration with adult surgical services. There is a wide variation in the number of new cases
diagnosed per year. As per ECCO/ESPGHAN guidelines, laparoscopic surgery was widely practiced,
although annual IPAA case volume was lower than recommended in some centres. This survey
provides a broad overview of practice within the UK, specifically in relation to IBD surgery and number
of new cases diagnosed. Prospective data collection on procedures and outcomes is important in
paediatric IBD surgery to improve quality and maintain good practice.
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Objectives and Study: Children with inflammatory bowel diseases (IBD) are at risk of developing
nutritional deficiencies, particularly due to reduced intake, restrictive diets, malabsorption, and
excessive nutrient loss. In this study, we aimed to assess the status of race elements, minerals and
vitamins in a large cohort of children.
Methods: Medical records of children diagnosed with IBD between 2000 to 2016 were reviewed
retrospectively. Retrieved data included demographic variables, disease characteristics, disease
activity indices, anthropometric measures and specific trace elements, minerals and vitamins at
diagnosis and during follow-up.
Results: Out of 359 children with IBD (102 females, 44%), 237 (66%) were diagnosed with Crohn´s
disease. Median age at diagnosis was 14.1 years (IQR 12.0-16.0). Median follow-up time was 7 years
(IQR 5-10). The prevalence of nutrients´ deficiencies in the Crohn´s disease group at diagnosis, and
last follow-up, respectively, were: Zinc (53% and 11.5%), vitamin D (47.8% and 42%), iron (88% and
39.5%) and folic acid (10 % and 13%). Magnesium and vitamin B12 deficiencies were extremely rare
(3% and 1.5%, at diagnosis, respectively). The prevalence of nutrients´ deficiencies in the ulcerative
colitis group at diagnosis, and last follow-up, respectively, were: Zinc (32% and 10%), vitamin D (51%
and 39%), iron (77% and 40%) and folic acid (3.8 % and 9.7%). Magnesium and B12 deficiencies
were also extremely rare (3.4% and 3.5%, at diagnosis, respectively). The prevalence of nutrients
deficiencies did not differ between Crohn´s disease and ulcerative colitis at diagnosis and during
follow-up. Zinc and iron status (but not vitamin D) improved significantly during follow-up in both
diseases.
Iron deficiency was associated with elevated CRP, low albumin and female gender for both diseases
while zinc deficiency was consistently associated with low albumin for both diseases.
Conclusions: In children with both Crohn´s disease and ulcerative colitis, deficiencies in iron, zinc
and vitamin D are relatively common at diagnosis with only limited improvement during follow-up.
Deficiencies in magnesium and vitamin B12 are extremely rare and should not be monitored routinely.
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Solutions, Nutriteen Receipt of payment/honorarium for consultation Abbott, Nutrinia, NG Solutions,
Nutriteen
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Exclusive enteral nutrition uptake rates in treatment naive Crohn's disease patient
Hemant Bhavsar1, Kristian Bravin1, Rajiv Mohan1
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Introduction: Exclusive Enteral Nutrition (EEN) is recommended as first line therapy to induce
remission in children with active luminal Crohn's Disease (CD) 1. 6-8 weeks of EEN provides bowel
rest and nourishment to bowel promoting mucosal healing, reduces antigenic load, decreases
permeability and protein loses from the inflamed bowel, decreases colonic faecal bile salt load to help
restore bone mineral density and improve growth. EEN should be preferred over corticosteroids in
paediatric inflammatory intestinal CD, including colonic involvement.
Objectives: To study rates of uptake of EEN and associated factors influencing this in East Midlands
South region in treatment naïve patients with CD.
Methods: Retrospective data collection of treatment naïve patients with new diagnosis of
inflammatory bowel disease (IBD) was done over 18 month period. Patients with ulcerative colitis and
IBDU with extensive colonic involvement treated with steroid were excluded. Details of exclusive
enteral nutrition treatment discussed with family (leaflets), choice of feed, dietician input, duration of
the treatment and success both in terms of completion as well as steroid free remission 6 months post
treatment along with the cause of failure were reviewed.
Results: 53 patients were diagnosed with IBD over 18 month. 24 patients with UC and IBDU patients
with severe colonic involvement treated with steroids were excluded. EEN was offered to 27/29
patients with CD (2 had top down treatment with biologics for severe perianal disease). Specialist
Gastroenterology Dietician (SGD) contacted patients and families within one week from diagnosis in
26/27 (96.3%). EEN was accepted in 16/27 patients (59.25%). 3/16 patients started on EEN could not
complete the full course in spite of adequate support and were prescribed steroid course as an
alternative. 13/27 (48%) patients completed at least 6 weeks on EEN with at least 4 phone
consultations from SGD during this period. Steroid free remission at 6 months was seen in 8/13 (61%)
Conclusions: Majority of our endoscopy lists were done on Friday afternoon which meant poor
availability of dietetic support on the day of the diagnosis. In addition, we did not routinely admit
patients for establishing EEN. Patients are given written information on EEN and starter pack with
instructions to try sample Modulen feeds and were contacted early next week by SGD. It is
encouraging that we are achieving nearly 60% EEN treatment completion rates with 61% steroid free
remission rates at 6 months. We have discussed strategies to improve our local practice by routinely
offering EEN for 8 weeks with other modular feeds offered with Modulen in the starter pack. We would
like to re-audit this as a part of multicentre study to compare results with centres where patients at
diagnosis are routinely admitted for establishing EEN.
References: Consensus guidelines of ECCO/ESPGHAN on the medical management of paediatric
Crohn´s disease F.M. Ruemmele G. Veres K.L. Kolho; Journal of Crohn´s and Colitis, Volume 8, Issue
10, 1 October 2014, Pages 1179-1207, https://doi.org/10.1016/j.crohns.2014.04.005
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Characteristics and followup on body composition, physical activity and quality of life in
paediatric patients with inflammatory bowel disease
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Gábor Veres4
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2Semmelweis

Objectives and Study: Paediatric inflammatory bowel disease (IBD), such as Crohn's disease (CD)
and ulcerative colitis (UC) is associated with malnutrition and weight loss affecting body composition
(BC). Characteristic symptoms of IBD are abdominal pain, arthralgia and fatigue leading to impaired
physical activity (PA), affecting muscle, bone strength and quality of life (QoL). According to our
knowledge, there is no other followup study analyzing BC, PA, and QoL, therefore the aim of this study
was to characterize these parameters in newly diagnosed CD and UC patients, and to follow them for
a 6 month long period of time.
Methods: BC, PA and QoL were detected in newly diagnosed IBD patients (n=42, mean age:
13,9±2.1). Our patients were divided into four groups: newly diagnosed IBD patients with PCDAI< 30
or PUCAI< 35 at diagnosis (nCD; n=9 and nUC; n=5) and patients with PCDAI>30 or PUCAI>35
(nCDact; n=15 and nUCact; n=12). BC, including fat-free mass (FFM), and body fat mass (BFM) was
measured via bioelectrical impedance, using the InBody 720 device. PA was assessed with the
Physical Activity Questionnaire (PAQ) and QoL with validated IMPACTIII questionnaire. Patients were
measured at the time of the diagnosis (M0), after two months (M2) and after 6 months of the diagnosis
(M6). According to healthy controls, BC data (n=307, mean age: 14.28 ± 2.1) FFM and BFM were
calculated via the LMS method.
Results: In the nCD group FFM Z-score (M6 vs. M0: p=0,47), social functions (M6 vs. M0: p =0,18)
and PA (M2 vs. M0: p=0,018) increased, while non of these parameters changed in nCDact group. PA
after school correlated with QoL at M2 (p=0,001, r=824) and M3 (p< 0,0001, r=0,904) in nCD group.
There was a correlation in nCDact group between QoL and PA after school (p=0,023, r=0,738), FFM
Z-score and PA at PE classes (p=0,004, r=0,844) and body image and BMI Z-scores (p=0,003,
r=0,927) and PA (p=0,041, r=0,774) at diagnosis. At M6, QoL was determined by BFM Z-scores
(p=0,026, r=0,921) and by PA at PE classes (p=0,006, r=0,935). Non of the BC parameters changed
in nUC patients, but FFM Z-score increased in nUCact group (M6 vs. M2: p=0,024). According to the
IMPACT-III questionnaire, there was an increase in nUCact patinets in QoL (M2 vs. M0: p=0,12 és M6
vs. M0: p=0,043), including social functioning (M6 vs. M0: p=0,043) and emotional functioning (M6 vs.
M0: p=0,043). There was a decrease in the bowel symptoms domain (M2 vs. M0: p=0,018; M6 vs. M0:
p=0,043).
Conclusion: According to our data, BC, QoL and PA change during the first 6 months in nCD
patients, but not in nCDact patients. PA is important in QoL in CD patients. Interestingly, QoL and FFM
changed in nUCact group during the study period. Asking patients about their PA can help us to get a
better impression of their QoL.
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Infliximab dose optimization during maintenance therapy in children with IBD
Felipe Briglia1, Sally Lawrence1, Alice Foster1, Evelyn Briglia1, Kevan Jacobson1
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Objectives and Study: Inflammatory bowel disease (IBD) activity has historically been monitored
based on symptoms and disease activity indices. Recently a “treat to target” strategy was reported to
be associated with better outcomes, including less surgery, fewer hospitalizations and longer duration
in remission. Optimizing biologic therapy based on Therapeutic Drug Monitoring (TDM) is becoming
standard of care for management of IBD patients. However, there are limited data on serum infliximab
(IFX) trough levels in paediatric IBD patients on maintenance therapy.
The aim of the study is to determine the frequency of low serum IFX trough level during maintenance
therapy in children receiving infusions in a tertiary centre, and the impact of dose optimization on drug
levels on clinical outcome.
Methods: A chart review of IBD patients on IFX at BC Children's Hospital was performed.
Demographics, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), albumin, hemoglobin,
PUCAI and PCDAI were recorded along with low IFX trough levels (baseline), and new trough levels
following dose adjustments. A request for trough level was determined by the treating physician based
on clinical characteristics and standard biomarkers of inflammation. Comparison was made between
laboratory findings pre and post dose adjustment. A low IFX trough level was defined as serum level <
5 mg/mL. A patient was considered on maintenance therapy beyond week 14 or after dose #4. The
data were analyzed using a t-test and x2 and a p< 0.05 was considered significant.
Results: 151 active patients who received their first IFX infusion between November 2008 and
January 2018 were reviewed. Forty-five patients (34 Crohn Disease (CD) and 11 Ulcerative Colitis
(UC)) with low trough levels (< 5mg/mL) on maintenance therapy were identified. Median age at
diagnosis was 10 years of age (IQR 8-12); Based on the Paris classification CD patients were
characterized as A1b (73.5%), L3 (50%), L2 (41.2%), L1 (2.9%) L4a (17.6%) L4b (11.8%) and B1
(97%), and UC patients as E4 (63.6%), E3 (18.2%) and E2 (18.2%). Perianal disease was identified in
41.2% of CD patients. Concomitant therapy was given in 82% of patients (Methotrexate 48.6%,
Azathioprine 51.4%). The median number of IFX doses at baseline was 15 (IQR 10-30), median dose
(mg/kg) 7.8 (IQR 5-10) with dosing interval of 7 weeks (SD 1.23). Baseline trough level was 1.9 (SD
0.97). Request for IFX trough level was based on clinical (31.1%), biochemical (31.1%) and both
clinical and biochemical findings (37.8%). Ninety eight percent of patients had dose adjustments
(increase dose, decreased interval, or both) with a 6.2-fold increase in trough levels (see table) This
was associated with an 18.2% incremental increase in remission rate and further 11% reduction in
disease activity.
Conclusions: Optimizing IFX therapy through TDM during maintenance is beneficial for children with
IBD. A higher rate of remission was achieved following dose adjustments in patients with low trough
levels. Larger prospective studies are needed to better delineate appropriate IFX trough levels in
children on maintenance therapy.
Parameter

Baseline

After dose adjustment

p value

Remission n (%)

28 (62.2%)

37 (82.2%)

<0.01

IFX trough level mean
(SD)

1.9 (0.97)

7.92 (4.59)

<0.01

Median ESR (IQR)

14 (9-29)

9.5 (5-16.5)

<0.01

Normal CRP n (%)

34 (75.6%)

42 (91.1%)

<0.01

Normal Albumin n (%)
41 (91.1%)
44 (97.8%)
<0.01
[Clinical and biochemical parameters at baseline (low trough) and after dose adjustment]
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Paediatric patients account for less than 1.5% of all prevalent inflammatory bowel disease
cases within a defined Scottish health board
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Objectives and Study: The true prevalence of paediatric inflammatory bowel disease (PIBD; IBD
diagnosed < 17 years of age) as a proportion of all IBD patients is unknown and is of vital interest for
healthcare provision and medical workforce planning. We conducted an extensive multi-parameter
search strategy to determine all cases of IBD (both PIBD and adult IBD (AIBD)) within NHS Lothian
(population = 889,450), a defined health board and the largest of three within South-East Scotland.
Using capture-recapture sampling, with manual confirmation of all diagnoses through electronic patient
record (EPR) review, we aimed to provide a robust prevalence estimate for all-ages IBD and
determine the true proportion of paediatric to adult patients.
Methods: All Scottish residents have a unique community health index (CHI) number for
identification/linkage purposes. We captured patients from the following sources (where relevant for all
IBD, PIBD and/or AIBD) to identify possible IBD cases to 31.08.18; inpatient IBD codes (K50/51/52)
(n=15,879), IBD pathology codes (n=7313), calprotectin registry (n=7129), primary care 5'ASA
prescriptions (n=5079) and secondary care IBD biologic prescriptions (n=842). Prevalent PIBD cases
were then cross-referenced against the South-East Scotland prospective PIBD database (n=521). All
possible cases were manually screened by 7 AIBD and 3 PIBD physicians to identify true cases as per
Lennard-Jones or revised Porto criteria. A1 age phenotype (IBD diagnosed < 17yrs) was determined
as per Montreal and Paris classifications of IBD.
Results: 24,188 possible IBD cases were identified; after manual EPR review 14,102 were excluded
as non-IBD diagnoses, 1,922 as out of catchment and 1,220 deceased. The total number of prevalent
patients on 31.08.18 was 6944, giving an all-ages point prevalence for IBD in Lothian of 0.78% (CD;
283/100,000, UC; 429/100,000, IBDU 68/100,000). Pathology coding identified the most cases with
>99% true positives and 72% of patients overall. The inclusion of ICD K52 coding (indeterminate
colitis) reduced the accuracy of inpatient coding from 75 to 27% but inpatient coding overall identified
only 55% of patients. 561 patients were classified as A1 phenotype constituting 8.1% of all cases. 99
patients were < 17yrs on 31.08.18, constituting 1.4% of all point prevalent cases; within this PIBD
cohort, 98% were being managed within paediatric services, with 2 patients diagnosed and managed
exclusively within adult centres. The incidence rate of PIBD for the 12 months from 01.09.17-31.08.18
was 17.1/100,000/year.
Conclusions: IBD patients of A1 age phenotype constitute 8.1% of all IBD cases within a robustly
defined all-ages Scottish health board; with an incidence rate of 17.1/100,000/year, this is a region
with one of the highest rates of PIBD in the world. Of note, the true prevalence of PIBD (IBD cases
aged < 17 years (A1) within paediatric services) as a proportion of all IBD patients is only 1.4%. Even
when taking into account the lower incidence of IBD in paediatric patients and the chronic nature of
this lifelong disease, this point prevalence rate is strikingly low.
Disclosure of Interest: DCW: speaker’s fees, travel support, and/or participated in medical board
meetings with AbbVie, Takeda, Roche, Ferring, Predictimmune, Dr Falk, Napp, and 4D Pharma. CL:
Financial support for research Abbvie, Oshi Health, Gilead. Consultancy Abbvie, GSK, Gilead, Oshi
health, Pfizer, Takeda, vifor. NP: Lecture fee(s) Abbvie and Takeda Lecture fees
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Inflammatory bowel diseases associated with primary sclerosing cholangitis in children: a ten
years case-control retrospective study
Sabrina Cardile1, Manila Candusso1, Tommaso Alterio1, Bronislava Papadatou1, Fiammetta Bracci1,
Daniela Knafelz1, Valerio Nobili1
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Objectives and Study: Primary sclerosing cholangitis (PSC) is one of the most common
extraintestinal manifestations (EIM) in Inflammatory bowel diseases (IBDs), usually associated with
ulcerative colitis (UC) with a specific phenotype. In paediatric patients, despite an incidence up to
7.8%, studies are limited and not fully clarifying the peculiarities of this association.
We conducted a retrospective study in order to evaluate clinical, serological, therapeutic options,
peculiar findings and outcomes in IBD patients with or without liver involvement.
Methods: We have performed a monocentric retrospective study evaluating 139 IBD paediatric
patients (85 UC, 54 CD; mean age 11.08 ± 4.47 yrs old) belonging to our Hepatology,
Gastroenterology and Nutrition Unit at Bambino Gesù Children's Hospital in Rome over a 10 years
period (January 2008-January 2018). Patients were divided into 2 groups; those with IBD PSCassociated (Group 1, 21 patients) were compared with those with IBD without liver involvement (Group
2, 118 patients). The statistical analysis included t student test, Welch's adaptation and Mann-Whitney
U test for continuous variables, and square test and Fisher exact test for categorical variables.
Results: There were no significative differences between groups for gender, age at diagnosis, family
history, duration of follow-up, presence of other EIM, time between symptoms onset and diagnosis.
Gastrointestinal (GI) symptoms were generally similar within groups, even if failure to thrive was more
frequent in Group 2 (p < 0.01). However, we found that in 2 patients with PSC the diagnosis of IBD
was made by screening, and vice versa 12 patients with IBD were asymptomatic at PSC diagnosis.
UC (p < 0.0001) with pancolic extension (p < 0.0001) was predominant in Group 1; there were no
differences for severity of activity neither for back-wash ileitis or rectal sparing. The presence of pANCA has been found as independent factor associated with PSC (p < 0.0001), while ASCA was
more predominant in Group 2. None of the patients in Group 1 underwent surgery; treatment with
immunosoppressors, in particular Azathioprine (p < 0.0001) has been predominantly used in this
group.
Conclusion: PSC is a heterogeneous disease with a prevalence >15% in our population. UC with
pancolitis and p-ANCA positivity were the main IBD features significantly associated with PSC. Close
monitoring should also be undertaken in asymptomatic patients for possible hepatobiliary involvement,
because early diagnosis and control of liver disease seems to result in a better outcome.
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Incidence and outcome of surgical intervention in our paediatric crohn's patients over 5 years
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Liverpool, United Kingdom
Introduction: Although surgery is non curative in Crohn's disease (CD), surgery still plays a major
role in Crohn's management. With the increasing incidence of CD in paediatric population, it is
important to measure the outcome of Crohn's patients requiring surgery.
Objectives: To assess the disease phenotype at diagnosis and to measure the incidence of surgery
for paediatric CD in a paediatric tertiary centre 5 years post diagnosis.
Methods: All CD patients in a single tertiary centre aged 0-16 who was diagnosed between 2012 and
2013 were included. Relevant data including demographics, Paris classification at diagnosis,
maintenance treatment, type and timing of surgical intervention post diagnosis and post-operative
outcomes where collected using the hospital data-base up to 5 years post diagnosis.
Results: 65 patients were diagnosed with CD between 2012 and 2013. 9 patients required right
hemicolectomy or subtotal colectomy during the 5 years. Median age of diagnosis 13years (range 9 to
15years). 6/9 patients had right hemicolectomy; 1 patient had right hemicolectomy with enterovesical
and enterorectal fistula repair; 1 patient had right hemicolectomy with small bowel resection and 1
patient had subtotal colectomy with ileostomy. Pre-op disease location, 4 at terminal ileum; 4 at
terminal ileum and colon and 1 was unsure (had right hemicolectomy at diagnosis). 6/9 patients
develop stricture pre-op and 4/6 had pre-stricture dilation. 1 patient had surgery at diagnosis, 6
patients had surgery between 1-12 months post diagnosis and 2 patients had surgery between 13-33
months post diagnosis.
Pearson chi square was performed to explore the association between disease phenotype at
diagnosis and surgical intervention. It showed that L3 and L4a (ileocolonic disease with small bowel
involvement distal to Treitz ligament) and B2 (stricturing disease) are associated with surgery
(p=0.0001).
1 patient developed intra-abdominal collection (managed conservatively) and 1 patient developed
stoma site infection in the early postoperative period. 5/9 patients reported weight gain and
symptomatic improvement within 6 months post-op, 3 patients reported ongoing symptoms post-op (at
transition) and 1 patient was lost to follow-up. Table 1 has shown the medication pre surgery and post
surgery.
Conclusions: The incidence of our Paediatric Crohn's patients required right hemicolectomy or
subtotal colectomy was 14%. Ileo-colonic distribution with small bowel involvement distal to the Treitz
ligament, and stricturing disease (B2) at diagnosis were significantly associated with early surgical
intervention in our patient cohort. Perianal disease was however not significantly associated with
surgery (p=0.42). Treatment with anti-TNF made no difference on rate of surgical intervention
(p=0.59).

Medication

Pre-op

Post-op

Nil

0

1

Azathioprine

5

4

Azathioprine & Anti-TNF

3

4

[Table 1: The medication for pre surgery and post surgery.]
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A home infusion programme for Infliximab (RemiCare) in paediatric Crohn's patients is
feasible, safe and cost-saving
Jeng Haw Cheng1, Richard Russell2, David C Wilson3, Sharon Irving1, David Aylward1, Victoria
Garrick2, Kirsten McLaren4, Catrin Barker5, Marcus Auth1
1Alder

Hey Children’s NHS Foundation Trust and University of Liverpool, Paediatric Gastroenterology,
Liverpool, United Kingdom
2Royal Hospital for Children, NHS GGC, Paediatric Gastroenterology, Glasgow, United Kingdom
3Royal Hospital for Sick Children, Paediatric Gastroenterology, Edinburgh, United Kingdom
4Merck Sharp & Dohme Limited, Immunology Team, Scotland, United Kingdom
5Alder Hey Children’s NHS Foundation Trust and University of Liverpool, Pharmacy, Liverpool, United
Kingdom
Introduction: The increasing use of biologics in paediatric Crohn's disease has implications on
surveillance, costs, and logistics. Regular infusions in hospital not only disrupt school attendance but
also family life. 3 tertiary gastroenterology centres with a pharmaceutical company (MSD) therefore
explored both feasibility and safety of an Infliximab home infusion programme (RemiCare) in a pilot
trial.
Objectives: To assess the safety, feasibility and cost-effectiveness of a Home Care Infusion system
for children with stable Crohn's disease on maintenance Infliximab treatment.
Methods: The programme ran from October 2014 until April 2018 and was offered to all eligible
patients with Crohn's disease. Feasibility was assessed in 3 centres (Liverpool, Glasgow and
Edinburgh). Inclusion criteria were >14 years of age, >5 previous infliximab infusions in hospital, and
clinical remission. Exclusion criteria were previous significant infusion reaction or difficult venous
access. N=8 patients met inclusion criteria and participated in 2 centres (Liverpool and Glasgow); the
Health Board covering Edinburgh did not approve the programme. A qualified infusion nurse obtained
blood samples and assessed disease activity by PCDAI score. A patient and carer satisfaction
questionnaire was collected at the end of the programme.
Results: Full data were available from N= 5 patients which were treated over 14 - 33 (median 28)
months exclusively in the Home Infusion trial. The median (range) distance from home to hospital was
48 (10 - 58) miles one way. A proportion of patients eligible for the home infusion trial preferred to
continue with hospital infusions.
The cost per home visit (excluding medication) was £373 whereas the cost for day case admission
(excluding medication) was £515. The median (range) age at initial diagnosis was 14 (12-15) years. All
patients received azathioprine co-immunosuppression. All patients had regular blood tests done at
home, processed by their GP practices, and the IBD nurses needed to collect these results for review
in the trial centres. The infusion intervals remained 8 weeks (n=3), or were adjusted to 7 weeks (n=1)
or 6 weeks (n=1) as required for emerging loss of response. During the trial, 1 patient had 1 flare up.
N=4 (80%) were transitioned to adult care, and Home infliximab had to be stopped for 1 patient due to
the study end. All 5 patients and carers agreed that RemiCare had reduced time spent travelling to
hospital, time away from school or work, and fitted in with the patient's family routine more easily.
Patient

PCDAI Range

Average PCDAI

Medican PCDAI

1

0 - 15

2.8

0

2

0 - 17.5

4.8

2.5

3

0-5

4.8

0

4

0-5

0.5

0

5
0 - 17.5
4.3
[Table 1: Disease activity during home Infliximab infusion]
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Conclusions: During the Home infusion pilot, no complication or unexpected worsening of Crohn's
disease was noted. The cost of home infusion was cheaper and feedback from parents and patients
was positive. On the other hand, the system required surveillance via IBD nurses in the local IBD
register and hospital infusions were preferred by some patients and carers eligible for home infusion.
Taken together, this pilot study provides first paediatric data to guide patients, carers and
professionals about the safety and feasibility of this innovative treatment option. A wider introduction of
the Home Infliximab infusion programme appears a cost saving option for managing IBD children living
remote from hospital and for other social preferences.

Disclosure of Interest: MKH Auth received travel grants from MSD, Janssen, Abbvie, and Nutricia.
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Pharma. D.C. Wilson received speakers feeds and travel support from Abbvie, Takeda, Roche,
Ferring and Predictimmune.
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Lower efficacy and safety of infliximab therapy in very early onset Crohn's disease
Youyou Luo1, Youhong Fang1, Jindan Yu1, Jingan Lou1, Jie Chen1
1Zhejiang

University School of Medicine, Children’s Hospital, Gastroenterology Department,
Hangzhou, China
Objectives and Study: To observe the efficacy and safety of infliximab in children with very early
onset Crohn's disease (VEOCD).
Methods: Children who were diagnosed with Crohn's disease (CD) and treated with infliximab were
enrolled from 2006 to 2017 in one referral centre. Clinical manifestations, disease activity index,
endoscopic index scores and adverse effects were retrospectively recorded at baseline, week 14 and
week 54. Patients were divided into three groups: group A( diagnosed before age 6), group B
(diagnosed between age 6 and age 10) and group C (diagnosed later than age 10). The efficacy and
safety of infliximab was compared between these three groups. Secondary loss of response of
infliximab was recorded in cases who achieved clinical remission after 3-dose induction therapy.
Results: Fifty-two cases were enrolled. Sixty percent was male. The average age was 9.4 years.
Thirteen (25%) cases were younger than 6 years old. Forty-six individuals completed inducing
remission therapy of infliximab. Forty-six percent (6/13) of the patients in group A achieved complete
remission at week 14, which was significantly lower than children in group B and group C combined
(77%, P=0.037). Thirty cases received infliximab therapy for more than 54 weeks. At week 54, 4 of 10
(40%) group A patients were in complete remission, compared with 5 of 7 (71%) group B and 16 of 23
(70%) group C patients. No significant difference was seen among those three groups. Twenty-eight
patients repeated their colonoscopy at week 14. 2 of 8 patients (25%) in group A achieved mucosal
healing , as compared with 3 of 7 patients (43%) in group B (P=0.608) and 14 of 19 patients (74%) in
group C (P=0.033) . Thirty-eight percent of the patients had secondary loss of response in group A
and group B combined, as compared with 6% of the patients in group C (P=0.029). The increasement
of BMI for age z score was significantly lower in group A than that in group B and group C combined
(P=0.028). The adverse effects were significantly higher in group A than that in group B and group C
combined (P=0.042).
Conclusions: Patients with VEOCD had lower efficacy of inducing remission therapy with infliximab,
and higher adverse effects, as compared with CD patients older than 6 years.
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The characteristics of ulcerative colitis of paediatric primary sclerosing cholangitis: a singlecentre study in Asia
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Objectives and Study: Primary sclerosing cholangitis (PSC), a cholestatic liver disease, is often
associated with ulcerative colitis (UC). We aimed to elucidate the difference in clinical characters
between of UC and PSC-UC children in this study
Methods: We retrospectively recruited UC children with and without PSC between 2006 and 2017 in a
tertiary centre in Taiwan. The clinical data including gender, age of diagnosis, extent of the disease,
UC-related surgery, clinical and endoscopic severity scores, medications and laboratory data were
analysed.
Results: We identified 5 PSC-UC children (PSC-UC group), and another 26 children with UC alone
(non-PSC UC group) in our institution during the study period. UC Endoscopic Index of Severity (6.00
vs. 9.00, P = 0.007) and Mayo score (4.00 vs. 8.00, P = 0.010) were significantly lower in PSC-UC
group as compared with non-PSC UC group. PSC-UC group had higher aminotransferase and total
bilirubin level than non-PSC UC group. The prevalence of immunosuppressants usage is significantly
higher in PSC-UC than non-PSC UC group during their course (100% vs. 42.3%, P = 0.04), but no
difference in the prevalence in the use of steroid, mesalamine, or biologics. However, more PSC-UC
patients continue the use of steroid (80% vs. 14.5%, P = 0.010). In the 5 PSC-UC patients, 3 patients
were compatible with definite autoimmune sclerosing cholangitis (ASC), 1 with probable ASC. Two of
the definite ASC patients also compatible with IgG4-related disease.
Conclusions: Paediatric PSC-UC patients had less severe UC activity in terms of clinical activity
index and endoscopic severity index but are more likely to continue the use of steroid and
immunosuppressants for the control of liver disease.
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PSC-UC
n

5

non-PSC UC

P-value

26

Age A1a (0 to <10 y/o),
3 (60.0%)
n (%)

12 (46.2%)

0.654

Extent, E4 (pancolitis),
4 (80.0%)
n (%)

12 (46.2%)

0.333

UC-related surgery, n
(%)

0 (0%)

4 (15.4%)

0.475

UCEIS, median (IQR)

6.00 (5.00-7.00)

9.00 (7.25-11.00)

0.007*

Total Mayo score
(median, IQR)

4.00 (3.50-4.00)

8.00 (6.00-10.00)

0.010*

19 (73.1%)

0.562

Current steroid use, n
4 (80.0%)
(%)

4 (15.4%)

0.010*

History of
immunosuppressants 5 (100.0%)
use, n (%)

11 (42.3%)

0.043*

History of steroid use, n
5 (100%)
(%)

[The Characteristics of PSC-UC and non-PSC UC Patients]
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Safety and efficacy of ferric carboxymaltose [FCM] for the treatment of iron deficiency anaemia
in paediatric patients affected by inflammatory bowel disease (pIBD)
Lucia Cococcioni1, Aya Elzein1, Sara Sider1, Sibongile Chadokufa1, Rachael Buckingham 1, Attah
Ocholi1, Neil Shah1, Sara McCartney2, Efstratios Saliakellis1, Osvaldo Borrelli1, Fevronia Kiparissi1
1Great

Ormond Street Hospital for Children NHS Foundation Trust, Gastroenterology, London, United
Kingdom
2University College London, Gastroenterology, London, United Kingdom
Objectives and Study: Iron deficiency anaemia (IDA) is a common complication of pIBD affecting
cognitive development and quality of life, and its oral treatment might be is hampered by as poor
compliance and efficacy. Intravenous FCM has been shown to be effective and safe for IDA in adult
patients, but paediatric studies are limited.
Aim: To study the safety and efficacy of FCM in the treatment of IDA in pIBD.
Methods: Retrospective review of all pIBD patients with IDA treated with FCM between 2013-2018 in
two tertiary care paediatric IBD centres. IDA was diagnosed by combining haemoglobin (HB),
haematocrit (HCT), mean cell volume (MCV), iron levels, Total Iron Binding Capacity (TIBC),
transferrin saturation (TSAT) and ferritin. Inflammatory biomarkers (C-Reactive Protein [CRP] and
faecal calprotectin [FC]) were also assessed. Patients received 500-1500 mg of FCM according to
body weight. Bloods were repeated 4-6 weeks after each infusion. Patient and disease characteristics
are expressed as percentage and mean±SD. Paired samples t-test was used for statistical analysis,
and significance was set at the P< 0.05 level.
Results: A total of 213 infusions were administered to 132 pIBD patients with IDA, 70 males (53%),
Crohn's disease=90 (68.2%), Ulcerative colitis=25 (18.9%), Inflammatory Bowel Disease
Unclassified=17 (12.9%). Mean age at the first injection was 12.53 years (SD 3.811, range 3-18).
Four-six after first FCM injection a significant improvement was found in HB (107.36±15.899 vs
122.34±SD, p< 0.001), HTC (0.333±0.4 vs 0.375± 0.375; p< 0.001), MCV (75.94±6.8 vs 80.35±6.82,
p< 0.001), iron (7.37±5.03 vs 11.96±7.21 umol/l, p< 0.001), TIBC (63.71±18.02 vs 54±49.80 umol/l, p<
0.001) TSAT (12.16±8.14 vs 24.19±13.64 %, p< 0.001) and ferritin (64.32±168.45 vs 215.77±195.43
ug/l, p< 0.001). No statistical difference was observed pre and post infusion for CRP and FC. Only 3
patients showed an adverse reaction: one developed an anaphylactic reaction, the remaining 2 itch
and transient fever. No adverse events were recorded in patients under 6 years old (n=11).
Conclusion: FCM administration is safe and effective for routine management in children with IBD,
including those who are under 6 years old.

Contact e-mail address: lucia.cococcioni@gosh.nhs.uk

Volume 68, Supplement 1, May 2019

509

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-351
Experience with therapeutic Drug Monitoring (TDM) on Infliximab (IFX) in Paediatric
Inflammatory Bowel Disease (pIBD)
Lucia Cococcioni1, Aya ElZein1, Sara Sider1, Sibongile Chadokufa1, Rachael Buckingham 1, Attah
Ocholi1, Neil Shah1, Osvaldo Borrelli1, Fevronia Kiparissi1
1Great

Ormond Street Hospital for Children NHS Foundation Trust, Gastroenterology, London, United
Kingdom
Objectives and Study: IFX is effective in treatment of pIBD. Low IFX trough levels and high
antibodies to IFX (ATI) are associated with loss of response to IFX. Optimizing therapy with early
trough levels and maintenance of monitoring has been suggested to be effective in the pIBD
management.
Aims: To evaluate whether proactive TDM with ATI is enabling clinicians to improve clinical outcomes,
additionally to looking at biomarkers and PCDAI/PUCAI indices. Data suggest that drug levels
between 5-10 mg/l with negative ATI should be aimed to improve clinical outcomes and biomarkers.
Methods: Retrospective review over 5 years of pIBD patients (n= 55) treated with IFX (5 mg/kg, 8
weekly); Crohn's disease [CD]=34; Ulcerative Colitis [UC]= 10; Inflammatory Bowel Disease
Unclassified [IBDU] = 6; Early Onset Inflammatory Bowel Disease [EOIBD]=4; Males= 29, age at
diagnosis 3-14 years, median 9. All patients were additionally on Azathioprine. 3 groups were
identified: group 1 included patients with IFX level pre 4th dose < 0.8 mg/l; group 2 were patients with
IFX levels between 0.8- 5 mg/l and group 3 patients with IFX levels> 5 mg/l
Results: IFX and ATI levels pre 4th dose were available for 34 patients, with IFX median level=2.50
mg/l (range 0.8 -31.6) and ATI median=0mg/l (range 0-203).
Group 1: n=5(14.7%). In 4/5 (80%) patients treatment were escalated to 10 mg/kg. 50% had negative
ATI pre 4th dose, but developed ATI afterwards, 50% already had ATI before escalation of treatment.
3/4 patients went in to clinical remission. One was switched to Adalimumab (ADA).
Group 2: n= 16 (47%). IFX median levels=2.2mg/l (range 0.9-4.7), ATI median level=0 (range 0-203).
3/15 (20%) were switched to ADA: 1 for allergic reaction to IFX, the remaining 2 did not clinically
respond. 5/15(33%) patients continued on IFX 5 mg/kg 8 weekly with clinical response. In 7/15(47%)
of patients treatment was escalated by either double dosing or shortening intervals. Only 3/15(20%)
developed ATI. The PUCAI/PCDAI decreased from mild to quiescent in 11/13, in 2/13 patients
worsening of symptoms occurred leading to escalation of treatment.
Group 3: n=13(38%). IFX median level=10mg/l(range7.8 -27), ATI median level=0 (range 0-54). 10/13
(77%) patients remained on 5 mg/kg 8 weekly; 2 patients switched to ADA (1 for allergic reaction to
IFX); in 1 patient the IFX interval was shortened to 6 weekly, going into clinic remission. The
PUCAI/PCDAI decreased from moderate to inactive in 8/10 (80%), 2/10 (20%) patient had quiescent
disease.
Conclusion: Our study suggests that proactive TDM approach improved clinical outcomes
(PCDAI/PUCAI) in all 3 groups by increasing and maintaining adequate drug levels and reduction ATI
in some patients.

Contact e-mail address: lucia.cococcioni@gosh.nhs.uk

Volume 68, Supplement 1, May 2019

510

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-352
Observational study on transition care for young adults with inflammatory bowel disease:
results and perspectives
Antonio Corsello1, Daniela Pugliese1, Fiammetta Bracci2, Daniela Knafelz2, Bronislava Papadatou2,
Franca Viola3, Marina Aloi3, Salvatore Cucchiara3, Luisa Guidi1, Antonio Gasbarrini4, Alessandro
Armuzzi1
1Fondazione

Policlinico Universitario A. Gemelli IRCCS, OU Internal Medicine and Gastroenterology
Columbus, Rome, Italy
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Objectives and Study: Transition from pediatric to adult care of patients affected by Inflammatory
Bowel Disease (IBD) is a critical moment which needs specific care and multidisciplinary involvement,
because of the important psychological implications IBD may have and due to its impact on quality of
life. The aim of the study was to evaluate the transition process of consecutive patients transferred
from two pediatric centers to an IBD adult referral unit in the last 4 years, by the collection of
epidemiological and clinical outcomes of the population and by the administration of specific
questionnaires.
Methods: 77 patients (age 22,12±3,49) with IBD onset before 18yrs old, of which 58% affected by
Crohn´s Disease (CD), were recruited. The parameters that have been evaluated includes age at
transition, clinical phenotype, need of surgery before and after transition, number and type of
therapies, disease activity at the moment of transition and endoscopic reports.
Results: The mean age at transition was 20.2±2.7yrs (on average 8.3±4.6yrs after diagnosis), with
41,6% of patients who already had surgery and 77,9% who received corticosteroids for long periods of
time (>3 months) during childhood. In CD´s group, 42% presented growth delay at diagnosis, and 33%
had perianal disease. Furthermore, 61% of them already received biologics in addition to
immunosuppressants before transition (of which 28% already tried 2 or more), and 24% had to stop
their drugs because of adverse reactions. Finally, 25% of patients still arrived at transition with
moderate to severe disease activity (score III and IV on Partial Mayo Score and Harvey-Bradshaw
Index), with 44% who had to modify their therapy 19% who underwent surgery within 2 years from
transition. From datas collected more than 69% of patients still come to the adult gastroenterologist
together with parents, and 88% refer that parents still have an important role in the disease
management. 75% of patients interviewed have a positive opinion of their transition process, and
highlight how priorities of this process have to be a normal or mild disease activity during transition
and joint medical appointments which includes both gastroenterologist and pediatrician teams.
Conclusions: Timing of transition in the population observed is far away from the ideal timing
suggested by international guidelines. The aggressive phenotype of pediatric IBD and the lack of
consensus about the transition process´ management forces to a careful reasoning about needs and
ways to improve it.
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Variability and suboptimal drug exposure with standard weight-based Infliximab induction
dosing in the youngest children: a multicentre prospective study of paediatric Crohn's disease
Eileen Crowley1, Amanda Ricciuto1, David Mack2, Nicholas Carman2, Wael El-Matary3, Karen Frost1,
Valerie Arpino1, EI Benchimol4, Hien Huynh5, Matthew Carroll5, Sally Lawrence6, Kevan Jacobson6,
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Objectives and Study: Between-patient variability of drug clearance and hence of drug exposure
following administration of a standard dose is common to all monoclonal antibodies. Factors
contributing to the observed variation in drug levels include patient body size and sex, inflammatory
burden, serum albumin, concomitant immunomodulation and presence or absence of anti-drug
antibodies. Pro-active therapeutic drug monitoring (TDM) to allow individualization of dose based on
observed exposure is attractive as a means of optimizing efficacy in children, but data during the
important induction period are sparse. Among children starting infliximab (IFX) within the multi-centre
Canadian Children IBD Network inception cohort study, we measured trough levels prior to dose 3,
aiming to examine variability in exposure, determinant factors, and optimal pre-dose 3 levels.
Methods: Beginning May 2016, children with IBD initiating IFX at centers within the CIDsCANN
inception cohort study had trough levels measured by ELISA at the time of the final induction dose.
Induction regimens were at the discretion of the treating physician. Pre-infliximab demographic and
phenotypic data were prospectively collected. Prior to infliximab and subsequently at third infusion,
disease activity and routine laboratory parameters were measured. Influence of patient's
anthropometrics - weight, height, body mass index (BMI) and body surface area (BSA) on pre dose 3
levels were assessed. Descriptive statistics were provided with medians and interquartile range (IQR)
for continuous variables. Continuous variables were then compared with the Mann Whitney U test.
Categorical variables summarised with frequencies and proportions were compared with Chi squared
or Fisher's exact test, as appropriate. To determine the independent effects of baseline variables
associated with pre-3 levels, a multivariable model was constructed. Wald backward selection was
applied to variables with a p value of < 0.1 in univariate analysis (UVA) to build the multivariable model
for factors predictive of pre-dose 3 trough levels.
Results: Between May 2016 and July 2018, at one of 10 participating sites in the Canadian Children
IBD Network, 88 children and adolescents without any prior biologic treatment, received 3-dose
infliximab induction as a treatment of IBD; Crohn's disease (n=62). Among CD patients infused at
weeks 0, 2, 6 with 5 mg/kg/dose, median pre dose 3 Ifx levels were 22.7ug/ml IQR (14.37-28.4), with
wide variability noted. In multivariable modeling serum albumin (p=0.004) and BSA (p=0.024) were
predictive of IFX pre-dose 3 level (r2 0.53, (p=< 0.001). Younger patients had lower trough levels.
Conclusions: There is marked variability in early IFX exposure despite standard weight-based
dosing. Patients with a lower BSA are getting disproportionately less drug when dosed according to a
standard weight based regimen. Smaller (usually younger) patients are underdosed. BSA-based
dosing may be preferable to achieve desired trough levels during induction.
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Outcome of pediatric Crohn's disease (CD) before vs after 2014 - is there an impact of the
pediatric guidelines on the medical managament of CD?
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Objectives and Study: The ECCO-ESPGHAN guidelines for the medical management of pediatric
Crohn's disease (CD) were published in 2014. Whether their implementation has changed the course
of the disease has not been investigated yet. The aim of our study was to compare the long-term
evolution of pediatric Crohn's disease patients diagnosed and treated before and after 2014 in order to
evaluate the impact of guidelines on clinical practice.
Methods: All children diagnosed with CD from 2010 to 2018 in a French tertiary referral center for
Inflammatory Bowel Disease were retrospectively included in this study. Patients diagnosed after 2014
were compared to those diagnosed between 2010 and 2014. For each patient, at baseline and every 6
months, the number of relapses (defined as any hospitalization or surgery related to the disease
and/or need for a corticosteroid course and/or need for treatment escalation), the occurrence of
complication, treatment received and biological parameters were noted.
Results: One hundred and fifty-four patients were included in the analysis, 78 (51%) diagnosed after
2014. The two groups didn't differ for all the baseline demographic, clinical and laboratory
characteristics. A top-down approach was the choice for a significantly higher proportion of patient
diagnosed after 2014 who received anti-TNF at the diagnosis (42% Vs 16%, p 0.0004). Conversely an
immunomodulatory therapy was chosen at the diagnosis in a significantly higher proportion of patients
diagnosed before 2014 (51% Vs 34%, p 0.03). When comparing the number of relapses, only at oneyear a statistically significant lower number of relapses was observed in patients diagnosed after 2014
(20.5% Vs 39%, p 0.01). The time to the first relapse didn't differ between the 2 groups (HR 1,3, CI
0,97 to 2,15, p 0.33). The delay from diagnosis and first anti-TNF treatment was significantly shorter in
patients diagnosed after 2014 (HR 0.19, CI 0,10 to 0,34, p < 0.0001).
Conclusions: The new guidelines do not seem to have changed the course of the disease (even if a
trend towards a better outcome can be observed). A top-down approach is now a consolidated
strategy for the management of high-risk children with CD. Lager cohorts and a longer follow up are
needed to conclude on the long-term effects of such therapeutic management.
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Objectives and Study: Inflammatory bowel disease (IBD) can be particularly challenging during
infancy and adolescence, with a high impact on the patient´s health-related quality of life (HRQoL).
Catastrophizing, defined as an exaggerated negative mental status experienced during painful
situations, has been described in paediatric chronic pain but has not been investigated in patients with
IBD so far.
We aimed to evaluate how parents´ anxiety, depression and catastrophizing influence HRQoL and
disease perception in children with IBD and to evaluate how patients´ catastrophizing impacts on their
HRQoL.
Methods: In a prospective study, patients with IBD and their parents were recruited in two paediatric
gastroenterology centres, from January to November 2018.
Children filled questionnaires on HRQoL (IMPACT III, specific for young IBD patients) and
catastrophizing (Pain Catastrophizing Scale - Children). Parents filled questionnaires on anxiety and
depression (Hospital Anxiety and Depression Scale) and catastrophizing (Pain Catastrophizing Scale Parents). Disease activity was measured by weighted Pediatric Crohn's Disease Activity Index
(wPCDAI) and Pediatric Ulcerative Colitis Activity Index (PUCAI).
Correlation tests (Pearson and Spearman correlation coefficients - CC) were used to detect matches
between anxiety, depression, catastrophizing and HRQoL, and between wPCDAI/PUCAI and HRQoL.
Results: Seventy-two patients, sixty mothers and forty-two fathers were included.
The median age of patients was 14 years (IQR 11-16 years); 62% were boys; 49% had Crohn´s
disease, 51% had ulcerative colitis. The median age of mothers was 45 years (IQR 42-49 years); the
median age of fathers was 49 years (IQR 45-53 years).
Mother´s anxiety and father´s depression were significantly associated with lower children´s HRQoL
(CC R -0.35, p-value 0.005; CC R -0.31, p-value 0.04, respectively).
Child´s catastrophizing was significantly associated with lower HRQoL (CC R -0.73, p-value < 0.001),
as both mother´s and father´s catastrophizing (CC R -0.34, p-value 0.007; CC R -0.47, p-value 0.001,
respectively).
Higher PUCAI was significantly associated with lower HRQoL (CC R -0.67, p-value < 0.001), but a
higher wPCDAI was not correlated with lower HRQoL (CC R -0.12, p-value 0.48).
Conclusion: Parental anxiety and depression, and both child´s and parents´ catastrophizing
significantly worsen the disease perception. Physicians should recognise the impact of these
psychological factors and evaluate cognitive-behavioural therapy to optimise patients health: regarding
HRQoL, the matter is not only how severe is the disease, but how one responds and copes with IBD.
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Evaluation of gender-specific differences in the course of disease of paediatric patients with
Inflammatory Bowel Disease based on data of the CEDATA-GPGE-register
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Objectives and Study: The CEDATA-GPGE-register collects disease features of over 5000 children
and adolescents with inflammatory bowel disease (Crohn's Disease (CD), Ulcerative Colitis (UC) and
Indeterminate Colitis). The presented analysis aims to identify differences in the presentation and
course of disease between male and female patients.
Methods: All patients from CEDATA GPGE registry were grouped by gender, diagnosis and age
group. The groups were compared in initial presentation, activity, localization and disease behaviour,
as well as Tanner puberty stage (see figure below). Therapy and reaction to therapy is compared
between male and female patients.
Results: 1510 patients were included into the analysis. Of all male patients (n=852) significantly more
suffered from Crohn's disease (65,14% vs. 58,34%, p=0,007), while female patients (n=658) suffered
from Ulcerative Colitis significantly more frequently (26,05% vs. 33,59%, p=0,0014). Gender-specific
differences were observed in the presentation of initial symptoms: Female CD-patients between the
ages of 0 to 9 years presented with blood in the stool significantly more often than male CD-patients in
the same age group (34,91% vs. 55,70%, p=0,0030). Furthermore female CD-patients between 10
and 16 years suffered from abdominal pain significantly more often than male patients within the same
age group (71,79% vs. 81,03%, p=0,0021). Differences were also observed in the initial disease
location and behaviour: Male CD-patients were diagnosed with disease location in the terminal ileum
and colon with simultaneous affection of the upper gastrointestinal tract (Paris-Classification L3L4a)
significantly more frequently than female CD-patients (31,42% vs. 22,86%, p=0,004). Additionally
penetrating disease behaviour with perianal disease was significantly more frequent in male CDpatients (3,05% vs. 1,04%, p=0,0397). In patients with Ulcerative Colitis male patients suffered from
pancolitis (Paris Classification E4) significantly more frequently than female UC-patients at initial
presentation (59,73% vs. 49,55%, p=0,0304). Gender-specific differences could also be found in the
course of therapy: In the second year following initial treatment (therapy duration 451-810 days) male
patients were treated with azathioprine significantly more frequent than female CD-patients (28,64%
vs. 23,40%, p=0,0212).
Conclusion: Gender associated differences in paediatric IBD could modulate the course of disease.
Further studies especially on the influence of gender concerning response to therapy and induction of
remission are needed as they may have impact on therapeutic decisions.
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Objectives and Study: In the etiopathogenesis of inflammatory bowel disease (IBD), inflammatory
and oxidative stress induced factors involved as well as genetic factors. Thiamine is known to have
effects such as alleviating oxidative stress and supression of inflammation. In our study we aimed that
to evaluate the antiinflammatory and antioxidant activity of thiamine in dextran sulfate sodyum (DSS)induced colitis in rats.
Methods: Six to eight week old male Wistar Albino rats (adolescence) were randomly divided to four
groups: Control group (n=7), DSS group (n=7), thiamine group (n=7), DSS+ thiamine group (n=7). The
colitis model was induced by adding 3% DSS drinking water for seven days. Thiamine administration
was applied to the thiamine group and DSS+ thiamine group for 21 days at two doses of 600
mg/kg/dose by oral gavage from the eigth day of experiment. All rats were examined for stool
consistency, macroscobic hemorrhage, rectal edema and body weight measured daily. Disease
activity index (DAI) was calculated and recorded daily. At 28 days, all rats were sacrificed under ether
anesthesia, the spleen weight, the colon length and the colon weight were measured. Colon and
rectum tissues were examined histopathologically and malondialdehyde (MDA), glutathione (GSH),
tumor necrosis factor alpha (TNF-α) and interleukin-6 (IL-6) levels were measured. Furthermore TNFα and IL-6 levels were measured by ELISA method.
Results: In DSS+ thiamine group, it was seen that the DAI score was decreased earlier, rectal
edema, rectal bleeding and diarrhea times were shorter, weight gain started earlier and weight gain
was higher then DSS group at the end of the experiment. There was no increase in DAI score in
thiamine and control groups. This suggests that thiamine has possitive effects on clinical findings of
colitis.
Histological damage to the colon tissues was observed in the DSS administered groups when damage
was not observed in the control and thiamine groups. In DSS+ thiamine group, epithelial cell damage,
crypt loss and goblet cell loss were less than DSS group in the colon tissue. In the DSS+ thiamine
group, no congestion was observed in colon tissue compared to the DSS group, and inflammatory cell
infiltration was found to be significantly less than in the DSS group.
In the DSS+ thiamine group, IL-6 and TNF-α immunoreactivity was found to be decreased compared
to the DSS group. This suggests that thiamine has antiinflammatory activity in the colitis model formed
in rats. In the DSS+ thiamine group, the MDA level is decreased compared to the DSS group, and the
GSH and GPx levels are increased. This suggests that thiamine is an antioxidant activity in the colitis
model formed in rats.
Conclusions: This is the first study to show that the antioxidant and antiinflammatory activity of
thiamine in an experimental colitis model. Our results demostrates that thiamine has an
antiinflammatory and antioxidant activity in colitis model. There is a need for experimental and clinical
researchs in this area.
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Excess adiposity is a common finding in children and adolescents with inflammatory bowel
disease
Jasbir Dhaliwal1, Inez Martincevic1, Williams Brock1, Valerie Arpino1, Church Peter1, Thomas Walters1,
Anne Griffiths1, Marialena Mouzaki2
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for Sick Children and the University of Toronto, Division of Gastroenterology, Hepatology
and Nutrition, Toronto, Canada
2Cincinnati Children's Hospital Medical Center, Division of Gastroenterology, Hepatology and Nutrition,
Cincinnati, United States
Objectives and Study: The growing prevalence of obesity in children and adolescents is a significant
health burden, associated with both metabolic syndrome and non-alcoholic fatty liver disease. Obesity
can also affect children with chronic diseases, even those traditionally associated with weight loss,
such as inflammatory bowel disease (IBD). Obesity in IBD may adversely affect the efficacy of
biological therapy, increasing drug clearance with subsequent low drug concentrations. Intraabdominal surgery in patients with obesity can be both technically challenging and is associated with
increased post-operative complications. Given the suspected influence of body composition on
clearance of monoclonal antibodies we undertook to assess the body composition of children with IBD
initiating treatment with infliximab, and to assess the accuracy of clinically available tools in predicting
excess body fatness in this context.
Methods: Prospective cohort study performed at The Hospital for Sick Children (Toronto). All children
and adolescents between the age of 5-17years with IBD initiating Infliximab therapy from January
2017 to July 2018 were recruited. Patient demographic, disease phenotypic and laboratory data at the
time of infliximab initiation were recorded. Body composition were assessed using air displacement
plethysmography (ADP). Fat mass index (FMI); fat mass weight divided by height squared was
calculated to estimate excess adiposity, defined by FMI≥age- and gender- specific 75th percentile.
Anthropometric measurements: weight, height, and BMI, were converted to z-scores using WHO
criteria. Two trained dietitians obtained mid upper arm circumference (MUAC) and triceps skin fold
thickness (TSFT) measurements using standardized approaches. MUAC and TSFT were used to
calculate arm fat area (AFA) and arm muscle area (AMA), and converted into z-scores. Statistical
analysis was applied when appropriate, and all analyses were performed using SPSS.
Results: Fifty-three (68%male; 55%Crohn's disease, 45%Ulcerative Colitis) children with IBD were
included. Median age was 15.3(13,16) years, 38% post-pubertal, 53% newly diagnosed. 24% of
children with IBD had excess adiposity, as defined by FMI ≥75th centile, with no difference in disease
phenotype (p=0.98). The mean BMI, MUAC and AFA z-score were all greater in those children with
FMI ≥75th centile than those with FMI < 75th centile. We found no gender difference in excess
adiposity, 25% of male versus 24% of females (p=1.0). Similarly, no difference in pubertal status and
children with excess adiposity (p=0.86).
Three children with FMI≥ 75th centile were not identified as being overweight by BMI alone
(kappa=0.65 (SE=0.12)). Similarly, MUAC z-score ≥1 did not identify 4 children (kappa=0.60
(SE=0.14)), and AFA z-score ≥ 1 one child with FMI≥ 75th centile (kappa=0.70 (SE=0.11)). The intraand inter- observer reliability between the two trained clinical dieticians was excellent with respect to
both MUAC and TSFT measurements, ICC values between 0.999-0.982.
Conclusions: One in four paediatric IBD patients have excess adiposity, and clinicians should be
aware this population of children are at risk for excess fat and as such a healthy lifestyle should be
encouraged to help prevent or treat excess adiposity.
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FMI ≥ 75th centile n=13

FMI <75th centile n=40

p-value

Age (yr)

15.7 (13.4, 16.1)

15.3 (12.2, 16.5)

0.94

Male % (n)

69% (9)

68% (27)

1.00

Ethnicity % (Caucasian
vs South Asian)

Caucasian: 26% South
Asian: 31%

Caucasian: 73% South
Asian: 69%

0.77

Steroids % (n)

54%

68%

0.27

Disease phenotype

CD: 24% UC: 25%

CD: 76% UC: 75%

0.94

Body mass index (BMI) z1.57±0.63
score

-0.76±1.31

<0.001

Mid upper arm
circumference z-score

1.32±0.61

-0.80±1.21

<0.001

Arm fat area z-score

1.54±0.63

-0.15±1.03

<0.001

0.97±1.11

0.03

Arm muscle area z-score -0.008±1.61

[Comparison of children and adolescents with IBD with and without excess adiposity defined as FMI ≥
75th centile]
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A new therapeutic approach: top down vs step up in paediatric Crohn's disease
Anna Dilillo1, Marina Aloi1, Salvatore Oliva1, Fortunata Civitelli1, Sara Isoldi1, Saverio Mallardo1, Giulia
D'Arcangelo1, Paolo Rossi1, Franca Viola1, Salvatore Cucchiara1
1Sapienza

University, Department of Pediatrics, Gastroenterology and Liver Unit, Rome, Italy

Objectives and Study: We aimed to evaluate the therapeutic efficacy of the top-down versus step-up
approach in achieving Mucosal Healing (MH), clinical remission, corticosteroid free clinical remission.
The disease course of Crohn´s disease is highly variable and difficult to predict; risk stratification is key
for effective and safe management. For those at risk of rapid disease progression, early
immunosuppression with anti-TNF therapy (the top-down strategy) rather than the conventional stepup is advocated to alter the disease course and reduce the risk of hospitalization and surgery.
Methods: A cohort of 49 paediatric Crohn' s disease (CD) were enrolled. Biologic-naive paediatric CD
patients starting anti-TNFα therapy and standard treatment were enrolled. Demographic and treatment
data were recorded.The diagnosis of IBD was based on Porto criteria. Clinical (PCDAI) and
endoscopic (SES-CD) evaluations, use of corticosteroids were performed at time 0 (T0) and after 6,12,
24, 36 months.The step up or top down therapy approach were collected, appropriate induction and
maintenance therapeutic schemes were applied.
Results: At enrolment, mean age was 12.3 ± 3 years and mean disease duration was 13.0 ± 16
months. 26 patients were in top-down group and 23 patients were in step-up group.At follow-up (6,24
months)in top-down group there were a decrease in PCDAI and SES-CD, achievement and
maintenance of MH compared with T0 (p< 0,046),(p< 0,036). Instead, step up group showed
significantly higher rates of disease's relapse and receiving steroids.
Conclusions: Early biological treatments have been shown to be more effective than step up
approach to achieve mucosal healing, steroid free clinical remission and low rates of disease's
relapse.
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Experience and outcomes in Paediatric Inflammatory Bowel Disease (pIBD) on Vedolizumab
with Biomarker and Therapeutic Drug Monitoring (TDM)
Theonymfi Doudouliaki1, Aya ElZein1, Sibongile Chadokufa1, Sara Sider1, Rachael Buckingham 1, Neil
Shah1, Attah Ocholi1, Efstratios Saliakellis1, Osvaldo Borrelli1, Fevronia Kiparissi1
1Great

Ormond Street Hospital, Gastroenterology, London, United Kingdom

Objectives and Study: Vedolizumab (VDZ) is a humanized immunoglobulin G1 monoclonal antibody
to a4b7 integrin which blocks gut lymphocyte trafficking. It is an effective induction and maintenance
therapy for Ulcerative Colitis (UC) and Crohn's disease (CD). Paediatric use in IBD is off label;
therefore data involving paediatric populations are encouraging but still limited. The aim of this study
was to look at outcomes of patients treated with VDZ, especially in regards to TDM.
Methods: Retrospective review of patients with UC and CD treated with VDZ in our centre over a 2
year period. Clinical activity scores (PCDAI/PUCAI/PGA), laboratory parameters, endoscopic and
histological information were collected for at least one year after initiation of VDZ treatment.
Results: At initiation of treatment 14 patients with CD: n=7 and UC: n=7, Female n= 8, age range
6.4years-17.9y (median 13.16y). The indication to start VDZ was failure of 2 anti-TNF treatments; all
patients had either Infliximab or Adalimumab or both.
Patients with CD had an increase in mean Hb from 113.7 mg/dl to 120.2 mg/dl (p: 0.291); with UC
patients from 114.2 mg/dl to 128.2 mg/dl (p: 0.056).
Patients with CD increased mean Albumin from 36.42 mg/dl to 38.85 mg/dl (p:0.078), while in UC
mean Albumin increased from 42 mg/dl to 44 mg/dl (p: 0.468)
Calprotectin level in CD of < 100 mg/kg was achieved in 1/7 patients (14%), < 200 in 2/7 (28%), the
remaining 4/7 (57%) had levels of 220 to 5300. In UC levels of < 100 mg/kg was achieved for 3/7
patients (42%), < 200 1/7 (14%), the remaining 3/7 (42%) had levels of 1043 to 2996.
7/14 (50%) had endoscopies prior to switch to VDZ (CD n=4 , UC n= 3), 09/14 (64%) had scopes
within one year after VDZ (CD n= 6/7 (85%) UC n=3/7(42%)). All CD patients on VDZ had
macroscopic/histological findings of active disease. VDZ was stopped in 3/7 (42%) CD patients 5-9
months into treatment due to poor clinical response. The remaining 4/7 (57%) remained at one year on
VDZ but were pending further reviews. 3/7 (42%) UC patients on VDZ who had scopes continued to
have macroscopic and histological inflammation.
PUCAI pre VDZ was 15 to 55 (mean: 38.57), post VDZ 0-50 (mean: 11.42) (p: 0.005), 1/7 did not drop
PUCAI. PCDAI pre VDZ was 35-65 (mean: 46.07), post VDZ 7.5-75 (mean:32.14)(p: 0.242)
Drug levels in UC patients (5/7) at the start of VDZ treatment were between < 3.1-56.6 mg/L (mean:
22.2), 6-12 months into VDZ treatment 7.5-18.9 mg/L (mean: 12.12), 2 drug levels pending. Drug
levels in CD patients (5/7) were initially between < 3.1-19.1 mg/L (mean: 12.5), dropping to < 3.1-11.5
mg/L(mean:6.8)
Conclusion: Our results suggest that Vedolizumab can be an effective treatment for paediatric
patients with IBD, previously not responding to treatment with anti TNFa biologics, however, outcomes
were better in Ulcerative Colitis patients. Multicentre prospective studies should improve our
knowledge and experience.
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Quality of life improvement following completion of induction remission Crohn's disease via
exclusive enteral nutrition
Hazel Duncan1, Lisa Gervais2, Victoria Garrick2, Lee Curtis2, Elaine Buchanan1, Tracey Cardigan1,
Lyndsay Sinclair1, Lucy McDermott1, Rachel Harris2, Rachel Tayler2, Richard Hansen1, Richard K
Russell2
1NHS
2NHS

GG&C, Dietetics, Glasgow, United Kingdom
GG&C, Paediatric Gastroenterology, Glasgow, United Kingdom

Objectives and Study: Crohn's disease (CD) as a chronic condition, is well recognised as having an
impact on patient quality of life (QoL). Within our centre exclusive enteral nutrition (EEN) is our
preferred treatment option for active luminal CD. IMPACT III is a validated IBD specific quality of life
tool.
Aim: To assess the QoL improvement for patients undertaking 8 weeks EEN to induce remission in
CD.
Methods: Data was gathered on patients that commenced EEN between March 2017 - June 2018.
Patients completed an IMPACT III score at the start and completion of an 8 week EEN course of
treatment. Other data collected included demographics, type and route of feeding, and wPCDAI score
at start and end of EEN course. Statistical analysis was carried out using Minitab.
Results: 22 patients commenced EEN and completed an IMPACT III within the study period with 15
patients completed 8 weeks EEN and had adequate data for analysis. 10/15 (66%) were male. Median
age at commencement EEN 12.16yrs (IQR: 11.16 - 14.37yrs). 14/15 were undertaking EEN as a 1st
course of treatment following CD diagnosis, 9/15 (60%) managed EEN orally with the remainder
requiring nasogastric tube (NGT). 14/15 (93%) of patients received Modulen IBD; the remaining
patient received E028. Median wPCDAI at start of treatment course was 35 (IQR: 20-44.375) and
reduced by the end of treatment to 0 (IQR: 0-5) (p< 0.001). Median IMPACT III at commencement of
treatment course was 124 (IQR: 107.5-164) and improved to a median of 152 treatment end (IQR:
146-157.5) (p< 0.001). Separating into oral and NGT routes of administration there was a significant
improvement for each modality individually (p=0.01 and p = 0.004 respectively) A comparison of NGT
vs oral intake demonstrated that patients able to complete the course orally do not have a significantly
improved QoL compared with those requiring an NGT (p=0.08).
Conclusion: Patients diagnosed with CD who successfully undertake a course of EEN have a
significant improvement in QOL matching improvement in disease activity. This improvement of QOL
is independent of the route of administration although the number of patients studied to see clear
differences comparing the 2 routes directly are relatively small.

Disclosure of Interest: RKR has received support from Ferring Pharmaceuticals, Dr Falk, Abbot,
MSD Immunology & NEstle LC has received support from Ferring Pharmaceuticals and Dr Falk VG
has received support from Ferring Pharmaceuticals and Dr Falk LG has recevied support from Lilley
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Diagnostic delay of paediatric inflammatory bowel disease in Saudi-Arabia: a multicenter
national study
Mohammad El Mouzan1, Badr Alsaleem2, Mohammed Hasosah3, Ali Al Mehaidib4, Abdulrahman Al
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Objectives and Study: Delay in the diagnosis of inflammatory bowel disease (IBD) is associated with
complications. In view of the scarcity of data in children worldwide, our objective was to describe the
pattern and risk factors associated with delayed diagnosis of IBD in Saudi children, a non-Western
population.
Methods: The study population consists of a cohort of Saudi children with IBD, diagnosed and
managed in 12 gastroenterology centers across the Kingdom of Saudi Arabia. The data were collected
retrospectively (2003-2010) and prospectively (2011 to 2018). Total diagnostic delay was defined as
the time from the onset of symptoms related to IBD to the final diagnosis by gastroenterologists. This
total delay was divided into two intervals. Interval I, was defined by the time from onset of symptoms to
gastroenterologist consultation and interval II from gastroenterologist consultation to final diagnosis.
Long diagnostic delay was defined as delay in diagnosis greater than 75 th percentile of the total delay.
Nonparametric data were expressed as median plus interquartile ranges and categorical data were
expressed as percentages, and Kruskal-Wallis test was used for nonparametric data. Multivariate
logistic regression was used to assess the risk factors associated with long (>75 th percentile) delays in
diagnosis for Crohn's disease (CD) and ulcerative colitis (UC). A p-value < 0.05 was considered
statistically significant. IRB approval and ethical consent were secured.
Results: There were 240 and 183 Saudi children with CD and UC respectively. The mean age of
onset of symptoms was 12.4 and 10.8 for CD and UC respectively. In children with CD, 60% were
males, 48% ileocolonic location, and 68% non-stricturing non- penetrating behavior at presentation. In
children with UC, 51% were females and 69% had extensive colitis at presentation. Median delays in
diagnosis (Figure), were 8 and 5 months in CD and UC respectively, significantly longer in children
with CD than UC (p< 0.001), findings similar to the literature. However, long diagnostic delays (>75 th
percentile) were 24 and 8.8 months for CD and UC respectively, longer than reported in children but
more similar to adult literature, indicating that 25% of Saudi children with CD suffer from long
diagnostic delay with increased risks of complications. Ileal location was a significant risk factor for
long delay in CD, a finding not previously reported in children. The age of onset above 10 years was
protective in children with UC.
Conclusions: Long diagnostic delay in IBD was mainly due to the longer delay in gastroenterologist
consultation (interval I). While the duration of interval II is acceptable, interval I is not. Delay of seeking
medical advice, delay in physician recognition of IBD symptoms, and delay of referral to
gastroenterologists as the main components of interval I, should be identified and appropriate
measures should be taken to reduce the delay. The ileal location as a risk factor in CD and age older
than 10 years as protective in UC should help recognition and early referral.
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[Figure. Time intervals of diagnostic delay]
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Health care transition outcomes in inflammatory bowel disease: an international Delphi study
Gertrude van den Brink1, Martha van Gaalen1, Lissy de Ridder1, Janneke van der Woude2, Johanna
Escher1
1Erasmus
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Objectives and Study: Transition programs are designed to prepare adolescent Inflammatory Bowel
Disease (IBD) patients for transfer to adult care. It is still unclear which outcome parameters define
“successful transition”. Therefore, this study aimed to identify outcomes important for success of
transition in IBD.
Methods: A Delphi study in (paediatric) gastroenterologists and IBD-nurses was conducted. In Stage
1, panellists commented on an outcome list. In Stage 2, the refined list was rated from 1-9 (least-very
important). In stage 3, important outcomes (mean score 7-9 without disagreement), were ranked from
1 to 10 (least to most important). Descriptive statistics and Mann-Whitney-U tests were used to
describe the data.
Results: A total of 74 international participants participated (52.7% paediatrics). The final item list
developed in Stage 1, was tested in Stage 2 where 10 items were found to be important. In Stage 3, a
top-10 list was formed. The five most important items were: ability to make decisions regarding IBD
(mean score 6.7), independent communication (mean score 6.3), patient satisfied transition process
(mean score 5.8) medication adherence (mean score 5.6), medication knowledge (mean score 5.5).
Only “medication adherence” was given a higher mean rank by paediatric (6.28) compared to adult
(4.38) providers (p 0.033).
Conclusions: This is the first study identifying outcomes that IBD-health care providers deem
important factors for successful transition. Self-management skills were considered more important
than IBD-specific items. This is a first step to further define success of transition in IBD and
subsequently evaluate the efficacy of different transition models.
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Effect of cognitive behavioural therapy on clinical disease course in adolescents and young
adults with inflammatory bowel disease and subclinical anxiety and/or depression: results of a
randomised trial
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Objectives and Study: Anxiety and depressive symptoms are prevalent in patients with inflammatory
bowel disease (IBD) and may negatively influence disease course. We investigated the effect of
cognitive behavioural therapy (CBT) on clinical disease course in 10-25 year old IBD patients with
subclinical anxiety and/or depression.
Methods: In this multicenter parallel group randomised controlled trial, patients were randomised to
disease-specific CBT in addition to standard medical care (CBT + Care us usual [CAU]) or CAU only.
Primary outcome was relapse rate in the first 12 months after randomisation. Secondary outcomes
were clinical disease activity, faecal calprotectin and C-reactive protein (CRP). Chi2-test and linear
mixed models were performed to compare groups.
Results: Seventy patients were randomised (mean age 18.3 years (±50% < 18 y), 31.4% male, 51.4%
Crohn's disease, 78.6% quiescent disease. After 12 months, relapse rate did not differ between
patients in the CBT+CAU (n=37, 43.2%) vs CAU (n=33, 48.5%) group (p = 0.66). Furthermore, clinical
disease activity, faecal calprotectin and CRP, did not significantly change over time between and
within both groups. Exploratory analyses in 10-18-year-old patients showed a different course of faecal
calprotectin (p=0.008), with a 9% increase/month in the CAU group (p=0.004). In addition, for CRP,
the difference approached significance (p=0.054), with a 7% increase/month in the CAU group
(p=0.022).
Conclusions: CBT did not influence disease course in young IBD patients with subclinical anxiety
and/or depression. However, exploratory analyses showed a possible positive effect of CBT on CRP
and faecal calprotectin levels in children.
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Objectives and Study: Vedolizumab, an anti-integrin antibody, has been recently considered to be
approved in the paediatric IBD treatment. So far, efficacy, safety and tolerability of Vedolizumab in
adults have been proved by many well-designed trials, while the data for children are still limited.
Therefore, we present outcome of Vedolizumab induction therapy in Polish paediatric patients with
IBD. The group of VEO-IBD, defined as IBD diagnosed in children under the age of 6 y.o., was also
included into the study.
Methods: Nineteen patients with severe IBD, both CD and UC (11 female; 6 CD; 13 UC) were
included into the study at week 0. Their median age was 14 y.o. (2-17 y.o), 6 patients with VEO-IBD.
Clinical activity scores and laboratory parameters were collected at weeks 0, 2 and 6 - 3 doses of
induction therapy.
Results: All patients were anti-TNF-alfa exposed. In the CD group: age was 2-16 y.o. (median - 15
years), 0/6 patient achieved clinical remission, 4/6 patients had partial response, in 2/6 patients no
impact of the therapy on CD activity scores was observed. In the UC group: the mean age was 3-17
y.o. (median - 12 years), one patient were in clinical remission (but not glucocorticoid-free remission)
throughout all of the induction therapy, 3/13 patients achieved clinical remission at week 6 (1 of them
glucocorticoid-free remission; in 2 of them vedolizumab therapy was concomitant with budesonide
MMX); partial response was observed in 6/13 patients, in 2/13 patient no impact on UC activity score
was observed, in 1/13 patient an increase in UC activity score was noted.
There has been no significant change in CD activity scores between baseline and week 6 (median 25
vs. 17,5 points), while median UC activity scores have decreased from 40 to 15 points.
In the group of VEO-IBD: mean age was 2-7 years (median - 4,5 years). Only 1 patient achieved
clinical remission at week 6 (with concomitant therapy of prednisone), 4/6 patients had partial
response and in 1/6 patient no impact on disease activity score was observed.
During the induction treatment few adverse events has been reported - 2 episodes of nasopharyngitis,
1 episode of pyrexia and one episode of pneumonia.
Conclusion: The data on vedolizumab therapy in paediatric IBD is still limited. The outcome of our
study has demonstrated positive impact of vedolizumab induction therapy on disease activity in
children with both CD and UC. The limitation of this study is small number of analyzed patients. A
larger study with longer follow-up period is currently being conducted at our institution.
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Objectives and Study: Juvenile Inflammatory bowel disease (jIBD) is a chronic relapsing
inflammatory condition of the gastrointestinal system that includes Crohn's disease (CD) and
Ulcerative Colitis (UC) and develops during childhood or adolescence in up to 25% of patients and
affects the patients and parent´s quality of life.
Endothelial dysfunction is considered one of the etiological factors of jIBD. Nailfold videocapillaroscopy
is one of the best and safest diagnostic non-invasive imaging techniques to analyze microvascular
abnormalities.
Previous studies describe the involvement of the microvasculature in the pathogenesis of this
diseases, suggested that chronic mesenteric vasculitis is a pathogenetic mechanism in CD. Nailfold
abnormalities founded are similar to those observed in some systemic vasculitidies. Subpapillary
venous plexus dropout and low vessel density were previously reported.
In this abstract we describe nailfold videocapillaroscopy findings in patients with jIBD and their
correlation with disease activity.
Methods: This is a prospective and analytical study thad recruited pediatric patients between 2 and 18
years with jIBD. A single cross-sectional 8-finger nailfold videocapillaroscopy was performed using a
200x optical probe videocapillaroscope. The images were collected, encoded and stored using the
Optipix® software. Qualitative, quantitative and semi-quantitative assessment for architecture were
scored following the international definitions for the capillary abnormalities
Blood chemistry, C-reactive Protein, erythrocyte sedimentation rate, antineutrophil cytoplasmic
antibody, and calprotectin were performed. Sociodemographic data, clinical evaluation, confirmation of
IBD criteria, disease history, and activity evaluation were collected from patients clinical records.
Statistics were performed using Spearman test to evaluate the correlation coefficient between the
variables under study.
Results: 10 patients with jIBD were included 60% male , 50% Ulcerative Colitis and 50% Crohn´s
Disease. 20% had severe disease according the Paediatric Ulcerative Colitis Activity index, Paediatric
Crohon´s Disease activity index showed mild activity in just one patient. Extraintestinal manifestations
were found in 40%,4 had arthritis, systemic vasculitidies in 2 and 10% hematological manifestations.
Abnormal endoscopy in 60% showing pancolitis. Normal microvasculature pattern were only found in 3
patients (25%), microangiopathy was found in 75%, oedema of the nailfold bed was present in n=6
patients, a low capillary density was found in 100% of the patients with disease activity. A statistical
negative correlation between the number of capillarities per millimeter and disease activity was found
(coefficient -0.936, p=0.001).
Conclusion: Previous data showed that low capillary density was find in patients with jIBD, the data in
this pilot study are consistent with those findings. The assessment of the microvasculature through the
use of videcapillaroscoy could be useful in this diseases.
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Faecal biomarkers in the diagnosis and follow-up of children with inflammatory bowel disease
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Objectives and Study: During the last decades, the trends in the incidence of inflammatory bowel
disease (IBD) have increased among the paediatric population. The use of non-invasive biomarkers in
the diagnosis, evaluation of the severity of the disease and follow-up of the patients, remains a
challenge for the physicians. Faecal biomarkers, such as calprotectin (FC) and lactoferrin (FL), are
sensitive indicators of the gut inflammation. Recent studies have reported that a related protein,
namely faecal S100A12, is elevated in the faeces of children with IBD. The aim of this study was to
investigate the role of faecal S100A12 in the follow-up of children with IBD, comparing its levels at the
presence of gastrointestinal symptoms and after 4 weeks of treatment. We also compared faecal
S100A12 to FC, FL and the standard inflammatory markers.
Methods: Patients with IBD and healthy controls were recruited at the Department of Paediatrics of a
tertiary hospital in Athens, from 2017 to 2018. Stool samples were obtained from 22 children with IBD
and 36 healthy controls. Faecal S100A12, FC and FL levels were measured using the enzyme-linked
immunosorbent assay (ELISA). Data were analysed at week 0 and week 4.
Results: Among the patients with IBD, 16 were diagnosed with Crohn's disease. Girls exceeded boys
(59%). Children with IBD had elevated FC, FL and faecal S100A12 levels compared to children
without IBD (p< 0.001), whereas C-reactive protein was non- significantly different among cases and
healthy controls. S100A12 presented the highest, about 70-fold, risk of a positive value (≥10µg/g)
among IBD patients compared to controls. In the analysis on patients with IBD at times 0' and after 4
weeks, faecal biomarkers were non-significantly changed at 4 weeks after adjustment for the severity
of the disease and type of treatment.
Variables

IBD (0') vs. IBD (1 mo)
ORs* 95% CIs

IBD (0') vs.healthy
controls ORs** 95% CIs

Erythrocyte
<30 ≥30
sedimentation rate (ESR)

Reference 1.35 0.27 6.85 Reference NA - -

C-reactive protein (CRP) <50 ≥50

Reference 1.21 0.15 9.59 Reference 0.29 0.06 1.34

Faecal calprotectin

<200 ≥200

Reference 2.29 0.31
16.72

Reference 16.51 3.27
83.38

Faecal lactoferrin

<7.25 ≥7.25

Reference 2.33 0.34
15.97

Reference 10.48 2.68
41.05

Faecal S10012

<10 ≥10

Reference 1.13 0.06
20.77

Reference 68.69 7.64
617.34

[Logistic regression derived Odds Ratios (ORs) and 95% Confidence Intervals (95% CIs) of C-reactive
protein and fecal biomarkers (calprotectin, lactofe]
Conclusion: Faecal biomarkers, such as FC, FL and S100A12 are predominantly derived from
neutrophils, are easily detectable in the faeces and are considered valuable markers of the intestinal
inflammation. Although specific at distinguishing children with IBD from healthy ones, they probably
cannot be used for the follow-up of patients at 4 weeks after the initiation of symptoms. Future studies
should focus on the time intervals, in which faecal biomarkers should be measured, in order to identify
their potential contribution to the follow-up of IBD children.
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Lactosylceramide as a non-invasive marker in diagnosis of ulcerative colitis in children preliminary study
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Objectives and Study: The diagnosis of ulcerative colitis (UC) in children and proper classification of
disease activity is usually challenging and requires invasive tests, like colonoscopy. Therefore, the aim
of our study was to determine the usefulness of lactosylceramide (LC), as a new non-invasive marker
in diagnosis of UC in children. LC is a glycosphingolipid found in microdomains on the plasma
membranes of many cells.It is known to be produced in a response to a number of pro-inflammatory
factors and may represent the extent of gut wall inflammation.
Methods: Serum LC concentration was measured with ELISA in 20 children with UC and 15 children
with functional gastrointestinal disorders (control group-Ctr). The performance of LC with references to
inflammatory markers (serum C-reactive protein, erythrocyte sedimentation rate, complete blood
count, albumin, faecal calprotectin, tissue inhibitor of metaloproteinase-1 (TIMP-1), metaloproteinase-9
(MMP-9)), endoscopic activity (Mayo score) and clinical activity index (paediatric ulcerative colitis
activity index-PUCAI)was assessed by computing correlations (Spearman's rank correlation analysis).
The cut-off levels, specificity and sensitivity were calculated using receiver operating characteristic
(ROC) analysis. The LC concentration was compare among UC patients with different disease location
(Paris classification) and different endoscopic activity using U Mann-Whitney test.
Results: Serum concentration of LCwas significantly higher in children with UC than in Ctr (166.31
ng/ml vs 139.04ng/ml, p=0.00004). LC was found to be a good discriminator between UC and Ctr
groups with the area under curve (AUC) of 0.882 (95%CI, 0.77-0.993; p=0.00000000002). No
significant correlation was found between LC and inflammatory markers, PUCAI, endoscopic activity.
However, significant difference of LC level depending on disease location was observed, especially
among patients with E1/E2 and E3/E4(p=0.03). LC did not differentiate patients with various Mayo
score.
Conclusion: In the study the significant difference in concentration of LC between children with UC
and Ctr was found. Our results suggest that LC may be useful in a non-invasive diagnostic of UC,
however further studies are necessary to evaluate the usefulness of LC as a marker in larger group of
patients with UC.
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Predictors of outcome in children with Crohn's Disease
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Objectives and Study: Data regarding the incidence and the risk factors either for biologic therapy or
for surgery in children with Crohn´s disease (CD) are still lacking. The aims of this study were to
determine the cumulative incidence of need for biologics and for surgery and to identify associated risk
factors in a cohort of children with CD.
Methods: We conducted a retrospective chart review of 56 children diagnosed with CD from January
2013 through June 2017 with at least 12 months follow up. Age at onset; gender; family history;
anthropometric data; clinical, laboratory, endoscopic, and histological findings at diagnosis, timing of
therapeutic regimens, and small bowel US were thoroughly investigated. Data regarding disease
localization according to Parisclassification and disease activity indexes were also collected. The
primary outcome was defined as need for biologic therapy and for intestinal surgery. Statistical
significance was predetermined as p< 0.05. Percentages were rounded to the nearest whole numbers.
Results: The 56 enrolled patients [M/F: 31/25; median age: 12.8 yrs (range 6.716.8)]were divided into
two groups: Group A, represented by 41 (73%) patients who did not receive biological treatment
and/or surgery; Group B, represented by the remaining 15 (27%) patients subjected to biological
treatment and/or surgery. Univariate Cox models showed that family history (hazard ratio [HR] 3.02,
p=0.04), C reactive protein (CRP) (HR 1,016, p < 0.001) and terminal ileal thickening (HR 1,14,
P=0,02) were associated with increased risk for intestinal surgery and/or use of biologics. Age,
gender, anthropometrics, disease activity, disease behaviour and location, and extraintestinal
manifestation were not associated with the need for more intensive therapy. Kaplan-Meier survival
estimates of the cumulative incidence of surgery and biological therapy were 36.6% (95% CI = 17.2%
49.9%) at 5 years from the diagnosis of MC (Figure 1).
Conclusions: In children with CD, our preliminary data suggests that family history, CRP, and
terminal ileal thickening evaluated by US at diagnosis are independent risk factors for biologic therapy
and bowel surgery. In addition, in contrast with previous studies, we found a low cumulative rate of
bowel surgery with a similar use of biologic therapy.
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[Figure 1. Kaplan-Meier estimates for risk of Biologic Therapy and/or Surgery]
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Development and validation of a pelvic MRI-based pediatric perianal Crohn´s disease index- a
report from the imagekids study
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Objectives and Study: The Van-Assche scoring system was developed in adults with perianal
Crohn's disease (CD). As part of the prospective multicenter ImageKids study, we aimed to develop
and validate a pelvic MRI (pMRI)-based index for pediatric perianal disease.
Methods: 88 children with CD (age 15±2.4 years, 58% males, median disease duration (1.4 (IQR 0.53.9) years) underwent pMRI in 21 sites globally; 64 were used for the derivation and 31 for the
validation. The site radiologist and two central radiologists scored 8 items selected by a Delphi group
of 31 international radiologists and systematic review of the literature. Several models were
constructed against radiologist global assessment scored on a 100mm visual-analog-scale (VAS).
Results: The relative weights of the eight pMRI items have been determined by models on the
derivation cohort: number of fistulas (b=7.3), location of fistulas (b=4.3), hyperintensity on T2 (b=3.9)
length of fistulas (b=6.3) and abscesses (b=11). Judgmentally, we forced into another extensive model
also rectal wall involvement and branching, which were non-significant in the model. In the validation
cohort, the basic and the extended models had strong correlation with the VAS (r=0.62, 0.64
respectively, p< 0.01), and with the Van-Assche index (r=0.88 and 0.91; p< 0.001). The correlation of
the Van-Assche index with the VAS was slightly better (r=0.71, p< 0.01).
Conclusions: Using a blended judgmental and mathematical approach we developed and validated a
pediatric index for qualifying the severity of perianal disease in children with CD. However, the adult
Van-Assche index may also be used with confidence in children.
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The efficacy of Japanese herbal medicine on the dextran sulfate sodium (DSS)-induced acute
colitis in mice: a preliminary report
Junko Fujino1, Mari Endo2
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Objectives: Ulcerative colitis (UC) is a chronic inflammatory bowel disease which is characterized by
the difficulty to maintain complete remissions. Thus, alternative therapies have emerged recently. It is
believed that the empirical utilization of Kampo medicine in daily practice by some doctors in Japan
has already shown an amelioration of the severity of UC. However, considering that the utilization is
only empirical, this belief has not been objectively proven yet. Thus, we studied an acute mouse model
of DSS-induced colitis, which is an ulcerative colitis animal model, to have a stronger, in-depth, and
objective evidence of this claim.
Methods: We aimed to investigate the efficacy of orally administered Kampo medicine(Danrito
containing: Pinellia tuber, Poria sclerotium, Ziziphus jujube, Zingiber siccatum, Panax ginseng, Coptis
japonica, Licorice, and Aconite tuber) in attenuating the disease's severity in a mouse model of DSSinduced UC-like colitis; to this end, we allocated female C57BL/6 mice (n = 5/group) of age 8 weeks to
different treatment groups. Group 1 consumed water and were gavaged daily with 0.5% sodium
carboxymethyl cellulose solution (1 mL/kg) from days 8 to 12. Groups 2-4 were investigated with 2%
DSS in the drinking water from days 0 to 7 and were all gavaged with 0.5% sodium carboxymethyl
cellulose solution (1 mL/kg), with Danrito solution (1 g/kg) in Group 3, and with salazosulfapyridine
(SASP, 1 g/kg) in Group 4 from days 8 to 12 as treatments. The body weight, colon length, serum
cytokines (i.e. TNF-α, IL-1β and IL-6) and histological colonic damage severity were assessed for
each group.
Results: On day 13, DSS decreased the bodyweight in Group 2 by 10% but not in others. The colon
length significantly decreased to 8.74 and 8.50 cm in Groups 2 and 4, respectively (p < 0.05), while
Groups 1 and 3 had 10.18 and 10.32 cm respectively. IL-1β did not show any difference among the
groups. However, the TNF-α concentrations were 10.72, 15.30, 6.45 and 13.53 pg/mL in Groups 1, 2,
3 and 4 respectively. In Group 3 only, Danrito treatment significantly decreased the value compared
with DSS disease control group (Group 2)(p < 0.05). As for IL-6, the values were 54.20, 468.88,
188.71 and 206.11 pg/mL in Groups 1, 2, 3 and 4 with Group 2 showing statistically higher value than
other groups (p < 0.05). Histologically, severe colonic damages were observed in Group 2 while the
colonic mucosa in Group 3 recovered with regenerative mucosa and no ulcerations were noted in the
distal colon.
Conclusions: Danrito reduced some clinical indicators of disease severity such as the body weight,
length of colon, and inflammatory cytokines. These results may suggest the possibility of Danrito
medicine to be applied to a conventional treatment for UC.
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Introduction: Age distribution of Inflammatory Bowel Disease (IBD) is 10-15% in children under 18
while 4% of cases occur in those under 5 years of age.
Objectives: To analyse different variables of IBD over the past 10 years in pediatric patients followed
in three reference centers in Argentina.
Material and methods: Multicenter, analytical and retrospective study of patients aged 0-18 years
with IBD, diagnosed between 2007-2017 in the Pediatric Gastroenterology Services of three Hospitals
in the City of Buenos Aires. Variables evaluated: age, sex, type of IBD, symptoms,
localization/severity, extra-digestive diseases, treatment, complications. According to the age at
diagnosis, patients were were divided into 2 groups: GI: 5-18 years of age and GII < 5 years of age.
Results: 342 patients were included, 180 (52.6%) males, median age at diagnosis 10 years of age
interquartile range (IQR) (5-13): Ulcerative Colitis (UC): 166 (48.5%), Crohn´s Disease (CD): 152
(44.4%), Unclassified Colitis: 24 (7%), CU/CD ratio: 1.25:1. GI: 256 patients, median age (IQR) GI: 11
years (8-13.6), males 53%, GII: 86 patients, median age (IQR) GII: 2,6 years (1.5-3), males 52%,
extra-digestive manifestations were slightly higher in GII (36% vs. 25% p = 0.07) as well as overlap
syndrome (12% vs 4% p = 0.018). Variables by type of IBD (table 1)
UC

GI%

GII%

P

Extradigestive
Manifestations

23

41

0,02

Autoimmune Hepatitis

12

25

0,05

Overlap Syndrome

3

16

0,004

CD

GI%

GII%

P

Autoimmune Sclerosing
Cholangitis

5

17

0,05

[table1]
Conclusions: This exploratory study suggests a predominance of UC -unlike industrialised countriesand a greater prevalence of liver involvement and extra-digestive manifestations in patients with early
onset IBD compared with those diagnosed after 5 years of age.
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Objectives and Study: The stool metabolome might provide information on the pathophysiology and
activity of Crohn's disease (CD) and related microbial metabolism. We aimed to explore the potential
of this non-invasive tool for the diagnosis of paediatric CD.
Methods: Stool samples from 31 healthy subjects and 28 paediatric CD patients in remission were
used. Samples were extracted in methanol. Metabolomic profiling was carried out using GC QTOF
after derivatisation in a 37 min chromatographic run. Chromatograms were extracted and compound
annotation was done by matching with the library of the US National Institute of Standards and
Technology (NIST). Statistical analysis and quality control were performed using Mass Profiler
Professional® software. Principal component analysis was performed to detect outliers, and a filter by
frequency was used to retain compounds present in 100% of the samples in at least one group,
followed by moderated t-test prior to building the prediction models. Three approaches were
evaluated: Partial Least Square Discriminant Analysis (PLS-DA), Support Vector Machine (SVM) and
Decision Tree (DT). A training set of 28 samples from healthy children and 25 samples from CD
patients was used to build and validate the models, and 3 samples of each group were randomly
chosen and left out to test the model.
Results: The GC QTOF data provided a total of 7951 features. After quality control and t-test, this
number was reduced to 35 compounds (34 annotated and one unidentified). A corrected p value <
0.05 (Benjamini-Hochberg) was used to build the prediction models. The three models were able to
correctly classify all CD patients and healthy subjects based on stool sample metabolome with overall
confidence measure = 1.
Conclusions: Untargeted stool metabolomics using GC QTOF is a promising tool for the diagnosis of
paediatric CD. The method detected 35 significant compounds that may serve as diagnostic
biomarkers. Further investigation of fecal metabolomic biomarkers could shade more light on the
pathophysiology of CD and microbiota-host interaction, which might facilitate the development of new
therapeutic approaches.
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Objectives and Study: Inflammatory bowel disease (IBD) is a group of multisystemic diseases
characterized by chronic intestinal inflammation. The disease is rare in children younger than 6 years
of age. IBD developing during the first 6 years of life is known as very early-onset IBD (VEO-IBD), and
it is considered to be a specific entity with a distinct phenotype. However, the available data regarding
VEO-IBD are still insufficient. The aim of this study is to determine the characteristics and clinical
course of children with VEO-IBD.
Methods: Medical records of patients diagnosed with VEO-IBD between 2000 and 2017 were
reviewed. Patients were divided into 3 categories: those with Crohn disease (CD), ulcerative disease
(UC) and unclassified colitis (UnC).
Results: Thirty-six of 92 children with IBD had VEO-IBD (39.1%). Of those 27 (75%) had CD, 7
(19.4%) had UC and 2 (5.6%) had UnC. Consanguinity rate was high (38.9%) and five (13.9%)
patients had positive family history of IBD. The mean age at symptom onset was 1.6±1.8 years. The
mean time between symptom onset and diagnosis was 2.0±2.7 years. Diarrhoea (80.6%), bloody stool
(75%) and abdominal pain (58.3%) were the most common symptoms. Fourteen patients (42.4%) had
growth failure. Almost one fourth of patients had perianal disease; perianal fistula (13.9%), perianal
abscess (8.3%), anal fissure (8.3%) and aphthous lesions (2.8%). Twenty six (72.2%) patients had
anemia, 21 (58.3%) leukocytosis, 26 (72.2%) thrombocytosis, 15 (41.7%) hypoalbuminemia, 28
(77.8%) high erythrocyte sedimentation rate levels, 29 (80.6%) had high C-reactive protein levels.
Upper gastrointestinal system (GIS) endoscopy was performed all patients except one and 17 (48.5%)
of them were normal. In CD patients ileocolonic involvement was seen in 9 (33.4%), isolated colonic
involvement in 5 (18.5%) and ileal involvement in 3 (11.1%) patients. Six of the patients (85.7%) with
UC presented with pancolitis. Isolated proctitis or left colon involvement was not seen in any patient.
Histopathological evaluation of the upper digestive system was performed in 33 patients. Oesophagitis
was seen in 2 patients, gastritis in 8, duodenitis in 9 and granulomatous duodenitis in 1 patient.
Histopathological evaluation of the colon was abnormal in all patients and active colitis was the most
common histopathological finding. Primary immunodeficiency (PID) was detected in 9 (33.3%) of the
27 patients evaluated. FMF mutation analysis was performed in 21 patients and 10 (47.6%) were
positive. Corticosteroids, azathiopurine and 5-ASA were used as first line treatment in most of the
patients and only 3 patients received anti-TNF therapy. Two of the patients with immunodeficiency
underwent stem cell transplantation. Mean follow up time was 3.4±2.8 years. Three patients were lost
to follow up and 9 (27.3%) of the remaining 33 had refractory disease. Stricture (n=2), perforation
(n=1), intussusception (n=1) and obstruction (n=1) were major GIS complications in our cohort. One
patient with refractory disease died.
Conclusions: VEO-IBD is not a rare disease in a tertiary centre. The majority of patients with VEOIBD have CD. These patients must be evaluated for monogenic diseases such as PID and FMF.
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Objectives and Study: Treatment outcomes in IBD are moving beyond clinical symptom control and
now include normalization of stool calprotectin levels as a surrogate marker of mucosal healing. This
study tested the hypothesis that time to reach target calprotectin level predicts sustained remission.
Methods: We prospectively included all newly diagnosed IBD patients aged 17 and younger in a
cloud-based registry (FastForwardCare) and followed them for at least 48 weeks. They were treated
according to the Dutch guidelines, that advocate a step-up approach. Patients with active Crohn's
disease (CD) are treated with steroids and gradual dose tapering, or with an exclusive oral polymeric
diet for 6 weeks. Patients with active ulcerative colitis (UC) are treated with steroids and
aminosalicylate dose escalation. Maintenance therapy in CD includes a thiopurine or methotrexate,
and in UC aminosalicylate monotherapy or combination therapy with a thiopurine. Anti-TNF
monoclonal antibodies are indicated after failure of conventional therapy. Time to reach target was
defined as the first calprotectin measurement below 250 µg/g after the start of induction therapy. Time
to first relapse was defined as the time from the first calprotectin measurement below 250 µg/g until
reintroduction of induction therapy (whether or not step-up).
Results: Between January 2015 and July 2017, we included 82 patients (UC 33, CD 49). Median age
at diagnosis was 14.2 years. Twenty-six patients (32%) reached the target within 12 weeks, and only 8
of them had sustained clinical remission >12 months. Fourteen of 31 patients (45%) who failed to
reach the target within 12 weeks needed a treatment step-up before 48 weeks (figure). Thirty percent
of all patients did not reach the treatment target within 12 months. Median time to reach target in UC
patients was 11 weeks, compared to 44 weeks in CD patients (Log-rank test, p=0.000). In CD
patients, reaching the target within 12 weeks possibly predicts a longer time to first relapse (Log-rank
test, p=0.062).
Conclusions: There are indications that time to reach target calprotectin level is associated with
sustained remission in patient with CD, but not in patients with UC. Prospective registries, such as
FastForwardCare, are well suited for studying treatment effectiveness in real-world practice.

[Figure. Time to reach target calprotectin (< 250 ug/g)]
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Objectives and Study: Anti-TNF therapies have revolutionised the management of CD in recent
years. Their use in inducing remission as well as maintenance therapy for patients with inflammatory
bowel disease is well established. The main objective was to prospectively report the efficacy of antiTNF therapy in children with CD in inducing and maintaining clinical remission.
Methods: Paediatric patients diagnosed with CD, who were commenced on anti-TNF therapy
between Jan 2014 to Oct 2018 were included in this study. Clinical data and biological samples were
taken pre- and post-induction. The Paris classification was used to record disease phenotype. Disease
activity was defined using the paediatric Crohn's disease activity index (PCDAI) score. Body weight
and systemic inflammatory markers of disease activity including CRP, ESR and faecal calprotectin
were documented before starting treatment, at the end of induction therapy and at cessation of
treatment. Statistical analysis was done using paired t testing.
Results: 23 patients (14 male, mean age at diagnosis, 12 yrs) were included in this study. Mean
follow-up time was 2.1 years. The mean time between diagnosis of CD and commencement of antiTNF therapy was 15.8 months. The indication for starting anti-TNF was treatment escalation for active
luminal disease. All patients received Infliximab (IFX). 22 patients had ileo-colonic disease and 15 of
them also had upper GI disease. 14 patients had perianal disease and 10 children had growth failure
at diagnosis. Concomitant immunosuppression with thiopurines was used during induction of anti-TNF
therapy in 21 patients. The remaining patients were commenced on Azathioprine within 12 months of
starting anti-TNF therapy. Following induction course of anti-TNF, 22 patients achieved clinical
remission (PCDAI score < 10).
Parameter

Week 0 Mean (SD)

Week 6 Mean (SD)

P value

Weight (Kg)

44.6 (14.7)

48.4 (14.5)

p=0.0001***

Albumin (g/L)

39.6 (5.9)

43.2 (4.2)

p=0.0049**

ESR (mm/hr)

23.3 (14.2)

13.4 (25.0)

p=0.0717

CRP (mg/L)

29.1 (26.5)

12.3 (22.3)

p=0.0088**

FCP (µg/g)

988.3 (914.0)

509.1 (609.7)

p=0.0897

PCDAI

27.0 (9.1)

2.7 (2.9)

p<0.0001***

[Table 1: Blood parameters, weight and PCDAI before and after anti-TNF induction]

Of the 23 children included, 13 required dose escalation due to loss of response (LOR) or low drug
levels. LOR was defined as increased clinical symptoms. Overall 8 patients were switched to
Adalimumab (ADA) therapy due to LOR to IFX and 2 patients required a third biologic (Ustekinumab).
Surgical intervention was required in 3/23 patients.
Conclusion: Anti-TNF therapy is associated with high rates of clinical remission in 96% patients
treated as assessed by the PCDAI. There was significant improvement observed in biochemical
indicators of inflammation. The results of this study are in keeping with published data. The
longitudinal nature of this study seeks to continue to follow the clinical course of these patients,
specifically looking at patients who fail to respond to treatment and to determine whether the benefits
of anti-TNF treatment can be sustained longer-term.
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Evaluation of clinical outcomes in a prospective cohort of paediatric Crohn's disease patients
receiving exclusive enteral nutrition - A single tertiary centre experience
Rumneek Hampal1, Sandhia Naik1, Nick Croft1, Ian Sanderson1, Protima Amon1
1Barts

Health NHS Trust, Paediatric Gastroenterology, London, United Kingdom

Objectives and Study: Exclusive enteral nutrition (EEN) is the first-line treatment for induction of
remission in paediatric Crohn's disease (CD). This study reports on the efficacy of EEN upon disease
activity and growth in children newly diagnosed with CD.
Methods: Patients were recruited if they were diagnosed with CD and commenced EEN between
January 2014 and June 2017. Diagnosis was made using clinical evaluation, endoscopic examination
and histological confirmation. The Paris classification was used to record disease phenotype. Disease
activity was defined using the paediatric Crohn's disease activity index (PCDAI) score. Body weight
and systemic inflammatory markers of disease activity including CRP, ESR and faecal calprotectin
were documented before and on completion of a 6 week course of EEN. Statistical analysis was done
using paired t testing.
Results: 57 children (34 male, mean age at diagnosis, 12.6yrs) were commenced on EEN. Mean
follow-up time was 2.6 years. All patients received EEN orally. 13 patients failed to respond to EEN
and required corticosteroids at 2-3 weeks from diagnosis. These patients were excluded from the
study. 44 children completed the prescribed period of EEN and of these 41 achieved clinical remission
(PCDAI < 10).
Parameter
Week 0 Mean (SD)
Week 6 Mean (SD)
P value
Weight (Kg)
39.3 (13.6)
43.8 (14.1)
p<0.0001***
Hb (g/L)

111.4 (13.8)

119.9 (12.8)

p=0.0001***

Albumin (g/L)

37.1 (8.8)

44.9 (6.1)

p<0.0001***

ESR (mm/hr)

35.3 (24.5)

13.0 (14.9)

p<0.0001***

CRP (mg/L)

30.1 (33.1)

5.7 (2.9)

p<0.0001***

FCP (µg/g)

1256.3 (1710.2)

360.3 (349.8)

p=0.0029**

PCDAI

33.9 (11.7)

2.1 (3.0)

p<0.0001***

[Table 1: Blood parameters, weight and PCDAI in the 44 patients treated with EEN]
Overall, 34/41 (83%) patients relapsed; the mean time to relapse on completion of EEN was 10
months. In this study, a relapse was defined as increased symptoms +/- raised inflammatory
markers/FCP requiring steroids or escalation to immunosuppressive therapy. In this study, 39/44
children who completed EEN required escalation to thiopurines, mean time to starting therapy was
12.8 months. The indication for thiopurines in this cohort was ongoing active luminal disease or active
perianal disease. Of the 39 patients on thiopurines, 23 patients also then required escalation to
biologic therapy, the mean time to starting biologic therapy was 20.9 months.
Conclusion: 6 weeks of EEN induced remission in 72% of children with newly diagnosed CD, as
assessed by the PCDAI. This correlates with significant improvement in blood parameters, calprotectin
as well as weight gain. The rates of clinical remission are in keeping with published work. Further
longitudinal data is being collected in this cohort of patients which may provide clues of factors which
may be associated with sustained clinical remission or contribute to disease relapse.
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Surgical management of paediatric inflammatory bowel disease in the era of biological therapy
- a single centre experience
Maryam Haneef1, Sandeep Motiwale1, Daniel Colliver1, Salma Ali2, Sabarinathan Loganathan2, Sian
Kirkham2, Michalis Papadopoulos2, David Devadason2
1Nottingham
2Nottingham

University Hospitals, Paediatric Surgery, Nottingham, United Kingdom
University Hospitals, Paediatric Gastroenterology, Nottingham, United Kingdom

Objectives: Review the indication, incidence and outcomes of children with IBD undergoing surgical
intervention from a single centre.
Methods: A retrospective case note review was undertaken on all patients with inflammatory bowel
disease over 5 years (2013-2018). We included all patients managed up to and including 18 years of
age and reviewed the duration on medical management, indications for surgery, surgical procedures
performed and outcomes following surgery.
Results: 20 patients were identified that required surgical input over the 5 year period (14 males, 6
females). Diagnosis was confirmed as Crohn's disease (CD) in 13 patients and Ulcerative colitis (UC)
in 7 patients. The median age at diagnosis was 11 years (range 2-15 years). Median age at surgery
was 14 years in CD (range 11-18 years) and 14.5 years in UC (range 5-17 years). All patients with UC
were on Methotrexate, Infliximab or Adalimumab at the time of surgery. All patients with luminal CD
were on Biological therapy. A total of 11 patients proceeded to surgery due to refractory disease or
failed medical management with on-going symptoms (4 CD, 7 UC). 2 patients (CD) presented with a
perianal fistula. 2 patients (CD) had symptomatic stricturing disease. 2 others presented with subacute
bowel obstruction at surgery (CD). 2 patients (CD) presented with an acute abdomen and 1 (CD) with
acute perianal disease at initial surgical presentation. Most patients received operative treatment
under the care of a paediatric surgeon (18/20), 2 patients had been transitioned to adult care at the
time of referral for surgery. 10 of the abdominal surgeries were performed as an open procedure and 7
were undertaken laparoscopically. Procedures performed included: 10 subtotal colectomy and
ileostomy (7 UC, 3 CD), 5 right hemicolectomy and anastomosis (all CD), 1 defunctioning loop
colostomy (CD), 1 single incision laparoscopic surgery (SILS) jejunal resection and anastomosis (CD),
2 EUA and insertion of seton (CD) and 1 EUA and excision of perianal skin tag (CD). Complications
were documented in 8/20 patients; these included 1 anastamotic leak, 1 port site hernia, 1 superficial
wound infection, 1 superficial wound dehiscence, 2 hospital acquired pneumonia, 1 intra-operative
cardiac arrhythmia and 1 small bowel obstruction. At time of follow up 8/16 patients are documented
as being off all medical therapy (4 CD, 4 UC). 8 are on medical therapy, 4 patients have required
further biological therapy (infliximab, adalimubab or vedolizumab).
Conclusion: The need for surgical intervention in PIBD commonly occurs peri-transition. It would
therefore be important to involve adult surgeons in the decision making process when planning
surgery in PIBD. Laparoscopic bowel surgery for IBD is emerging as the preferred intervention when
second/third line medication has failed. It is important to be aware of the rates of surgical morbidity.
This may be contributed by the cumulative effect of immunosuppressants at the time of surgery.
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A study of post-induction Infliximab trough levels demonstrates most paediatric patients are
being underdosed
Rachel Harris1, Rachel Tayler1, Richard Hansen1, Vikki Garrick1, Lee Curtis1, Lisa Gervais1, Richard
Russell1
1Royal

Hospital for Children, Department of Paediatric Gastroenterology, Hepatology and Nutrition,
Glasgow, United Kingdom
Objectives: To evaluate the effectiveness of a standard infliximab (IFX) induction regime in attaining
therapeutic post induction levels. To investigate baseline laboratory values (haemoglobin(Hb), white
cell count(WCC), platelets, albumin, C-reactive protein(CRP), erythrocyte sedimentation rate(ESR)
and faecal calprotectin) and other patient factors as predictors of post-induction levels.
Methods: All paediatric inflammatory bowel disease (IBD) patients who underwent an IFX induction
regime at a tertiary paediatric centre (5mg/kg at weeks 0, 2 and 6; 8 weekly maintenance infusions)
between August 2015-August 2017 with a measured IFX trough level prior to dose 6 were considered.
50 Crohn´s disease (CD); 7 ulcerative colitis (UC); and 5 IBD-unclassified (IBDU)) patients were
eligible. 34(55%) were male. An IFX level (3-7mg/L) was considered therapeutic. Baseline
characteristics (BMI Z-score; physician global assessment score; reason for commencement of
biologic) and laboratory values from the time of IFX initiation were recorded. A Mann-Whitney U Test
was used to analyse the relationship between IFX trough levels and lab parameters to assess if these
baseline values served as a predictor of post-induction levels.
Results: Indications for infliximab were: active luminal disease (45/62;73%); chronic refractory
disease (4/62;7%); acute severe disease (6/62;10%) and perianal disease (7/62;11%). Baseline PGA
scoring comprised: 16/62(26%) remission; 22/62(36%) mild; 20/62(32%) moderate and 4/62(7%)
severe disease. 39 patients (63%) had a sub-therapeutic post-induction IFX trough of < 3mg/L with
18(29%) having an unrecordable level of < 0.8mg/L. 18 patients (29%) had a therapeutic level of
between 3 and 7mg/L. 40/62(65%) of patients had their IFX escalated post-IFX level; dose was
increased (10mg/kg 8 weekly) in 32/62(52%) patients and interval was decreased (5mg/kg 6 weekly)
in 8/62(13%) patients. 18/62(29%) did not have a change to their IFX regime post IFX level.
59/62(95%) were on co-immunosuppression at IFX initiation (thiopurines (68%), methotrexate (26%),
or tacrolimus (2%)), and 22/62(36%) were receiving steroids. Baseline median albumin was lower in
those with unrecordable IFX levels (34.5g/L in IFX < 0.8mg/L vs 37g/L in IFX ≥0.8mg/L, p=0.02) and in
those with IFX < 3.0mg/L (35g/L vs 37g/L in IFX ≥3.0mg/L, p=0.04). IFX antibody levels were negative
in 49/62(79%) patients (< 10AU/ml) and positive in 13/62(21%), with no significance when analysed
according to IFX level threshold. No other factors examined (Hb; WCC; platelets; CRP; ESR; faecal
calprotectin; BMI Z-score; physician global assessment score; reason for commencement of biologic)
were significant.
Conclusions: A standard IFX induction regime was ineffective at achieving therapeutic post-induction
levels in the majority of our cohort; and high rates of IFX escalation post-level are demonstrated.
Albumin may be a predictive factor for post-induction IFX level as supported by the findings of other
studies. It is important to recognise that IFX level is part of a larger clinical picture. Within our
department we have now moved to 10mg/kg induction doses for certain high risk patients (e.g.
perianal/multifocal small bowel CD) and are considering a broader change of dosing practice.
Acquisition of a replication cohort is in progress.
Disclosure of Interest: REH&RT: no conflict of interest disclosed RH: speaker’s fees, travel support,
and/or participated in medical board meetings with MSD Immunology, Dr Falk, Nutricia & 4D Pharma
VG: travel & conference fees from Ferring & Dr Falk LC: travel & conference fees from Ferring LG:
participated in a consultancy session with Lilly RKR: speaker’s fees, travel support, and/or participated
in medical board meetings with Nestle, MSD Immunology, AbbVie, Dr Falk, Takeda, Napp, Mead
Johnson, Nutricia & 4D Pharma
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Utilising a steroid sparing tool in >200 paediatric IBD patients demonstrates low rates of
steroid dependency compared to adult practice
Rachel Harris1, Wei Sim2, Harry Sutton1, Vikki Garrick1, Lee Curtis1, Lisa Gervais1, Rachel Tayler1,
Richard Hansen1, Andrew Barclay1, Diana Flynn1, Richard Russell1
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Hospital for Children, Department of Paediatric Gastroenterology, Hepatology and Nutrition,
Glasgow, United Kingdom
2University of Glasgow, School of Medicine, Glasgow, United Kingdom
Objectives: To evaluate the use of steroids in the prevalent paediatric inflammatory bowel disease
(PIBD) population at a tertiary paediatric centre over a year long period using an online steroid
assessment tool to identify cases of steroid dependency and to assess factors associated with steroid
excess.
Methods: This retrospective study considered all PIBD patients diagnosed pre-01/05/17 within the
prevalent population between 01/05/17-30/04/18. Patients receiving oral steroids for other
comorbidities (n=3) and those for whom complete data collection was not possible (n=13) were
excluded leaving a cohort of 230 patients(182 Crohn's disease(CD); 31 ulcerative colitis(UC); 17 IBDunclassified(IBD-U)). Questions within a pre-existing steroid assessment tool designed for use in adult
IBD (Selinger et al, APT 2017) were modified to reflect use in a paediatric population. Data on IBD
medications and steroids prescribed during the study period were collected from patient records.
Steroid dependency was defined as 1 or more of: inability to wean steroids to target dose (<
0.25mg/kg/day - patients < 40kg;< 10mg - patients >40kg) within 3 months of commencement; relapse
of symptoms within 3 months of cessation; >1 steroid course within study period; and course duration
>3 months. Data was entered onto the online tool where possible with additional data analysed
separately.
Results: 39/230 patients (17%) had recorded oral steroid use during the study period -8/31(26%) of
UC patients(p=0.16), 29/182(16%) of CD patients(p=0.42) and 2/17(12%) of IBD-U patients(p=0.55)in comparison to 353/1176(30.0%) of adult IBD patients receiving steroids in the study on which the
tool was based(p< 0.01). 11/39(28%) patients received >1 steroid course during the study period;
maximum number of steroid courses was 2. Longest recorded course duration was 12 months, with
median duration 3 months and 13/39(33%) patients receiving a course of >3months. 26/39
patients(67%) were able to wean their steroid dose to target within 3 months without recurrence of
active disease and without relapse within 3 months of cessation; 13/39(33%) were not. The most
common prescribed therapies were thiopurines(137;60%), anti-TNF(93;40%), and 5-ASA(45;20%).
37(16%) patients received a course of exclusive enteral nutrition(EEN) during the study period,
including 11/39(28%) of patients prescribed steroids. 78(34%) had EEN use documented prior to the
study period, including 12/39(31%) of patients with steroid exposure. Overall 19/39 patients (49% of
steroid-treated patients;8% of total patient cohort) were deemed to have steroid dependency as per
definition above, compared to 175/353 (50% of steroid treated patients;15% of total patient cohort) of
patients in the adult study (p=0.92). 15/19 steroid dependent patients (79%) had active steroid sparing
strategies employed (e.g. commencement/optimisation of therapy) during steroid use.
Conclusions: Our service demonstrates a lower rate of steroid dependency than published adult
figures. Use of EEN -a steroid sparing agent not conventionally utilised in adult IBD- will undoubtedly
contribute to this lower figure. The higher rate of steroid use reported in UC compared with CD
patients supports this. Replication of this study in other paediatric centres would allow further
comparative analysis.
Disclosure of Interest: REH/WS/HS/RT: no COI disclosed Co-authors have received speaker’s fees,
travel support, and/or participated in medical board meetings with Ferring (VG, LC); Dr Falk (VG, RH,
RKR); Lilly (LG); MSD Immunology (RH, RKR), Nutricia (RH, DF, RKR); 4D Pharma (RH, RKR); Shire
(AB, DF); Danone (DF); Nestle (DF, RKR); Mead Johnson (DF, RKR) AbbVie (RKR), Takeda (RKR)
and Napp (RKR)
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Urinary concentration of 8-isoprostane as marker of severity of paediatric inflammatory bowel
disease
Zuzana Havlíčeková1, Zuzana Michnová1, Mária Škereňová2, Peter Bánovčin1
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Faculty of Medicine in Martin, Comenius University in Bratislava, Slovakia, Department of
Paediatrics, Martin, Slovakia
2Jessenius Faculty of Medicine in Martin, Comenius University in Bratislava, Slovakia, Department of
Medical Biochemistry, Martin, Slovakia
Objectives and Study: Oxidative stress is believed to play a key role in the pathogenesis of
inflammatory bowel disease. 8-isoprostanes are reliable markers of lipid peroxidation and they are
considered to be an important biomarker of oxidative stress. They are chemically stable molecules,
easily detected and they are not influenced by the intake of lipids in the diet.
Methods: Urinary 8-isoprostanes concentration were determined in 36 children with inflammatory
bowel disease (25 Crohn´s disease, 11 ulcerative colitis; mean age 14.53±2.5 years; 23 boys, 13
girls).
Results: Urinary 8-isoprostane levels in patients with Crohn´s disease were higher compare to
patients with ulcerative colitis (1.92 ± 1.28 ng/ml vs. 1.25 ± 0.70 ng/ml, p=0.06). Urinary 8-isoprostane
levels in patients with Crohn´s disease positively correlated with age at diagnosis (r=0.31), PCDAI
(r=0.44). Patients with potentially unfavourable clinical course have significantly higher levels of
urinary 8-isoprostane (p=0.02). Patients in clinical remission have significantly lower levels compare to
active disorders (p=0.006). Patients with upper GI involvement significantly higher levels of urinary 8isoprostane (p=0.02).
Conclusion: Urinary 8-isoprostane may be used as a biomarker to predict severity and clinical course
of inflammatory bowel disease.
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Clinical differences at diagnosis between South East Asian (SEA) children with very early
onset (VEO) inflammatory bowel disease (IBD) and non-VEO IBD
James Guoxian Huang1, Stephanie Yeap2, Seng-Hock Quak1, Marion Margaret Aw1
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Objectives and Study: There is scarce clinical data on the disease behaviour of SEA children with
IBD. Our authors' prior published data on SEA children (n=228) with IBD indicated a higher proportion
of VEO-IBD (17.5% Singaporean[1] v.s. 3.0% French [2]) relative to a large French population cohort
(n=1412). We aim to discern distinguishing clinical characteristics at diagnosis between VEO- and
non-VEO IBD amongst a single Singaporean centre cohort.
Methods: All children (less than/equal 18 years) diagnosed between 1994-2018 with IBD were
recruited at National University Hospital Singapore for analysis. (VEO-IBD) was defined as disease
onset < 6 years. Disease activity indices were calculated as per the Paediatric Crohn's Disease
Activity index(PCDAI) and Paediatric Ulcerative Colitis Activity index (PUCAI). Disease location was
defined using the Paris classification system. Univariate and multivariate analyses were performed via
STATA SE 13.1.
Results: 99 patients were diagnosed with PIBD, of which 24.2% (24/99) were VEO-IBD. Ulcerative
colitis (UC) was significantly more common amongst VEO-IBD c.f. Crohn's Disease (CD) (79.2% vs
20.8%, p< 0.001). Adjusting for IBD type, abdominal pain was less common amongst VEO-IBD (OR
0.21, p=0.004), while failure to thrive was significantly more prevalent (OR 8.6, p =0.003). PCDAI
scores were significantly higher in VEO-CD (49.3 vs 33.4, p=0.02) and PUCAI scores were also higher
in VEO-UC (47.0 vs 32.9, p=0.12) albeit not statistically-significant.
In VEO- vs non-VEO CD, 100% vs 21.3% had L2 (colonic) disease, 0% vs 21.3% had L1 disease, 0%
vs 53.2% had L3 disease respectively(chi2=11.47,p=0.009). Growth delay was more common in VEOCD (100% vs 34.1%, p 0.01). No significant differences were observed in upper GI involvement,
disease behaviour or perianal disease between VEO and Non-VEO CD.
72.2% of VEO-UC (v.s. 61.5% in non-VEO UC) had E4 (pancolonic) disease ; 27.8% E2 in VEO-UC
v.s. 3.9% in non-VEO UC [p=0.012] and more severe (S1) disease in VEO-UC (44.4% v.s. 15.4% ,
p=0.033)
Conclusions: We report higher rates of VEO-IBD (24.2%) than previously described in Western
cohorts, with VEO-IBD having more severe disease activity and failure to thrive at onset ; UC is more
common amongst VEO-IBD, with more extensive(E4) and severe disease(S1) at onset. Colonic CD
(L2) was the most common, with no cases of L1/L3 VEO-CD. SEA children with PIBD have distinct
disease characteristics, which could be attributed to the larger prevalence of VEO-IBD.
References:
1. Ong, C., et al., Rapid rise in the incidence and clinical characteristics of pediatric inflammatory
bowel disease in a South-East Asian cohort in Singapore, 1994-2015. J Dig Dis, 2018. 19(7): p. 395403.
2. Bequet, E., et al., Incidence and Phenotype at Diagnosis of Very-early-onset Compared with Lateronset Paediatric Inflammatory Bowel Disease: A Population-based Study [1988-2011]. J Crohns
Colitis, 2017. 11(5): p. 519-526.
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Use and efficacy of enteral nutrition as maintenance therapy for paediatric Crohn's disease:
analysis of a Japanese nationwide registry
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Background: Enteral nutrition (EN) is used as effective treatment for active Crohn's disease in
children. Most Japanese paediatric gastroenterologists recommend supplemental EN as maintenance
therapy in this patient population. However, the efficacy of EN as maintenance therapy is unclear. We
analysed data obtained from a Japanese multicentre registry to evaluate the use and long-term
efficacy of EN as maintenance therapy for paediatric Crohn's disease.
Methods: The registry included 25 hospitals in Japan. Children newly diagnosed with inflammatory
bowel disease between 2012 and 2018 were included in the study. The treatment received (which was
prospectively recorded every 6 months since disease onset) was analysed.
Results: Data of children whose treatment details were recorded at each follow-up visit were obtained
from the registry. Among the 115 children investigated, 110 (96%) had received EN at some point
during their treatment (42 [38%] received exclusive EN and 106 [92%] children received supplemental
EN). All but 2 children received elemental formula. Among the 47 children who received exclusive EN,
11 (23%) maintained remission without steroids, immunomodulators, or biological agents (median
follow-up period 1.5 years, [range 0.5-5.0 years]).
Conclusions: EN is widely used in Japan to treat paediatric Crohn's disease. Most children receive
elemental formula. Although controlled study compared with children without EN, supplemental EN
appears to be effective in avoiding the use of steroids and biological agents in some children.
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Pouchitis and microscopic inflammation at ileal resection margin in children with Ulcerative
Colitis: is there a relationship?
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Abriola1, Bronislava Papadatou2, Annachiara Iolanda Contini1, Francesca Rea1, Filippo Torroni1,
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Objectives and Study: Pouchitis is a common complication in patients with ileal-pouch anal
anastomosis. According to literature, pouchitis is more common in patients with ulcerative colitis (UC),
compared to non-inflammatory diseases such as familial adenomatous polyposis. Pathogenesis of
pouchitis is still unclear. Macroscopic finding of backwash ileitis has not been associated to pouchitis
development in previous studies. Aim of the study is to evaluate the relation between the presence of
microscopic inflammation at the proximal resection margin at time of colectomy, and the development
of pouchitis in children with UC. Secondary aim is to evaluate the relation between backwash ileitis,
disease localization, type of surgery, comorbidities and the development of pouchitis.
Methods: A retrospective analysis of paediatric patients with UC undergone ileal-pouch anal
anastomosis in Digestive Endoscopy and Surgery Unit of Bambino Gesù Children Hospital, IRCCS,
Rome, from October 2008 to January 2018 was conducted. Age, sex, times of surgery (1, 2 or 3),
disease localization, backwash ileitis, comorbidities, microscopic inflammation at the proximal
resection margin, developing of pouchitis during the follow-up were collected. Patients with straight
ileoanal anastomosis were excluded from the analysis. c2 test was used.
Results: Twenty-five operated patients were reviewed; 8 (32%) received a straight ileoanal
anastomosis, therefore were excluded from the analysis. Among 17 (11 M/6 F) patients identified, 5
(29.5%) received a 2-step anastomosis, 12 (70.5%) a 3-stage anastomosis. Age at surgery ranged
from 8 to 28 years (mean 17.5). Pan-colic disease localization was present in 15/17 (88%), backwash
ileitis in 3 (17.6%), comorbidities in 1 (5.8%) (autoimmune thrombocytopenia). Median follow up time
after ileostomy closure was 62 months (range 24-70 months). Nine/17 patients (52.9%) developed
pouchitis during follow up period. Microscopic inflammation at the resection margin was identified in
6/9 (66,7 %). Interestingly, in all of these (100%) pouchitis developed. None of patients with backwash
ileitis had microscopic infiltration at proximal resection margin, and none developed pouchitis.
So the presence of a microscopic infiltration at the proximal margin was statistically associated to the
development of pouchitis (p< 0.05). There was no significant difference in the incidence of pouchitis
among patients with and without backwash ileitis. No other variables evaluated were statistically
associated to short-term and long-term pouch complications.
Conclusion: Pouchitis after proctocolectomy with ileal pouch-anal anastomosis for ulcerative colitis is
still a major challenge. Microscopic infiltration at the proximal resection margin may play a role in
development of pouchitis in children with UC; no association with backwash ileitis, age, sex, disease
localization, type of surgery and comorbidities. Considering that pouchitis only develops after
restoration of the faecal stream, microscopic immune alteration, sustained probably by an altered
microflora may be the pathogenetic mechanism. Further studies are necessary to confirm these
findings.
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Lactose intolerance in children with inflammatory bowel diseases
Martyna Jasielska1, Urszula Grzybowska-Chlebowczyk1
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Objectives and Study: Malnutrition and deficiency of micro- and macroelements is a frequent
problem in patients with inflammatory bowel diseases (IBD) and their effect may be abnormal bone
mineralization. The aim of the study was to estimate the prevalence of primary and secondary lactose
intolerance in children with IBD and calcium-phosphate metabolism disorders in children with IBD
using a lactose-free diet.
Methods: The study included 107 patients (mean age 14.07±3.58 years); 46.7% boys. 43 patients
was with Crohn´s disease (CD), 31 with ulcerative colitis (UC) and a control group was 33 children
with functional abdominal pain. We analysed the result of the hydrogen breath test after an oral
solution of lactose, two polymorphisms of the promoter region of the gene encoding the enzyme
lactase (LCT) and additional laboratory tests to assess the calcium-phosphate metabolism. The results
were analysed with MedCalc Statistical Software.
Results: Polymorphisms of the LCT gene (LCT-13910CC and LCT-22018GG) were found in 31% of
patients with IBD and 42.4% of controls (p=0.2). Lactase malabsorbtion (LM) were found in 27.9% of
patients with CD, in 22.6% with UC and 24.2% in the control group (p=0.8). Lactose intolerance (LI)
was diagnosed in a similar percentage of patients in each group (p=0.9). Secondary LI in IBD patients
does not depend on the location, duration and activity of the disease and the number of relapses
(p>0.05) Median time of running a lactose-free diet in CD was 10 months and in CU 24 months.
Concentration of serum 25(OH)D >30ng/ml was found only in 9.5% of patients with CD and in 21.4%
with UC, and in the control group 51.5% children (p=0.0002). Total calcium level was significantly
lower in UC (median 2.35mmol/l, IQR 2.31- 2.41mmol/l) and CD (median 2.38mmol/l, IQR 2.292.43mmol/l) than in the control group (median 2.43mmol/l, IQR 2.39-2.46mmol/l, p=0.003). Patients
with newly diagnosed CD had lower calcium levels than patients undergoing longer treatment (median
2.33mmol/l vs. 2.38mmol/l, p=0.04). There was no difference in total calcium, phosphorus, parathyroid
hormone, alkaline phosphatase and vitamin D serum levels, as well as calcium-creatinine index and
phosphate-creatinine index in the urine between patients using the lactose-free and regular diet (p>
0.05). BMD Z-score ≤-1SD had been obtained in 48% of patients with CD and in 50% with UC. BMD
Z-score ≤-2SD was found in 8% of children with CD and in 8% with UC (p=0.9). Presence of LCT gene
polymorphisms, LM and LI, and the use of lactose-free diet had no effect on the obtained bone mineral
density results (p> 0.05).
Conclusions: The incidence of polymorphisms of LCT gene associated with hypolactasia, LM and LI
does not differ among children with IBD from the population. The occurrence of secondary LI among
children with IBD does not depend on the location, duration and activity of the disease and the number
of relapses. Patients with CD and UC regardless of the occurrence of LI are more likely to have
vitamin D deficiency and hypocalcemia, while patients with newly diagnosed CD have lower serum
calcium levels. The use of lactose-free diet in the course of LI in children with IBD has no effect on the
prevalence of disturbances in the calcium-phosphate metabolism and reduced bone mineral density.
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Use of Vedolizumab in paediatric IBD: experience in royal Manchester childrens hospital
Adnaan Kala1, Andrew Fagbemi1
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United Kingdom
Objectives and Study: Vedolizumab is a Humanized Monoclonal Antibody that selectively
downregulates T-Cell migration into Intestinal tissue by targeting the α4β7 integrin exclusively. Its gut
selective nature offers obvious advantages in the treatment of IBD
The aim of this work is to share our experience of Vedolizumab and its use in Paediatric patients with
refractory disease and non-responders to conventional Anti-TNF therapy.
Methods: We have commenced Vedolizumab in a total of 6 patients since October 2017. Dosing was
6mg/kg up to a maximum of 300mg. Patients were inducted at week 0, 2 and 6, with 8 weekly
maintenance.
Results:

Age/Sex

Diagnosis + Previous
Treatment

Vedolizumab Indication
+ Start Time

Vedolizumab Course
And Side Effects.
Remission Achieved?
-Changed to 6 weekly at
32 weeks. -Erythematous
rash on face and arms 48
hours after infusion,
improved on subsequent
infusions. -Achieved
remission, Weight gain
from week 20,
Calprotectin 52 at week
40.

17 M

-UC Since 2015.
Pancolonic -Azathioprine, Primary non-responder Infliximab, Adalimumab, October 2017
Recurrent Steroids

17 F

-IBD-U Since 2014.
Pancolonic + Small
Bowel -Azathioprine,
Adalumimab, Infliximab,
Recurrent Steroids

-8 Weekly -Achieved
Antibody formation and
remission, weight gain
low levels - October 2017 and normal inflammatory
markers at week 12

17 F

-Crohns Since 2015
Pancolonic -Polymeric
Diet, Azathioprine,
Infliximab, Adalimumab,
Recurrent Steroids

-8 Weekly with poor
compliance. -Local rash
Active disease, low
around cannulation site
levels, symptoms 3-4
on each administered
weeks after Infliximab
which was self-limiting. infusion - November 2017 Stopped at week 16 at
patient request without
remission

14 M

-Changed to 4 weekly at
20 weeks following
-Crohns Since 2012 Panreassessment which
Enteric, Perianal,
showed near complete
Intraabdominal Abscess distal ulceration -Not in
Polymeric Diet,
Resistant distal disease - remission -Improvement
Azathioprine, Infliximab, January 2018
clinically at 12-20 weeks,
Recurrent Steroids, Triple
increasing symptoms
Antibiotics, Topical
thereafter and weight
Steroid/Mesalazine
loss. Inflammatory
markers raised
throughout
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14 M

-IBD-U Since February
2017 Upper GI +
Pancolonic -Polymeric
Diet, Azathioprine,
Infliximab, Adalimumab,
Recurrent Steroids,
Topical
Steroid/Mesalazine

5F

-G6PC-3 Constitutional
Neutropenia - IBD since
late 2016 -Steroid
dependent, Infliximab,
Antibiotics, Azathioprine
(limited by marrow
suppression)

Primary non-responder May 2018

-8 Weekly -Achieved
remission -Clinical
remission at 8 weeks with
weight gain and no
Steroid use since

Primary non-responder March 2018

-6 weekly at 12 weeks Not in remission -Slightly
less pain and admissions,
Calprotectin >2100,
weight static

[Results]
Conclusions: In our small cohort Vedolizumab appeared to be a safe option to use in non-responders
to Anti-TNF therapy with no major adverse effects (2 minor skin rashes) and good response when
selected well (3 cases of remission). One patient with significant distal disease showed little
improvement and has been referred for Surgery. One patient was non-compliant. Our experience is
consistent with the literature which suggests early response to colonic disease and a delayed
response to extensive Crohns disease. Vedolizumab appeared to not help in our 5 year old patient
with an immunodefiency, but its use has not demonstrated any ill effects, perhaps opening use of
Vedolizumab in younger patients to be explored further.
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Trough levels of infliximab are associated with mucosal healing but not with transmural
healing at 1 year treatment with infliximab in paediatric Crohn's disease patients treated
according to dosing intervals based on clinical symptoms
Ben Kang1, Ji-Hyung Park2, Mi Jin Kim2, Tae Yeon Jeon3, So Yoon Choi4, Yoon Lee5, Byung-Ho
Choe1, Yon Ho Choe2
1Kyungpook
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Objectives and Study: Recent data in literature have demonstrated the association between
infliximab (IFX) trough levels and mucosal healing (MH) in Crohn's disease (CD). However, there is
limited data regarding the association between and transmural healing (TH). We aimed to investigate
whether IFX trough levels were associated with TH in paediatric patients with CD at 1 year treatment
with IFX.
Methods: Paediatric patients with CD in whom TL tests, magnetic resonance enterography (MRE),
and colonoscopies had been conducted simultaneously at 1 year treatment with IFX were included in
this multicentre retrospective cross-sectional study. TH was defined as wall thickness ≤ 3 mm with the
absence of ulcers, oedema, contrast enhancement, and complications on all ileocolonic segments
evaluated by MRE. MH was defined as a Simple Endoscopic Score for Crohn's disease (SES-CD) < 3
on colonoscopy. Interval shortening of doses to 4-6 weeks had been done when loss of response was
suspected based on clinical symptoms. The association between IFX trough levels and TH, as well as
IFX trough levels and TH were investigated.
Results: A total 56 patients were included in this study. MH and TH was observed in 60.7% (34/56),
and 23.2% (13/56). IFX trough levels were significantly higher in patients with MH compared to those
without MH (median 5.6 µg/mL vs. 3.4 µg/mL, P = 0.002), while IFX trough levels were not statistically
significant between those with and without TH (median 5.4 µg/mL vs. 4.7 µg/mL, P = 0.574). Dosing
intervals of IFX had been shortened in 21.4% (12/56), and IFX trough levels were significantly higher
in those whose intervals had been shortened (7.8 ± 4.3 µg/mL vs. 4.7 ± 1.9 µg/mL, P = 0.029). No
significant difference was observed in rates of MH between patients whose intervals were shortened
or not (58.3% vs. 61.4%, P = 1.000). Although a statistical significance was not observed, the
proportion of patients with TH was relatively lower in those whose intervals were shortened compared
to those receiving IFX by standard dosing intervals of 8 weeks (0% vs. 29.5%, P = 0.078). According
to multivariate logistic regression analysis, IFX trough levels and disease duration to IFX initiation were
associated with MH (OR = 1.82, 95% CI = 1.27-2.62, P = 0.001, and OR = 0.43, 95% CI = 0.21-0.87,
P = 0.02, respectively). According to receiver operating curve analysis, the optimal cut-off of IFX
trough level associated with MH was 5.22 µg/mL (AUC = 0.769, 95% CI = 0.636-0.902, sensitivity
61.8%, specificity 86.4%, P < 0.001).
Conclusion: Trough levels of IFX were associated with MH but not with TH at 1 year treatment with
IFX in paediatric CD patients treated according to dosing intervals based on clinical symptoms. Further
studies regarding long-term outcomes of TH and proactive dosing based on therapeutic drug
monitoring may better clarify whether an association between IFX trough levels and TH exists or not.

Volume 68, Supplement 1, May 2019

551

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-389
Clinical characteristics of pediatric Crohn's disease patients with perianal fistula: a singlecenter experience
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Objectives and Study: The prevalence of perianal lesions is higher in East Asia compared to
Western countries. The aim of this study was to evaluate the clinical characteristics of pediatric
Crohn's disease (CD) patients with perianal fistula.
Methods: We retrospectively analyzed 592 patients who were younger than 18 years of age at CD
diagnosis between 1987 and 2013. Patient characteristics at CD diagnosis and associated factors of
perianal fistula were evaluated.
Results: Of 592 patients, 280 (47.3%) had perianl fistula at the time of CD diagnosis. The median age
of the patients with perianal fistula at CD diagnosis was 14 years (range: 6-17 years). The high male to
female ratio of 4.6:1 was observed in patients with perianal fistula. Younger age (age < 10 years)
group was less common in patients with perianal fistula. In multivariate analysis, male sex (HR: 2.88,
CI: 1.95-4.24, p < 0.001) and uncomplicated behavior (HR: 1.97, CI: 1.11-3.50, p = 0.019) were
significantly associated with the presence of perianal fistula.
Conclusions: Large proportion of pediatric patients had perianal fistula at CD diagnosis and this
finding was more prominent in male sex. Perianal fistula was considered as requiring more aggressive
treatment, but in aspect of intestine, uncomplicated behavior was combined more commonly.
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Objectives and Study: The main therapeutic goal of in pediatric ulcerative colitis (UC) is to maintain
disease remission. The new concept of deep remission implies also a complete mucosal healing (MH).
We aimed to compare the efficacy of deep remission between infliximab top-down and step-up
strategies in moderate to severe pediatric UC.
Methods: The present study was a retrospective review of a prospective cohort, based on an
infliximab (IFX) treatment protocol for pediatric UC used at Samsung Medical Center. Moderate-tosevere UC patients who needed to IFX were included. A total of 22 patients were treated with early
IFX induction (TD group) and 20 patients refractory to conventional therapy underwent IFX treatment
(SU group). Ileocolonoscopies as well as clinical activity assessment, laboratory exams, including
tests for IFX TLs and antibody to IFX were performed at clinical remission (CR). MH was defined as
Ulcerative Colitis Endoscopic Index of Severity (UCEIS) less than 2 points.
Results: Forty-two subjects (20 males, 22 females) were included. The duration from diagnosis to IFX
use showed a significant difference between TD and SU groups (1.3±1.2 vs 21.6±20.2 months, P <
0.0001). The duration from diagnosis to CR also had a significant difference between the 2 groups
(6.7±6.4 vs 29.8±26.5 months, P = 0.012). At the time of CR, UCEIS of TD and SU group was 1.5±0.9
and 2.7±1.5, respectively, showing a high MH achievement in the TD group. Multivariable analysis
revealed that the duration from the initial diagnosis to IFX use was the factor associated with MH by
UCEIS (P=0.042).
Conclusions: According to our study, at the time of CR, MH rates were higher in the TD group than in
the SU group. This suggests that the TD strategy may lead to a more favorable prognosis in patients
with moderate-to-severe pediatric UC.
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[The association of the duration from the initial diagnosis to infliximab use and mucosal healing.]
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Evaluation of nutritional status and body composition in children with inflammatory intestinal
disease
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Objective: Assess the nutritional status and component composition of the body in children with IBD.
Methods and materials of the study: The study included 20 children (8 girls and 12 boys) aged 4-17
years who were hospitalized in the diagnostic department of the RT DRKB MoH for the period 20142018. The WHO AnthroPlus program, bioimpedance analysis of body composition using ABC-01
Medass bioimpedance meter, PedsQL 4.0 questionnaire and the child nutrition questionnaire.
Results: In the period of the study, according to our data, ulcerative colitis was diagnosed in 10
children, Crohn´s disease in 6 children and 4 children was diagnosed with undifferentiated colitis.
Localization in ulcerative colitis: total form was in 12 patients, proctosigmoiditis - 1st, left-sided - in 1st
child. Localization in Crohn´s disease was as follows - terminal ileitis was diagnosed in one child,
isolated colitis - in one, ileocolitis - in 4 children. The majority of patients with IBD (about 70%),
especially children with Crohn´s disease, have nutritional deficiencies which manifest as weight loss,
nutrient absorption disorders and (less often) exhaustion. Nutritional status violations were recorded in
13 children with IBD (41.7%) of which severe protein-energy insufficiency was observed in 4 patients
(12.9%), moderately in 6 patients (19.2 %), mild - in 3 patients (9.6%), overweight was detected only in
2 patients (16.6%). According to the results of bioimpedance analysis of the component composition of
the body, the cell mass indicators were reduced in 76% of children, and in 24%, they exceeded the
average age indicators. The proportion of body fat mass was increased in 38% of children with IBD,
the remaining children were within the normal range. Indicators of the phase angle were at the lower
limit of normal in half of patients with IBD which may indicate a lower level of functional capabilities of
the body and is associated with an exacerbation of the disease. Specific basal metabolism in almost
all children is lowered which indicates a decrease in the relative intensity of metabolic processes and
is associated with the transitional state of the patients. As a result of the analysis of the nutrition
questionnaires, it was found that children with Crohn´s disease, who excluded products and dishes
from their diet that intensify fermentation and rotting processes in the intestine (dairy products and
coarse fiber), were maintained in long-term remission than in children with ulcerative colitis. Our study
on all sub spheres of the PedsQL General Questionnaire revealed a slight decrease in the quality of
life in children with IBD.The analysis showed that children often experienced pain, feelings of fear,
anxiety and depression which contributed to increased symptoms of the disease.
Conclusions: Most children with IBD have nutritional status disorders, mainly due to malnutrition
which requires timely correction in both nutrition and therapy, as protein-energy deficiency affects the
prognosis of the disease and the effectiveness of pathogenetic therapy. The need for nutritional
support in this group of patients is also confirmed by the data of bioimpedance analysis of the body
composition of children with IBD.
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Objectives and Study: We aimed to establish a stool sample bank for investigating the alterations of
the gut microbiome under biological therapies in pediatric patients with IBD. In the first phase of the
study we characterized the diversity and taxonomic differences between different treatment regimes
and healthy controls in order to investigate if there is an shift towards eubiosis in the therapy
responder patients who achieved remission.
Methods: The stool samples were collected in an inpatient setting, aliquoted in native form and stored
frozen on -80 C. Stool samples were enrolled in the study in four groups: control patients (n=3),
therapy-naïve Crohn's disease ( n=3) patients, CD patients in remission under conventional therapies
(n=3), and under biological therapy (n=6). DNA were extracted using QIAamp Fast DNA Stool Mini Kit.
Library generation for the 16s gene sequencing was made with Q5 Hot Start High-Fidelity 2X Master
Mix and Nextera XT Index Kit. Sequencing of the V4-V5 spanning 16s RNA gene was carried out on
Illumina MiSeq platform. Bioinformatic analyis and visualisation of the results were conducted using
the Qiime2 and Qiime2 view softwares.
Results: Analysis of results showed significant difference in the taxonomic composition, species
richness of control patients and CD patients under different therapeutic interventions. The most
differently abundant taxa were prevotellaceae, bacteriodaceae,and lachospiraceae. The most
significant difference were seen in the abundance of the prevotella genus, which was almost
completely missing from the samples of CD patients.
Conclusions: Our measurements on limited sample size suggests that, microbiome of conventioal
and biological therapy responder pediatric patients are disbiotic, and do not differ significantly from
each other. This suggests, that biological therapy does not effectively facilitate the shift of the
microbiome to eubiosis. Further analysis on extended sample number are needed to roborate the
initial findings of the study.
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Objectives and Study: Chronic non-bacterial osteomyelitis (CNO) is an autoinflammatory disorder
characterized by sterile bone osteolytic lesions usually multifocal and symmetrical especially in the
metaphysis of tubular long bones, flat bones and spine. Sometimes patients have skin manifestations
(palm-plantar pustolosis, acne or pustolar psoriasis) and in these cases the condition is called SAPHO
(Synovitis, Acne, Pustulosis, Hyperostosis and Osteitis). It can be associated with other inflammatory
conditions and only in a few cases have been described in the literature associated with Inflammatory
Bowel Diseases (IBD).Aim of our study was to investigate the prevalence and characteristic of
CNO/SAPHO associated with IBD followed in paediatric IBD reference centres in Italy
Methods: A questionnaire was sent to all paediatric IBD centres in order to collect demographic,
clinical and therapeutic informations of patients with CNO/SAPHO and IBD
Results: 11 patients with CNO/SAPHO and IBD were identified among all the patients followed by the
5 paediatric IBD centres that responded to the survey (0,8 % over a total of 1364 patients followed
over the years); Nine patients had CNO, 2 the SAPHO association. 3 females (F), 8 males (M); mean
age at CNO diagnosis 10 years and 5 months (range 5-17), at IBD diagnosis 9 years and 6 months
(range 5-17); 1 had ulcerative colitis (UC), 7 Crohn's Disease (CD), 3 IBD unclassified (IBDU). Five
patients presented with CNO, 4 with IBD and 2 with both diseases simultaneously.Of the 5 patients
that presented with CNO, 4 were initially treated with non steroidal anti inflammatory drugs, 1 with
methotrexate, when IBD was diagnosed 2 patients started adalimumab, 1 budesonide and
methotrexate, in 1 salazopyrine was added to methotrexate and in one salazopyrine and steroids were
started, they all went into remission with control of both CNO and IBD but the last one needed more
than one course of steroids.
Of the 4 patients that presented with IBD one was initially treated with azathioprine, one with enteral
nutrition and the other two with infliximab, they all were switched to adalimumab at the CNO diagnosis
with remission of both diseases; interestingly the 2 patients on infliximab developed SAPHO while on
treatment but went into remission on adalimumab. The last 2 patients that presented simultaneously
with both CNO and IBD were treated successfully with adalimumab.
Conclusions: This is the largest case series so far of CNO and IBD. It shows that CNO/SAPHO can
be a rare extraintestinal manifestation of IBD and could precede or follow the IBD presentation. In our
experience it was more common in CD than in UC or IBDU and in male than in female. Remission of
both diseases was obtained when treatment was implemented especially using adalimumab
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Objectives and Study: Inflammatory bowel diseases (IBD) in children are generally characterized by
severe course with frequent exacerbations affecting their quality of life. The aim of this study was to
assess changes in quality of life of those patients depending on chosen treatment during one year of
treatment.
Methods: 53 patients with diagnosed IBD (both ulcerative colitis and Crohn's disease) treated
between 2014 and 2015 in the Gastroenterology, Allergology and Pediatric Department were enrolled
to this study. During the study two patients resigned from taking part in further sections of the study.
The study was completed by 24 girls aged 8 to 17 (mean 12.7) and 27 boys aged 9 to 17 (mean 13.8).
They were divided into two groups depending on the treatment. First group consisted with 27 patients
treated without biological agents and the second group constituted 24 patients treated with anti-TNFalfa. All the patients and their parents were asked to fulfil the KIDSCREEN-52 questionnaire on the
baseline and after 6 and 12 moths since the first visit. All obtained answers were converted into digital
values, each visit was summed up and then results were statistically assessed.
Bioethics Committee of the Polish Mothers Memorial Hospital - Research Institute gave an agreement
for this study - opinion No 48/2018.
Results: During 12 moths of study in both groups we have observed increase in the sum of points
gathered from the questionnaire. Mean sum in the first visit was 148.23, after 6 months 160.1 and in
the end 165.52, what was statistically meaningful (p=.003). In a group of patients treated by nonbiological drugs average sum of points at the first visit was 147.74, next one was 159 and in the end
162.96, what also was statistically meaningful (p=.035). In a group of patients treated with biological
agents we get following results: mean sum of point at the baseline 151.1, after 6 months 167.5 and on
the last visit 182.75 (p=.022).
Results gather from parents'part of the questionnaires revealed that mean value of the sum of points
increased during 12 months of study: 131.81 at the beginning to 148.23 in the end (p=.009). In a group
of parents whose children was treated by conventional therapy average sum of points increased from
131.33 to 147.11 (p=.022). The mean sum of point gathered from parents whose children was treated
by biological agents also increased (135.0 to 155.75), but it was not been statistically meaningful
(p=.368).
Conclusions: The life quality of most treated patients increases during a year of treatment. Both
methods of treatment give a better life quality to children, but by using biological agents is the best
way to obtain much better results. But the in the point of parents view, conventional therapy seems to
better affects their child quality of life.

Contact e-mail address: kolejwam@icloud.com

Volume 68, Supplement 1, May 2019

558

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-395
The influence of children´s inflammatory bowel disease (IBD) on the relationship between
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Objectives and Study: Paediatric chronic illnesses, especially severe ones, greatly alter not only the
quality of life of child, but also its family and especially its parents. The purpose of the study was to
investigate whether and how the relationships between parents of children with UC (ulterative colitis)
and CD (Crohn disease) had been changed since the diagnosis of the disease.
Methods: The analysis was based on the results of the questionnaire containing 23 questions
addressed to the parents of children with IBD. The questions were generally related to the awareness
of the child´s illness, subjective assessment of its exacerbation, access to the diifferent kinds of
support, marriage misunderstandings due to illness or its exacerbation and the impact of disease on
their free time and marriage life.
From September 2017, 350 questionnaires were distributed to parents of children with IBD. Till now
the 216 completed questionnaires have been returned and 211of them were included into the analysis
(5 were excluded due to lack of complete data).
The T-Student test was used for the statystical analysis.
Results: 46% of respondents (n=98) had to permanently resign from work, 64% (n=134) declared the
necessity to give up their hobbies and dreams, and 70% (n=147) stated that the disease diagnosis
had the impact on spending their free time.
Only 20 respondents rate the disease at less than 6 in 0-9 scale. Respondents who evaluated the
severity of the disease in the 10 points scale (0-9) on 7 or more (n=161) substantially more frequently
than the rest indicated the thinking about parting with a partner because of child´s illness (n=26, p<
0,05), the decrease in frequency sexual activity (n=93, p< 0,05) and the sexual activity only for
marriage obligation (n=23, p< 0,05).
Significantly more (79%, n=166) of the respondents declared that during the child´s disease
exacerbation they are much less likely to have physical closeness than only due to diagnosis itself
21%, n=45, p< 0,05).
Chronic illness had also an impact on the desire to have another child - 43% of the respondents
(n=91) stated that due to the IBD diagnosis in the their child they have beed resigned from having the
further offspring.
Statystical analysis show any dependence between sex and the answers to the rest of the questions.
Women (67 % of the respondents) evaluated the severity of the disease in the 10 points scale (0-9) on
average 8,5 while men only 7. 17% woman indicated the thinking about parting with a partner and only
3% man.
Conclusions: Based on above results we concluded that the diagnosis of IBD in the child have a
significant impact on the relationship between the parents and their married life. Families are forced to
change their way of life or resign from work to make the care of their child.
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Objectives and Study: The aim of this study was to determine if there are quantitative changes in
Candida fungi between pediatric patients with Crohn's disease (before and after exclusive enteral
nutrition (EEN) and biologic therapy with anti-tumor necrosis factor alpha - Infliximab (IFX)) and
healthy controls.
Methods: Patients aged 2 to 18 years of life diagnosed with CD were enrolled into this single-center
prospective study. The control group consisted of healthy children. In group 1 were newly diagnosed
children, who received EEN for the induction of remission. In this group, we obtained two stool
samples: the first one before any therapeutic intervention and the second 2 to 4 weeks after
completing EEN. In group 2 were CD patients who failed to respond or stopped responding to
conventional maintenance treatment (with thiopurines or methotrexate) and therefore were qualified
for biologic therapy. Stool samples were collected prior to the first dose of Infliximab and then 4 weeks
after the 3rd induction dose. DNA was isolated from fecal samples and PCR was applied to determine
the number of fungal cells.
Results: A total of 61 patients were enrolled into this study. Both therapeutic interventions resulted in
statistically significant decrease in Pediatric Crohn's Disease Activity Index. The numbers of Candida
decreased during both therapeutic intervention but difference was statistically significant in IFX
intervention only (p=0.045). Moreover, fungi population in both study groups declined during
intervention, compared to the control group but the difference was significant before treatment only in
IFX group (p = 0.013). The total distribution of Candida with both IFX and EEN as well as in the control
group differed significantly (p = 0.01) before treatment only. No correlation between the numbers of
Candida and disease activity as well as with such biochemical parameters as: serum iron
concentration, protein or glucose level were found.
Conclusion: A large number of Candida fungi in newly diagnosed patients (EEN group) and those
with very high disease activity (IFX group) may be the result of a long-term disease process, but may
also indicate the participation of fungi in the pathogenesis of CD. It cannot be ruled out that in
combination with genetic and immunological disorders, fungi can contribute not only to the initiation of
the disease process, but also play a role in maintaining active inflammation. None of the applied
therapeutic interventions has a documented direct effect on mycobiom. However, both methods of
treatment have a proven effect on the so-called mucosal healing. It can be presumed that the
reduction in the number of Candida is an indicator of recovery and improvement of the defensive role
of the mucosal barrier.
This study provide additional information to the multifactorial nature of CD and may contribute to
modification of therapeutic approach.
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Objectives and Study: The recognition of iron deficiency anaemia (IDA) in inflammatory bowel
disease (IBD) is a challenging issue. The discovery of hepcidin has shed a new light on the
understanding of iron homeostasis and pathophysiology of iron disorders. Since hepcidin plays a
central role in the regulation of iron absorption and distribution it appears as a useful biomarker of iron
deficiency. However hepcidin expression is tightly regulated by a multiple factors including
inflammation which may affect its ability to indicate iron deficiency in chronic inflammatory conditions.
Current data on hepcidin use in the diagnosis of iron deficiency anaemia in children with IBD are
scarce. We aimed to evaluate diagnostic usefulness of serum hepcidin in the recognition of iron
deficiency anaemia in paediatric IBD.
Methods: We enrolled 75 consecutive children with IBD including 40 (53%) boys and 35 (47%) girls
with mean age 12.8±3.7 years. There were 46 (61%) patients with ulcerative colitis and 29 (39%) with
Crohn's disease. The majority of study group (47; 62.7%) consisted of patients with IBD onset. Control
group comprised of 21 healthy children including 13 (62%) girls and 8 (38%) boys with mean age
11.2±3.3 years old. Serum hepcidin was measured using commercially available enzyme-linked
immunosorbent assay kit. Complete blood count and traditional biochemical parameters were
assessed to detect and distinguish anaemia. Iron deficiency anaemia (IDA) was recognized in
anaemic patients with satTf< 20% and ferritin level< 30ng/ml, anaemia of chronic diseases (ACD) was
stated in evidence of inflammation, satTf< 20% and ferritin >100ng/ml. Anaemia with satTf< 20% and
ferritin level ranging from 30 to 100ng/ml was considered as ACD with iron deficiency (ACD+ID). The
study was approved by the local bioethical committee.
Results: IBD patients comprised 27 (36%) cases of IDA, 6 (8%) cases of ACD+ID, and 5 (7%) cases
of ACD. Mean serum hepcidin in patients with IDA was 4.63±3.55ng/ml and did not differ significantly
from hepcidin level in patients with ACD (7.78±7.51ng/ml) and ACD+ID (6.03±4.65g/ml) (p=0.34)
(H=2.52; p=0.28). Hepcidin was significantly decreased in children with IDA (4.63±3.56ng/ml)
compared to the control group (10±10.04ng/ml) (p=0.02). However hepcidin did not differ significantly
between IBD children with IDA (4.63±3.56ng/ml) compared to IBD children without anaemia
(6.62±5.60ng/ml) (p=0.06).
To determine diagnostic utility of hepcidin for the diagnosis of iron deficiency anaemia in IBD children
we performed ROC analysis. The cut-off values for hepcidin derived from ROC analysis was
1.517ng/ml. In the diagnosis of iron deficiency anaemia in IBD children hepcidin had 22% sensitivity,
98% specificity, 83% positive predictive value, 71% negative predictive value and 72% accuracy. The
area under ROC (AUROC) for hepcidin in IDA diagnosis was 0.635 (95%CI 0.448-0.782; SE 0.075).
Conclusions: Although hepcidin is a major regulator of iron homeostasis it appears to be a poor
diagnostic marker of iron deficiency anaemia in paediatric IBD. Further studies are needed to indicate
reliable diagnostic tool of iron deficiency in chronic inflammatory conditions.
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Objectives and Study: Zonulin is a protein which increases intestinal permeability by a disassembly
of intercellular tight junctions. Although it has been demonstrated that zonulin may play a significant
role in the pathogenesis of several autoimmune disorders, the knowledge about its importance in
inflammatory bowel disease (IBD) is limited. The aim of the study was to assess serum and stool
zonulin concentrations in IBD children and to evaluate zonulin relationship with IBD phenotype and
activity, and inflammatory markers.
Methods: Study group comprised of 25 children with first exacerbation of inflammatory bowel disease
including 10 with Crohn's disease and 15 with ulcerative colitis. Mean age of IBD patients was
12.24±3.17 years. At disease onset mean PCDAI of Crohn's disease patients was 42.75±16.17 pts
and mean PUCAI of ulcerative colitis patients was 40.67±18.21pts. In control group there were 26
healthy children with mean age 13.8±2.9 years old. Zonulin concentration was assessed in serum and
stool samples using commercially available enzyme-linked immunosorbent assay (ELISA) kits
according to the manufacturer's recommendations (Immundiagnostik AG, Bensheim, Germany). The
study was approved by a local bioethical committee.
Results: Serum zonulin was significantly decreased in IBD children (mean: 39.59±40.34ng/ml; median
25.12 ng/ml) compared to healthy controls (mean:133.14±62.06ng/ml; median: 116.48ng/mL) (p<
0.001). Concentration of zonulin in the stool was also significantly lower in IBD children
(mean:106.89±113.28ng/ml; median: 64.98ng/ml) than in controls (mean: 154.43±94.84ng/ml; median:
144.05 ng/ml) (p=0.03). There were no differences in serum and faecal zonulin concentration between
patients with Crohn's disease and ulcerative colitis. We found no correlations between zonulin and IBD
localization, clinical activity or inflammatory markers including CRP, ESR and calprotectin.
Conclusions: Serum and fecal zonulin are significantly decreased in IBD children compared to
healthy controls. Further studies are needed to determine the role of zonulin in the pathogenesis of
paediatric IBD.
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Objectives and Study: The role of Clostridium difficile in patients with inflammatory bowel disease
(IBD) is still not sufficiently recognized. Clinical symptoms of Clostridium difficile infection (CDI) and
IBD flares are overlapping. The aim of this study was to determine the prevalence of CDI and
Clostridium difficile carriage in newly diagnosed paediatric patients with IBD.
Methods: We performed a retrospective analysis of all newly diagnosed paediatric patients with IBD
admitted to the Department of Paediatric Gastroenterology and Nutrition, Warsaw, Poland between
the 2004 and 2018. IBD was diagnosed according to Porto criteria. At the diagnosis all patients were
screened for Clostridium difficile by laboratory stool test for toxin A/B (enzyme-linked fluorescent
immunoassay, bioMerieux, USA). We also analyzed the demographic data and clinical symptoms
including type of diarrhea (watery, bloody, mucous). CDI diagnosis was based on a positive toxin A/B
stool test in patients with watery diarrhea. Clostridium difficile carrier state diagnosis was based on a
positive toxin A/B stool test in patients with no diarrhea or other than watery types of diarrhea.
Results: In total, we evaluated 399 patients with IBD included 183 with Crohn's disease and 216 with
ulcerative colitis. The mean age of the patients was 12.1 years, 54% were boys. We found toxin A/B
test positive in 22.3% of patients. We obtained full data regarding clinical symptoms from 360 of
children. Of them, 38 (43.7%) children presented watery diarrhea and 49 (56.3%) children had other
types of diarrhea or had no diarrhea. In whole group of participants, we diagnosed CDI in 38/360
(10.5%) of children with newly diagnosed IBD, 49/360 (14%) of children were found to be Clostridium
difficile carriers.
Conclusion: Carriage of Clostridium difficile in newly diagnosed children with IBD is common. The
prevalence of CDI in our group of children with IBD was as low as 10.5%.
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Objectives and Study: The prevalence of pediatric-onset inflammatory bowel disease (PIBD) has
been dramatically increasing worldwide, including in Korea. The revised Porto criteria provide a
standardized approach to the previously subjective differential diagnosis of the PIBD subtypes
including ulcerative colitis (UC), atypical UC, Crohn's disease (CD), and inflammatory bowel disease
unclassified (IBDU). This study aims to evaluate how applying the Porto criteria would affect the
diagnosis given to the PIBD Korean patients and to compare the diagnostic accuracy of the revised
Porto criteria versus previously made clinician based diagnosis in Korea.
Methods: This is a retrospective longitudinal study including 234 UC and 269 CD patients ages 0-18
diagnosed between the years 2005-2017. We excluded patients from outside Korea and patients
where treatment naïve endoscopies or endoscopy images were not available. Each data was
categorized by its baseline characteristics including clinical symptoms, histologic findings and
endoscopic images by PIBD experts and an IBD pathology expert
Results: Out of the 234 UC patients that were reviewed, 38 had all required data and were included in
the final analysis. Median time of follow up for those included UC patients was 5.8±6.5 yrs. In 13/38
(34.21%) of the patients applying the Porto criteria did not change the diagnosis given to them by the
physician at the time of diagnosis while 9 (23.68%) changed to atypical UC, 15 (39.47%) changed to
IBDU, and 1 (2.63%) changed to CD. 74 of the 269 CD patients were included for final analysis and
Median time of follow up for those included CD patients was 2.6±1.4 yrs. In 72/74 (97.3%) of the
patients kept their original diagnosis, while 1 (1.35%) patient changed to IBDU, and 1 (1.35%) patient
changed their diagnosis to colonic CD.
Conclusions: Applying the revised Porto criteria on our patients´ cohort has shown that the
prevalence of Korean pediatric IBDU and atypical UC could be higher than previously reported.
However, out of the 805 PIBD patients in Korea diagnosed between 1987-2013, 26.21% and 73.79%
were UC and CD respectively, and 39.47% of UC and 1.35% of CD would be reclassified with IBDU
with the revised Porto criteria. That means the prevalence of Korean pediatric IBDU would be 11.34%
which could be correlated with the worldwide prevalence of IBDU. However, this study was a
retrospective single-center study and the diagnosis criteria has been changed during the included
study period. Therefore, Korean pediatric gastroenterologists should consider IBDU and Atypical UC,
and future prospective multi-center studies using the revised Porto criteria are required to have the
nationwide prevalence of Korean pediatric IBDU and to evaluate the accuracy of the Porto criteria.
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Background and aims: Up to 15% inflammatory bowel diseases (IBD) rising before the age of 6
years, defined as Very-Early-Onset IBD (VEO-IBD), may have a monogenic disease. More rarely
monogenic defects are found in later onset IBD. Monogenic IBD are associated with high morbidity
and mortality and timely genetic diagnosis is essential for adequate treatment. Due to the wide
phenotypic and genetic heterogeneity of these conditions, it is often difficult to reach a genetic
diagnosis and the best diagnostic approach is still debated. Next generation sequencing (NGS)
techniques have been proposed as a screening tool especially in patients with poorly defined
phenotypes. In a cohort study that included patients with VEO-IBD and Early-onset IBD with
severe/atypical phenotypes (EO-IBD s/a) we aimed to: describe the genetic diagnoses and their
therapeutic implications, define the clinical characteristics associated with monogenicity, suggest a
diagnostic approach to monogenic IBD.
Methods: Clinical information of patients with VEO-IBD and EO-IBD s/a referred to 2 Italian Centers
(IRCCS Burlo Garofolo and Ospedale Bambino Gesù) for a genetic work-up over 10 years (20082017) were collected. From 2015 newly diagnosed patients and patients without a previous genetic
diagnosis were screened using NGS, except patients with disease specific features in whom candidate
gene analysis was chosen.
Results: 93 patients were collected and 14 (15%) reached a genetic diagnosis. Selective sequencing
was performed in 46 patients (49%), NGS in 84 patients (90%). Causative defects were revealed by
NGS in 5 patients (NOD2, TTC37, DKC1, XIAP, FERMT3) and candidate sequencing in 9 patients
(3WAS, CYBA, CYBB, FOXP3, 2CD40L, XIAP). In 8 of 9 patients diagnosed with candidate
sequencing, the analysis was guided by the presence of disease specific features. One patient, with
unspecific presentation, underwent sequential sequencing of multiple genes over 15 months before
reaching the diagnosis (XIAP). NGS identified a new NOD2 mutation previously missed with single
gene approach. Genetic diagnosis impacted patient management in 11 patients (76%): 8 underwent
bone marrow transplant (2XIAP, 3WAS, 2CD40L, FOXP3), 2 patients introduced anti-infective
prophylaxis, and 1 patient introduced danazole (DKC1). Patients with monogenic IBD more frequently
had a history of infections (71%vs30%; p< .001), thrombocytopenia (21% vs 3%; p.003),
hemophagocytosis (21% vs 3%; p.02), and disease onset ≤ 1 month of life (36% vs 1%; p< .001)
when compared to the non-monogenic group.
Conclusions: We suggest using NGS in all patients presenting with non-specific clinical profiles and
selective gene sequencing when clinical characteristics suggestive of specific monogenic conditions
are present.
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Objectives and Study: Pediatric inflammatory bowel disease (IBD) patients are prone to low bone
mineral density (BMD) and increased risk for fractures. Our aim was to examine the longitudinal
changes of BMD during follow up.
Methods: A retrospective longitudinal study of BMD measurements at the lumbar spine (L1-L4) and
total body less head (TBLH) by dual-energy X-ray absorptiometry (DXA) of consecutive pediatric IBD
patients from 2 centers. Corresponding data on anthropometry, disease activity, pharmacological and
surgical treatment were collected.
Results: 41 patients (age at diagnosis 12.1±3.5 years, 18 males) were included. Mean L1-4 z-score at
1st scan was -1.6±1.0 (median -1.7) and TBLH z-score was -1.6±1.0 (median -1.7), lower than
expected in normal population (p< 0.01). L1-4 z-score positively correlated with height-SDS (R=0.44,
p< 0.01) and weight-SDS (R=0.50, p< 0.01) and negatively with number of corticosteroids courses
(R=-0.31, P=0.05). There was a trend towards improvement of BMD at second DXA scan both in L1-4
Z-scores (-1.4±0.8 vs. -1.6±1.0, p=0.12) and in TBLH z-scores (-1.3±0.9 vs. -1.6±1.0, p=0.08). The
change in L1-4 z-scores correlated positively with the change in weight-SDS, height-SDS and BMISDS (R=0.55, p< 0.01, R=0.42, p< 0.01; R=0.42, p=0.01, respectively). Children with L1-4 z-score ≤-2
at first DXA improved better than children with L1-4 z-score >-2 (0.8 vs. -0.1 p< 0.01). L1-4 z-score of
patients ≥18 years at second DXA increased significantly compared to younger patients (0.6 vs. -0.1,
p=0.02).
Conclusions: BMD correlate with anthropometry and corticosteroids treatment. The improvement in
BMD is more pronounced in patients with initial L1-4 z-scores< -2 and those aged ≥18 years at the 2nd
scan.
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Objectives and Study: Vitamin D deficiency is prevalent in Inflammatory Bowel Disease (IBD)
patients. Besides playing an important role in the disease´s pathophysiology, evidence suggests that
low Vitamin D levels are associated with important clinical outcomes. Studies have found association
between Vitamin D deficiency with worse symptoms, increased hospital admissions and emergency
visits, elevated inflammatory markers and need of surgery. Patients with azathioprine treatment are
advised to use sunscreens because of a higher risk of developing nonmelanoma skin cancer.
Conversely, supplementation was able to decline the disease´s severity. So, the aim of this study is to
document the prevalence of Vitamin D deficiency and to evaluate the association of its levels with the
clinical status of patients.
Methods: A retrospective study, with a prospective insertion of patients into a database, was
conducted concerning patients who have been diagnosed with Inflammatory Bowel Disease in a
Paediatric Gastroenterology, Hepatology and Nutrition Unit from a university hospital, between 1st
January 2001 to 1st July 2018. Patients with at least one Vitamin D measure were included.
Demographic variables, disease location, disease duration, number of relapses, number of emergency
visits and hospitalizations, body mass index, smoking, surgical resection, perianal disease,
inflammatory markers, current therapy and supplementation were recorded. Deficiency was defined as
Vitamin D ≤20ng/mL and insufficiency as Vitamin D between 21 and 29 ng/mL. For the statistical
analyses, Chi-square, T-tests and logistic regressions were used.
Results: From the 132 patients with IBD followed in a Paediatric´s Gastroenterology Unit, only 77
patients had at least one Vitamin D measure. Fifteen (19.5%) were under supplementation and 62
were not. Overall, the mean Vitamin D levels in those 62 patients was 18.82 (SD=8.62). Thirty-eight
(61.3%) patients were Vitamin D deficient and 19 (30.6%) were Vitamin D insufficient. This deficiency
was higher in Crohn´s disease (CD) patients (67.3%) than in Ulcerative Colitis patients (41.1%). An
association was found between Vitamin D deficiency (≤20) and patients with at least one relapse
(ORa=3.55, 95% CI= [1.01; 12.45], p=.048), but none with the remaining variables. Marginally
significant results were found for Azathioprine treatment (p=.064) with lower Vitamin D levels for the
treated group. No other associations with treatment were found. Patients undergoing supplementation
showed significantly higher Vitamin D levels (p=.034), although 93.3% didn´t reach normal levels.
They also showed marginally significant reduced IBD-related emergency visits and hospitalizations
(p=.069).
Conclusions: IBD paediatric patients showed Vitamin D deficiency, with a higher prevalence in CD.
Additionally, this deficiency was associated with at least one relapse. Besides that, supplementation
increased Vitamin D levels although normal levels were not reached. Supplementation also led to less
IBD-related emergency visits and hospitalizations. This emphasizes the importance of monitoring
Vitamin D status and avoiding its deficiency with an appropriate supplementation in the management
of paediatric Inflammatory Bowel Disease.
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Objectives and Study: Children with inflammatory bowel diseases (IBD) may receive unnecessary
milk-free diet. Same time, some children with IBD often receive lactose-free food based/contained
cow´s milk proteins.
To study the possibilities to implement allergy-focused history questionnaire (AFHQ) in clinical practice
to improve cow´s milk allergy (CMA) diagnostic in children with IBD.
Methods: The study involved 176 children aged 1 - 17 years: сhildren with Crohn´s disease (n=88,
mean age was 14.5) and children with ulcerative colitis (n=88, mean age was12.9).Our AFHQ has
been done based on clinical guidelines for the management of children with CMA. The AFHQ includes
9 questions; several groups of questions about the family history of allergies, nutrition and some
symptoms in early years of life and at the time of survey.
Results: Based on the survey (AFHQ) we suspected CMA in 20 patients. Children with suspected
CMA based on AFHQ underwent complex investigation including elimination diet, specific IgE
(ImmunoCap), fecal calprotectin level assessment and subsequent «open food challenge» with
monitoring of symptoms and fecal calprotectin level. CMA was confirmed in 12 patients. Those who
didn´t have CMA but received unnecessary milk-free diet (13 children) after same complex
investigation were advised to add cow milk products to their diet.
Conclusions: Allergy-focused history questionnaire allows to suspect cow´s milk allergy in children
with inflammatory bowel diseases and improve diet recommendations.
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Objectives and Study: The incidence of colorectal cancer (CRC) in IBD has been the subject of
much debate over the last decades and seems to have decreased to a negligible rate 1. However, in
most studies sub-analysis revealed young age at diagnosis to be a risk factor for CRC. A recent study
from Sweden2 reported an increased risk of cancer (all types) in paediatric onset IBD (pIBD) but the
reproducibility of this in other countries is unknown. In this population-based study we aimed to
estimate the incidence of cancer in the Danish pIBD population in a 23 years period.
Methods: The pIBD population was defined as individuals registered in the Danish Patient Register
(LPR) with a diagnosis of Crohn's disease, ulcerative colitis or IBD-unclassified before their 18th
birthday during the period 01 January 1992 to 31 December 2014. This cohort was cross referenced
with the cancer register identifying all pIBD patients who subsequently developed cancer.
Standardized incidence ratios (SIR) were calculated comparing observed numbers with expected
numbers of cancers.
Results: 3.279 patients with pIBD were identified. Of these, 125 were registered in the cancer
register. Using the Danish Pathology Register as gold standard, the cancer diagnosis could be
confirmed in only 93 patients. Of these, 57 had cervix dysplasia and were excluded from further
analysis. The SIR of cancer in general was 1.8 (95% confidence interval (CI): 1.2-2.4). The cancer
specific SIR was 7.2 (CI: 2.3-16.8) in CRC, 111 (CI: 41-243) in bile duct cancers, 3.6 (CI: 1.9-6.2) in
skin cancers and 1.7 (CI:0.5-4.3) in lymphoma.
Conclusions: In this population-based study, we found an increased risk of cancer in pIBD. By
analysing the cancer specific SIR, we found a strikingly high increased risk of bile duct cancers in
pIBD which consisted of cholangiocarcinomas only. These findings are in line with the existing
Swedish study. However, the wide CI in our cancer specific analysis calls for larger international
multicentre studies.

Contact e-mail address: mikkel.malham.knudsen.01@regionh.dk

Volume 68, Supplement 1, May 2019

570

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-406
Post-induction Infliximab trough levels in severe and moderate pediatric Ulcerative Colitis:
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Objectives and Study: Although the introduction of biologics has significantly reduced the burden of
acute severe colitis (ASC), 50-60% of responders to infliximab (IFX) therapy will still require colectomy
within 1-2 years. Therapeutic drug monitoring has improved the efficacy and durability of IFX.
Nevertheless, through levels (TL) monitoring and cut-offs have not yet been standardized for pediatric
Ulcerative Colitis (UC). Recent adult evidences suggest that IFX TL in ASC patients may be
decreased due to a higher faecal loss and severe tissue damage. The aims of this retrospective study
were to evaluate IFX post-induction TL of children with severe UC (≥65) and moderate UC [PUCAI
(≥35< 65)] and to compare short and long-term disease outcomes, including IFX primary non
response (PNR), loss of response (LOR) and colectomy rate at 12 months.
Methods: This was a single-center, retrospective study involving the IBD unit of the Children Hospital
of Philadelphia. Children aged from 6 to 21 years with a confirmed diagnosis of UC, starting IFX with a
PUCAI≥35 and with available post-induction TL between July 2012 and July 2018 were recruited. The
following information were recorded: age at diagnosis; disease extent and clinical activity index based
on PUCAI before IFX starting; therapeutic history, IFX dosage, timing between infusions, PNR, LOR
and surgery after IFX starting. Post induction TL and laboratory evaluations including complete blood
count, C-reactive protein (CRP), erythrocyte sedimentation rate (ESR) and albumin at the moment of
IFX starting were also collected.
Results: Fifty-two UC children were included in this preliminary analysis. Of these, twenty-one
(38.5%) had a PUCAI≥65, while 31 (61.5%) showed PUCAI values ≥35< 65. When compared with
moderate UC children, patients affected by ASC presented significant lower median values of
hemoglobin (p=0.05), while showing significant higher values of ESR (p=0.04). The median IFX
dosage at the induction was significantly higher in the ASC group when compared to the moderate UC
(10 versus 5 mg/kg; p=0.03). Median post-induction TL were lower in patients with ASC when
compared to moderately severe UC with a trend towards statistical significance [4.35 (0-40) vs 11.5 (040); p= 0.07) (Figure 1). Antibody-to-IFX formation rate did not differ between the two groups after the
induction. PNR was observed in 6 out of 21 (28.6%) children with ASC versus 2/31 (6.5%) patients
with moderate UC (p=0.04). Overall, at 12 months of follow-up, 8 out of 21 (38.1%) ASC children
interrupted IFX therapy for PNR or LOR versus 5/32 (16.1%) children with moderate UC (p=0.05).
Three out of 21 (14.3%) children with ASC underwent surgery within 12 months from IFX starting,
compared with 2/31 (6.5%) patients with a PUCAI ≥35< 65 (p=0.3).
Conclusion: These preliminary results demonstrated that children with ASC at IFX starting present
lower post-induction trough levels, despite a higher IFX induction dosage. Not surprisingly ASC
children showed more severe disease outcomes including PNR, LOR and a higher risk of surgery
within 12 months. Prospective, controlled trials are warranted to design targeted a-priori-intensified IFX
induction protocol to improve outcomes in pediatric ASC.
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Objectives and Study: Budesonide is a second generation steroid (CS) with high affinity for the
glucocorticoid receptor, over 8.5 times greater than dexamethasone. Due to its low bioavailability,
budesonide exhibits fewer side effects (AEs) than conventional CSs. Currently available data on
budesonide MMX concern the use of the preparation in adults with ulcerative colitis (UC). Data on the
use of this preparation in children are single. The aim of the study was to determine the efficacy and
safety of budesonide MMX in children with UC.
Methods: 31 children with UC (K 18, M 13) and a median age of 13.2 years in whom budesonide
MMX was used in 2014-2017 were enrolled in the retrospective study. Data from the results of
laboratory tests: hematocrit (HT), platelets (PLT), erythrocyte sedimentation rate (ESR), Creactive
protein (CRP) and severity of clinical disease in the PUCAI score before and after finished therapy
were analyzed. In 15/31 patients endoscopic examinations before and after the treatment were also
performed, the Mayo score was assessed. Data regarding to the duration of therapy and possible AEs
were also collected. As a clinical response the reduction in the PUCAI score below 19 points was
considered and as a clinical remission the PUCAI score below 10 points. The endoscopic response a
reduction of the Mayo score was considered, while the endoscopic remission was Mayo = 0. The
Wilcoxon test was used to assess statistical significance.
Results: There were none statistically significant improvement in analyzed laboratory results found,
compared to the condition before treatment. From among the study group, 55% of patients managed
to achieve both a clinical response and a clinical remission (17/31) with p = 0.007. The endoscopic
improvement was obtained by 73% (11/15) of the examined patients, and endoscopic remission by
40% (6/15). The median duration of therapy was 2 months, but 3 patients were treated with
budesonide MMX for more than 10 months, of which one over 2 years. The percentage of AEs in the
whole study group was 19% (6/31). All patients treated for over 10 months experienced AEs. In the
remaining patients treated for a maximum of 3 months, the AEs percentage was 10% (3/31). The main
AE observed in patients was the accumulation of adipose tissue on the face (cushingoidal face) and
weight gain.
Conclusion: Budesonide MMX is an effective for the induction of remission in children with UC. In
55% of patients cause clinical remission, which is followed by a 40% endoscopic remission. Used in
short-term therapy, it rarely causes AEs. Used in long-term treatment, like conventional CS, it causes
AEs in children.
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children with IBD is more cost-effective with risk based testing strategies
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Introduction: It is usual practice for patients with IBD to be screened for evidence of latent
Tuberculosis (TB) prior to commencement of biologic treatment. As part of policy change in our
hospital since 2017, we have started using gamma interferon based tests along with a targeted history
of TB risk and chest X- ray for all children with IBD prior to starting biologics treatment, irrespective of
their risk status for TB.
Aims and Objectives: We aimed to analyse the result of this revised screening strategy.
Methods and Subjects: A retrospective analysis of 100 consecutive children with IBD who had
undergone screening for TB prior to commencing biologic treatment from February 2017 to September
2018 was done. Clinical diagnoses, results of TB screening and treatment details were collected.
Costs of chest-X-Ray and gamma interferon based tests were calculated as per standard NHS tariff.
Results: 100 children (36 female & 64 male; 66-Crohn's disease, 33-ulcerative colitis and 1- IBD
unclassified) had gamma interferon based TB testing (107 tests total). 49 children were Caucasians,
42 Asian/mixed and 9 Afro-Caribbean/mixed ethnicities. All children were prescribed steroids or
immunomodulators for their IBD. 96 children had Quantiferon Gold and 4 had T-spot as their primary
tests. Only one patient (Afro-Caribbean/mixed ethnicity with Crohn's disease) had positivity to both
Quantiferon Gold and T-Spot test, he was started on anti-Tuberculosis treatment (ATT) by TB
specialist team even though his chest X-ray was normal. 9 patients (5 Caucasians and 4 Asian/mixed
ethnicities, 8-Crohn's disease and 1-UC) had indeterminate Quantiferon Gold test results and on
retesting 1/6 had indeterminate results and 5/6 had negative results. 3/9 patients with initial
indeterminate results were started on biologics without repeating Quantiferon Gold or T-spot because
of clinical urgency after discussion with TB specialists. One patient (Asian ethnicity) with indeterminate
Quantiferon Gold test was started on ATT by TB specialist team because of abnormal chest X-ray and
cervical lymphadenopathy. The costs of gamma interferon based tests in these patients were £5350/-.
Gamma interferon based tests were not positive in any children with IBD with low risk for TB
(Caucasian ethnicity, born in the UK, no past history of TB or contact with TB).
Summary and conclusions: The positive rate of gamma interferon based TB tests for children with
IBD with low risk for TB is very low. Cost of these tests and the potential delay to treatment with
biologic agents need to be considered prior to implementing TB screening strategies for children with
IBD.

Disclosure of Interest: AM does not have any conflict of interests to declare. RM has received
speaker’s fees, travel support, research grants, or has performed consultancy work with Janssen,
AbbVie, Dr Falk Pharma, Tillotts Pharma, 4D pharma, Takeda, Ferring and Pfizer.
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Objectives and Study: In about 5%-15% of pediatric IBD cases CD or UC can not be differentiated;
as a result these children are initially diagnosed as inflammatory bowel disease unclassified (IBD-U).
Most of the previous epidemiological studies reported no significant change in incidence of IBD-U.Our
aim was to evaluate the frequency of IBD-U and to evaluate whether the change of diagnostic work-up
affected the rate IBD-U.
Methods: Newly diagnosed paediatric patients with IBD (ages 0-18 years) are registered in this
prospective, nation-wide registry (Hungarian Registry of paediatric inflammatory bowel disease,
HUPIR). The questionnaire at registration includes epidemiological data, disease extension, disease
activity and initial therapy. Patients registered between 1st of January 2007 and 31 of December 2016
were involved to evaluate the incidence and frequency of IBD-U. Furthermore, we analysed the
change in diagnostic practice in Hungary, and we investigated whether the change of diagnostic
practice influenced the rate of IBD-U.
Results: Between 2007 and 2016 1545 children were registered, among them 94 patients were
diagnosed as IBD-U (6%). The mean incidence of IBD-U was 0.5/100000 (range 0.3-0.9/100000), the
incidence did not change significantly. Six percent of all IBD patients a had IBD-U , this rate did not
also differed during the ten years (range 4-10%).Upper endoscopy was performed in 73% of children
with IBD-U, and its frequency increased significantly from 2007 to 2016 (from 20% to 85%, p=0.001).
Rate of ileocolonoscopy also elevated from 54% to 80% (p=0.06) during the 10 years. Less than half
of the patients (44%) had adequate small bowel imaging, mostly MRE. The Porto Criteria were fulfilled
in 27% of the children, the rate has increased from 0% to 40% (p=0.05).
Conclusion: The diagnostic practice has improved in the last ten years, however, still less than half of
the IBD-U cases fulfil the Porto Criteria. At the same the improvement of the diagnostic practice was
not associated with the decrease of rate of diagnosis of IBD-U. The complete work-up may decrease
the rate of IBD-U, mostly the small bowel imaging was lacking that is probably due to the low
availability of MRE in Hungary.
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MINI- INDEX (bucosal inflammation non-invasive INDEX)
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Objectives and Study: The incidence of pediatric Crohn's disease has increased in the last years.
New non-invasive tools for the prediction of endoscopic activity have been proposed to improve the
selection of patients who require an ileocolonoscopy. In 2017, Turner et al, developed the MINI-INDEX
(Mucosal Inflammation Non-Invasive Index) as a new clinical-analytical index in adults with high
correlation with the endoscopic activity assessed by SES-CD (Simplified Endoscopic Activity Score for
Crohn´s Disease). Our study aims to validate the Mini-Index in the pediatric population to use it in
clinical practice.
Methods: Retrospective cohort study of patients with Crohn´s disease who underwent
ileocolonoscopy between 2015 and 2017 in a pediatric tertiary hospital. We performed the endoscopic
index SES-CD and the MINI INDEX, that evaluates in each patient the stool pattern, fecal calprotectin
(mg/kg), C-reactive protein (mg/l) and erythrocyte sedimentation rate (mm/hour), obtaining a total
score index between -3 and 25.
Results: A total of 96 ileocolonoscopies performed on Crohn´s disease patients were included in the
study. 69.8% were males and 30.2% females, with an average age ± SD of 13.65 ± 2.78 years.
Overall, the mean SES-CD score was 13.26 ± 9.25 and the median (IQR) of the Mini-Index was 16.5
(10). 15.6% had an SES-CD score < 3 (remission), 21.9% between 3-10 (mild activity) and 62.5%> 10
(moderate-severe activity). The median of the Mini-Index for each group of SES-CD was: -1 (7) in
patients with SES-CD < 3, 14 (8) in SES-CD 3-10 and 18.5 (5) in the group of SES-CD> 10, obtaining
statistically significant differences (p < 0.001). Furthermore, Pearson correlation was performed
between the Mini-Index and SES-CD values, which was statistically significant (p < 0.001, r = 0.701).
Selecting mucosal healing as a SES-CD value < 3 we performed a ROC curve for the Mini-Index
obtaining an AUC of 0.985 (p < 0.001). The best cutoff point was a Mini-Index value < 6 (p < 0.001),
with a sensitivity of 100%, specificity 96%, positive predictive value 83% and negative predictive value
100%. Turner el al. proposed a cut-off in the Mini-Index for mucosal healing of < 8 and we obtained
the same results using < 6
Conclusions: Our results confirm the Mini-Index as a useful non-invasive tool in pediatric Crohn´s
disease to predict the inflammatory status of the mucosa with high precision. The Mini-Index could be
incorporated into the clinical practice of pediatric Crohn´s disease to help us to select those patients
that require an ileocolonoscopy. However, further prospective studies are needed to confirm these
results.
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Background and aims: Congenital chloride diarrhea (CLD) is a rare autosomal recessive disease
caused by the mutation in member 3 of the solute carrier 26 (SLC26A3). The phenotypic expression is
a life-long severe watery Chloride rich diarrhea. Anecdotal association with inflammatory bowel
disease (IBD) has been reported suggesting that underlying molecular mechanisms could represent
part of an evolving association between IBD and channelopathies. We aimed to investigate this
association in a cohort of CLD pediatric patients.
Methods: A European based call for cases was made in CLD patients followed-up in five different
countries. A case report form for each patient was then completed.
Results: A total of 21 patients with CLD with a range of different CLD mutationswere enrolled in the
study. Nine patients underwent endoscopy for suspected IBD. Eight patients of 21 (38%)
demonstrated colonic inflammation and were finally diagnosed with IBD: four patients with Crohn's
Disease, 2 with Ulcerative Colitis, and 2 IBD-like colitis (IBD-U). The diagnosis was made at a median
of 8 years old (1-14). Patients had different origins (3 European, 2 Middle East, 1 North Africa, 1
Pakistan, 1 Central Africa). Among the 8 IBD, 2 are currently treated with 5-ASA, 2 with
immunosuppressant and 4 with biologics. Clinical characteristics, such as premature delivery, low
weight at birth, fecal Cl- at diagnosis and amount of Cl- supplementation (mmol/kg) did not differ
between patients with or without IBD. We did not find any specific genetic mutation associated to IBD
development.
Conclusions: More than a third of patients enrolled with CLD in our cohort developed IBD. Despite
the different presentation (CD, UC, IBD-U) all patients were diagnosed with colonic involvement
without ileal involvement. Patients with IBD showed a range of treatments. Patients with IBD did not
differ in the clinical characteristics or genetic mutations compared to non-IBD CLD patients. The role of
genetic variants outside the CLD-gene and the microbiome in this association are under investigation.
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Objectives and Study: Evaluate the feasibility and safety of Double Balloon Enteroscopy (DBE) in
patients of a tertiary peadiatric center with CD. In addition we analyzed its impact on treatment
strategies, establish other diagnoses (malignancy, stenosis) in 10 years follow up.
Crohn´s disease (CD) is a chronic recurrent inflammatory disease that may affect any segment of
gastrointestinal tract. In 60-70% of CD may involve the small bowel (SB) and present a diagnostic
challenge to decision regarding therapy. DBE is one of endoscopic modality for children that allow the
diagnostic and therapeutic procedures of SB disease.
Methods: Between 2007-10, 20 patients (age 2-20 years) with CD diagnosis, refractory to treatment
were selected to undergo SB evaluation by DBE, oral route. We used general anesthesia (children <
12 y) or deep sedation with propofol (patients >13 y). Previously all had performed radiological
imaging to exclude stenosis.
Results: Among 20 patients 90% of had SB CD in jejunum or ileum, and 10% had solely lesion in SB,
which was not detected by colonoscopy. The DBE findings were: Active duodenojejunal ulcers, ulcer
healing and/or pseudo polyps, sub-stenosis and mucosal granularity. Mean length of SB examined
was 220 cm beyond the ligament of Treitz (range 120 to 360cm). No significant complications were
related to the procedure. Currently 14 patients are in following up, 5 children in paediatric GI clinic and
the other 9 at adult GI clinic. In 10 years follow up one patient had an extra intestinal malignancy
diagnosis; one had IL-10 and/or IL-10R gene mutation and one change the diagnosis to ulcerative
colitis. Curiously, the proportional number of patients in therapy, particularly biologic, had decreased
(Tab-01) .
Conclusions: DBE is a useful tool to make differential diagnosis in SB paediatric pathologies,
especially in CD who require escalating and de-escalating treatment. DBE has a good safety profile
with a low index of complications when performed in reference centers

Patients

CD at diagnosis

10 years follow up

20

14

M 65/ F 35

M 64/ F 36

12

22

Initial therapy (%)

Current therapy at 10 years
follow up (%)

(n)
Sex (%)
Median age (y)

5-ASA

25

7

Corticosteroid

60

28

Thiopurine/Methotrexate

80

5

Infliximab/Adalimumab

70

28

No treatment
0
[Tab.01: Demographic data and current therapy follow up]
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Objectives and Study: Paediatric inflammatory bowel disease (PIBD) is often aggressive with a high
inflammatory burden at diagnosis and a complicated disease course. Early treatment with a biologic
agent such as anti tumour necrosis factor (TNF) is needed in the majority of patients and has become
the standard of care in moderate to severe PIBD. However, about one third of patients experience
secondary loss of response to anti TNFs which necessitates treatment escalation.
Side effects of anti TNFs include paradox psoriasis. The clinical presentation may be severe with
psoriatic lesions resistant to topical treatment. There is a lack of published data on treatment options in
PIBD when anti TNFs fail, either due to lack of response or drug related side-effects. The experience
of combining biological agents with a different mode of action is limited.
Methods: We describe our experience with combining the anti TNF infliximab (IFX) with either
ustekinumab (UST), a fully human anti-interleukin-12/-23 monoclonal antibody, or with the
alpha4beta7 integrin antibody vedolizumab (VDZ), in patients with severe PIBD.
Results: Five Crohn´s disease (CD) patients (2 girls and 3 boys, aged 10 to 17 years), on
maintenance therapy with IFX, developed severe paradox psoriasis resistant to topical treatment. A
switch in treatment to UST was performed with good effect on the skin lesions, but the CD flared.
Therefore, a combination therapy with IFX and UST was initiated and continued for several years. This
combination improved/ resolved the psoriasis while keeping their CD in remission. One girl has been
on combination treatment for 7 years, one boy was able to continue on UST monotherapy after 2
years of combination treatment. Two girls were eventually switched to monotherapy with VDZ, are in
clinical remission, but have ongoing endoscopic and histologic activity. We have not seen any serious
adverse events related to the combination of these biological agents. One girl with genital psoriasis
experienced a bacterial skin infection and an external otitis, both which were successfully treated with
antibiotics.
We have treated 9 patients (6 boys and 3 girls, age 8-17 years) with a combination of IFX with VDZ, 4
CD and 5 ulcerative colitis (UC) patients. In 2 CD patients with a secondary loss of response to IFX we
stopped IFX and switched to VDZ, but had to reintroduce IFX due to rapid deterioration. The remaining
7 patients were kept on IFX while inducing VDZ. Four of the 9 patients went in remission and are
doing well on this combination therapy, 2 are still pending, and 3 patients (2 CD, 1 UC) had a
colectomy. Two of the colectomized patients tried combination therapy for more than 6 months and
one patient could not wait for assessing response due to disease severity. No serious adverse events
were noted.
Conclusions: In severe PIBD, combining biological agents with a different mode of action may be
beneficial. The safety should, however, be addressed in long-term follow-up studies.
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Objectives and Study: The incidence of Inflammatory Bowel Disease (IBD) is increasing in children
in the UK. Low-dose methotrexate is currently used for maintenance of remission in IBD after failed
response or intolerance to azathioprine and in Epstein Barr Virus naive patients. Close monitoring of
patients on methotrexate through blood tests and recognition of side-effects is essential. Nutrition is
often compromised in paediatric IBD and could influence the incidence and the levels of complications
due to methotrexate. The aim of our study was to investigate the impact of poor nutrition as evidenced
by low serum albumin on the onset of liver abnormalities in children with IBD starting methotrexate.
Methods: This study was a retrospective descriptive study of the electronic patient IBD database at a
tertiary paediatric hospital in the United Kingdom. We assessed all patients under 16 years who had
been treated with methotrexate. Nutritional status was the primary exposure measured using the level
of serum albumin when the first dose of methotrexate was started. We have taken normal albumin
levels as defined by our hospital laboratory as 38 - 60g/l. The outcome variable was the onset of liver
function test abnormalities (elevated ALT/AST) in days after the first dose of methotrexate. We applied
the Pearson Correlation test and the t-test (significance < p=0.05) to evaluate if there was a statistical
relationship between these two variables. We also used the Chi-square test to statistically assess the
relationship between serum albumin and liver abnormalities in children on methotrexate.
Results: 54/344 (15.7%) children diagnosed with IBD received methotrexate (50 Crohns, 1 Ulcerative
Colitis and 3 IBD-U). 2 children were excluded from the study due to raised LFTs before the start of
methotrexate or insufficient data. Out of the 52 children included in the study, elevation of LFTs
occurred in 11(21%) of children with normal serum albumin and 7 (14%) of children with low serum
albumin, using chi-square test P = 0.115. Amongst patients with abnormality in liver function tests,
there was a weak positive correlation (R2 = 0.19, P = 0.07) between the levels of albumin and the time
of onset of elevated LFTs, (See figure 1). Mean albumin concentration was 40.3g/l with a standard
deviation (SD) of 3.28 in those who developed abnormal LFTs and 39.1, SD of 6.05 in children with
normal LFTs (P = 0.17), therefore the relationship was not statistically significant.
Conclusion: We found that a large number of patients had raised transaminases since starting
methotrexate in our cohort (35%) at a median duration of 84 days. We observed a weak association
between earlier liver abnormalities and poor nutritional status, although the relationship was not
statistically significant. A limitation of the pilot study was that the use of serum albumin as the sole
indicator of malnutrition as it can be falsely low due to other factors such as inflammation. We propose
a prospective study with a larger sample size and the use of more nutritional parameters like BMI and
growth failure to further investigate the association.
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The risk of cardio-vascular complications in paediatric inflammatory bowel disesase
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1The
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3The Children's Memorial Health Institute, Department of Biochemistry, Radioimmunology and
Experimental Medicine, Warsaw, Poland
Objectives and Study: Ulcerative colitis(UC) and Crohn disease(CD) are chronic inflammatory bowel
diseases (IBD). These diseases may promote arterial endothelial dysfunction and atherosclerosis. The
problem of cardiovascular (CV) complications in IBD patients was raised in adults but paediatric data
remains scarce. The aim of this pilot study was to assess the risk of cardiovascular complications in
paediatric IBD with special focus on subclinical cardiovascular organic damage.
Methods: After ethical board approval we conducted a cross-sectional study in paediatric patients with
IBD. We included patients older than 10 years with duration of CD or UC longer than 2 years. The
exclusion criteria were: obesity, concommitant known metabolic, autoimmune or neoplastic disorder.
We assessed clinical data with special focus on disease course and activity including age at the onset
of disease, number of disease flares and need for surgery. Disease activity was assessed by
PUCAI/PCDAI, endoscopic scoring and fecal calprotectin. Life-style evaluation was based on physical
activity and dietary habits. We measured carotid intima-media thickness (cIMT), pulse wave velocity
(PWV), flow-mediated dilatation (FMD) and left ventricular mass index (LVMI) as a markers of organic
CV injury; lipid profiles including apolipoproteins, biochemical markers of inflammation and
atherosclerosis.
Results: Fourteen patients with CD and 8 with UC were recruited to the study at the median age of
13.9 ±2.7. Most of the patient (72.7%) were in clinical remission and 18 (81.8%) received biological
treatment. Fecal calprotectin was elevated in 7 patients (median 358 ug/g) BMI was < 95th percentyle
in all patients and none of the patients was hypertensive. In lipid profile, LDLc (117±33 mg/dL) and
Lp(a) (24±20mg/dL) were significantly increased. There were no differences between CD and UC
patients. PVW and LVMi were within normal range. Mean cIMT-SDS values were significantly above
median of the norm but did not differ between CD (1.0(0.48-2.3) and UC (0.97-2.0) patients.FMD was
abnormal in 4 patients. Most of the patients had healthy diet and proper physical activity. None of the
patients experienced cardiac or thrombotic event.
Conclusion: Patients with paediatric IBD may present with increased biochemical and organic
markers of cardiovascular disease. Clinical significance of these findings require further studies on
bigger groups.
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Selective granulocyte-monocyte apheresis in paediatric ulcerative colitis. Report of 7 cases
Raquel Hernández Pérez1, Clara Luna Parera Pinilla1, Laura Palomino Pérez1, Javier Viada Bris1,
Marta Velasco Rodríguez-Belvís1, Rosana Muñoz Codoceo1
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Infantil Niño Jesús, Gastroenterology, Madrid, Spain

Objectives and Study: During an Inflammatory bowel disease (IBD) flare-up, activated leukocytes are
recruited to the site of injury, and develop an aberrant immunological response that lead to chronic
inflammation and significant tissue damage.
Selective Granulocyte-Monocyte Apheresis (GMA) is a safe technique that has shown efficacy in
ulcerative colitis (UC). This technique replaces activated leukocytes from the peripheral blood for CD10 negative leukocytes (immature) and therefore decreases the production of proinflammatory
cytokines.
The objectives of this report were to describe the main characteristics of patients treated with GMA
and evaluate the efficacy and security of this technique.
Methods: We performed a retrospective, observational and descriptive study of refractory IBD
patients who underwent GMA with the Adacolumn (trademark) device (Japan Immunosearch
Laboratories Co. Ltd. JIMRO, Japan) in a tertiary paediatric hospital between 2006 and 2018.
The following variables were studied: demographic data, previous treatments, clinical situation (PUCAI
score) and blood test analysis (at the beginning, during, at the end and one month after the LCA), the
characteristics of the sessions, and the reported side effects.
Results: Seven patients (3 girls and 4 boys) diagnosed with refractory UC were included. All of them
had previously received corticosteroids, salicylates and/or thiopurines. In addition, 5 patients had been
treated with adalimumab and 2 with infliximab. The major indication to initiate GMA was steroid
dependence and/or loss of response to adalimumab.
A total of 12 treatment cycles were analysed. The average duration was 2 months (mean of 9 sessions
per cycle). The sequence of sessions was 3 to 4 weekly sessions and then fortnightly. Each apheresis
lasted 60-120 minutes at a flow rate of 30ml/min. The only adverse event was hypertension after one
of the sessions (one patient) and local inflammation around the catheter (one patient).
In 51% of the patients, GMA lead to a clinical improvement that allowed a decrease or withdrawal of
steroids.
In 56% of the cases, a decrease in the PUCAI score of 20 points was observed at the end of the GMA
and 2 patients presented a PUCAI of 0.
We observed a decrease in total leukocytes in 58%, neutrophils in 67%, lymphocytes in 17% and
monocytes in 42% of the patients. A decrease of red cells was observed in 17% of the cases, but none
of them required transfusions.
The reason to interrupt GMA was treatment failure (33% of the patients). In one case, the interval
between sessions due to anemia had to be increased.
The C reactive protein (CRP) decreased in 33% of the patients and the erythrocyte sedimentation rate
(ESR) was reduced in 50% of the cases. Faecal Calprotectin (FC) was determined in 7 of the 12
cycles, with a decrease observed of 90%.
Conclusions: In our experience, GMA has proven to be a safe and effective treatment in more than
50% of paediatric patients with refractory CU. The main outcome is the decrease of PUCAI score and
acute phase reactants such as CRP, ESR and FC. Further specifically designed studies should help
establishing the paediatric indications of this technique. )
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Paradoxical cutaneous manifestations associated to biological treatment in paediatric
inflammatory bowel disease
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Francisco Javier Martín de Carpi1
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Objectives and Study: The aim of the study was to report Paradoxical Manifestations (PM) due to the
use of biological treatment among paediatric patients with Inflammatory Bowel Disease (IBD) at our
Unit. We describe epidemiology, type of reaction, treatment used, and the evolution of both cutaneous
manifestations and bowel activity.
Methods: Retrospective study of the 147 patients currently receiving biological treatment (Infliximab or
Adalimumab) for IBD. We selected the patients who were diagnosed with PM by a dermatologist due
to biological treatment. Data (obtained from their medical records) were anonymously included in a
database and then analysed with SPSS.
Results: Ten patients (5 girls; 8 Crohn's Disease, 2 Ulcerative colitis) presented with PM. Mean age at
IBD onset and at PM diagnosis were 11 years and 14 years old, respectively. Eighty percent were
receiving Adalimumab (ADA) and 20% Infliximab (IFX) with drug blood levels in therapeutic range.
Mean time between the start of biological treatment and PM onset was 38 months (range: 2 to 72
months). Four patients were on combo therapy with Azathioprine and the others were on biological
monotherapy. The PM were: 50% paradoxical psoriasis, 10% hidradenitis suppurativa and 30% a
combination of both. One patient had family and personal history of Psoriasis before biological
treatment use. Furthermore, 1 patient was found to have personal history of celiac disease. The most
frequent locations of the PM were retroauricular and armpit areas. All the patients received topical
treatment (corticoids, antibiotics and/or antimycotics), with very good response in all cases. One
patient needed oral antibiotics due to cutaneous infection. None of them needed to discontinue
biological treatment.
Conclusions: The prevalence of PM in our cohort of patients treated with anti-TNF was 6.8% being
more frequent in CD and secondary to ADA, without gender differences. The most frequent locations
were retroauricular and armpit areas. In our series, there was a very good response with topical
treatment with no need to discontinue biological treatment. A multidisciplinary approach is crucial for a
quick diagnosis and to start a convenient treatment avoiding unnecessary changes in biologic therapy.
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Objectives and Study: Although inflammatory bowel disease (IBD) is a prototypically complex
disease, it can manifest in an early-onset, monogenic fashion. In recent years, we and others have
provided valuable insights into the genetic aberrations and causal molecular mechanism in rare,
monogenic and polygenic IBD. Despite this, a systematic, integrative view of monogenic and polygenic
IBD is still lacking. In this project, we will use systems biology methods to get an integrative, multidisciplinary view of IBD, and investigate the molecular pathomechanisms underlying rare, monogenic
and common, polygenic IBD.
Methods: Using a multi-layered network approach, we here set out to identify the local neighbourhood
harbouring disease-associated genes, and constructed a comprehensive, multi-layered IBDome using
known IBD genes, both common variants derived from GWAS studies and monogenic gene defects.
The basis for the multi-layered neighbourhood specific to IBD are experimentally verified networks that
cover a broad range of relevant interactions, such as binary protein interactions, protein complexes,
coexpression networks, tissue specific networks and functional interactomes based on pathway and
ontology databases. We use this multi-layered network to (i) get a better understanding of the complex
molecular properties of early-onset IBD aiding variant contextualization and prioritisation, (ii) relate
monogenic IBD to the common, polygenic form of the disease, (iii) dissect disease entities into
subclusters and (iv) compare disease entities to other groups of rare diseases.
Results: We performed an analysis of 70 monogenic and more than polygenic 350 IBD-related genes,
confirming their high interconnectivity over the multi-layered networks. By measuring propertied such
as modularity, size of the largest connected component, and network based separation, we find that
genes associated with the monogenic form of the disease cluster significantly in the same network
neighbourhood over multiple networks. Additionally, both monogenic and polygenic IBD show tissue
and cell-type specific properties. We have used similar observation to investigate the different types of
IBD, and to relate IBD to other autoimmune/autoinflammatory diseases.
Conclusion: We expect that this methodology will uncover novel traits of both monogenic and
polygenic IBD and further our understanding of the disease pathogenesis.
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Endoscopic dilation in Crohn´s disease strictures
Giacomo Perrone1, Erminia Francesca Romeo1, Simona Faraci1, Francesca Rea1, Giulia Angelino1,
Valerio Balassone1, Giovanni Federici di Abriola1, Annachiara Iolanda Contini1, Tamara Caldaro1,
Filippo Torroni1, Luigi Dall'Oglio1, Paola De Angelis1
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Objectives and Study: The childhood-onset (< 18 years) inflammatory bowel disease (IBD) is
generally associated with a more severe phenotype; whether the improved medical treatment, surgery
need for gastrointestinal Crohn´s disease (CD) complications such as strictures, abscesses, and
fistulas is increasing. The aim of this retrospective overview was to evaluate management of paediatric
patients with complicated Crohn's disease and to assess the utility of endoscopic dilation to prevent or
delay surgery.
Methods: Between 2008 and 2018, management of patients with stricturing CD affering to Digestive
Endoscopy and Surgery Unit of Bambino Gesù Children's Hospital was reviewed. All pts presented
gastrointestinal strictures, at ileoceval valve (ICV), rectum or other sites. Endoscopic or surgical
treatment and outcomes were assessed.
Results: Fifty-one stricturing CD patients management (34 M/17 F; age range 2-21 years, mean age
11,83 yrs), were evaluated.
Forty/51 (78.4%) patients had ileocecal valve stricture (ICV), four of these also rectal and 2 cecal and
2 ano-rectal strictures; 3 had ano-rectal, 3 colonic and 5 jejuno-ileal strictures.
Twenty-nine/40 patients (72.5 %) with ICV stricture underwent endoscopic hydrostatic dilations,
someone for more times (range 0-4, mean 1.04); of these 14/29 (48.2%) underwent surgical ileo-colic
resection/strictureplasty, 13 because of relapsing stricture and one for complication occurred after
dilation (perforation); mean time from last dilation was 11 months.
Fifteen/39 (38%) patients did not need surgery after dilations.
ICV stricture underwent directly surgery because of complicated stricture, with contextual abscess
and/or fistulas in 11/40 (27.5%) patients.
Ano-rectal strictures were treated with Hegar dilators for more times; one of these underwent in
another Hospital surgery because of colonic perforation during endoscopy, so she had an ileostomy.
Three colic strictures patients underwent surgery.
Five jejuno-ileal strictures patients underwent resection/strictureplasty.
So, 33/51 (64.7%) patients with stricturing Crohn's disease underwent surgery; 18/51 (35.3%) did not
receive surgery.
Conclusion: Endoscopic dilations are safe, useful and conservative treatment for Crohn's disease
strictures, delaying and/or avoiding surgery. Dilations, as bridge, and surgery are complementary
treatment in order to improve growth and pubertal status.
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Objectives and Study: Classically, surgical treatment in pediatric Crohn´s disease (CD) was reserved
as a last option after the failure of the available medical treatments. Currently, surgery is offered in
patients with localized inflammatory activity despite optimized medical treatment or patients with
complications of the disease in early stages. The aim of our study is to review our experience in order
to know the phenotype of patients who need surgery, surgical technique used and short- and mediumterm results.
Methods: Retrospective cohort study of patients with pediatric CD who underwent surgery (excluding
surgery of perianal disease) between 2012 and 2017 in a tertiary pediatric hospital. Epidemiological,
clinical, analytical, radiological, endoscopic and surgical variables were collected and analyzed.
Results: 25 patients had required surgical treatment (52% males). The average age at diagnosis was
11.6 ± 2.5 years, with a median (IQR) from the onset of symptoms to diagnosis of 0.74 (1) years. The
mean time from diagnosis to the date of surgery was 2.5 ± 2 years. 40% had a stenosing behaviour at
debut, 4% penetrating and 12% both of them. The most frequent location was ileocolonic (60%).
Regarding the treatments received before surgery, 68% had received exclusive enteral nutrition and
immunosuppressives, 20% corticosteroids and immunosuppressives, 20% anti-TNF alpha treatment in
monotherapy and 84% biological treatment (anti- TNF-alpha/Vedolizumab/Ustekinumab) with
immunosuppressives. The most frequent surgical indication was recurrent intestinal obstruction (84%).
All interventions were initiated by laparoscopy although 12% were converted to laparotomy. A single
resection was performed in 84% of the patients, multiple in 8% and in the remaining, an ileostomy
without resection. The ileocecal area was the most frequently resected (78.3%), and only one
strictureplasty was performed in 2 patients. The mean surgical time was 3.8 ± 1.2 hours and the
average number of days of admission was 8.2 ± 3.3. There were no cases of surgical wound infection
or postoperative ileus. In relation to prevention of postoperative recurrence, 96% of patients received
biological treatment (anti-TNF alpha, Ustekinumab) ± immunosuppressives. To date, endoscopic
control has been performed on 13 patients (between 6-12 months after surgery) with the following
Rutgeerts index: i0 46.1%; i1 30.8%; i2 15.4%; i4 7.7%. At follow-up, 1 patient required surgical reintervention.
Conclusions: Although the appearance of new biological treatments has reduced the need of surgical
treatment in recent years, in selected cases, the surgical approach by experienced teams is an
effective and safe alternative to patients with pediatric Crohn´s disease.
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Objectives and Study: Crohn's disease (CD) in children with severe multiple food and drug allergies
is rare. We present the case of a teenager with severe CD complicated by multiple allergic reactions to
steroids, infliximab and adalimumab. With limited drug options, we present a successful remission
using exclusive enteral nutrition (EEN), Crohn's disease exclusion diet (CDED) and adalimumab
desensitization.
Results: A 13-year old girl presented to her local paediatric GI unit with oral ulceration, lethargy,
abdominal pain and blood and mucus per rectum. Her history included hypersensitivity reactions to
food (milk, egg, nuts and fish), atopic asthma, eczema, hayfever and allergy to penicillins. There was a
strong family history of CD with her mother and maternal aunt both affected.
First endoscopy showed evidence CD with deep seated ulcers in the ileum, distorted caecal pole and
ulceration from rectum to ileum. Biopsies confirmed CD with granulomas from the ileo-caecal region.
Induction of remission with oral EEN was unsuccessful due to poor tolerance and ongoing symptoms
of bleeding and pain. She was admitted for methylprednisolone but complained of throat tightening. A
similar reaction occurred during a subsequent hydrocortisone infusion and so oral prednisolone and
Azathioprine was commenced. She continued to struggle with bleeding and poor weight gain and was
referred to Sheffield Children's Hospital (SCH).
At SCH a full assessment identified aphthous ulceration on WCE, active ileo-caecal disease and MRI
confirmation of an inter-sphincteric fistula. She had already been initiated on EEN via NG tube due to
her weight loss and failure to achieve menarche or growth potential. Dexa scan showed poor bone
density and MDT discussions led to starting infliximab (IFX). This induced clinical, biochemical and
radiological remission but during her treatment she developed a reaction to IFX, so she was switched
to humira and NG EEN. Despite antihistamine pre-medication, she developed another reaction to
Humira. Allergy testing confirmed sensitisation to humira, methylprednisolone and hydrocortisone. Due
to this and refusal of an NG, she posed a significant management challenge.
A complex MDT discussion with allergists ensued and opinions from international experts were
sought. CDED with partial EN (PEN) was commenced in line with the patient and family´s wishes
(refused escalation of immunosuppression). Following an uncomplicated endoscopic single-stage
button gastrostomy insertion and reinduction with EEN, alongside desensitisation therapy to humira on
HDU, growth parameters improved dramatically (Image1)
She has remained in remission and achieved menarche. Her height and weight are now in proportion.
She continues on humira 20mg/week at home with fexofenadine premedication and Azathioprine,
PEN and CDED. Recent MRI confirmed resolution of peri-anal disease and she's recently completed a
walk-a-thon to raise funds for Crohn's Colitis UK.
Conclusions: The novel combination of PEN and CDED diet (facilitated by single stage button
gastrostomy insertion) alongside desensitisation of Humira, has successfully managed a complex
case of CD with multiple IgE-mediated anaphylaxes to standard first and 2nd line CD treatments within
an MDT setting, helped by close collaboration with allergists.
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[Image 1. Growth Chart (Weight) at Introduction of EEN, CDED and Humira ]

Contact e-mail address: rrabone@hotmail.co.uk

Volume 68, Supplement 1, May 2019

589

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-422
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Objectives and Study: Vedolizumab, an anti-integrin monoclonal antibody, is licensed and NICE
approved for treatment of ulcerative colitis (UC) and Crohn's disease (CD) in the adult population.
Vedolizumab is recommended in patients with moderate to severe inflammatory bowel disease (IBD)
who have failed primary and secondary (anti-TNF) therapy. Its efficacy to induce and maintain
remission and its safety profile is well established in the adult population. Ledder et. al. (2017)
reported a multi-center retrospective study describing its efficacy and safety in the paediatric
population. We describe our single centre experience of Vedolizumab use, its efficacy and its safety
profile.
Primary outcome was successful treatment at 14 weeks post-induction. This was defined by physician
global assessment (PGA) based on steroid and exclusive enteral feed - free remission, PUCAI < 10 /
PCDAI < 12.5, biochemical parameters and with no new medical or surgical intervention.
Response/remission rates were assessed at last follow-up based on PGA, faecal calprotectin (FC)
levels and endoscopic mucosal healing (where available). Patient records were scrutinized for surgical
intervention and recorded adverse events.
Methods: Patients with a diagnosis of IBD and treated with Vedolizumab were identified. Patient
records were evaluated retrospectively at the start of treatment, week 14 and at last follow-up.
Results: 13 patients were identified, 9 with UC and 4 with CD. Mean age was 15y (12y to 17y). 8
patients were male and 5 female. All patients had previously received anti-TNF therapy [10 (77%)
were primary failures]. All patients had immunomodulation therapy. PGA indicated treatment success
in 6 (46%) patients at 14 weeks. Median follow-up was 35 weeks (interquartile range 14 to 90 weeks).
Response/remission rates at last follow-up were: 4 [31%; all UC patients] achieved complete
remission (asymptomatic, FC < 100ug/g), 4 [31%; 2 UC and 2 CD] partially responded (minimal
symptoms, FC 100 - 600ug/g), and 5 [38%; 2 CD and 3 UC] were non-responders (symptomatic, FC >
600). 8 patients had reassessment colonoscopies, 3 (37%; all UC patients) achieved endoscopic
remission. 2 patients went on to have surgery. No adverse events or side effects were reported.
Conclusions: Our retrospective analysis has shown 46% treatment success at 14 weeks with 31%
achieving complete remission over the follow-up period. No side effects or adverse events were
reported.
Our single centre experience using Vedolizumab for patients who had failed conventional and antiTNF therapy corroborates with published data and confirms a role for its use in this difficult to treat
cohort. Further prospective paediatric studies are required which will hopefully make a case for
extending its license to children.
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Objectives and Study: Fibrosis, or excessive tissue deposition of collagen and extracellular matrix
components by activated myofibroblasts, is preceded by inflammation. It is initially observed in the
vicinity of blood vessels and becomes more diffuse over time. Intestinal fibrosis is a common
complication of inflammatory bowel diseases (IBD), but its relationshipwith the clinical course of UC in
children has not been studied to date. We aimed to evaluate the severity and distribution of mucosal
fibrosis in paediatric UC at diagnosis, and its relationship with disease activity.
Methods: This retrospective, single centre study included patients aged 2-18 years diagnosed with
UC between 2013 and 2018. Formalin-fixed paraffin-embedded biopsies from sigmoid and rectum
obtained at diagnostic colonoscopy were stained with Masson's trichrome (MT).
Immunohistochemistry for α-smooth muscle actin (SMA), a myofibroblastic marker, was also
performed. Images were acquired and analysed using an Olympus BX45 microscope and cellSens
Entry software. Using MT stain, the thickness (mm) of subepithelial collagen (CS) and of perivascular
collagen (CV) was measured on 10 high-power fields (x400, HPF) and around 10 vessels,
respectively. The degree of lamina propria fibrosis was evaluated using a 4-tiered scale (0-absent,3severe). SMA+ cells were counted per 10 HPF. Time from first symptoms to diagnosis, endoscopic
appearance (Mayo disease activity index), extension of disease, Paediatric Ulcerative Colitis Activity
Index (PUCAI), steroid use in the first 6 months after diagnosis,laboratory tests (CRP, albumin) and
anthropometric data were also recorded. The control group consisted of children who underwent
colonoscopy for rectal bleeding and in whom IBD and other chronic GI diseases were excluded.
Statistics usedU-Mann-Whitney and Kruskal-Wallis post-hoc type tests, Spearman's correlation
coefficients (R).
Results: We examined 54 rectum and 51 sigmoid biopsiesfrom 55 UC patients, age range: 2.2 to
17.75 years (mean, 12.2), 28 of whom were girls. The controlcohort included 21 rectum and 21
sigmoid biopsies from 21 patients, age range: 3.6 to 17.8 years (mean, 12.3), 9 of whom were girls. In
the rectum, CV deposits were significantly thicker (p< 0.001), while CS and the number of
myofibroblasts were lower (p< 0.001 and p=0.007, respectively) in UC patients compared to controls.
In the sigmoid, both CS and CV were significantly thicker in UC patients than in controls (both p<
0.001).In rectum biopsies from UC patients, but not in controls, CV was positively correlated with
patients' age (p=0.005, R=0.381). In the sigmoid, CV was positively correlated with endoscopic Mayo
score (p=0.005, R=0.395) and disease extension (p=0.044, R=0.286),while the degree of lamina
propriafibrosis was inversly correlated with PUCAI (p=0.001, R=-0.448). No other significant
correlations were observed.
Conclusion: Mucosal fibrosis in the sigmoid and rectum is present at time of diagnosis in children with
UC. In the rectum, where UC begins, positive correlation between perivascular fibrosis and patients'
age, but not the time from first symptoms to diagnosis, could suggest that inflammation and collagen
deposition precede clinical presentation of UC. Severity of sigmoid mucosal fibrosis may correlate with
disease activity and extension.

Contact e-mail address: ruskan@wp.pl

Volume 68, Supplement 1, May 2019

591

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-424
The prevalence in coeliac related hla haplotypes in paediatric IBD patients
Bilge Sahin Akkelle1, Ozlem K. Sengül1, Burcu Volkan1, Engin Tutar1, Pınar Ata2, Deniz Ertem1
1Marmara

University, School of Medicine, Div. of Paediatric Gastroenterology, Hepatology and
Nutrition, Istanbul, Turkey
2Marmara Unı̇ versı̇ ty School of Medı̇ cı̇ ne, Dept. of Genetics, Istanbul, Turkey
Objectives and Study: Coeliac disease (CD) is an autoimmune enteropathy triggered by gluten
ingestion in genetically susceptible individuals. HLA-DQ2/DQ8 heterodimers on antigen-presenting
cells elicits a T-cell response, and plays a key role in pathogenesis. Recent reports regarding the
concurrent occurrence of CD and inflammatory bowel diseases (IBD) pointed out an association in the
pathogenesis. The aim of this study is to determine the prevalence of coeliac related HLA haplotypes
in our inflammatory bowel disease cohort.
Methods: A total number of 134 paediatric IBD patients were evaluated, and patients younger than 2
years old and those diagnosed with primary immune deficiency were excluded (n=125). A blood
sample was drawn for anti-tissue transglutaminase (anti-tTG) and anti endomysium (EMA) IgA
antibodies. Further, HLA DQ2 (DQB1*02, DQA1*05) and DQ8 (HLADQB1*03:02) haplotypes were
assessed in 73 patients. The results were compared between Crohn's disease (CrD) and ulcerative
colitis (UC) patients.
Results: The study group (n=125) included 57 (45.6%) children with CrD, 66 (52.8%) with UC and 2
(1.6%) with unclassified IBD. None of the patients had coeliac related histopathology, and both antitTG, anti-EMA antibodies were negative in all patients. Among 73 patients, 22 (30.1%) and 39 (53.4%)
possessed HLA DQB1*02 and HLADQA1*05 alleles respectively, whereas both HLA DQB1*02 and
DQA1*05 (DQ2.5) alleles were positive in 19.2% of the patients. HLA DQB1*03:02 allele was
possessed by 17.8% of the patients in our study group. The number of patients who were positive for
HLA DQB1*02, DQA1*05 or HLA DQB1*02 and HLADQA1*05 alleles were comparable in Crohn's
disease and ulcerative colitis groups and there was no statistically significant difference between the
groups.
Conclusion: The association between CD and IBD has been reported previously in adult population
however, there is scarce data in paediatric age group. Though the seroprevalence of celiac disease is
around 1-2% in this country, none of the IBD patients in the study group were positive for CD specific
antibodies. However, our results demonstrated that HLA DQB1*02, DQA1*05 and HLA DQB1*03:02
alleles that are associated with genetic susceptibility to CD are more prevalent in this IBD cohort than
the figures reported in general population (30.1% versus 16-23%, 53.4% versus 32% and 17.8%
versus 12.8% respectively). Since these shared genetic features may act as a risk factor for the
development of CD in patients with inflammatory bowel disease, celiac serology should be monitored
during the follow-up of IBD patients.
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Ferric carboxymaltose across all indications and ages in paediatric gastroenterology shows
efficacy without increased safety concerns
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Brooks1, Elaine Buchanan1, Lisa Gervais1, Claire Shannon1, Andrew Barclay1, Diana Flynn1, Victoria
Merrick1, Victoria Garrick1, Rachel Harris1, Simon Fraser1, Mridula Nair2, Richard Russell1, Rachel
Tayler1, Richard Hansen1
1Royal
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Objectives and Study: To assess the efficacy, safety and side-effect profile of ferric carboxymaltose
for correcting iron deficiency anaemia (IDA) in children less than 18 years across Paediatric
Gastroenterology, Hepatology and Nutrition.
Methods: This is a retrospective study of all gastroenterology patients less than 18 years who
received ferric carboxymaltose from October 2015 to October 2017. Data was collected from the
electronic medical record system. Dosing was 20mg/kg with a single infusion of 1000mg per week for
patients >35kg. Dosing >1000mgs requires a second infusion after 7 days or more. Patients < 35 kg
should not exceed 500mg per dose per week.
Data collected included demographics, diagnosis, ferric carboxymaltose dose administered, number of
infusions, side-effects/adverse effects, weight, any oral iron supplementation and reason for
intravenous therapy. Haematological and biochemical lab parameters were recorded when available
pre-infusion, 4 weeks, 3 months, 6 months and 1 year post-infusion. Unpaired t-test was used for
statistical analysis.
Results: 61 children were identified after 5 were excluded due to inadequate data. 32 were males.
The median age was14 years (range 4 months to 18 years). The most common indication was
tiredness/low energy. 41 patients had IBD (67%), 5 had liver disease (8%), 8 were parenteral nutrition
(13%) and 7 had other gastrointestinal conditions (12%).
22/61 had Hb < 10g/l. 17/61 were on oral iron supplements and required ferric carboxymaltose due to
poor compliance, side effects or poor response. 44/61 went on to have parenteral infusion as first line
due to low Hb/ferritin and being symptomatic. The median dose/kg was 19.9mg/kg. 22 patients < 35kg
received ferric carboxymaltose. 5 exceeded the maximum dose of 500mg per dose per week. 39
patients >35 kg received the infusion. All patients received a maximum dose of 1000mg per single
infusion of which 9 required a 2nd infusion.
The median baseline Hb in patients < 14 years of age was 109g/l(IQR-28, range 65 -133g/l) with an
increment to 125g/l (IQR- 17) at 6 months and 120g/l (IQR-19) 1year post infusion. Patients >14 years
showed a steady rise from baseline median Hb at 108g/l (IQR-20, range 65 -156g/l) to 131g/l (IQR-14)
at 6 months and 135.5g/l (IQR-16.8) at 1 year.

[Figure1: Median Hb and MCV at baseline, 1 month, 3 months, 6 months and 12 months intervals ]
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None of the liver cohorts (n=5) showed a change in their LFT at follow up. 2/8 patients on parenteral
nutrition showed an increasing LFT at 6 month follow up. Median ferritin rose from baseline median of
16.5(IQR-13.5) to 82.5(IQR-85.3)
During the study period only 2 patients had significant side-effects noted.1 patient was noted to have
tingling and bruising at the site of infusion. The second patient developed skin staining secondary to
iron extravasations, which persisted at follow up. None of the patients had an acute type-1 allergic
reaction.
Conclusions: Ferric carboxymaltose is well tolerated and appears to be effective in correcting IDA.
The Hb increased significantly at 3 months post-transfusion and was generally sustained throughout
the monitoring period of 1 year. Maximum improvement in haemoglobin was noted at 6 months. It is
important to monitor for side-effects which happens infrequently.
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Predictive factors for surgery in pediatric inflammatory bowel diseases: a national referrall
center experience
Luca Scarallo1, Giada Di Betto1, Monica Paci1, Sara Renzo1, Sara Naldini1, Anna Gissi1, Jacopo Barp1,
Antonio Messineo2, Stefano Scaringi3, Paolo Lionetti1
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3Careggi Hospital, Surgery Unit, Florence, Italy
2University

Objectives and Study: Despite medical therapy in children Inflammatory Bowel Diseases (IBD) has
been optimized and standardized, the need for surgery remains still high in the pediatric population.
This is mainly due to a longer disease course in children with early onset IBD as well as a wider extent
and a more aggressive behavior in the pediatric population. We therefore aimed at (i) evaluating the
prevalence of surgery demand and (ii) identifying potential predictive factors at time of diagnosis for
the need of surgical intervention in a cohort of children affected by IBD, followed by a single national
Italian referral center.
Methods: We included in our cohort, via systematic revision of medical records, all children affected
by IBD evaluated at Meyer Children's Hospital's Paediatric Gastroenteology and Nutrition Unit University of Florence over the last 15 years. We retrospectively reviewed the clinical phenotype
(trough Paris Classification) and ASCA/pANCA positivity both at time of diagnosis and of surgical
procedure. We furthermore scored the severity of the disease trough standardized and validated
clinical scores (PUCAI for Ulcerative Colitis and PCDAI for Crohn Disease).
Results: 482 patients (age range: 1.5-18 years) were included: 202 with CD, 262 with UC and 18 with
unclassified IBD (IBD-U). 59/482 patients (12.2%) required surgery, 41/202 (20.2%) children with CD
and 18/262 (6.7% with UC). The mean age at the diagnosis was 11.8 ± 3.4 SD for CD, 10.9 ± 3.9 SD
for UC and 8.4 ± 3.8 SD for IBD-U. The mean PUCAI value at time of diagnosis was 33.3 ± 15.7 SD,
the mean PCDAI was 24.5 ± 11.2. The prevalence of surgery was statistically significantly higher in
children with CD than in those affected by UC (p< 0.0001). 23 (56%) patients with CD required surgery
for complex perianal disease; 22 of them (53.6%) underwent abdominal surgical procedures for either
small intestine or colonic strictures; 4 (9,8%) children underwent surgery both for complex perianal
disease and small intestine strictures. In CD, PCDAI values at time of diagnosis did not result to be
statistically significantly higher in patients who required surgery. Concerning abdominal surgery, there
was a higher risk of surgery in children whose disease presented stricturing behaviour (B2 of Paris
Classification) at time of diagnosis (OR: 3.67, p=0.01). In addition ASCA positivity at time of diagnosis
was associated to a higher risk of undergoing abdominal surgery (OR: 2.59, p=0.04). In the cohort of
patients with UC, the presence of acute severe colitis (ASC, defined as a PUCAI score>65) at time of
diagnosis was associated to a higher risk of needing surgery (OR: 3.54, p< 0.005). Moreover, in the
subgroup of patients with ASC, failure of the first line steroid treatment represented a risk factor for
surgery (OR: 6.05 p=0.02).
Conclusions: Children affected by CD required surgery more often than those affected by UC. This is
probably due to the high prevalence of complex perianal disease in our cohort. Stricturing behavior
(B2) and ASCA positivity at diagnosis resulted to be risk factors for abdominal surgery in CD. In UC,
severe disease (PUCAI>65) at diagnosis and failure to respond to first line medical therapy, in the
subgroup of patients with ASC, were shown to be both risk factors for colectomy.
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Higher adalimumab drug levels during maintenance therapy for paediatric Crohn's disease are
not associated with better endoscopic healing or biologic remission
Lakshmi Selvarajan1, Megha Jagga1, Rafeeq Muhammed1
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Introduction: Adalimumab is an effective treatment for children with Crohn's disease. Very limited
data are available in children regarding the relationship between adalimumab drug levels and biologic
remission and endoscopic healing. A recent study (Plevris et al Inflammatory Bowel Diseases
https://doi.org/10.1093/ibd/izy320) had shown that in adults with Crohn's disease had shown higher
adalimumab levels were associated with biologic remission and an optimal adalimumab level of >8.5
microgram/ml was identified.
Aims and Objectives: We aimed to analyse the relationship between adalimumab levels and
endoscopic healing in maintenance therapy for children with Crohn's disease.
Methods and Subjects: A single-centre retrospective cross-sectional study was done on children with
Crohn's disease patients who had received adalimumab therapy for a minimum of 3 months after
induction. Data on clinical activity (Physician Global Assessment), C-reactive protein (CRP),
adalimumab drug and antibody levels, endoscopic healing and faecal calprotectin, where available,
were collected. Endoscopic healing was defined as lack of deep or aphthous ulceration in the colon
and ileum. Biologic remission was defined as a CRP < 5 mg/L and faecal calprotectin < 250 µg/g
Results: 61 children (females 20 & males 41; disease distribution- L1 24.5%, L2 24.5%, L3 48%, L4
1.5%, L3 1.5%) with Crohn's disease receiving Adalimumab maintenance therapy were included in
this study. Median follow-up was 33 months (range 4-55 months). 45/61 (74%) patients were in clinical
remission. Endoscopic healing was noted in 36/51 (71%) patients. MRI healing was seen in 17/39
(44%). Median Humira levels of < 5 was seen in 3/59 (5%), 5- 8.5 17/59 (29%) and > 8.5 in 39/59
(66%) patients. Anti-adalimumab antibody levels were < 10 in all patients. There was no statistically
significant difference in the proportion of patients achieving clinical remission, biologic remission or
endoscopic healing when comparing patients with adalimumab levels between 5-8.5 or >8.5 (Table 1)
Conclusion & Summary: We did not observe an association between Adalimumab level >8.5 and
better rates of endoscopic healing or biologic remission in our cohort of children with Crohn's disease
on maintenance treatment with adalimumab.
Effect

Median Humira level <5
(N=3)

Median Humira level 58.5 (N =17)

Median Humira level >8.5
(N=39)

Clinical Remission

2/3 (67%)

12/17 (70.5%)

30/39 (77%)

MRI healing

0/2

4/9 (44%)

12/27 (44%)

Mucosal Healing

1/2 (50%)

13/16 (81%)

21/32 (66%)

F. Cal (<250)

0/2

6/10 (60%)

14/26(54%)

CRP <=5

2/3 (67%)

14/17 (82%)

34/39 (87%)

CRP<=5 and F. Cal
<=250

0

6/10 (60%)

14/26 (54%)

[Table 1]
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Tacrolimus has superior efficacy in thiopurine naïve as compared to thiopurine experienced
children with steroid dependant or refractory colitis
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Objectives and Study: Steroid dependant or refractory colitis often warrants second line therapies.
Both calcineurin inhibitors and infliximab have been shown to be equally efficacious in induction of
remission in steroid refractory acute severe colitis in RCTs. Although currently anti-TNF agents are
commonly used, tacrolimus may be beneficial in selected cohorts. A comparison of efficacy of
tacrolimus between thiopurine naïve and thiopurine experienced groups may aid in selecting
appropriate patient populations that may benefit from tacrolimus. Our objective was to compare the
efficacy and long term outcomes of tacrolimus in thiopurine naïve and thiopurine experienced children
with steroid dependant/refractory colitis.
Methods: We retrospectively reviewed consecutive patients with Ulcerative colitis (UC) and
Inflammatory bowel disease-unclassified (IBD-U) who received oral tacrolimus between 2009 and
2018 at a single tertiary care centre. Patients with Very early onset IBD and Crohn´s colitis were
excluded. Diagnosis was established based on PIBD-classes system. Demographic data, distribution,
severity of disease at diagnosis and medical therapies received prior to initiation of tacrolimus were
recorded. Thiopurine experienced was defined as >6-8 weeks of optimal doses of Azathioprine
(~2mg/kg/day) or equivalent at the time of initiation of tacrolimus. Clinical and laboratory parameters at
initiation of tacrolimus, week 2 and week 12 were recorded. Outcomes defined as clinical remission
(Paediatric UC activity index PUCAI< 10), biochemical remission (normal ESR and CRP) and deep
remission (no histological activity in the presence of normal endoscopy) were evaluated at 12 weeks
and at last follow-up. Escalation to biologics and colectomy rates were evaluated in each group.
Results: Of the 20 patients (11y,45% male) analysed, 12 patients were thiopurine naïve (TpN) and 8
were thiopurine experienced (TpE). Baseline demographics and distribution of disease at diagnosis
(E4,11 vs 7,p=0.33) were comparable between the two groups. The TpN group had more severe
endoscopic disease at diagnosis, shorter duration of disease (94 vs 715d, p=0.03), and were more
likely to present with acute severe colitis than the TpE group (Table 1). The TpN group had significant
improvement in PUCAI and serum albumin at week 2 and week 12 of commencing tacrolimus
respectively, better clinical remission and lesser need to escalate to biologics than the TpE group
(Table 1). No patient in the TpN group who achieved steroid free clinical remission required colectomy
(0/9) with majority (7/9,78%) successfully bridged to thiopurine maintenance therapy at 2 years. 80%
(4/5) of steroid refractory patients in the TpN group vs 0% (0/1) in the TpE group were colectomy free
at last follow-up (p=0.33). At 2 years, the probability of colectomy-free survival was 74% in TpN group
and 50% in TpE group (p=0.44).
Conclusions: Thiopurine naïve patients,despite having more severe disease, demonstrated superior
response to tacrolimus with higher rates of clinical remission and lesser need to escalate to biologics.
Our findings lends strength to the recent ECCO guidelines practice point that tacrolimus is an effective
second line agent in thiopurine naïve children with steroid dependant/refractory colitis.
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Thiopurine naïve (n =
12)

Thiopurine experienced
(n = 8)

p value

Age at diagnosis

10.5 (4-16) years

12 (8 -15) years

0.36

Male

6 (50%)

3 (37.5%)

0.66

Mayo Endoscopic score 3

9(75%)

1(12.5%)

0.02

Acute severe colitis

10 (83%)

2 (25%)

0.01

Difference in PUCAI
between week 0 and
week 2

55 (20 to 70)

17.5 ( -20 to 50)

0.02

Difference in albumin
between week 0 and
week 12

14 ( -4 to 20)

1.5 (-7 to 9)

0.009

Clinical Remission

10 (83%)

2 (25%)

0.01

Escalation to biologics

4(33%)

6 (75%)

0.02

Colectomy

3(25%)

5(63%)

0.16

[Table 1. Summary of results]
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Risk factors for complicated disease in paediatric patients with crohn's disease
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Objectives and Study: Paediatric Crohn's disease (CD) has more aggressive phenotype and course
than in adults. Many patients develop complications that require surgery. Early introduction of more
intensive therapies (top-down strategy) may provide advantages and benefits to the high-risk patients.
The aim of our study was to assess the disease phenotype and the risk factors associated with
complicated disease, defined as presence of intestinal blockage, fistulas or abscess requiring surgical
intervention, in paediatric patients with CD.
Methods: Single center retrospective study. We analyzed the following variables: gender, age at
diagnosis, presenting symptoms, duration of symptoms before diagnosis, disease localization and
severity, presence of extraintestinal manifestations and presence of Anti-Saccharomyces cerevisiae
antibodies (ASCA). Disease phenotype was assessed according to the Paris classification.
Chi-squared, Fisher´s exact or Mann-Whitney test were used where appropriate. P-value < 0.05 was
considered statistically significant.
Results: Forty patients - 17 girls and 23 boys were included in the final analysis. The median age of
the study participants was 15 years (range 7-17 years). The most common presenting symptom at the
time of diagnosis was abdominal pain 40% (16/40), followed by diarrhoea 27.5% (11/40). The median
duration of symptoms before diagnosis was 5 months (range 1-72 months). Majority of our patients
62.5% (25/40) had ileocolic localization (L3). Twenty percent (8/40) had colonic (L2) and 17.5% (7/40)
ileal disease (L1). Disease behavior was classified as non-stricturing and non-penetrating (B1)
stricturing (B2), penetrating (B3) and stricturing and penetrating (B2B3) in 65% (26/40), 15% (6/40),
10% (4/40) and 10% (10/40), respectively. Forty-five percent (18/40) had upper gastrointestinal
involvement (32.5% - L4a; 12.5% - L4b), 15% (6/40) perianal disease and 15% (6/40) growth failure
(G1). Extraintestinal manifestations were observed in 60% (24/40) of the cases. In 45% (18/40) of
them were detected positive ASCA. ASCA IgA were 61.1% (11/18) positive and ASCA IgG were 100%
(18/18) positive.Thirty-two percent (13/40) of the study participants developed a complicated disease
and needed a surgical intervention. Male gender (p=0.018), longer duration of symptoms before
diagnosis (p=0.08), upper gastrointestinal involvement (p=0.037) and presence of perianal disease (p<
0.001) were associated with complicated disease in our patients.
Conclusions: Early identification of patients with a high risk of developing complicated disease, is
essential for choosing an appropriate treatment.
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Extraintestinal manifestations in paediatric patients with inflammatory bowel diseases
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Objectives and Study: More than half of the paediatric patients with inflammatory bowel disease
(IBD) develop extraintestinal manifestations (EIMs). The frequency varies depending on the used
definition. Some authors differentiate “extraintestinal manifestations” and “extraintestinal
complications”, others use more broad term. EIMs may occur before or after IBD diagnosis and usually
parallel the disease activity. The aim of our study was to assess the prevalence of EIMs in paediatric
patients with IBD and to analyze the connections between EIMs and disease type, duration, extent
and activity.
Methods: A single center retrospective observational study (March 2011-October 2018). All observed
EIMs were analyzed.
Results: Totally 91 children were included in the final analysis - 51 with ulcerative colitis (UC) and 40
with Crohn's disease (CD). The median age of the participants at IBD diagnosis was 14 years (range
2-17 years). The median follow up was 36 months (1-180 months). Fifty-five patients (60.4%)
experienced at least one EIM. The most prevalent EIMs were anaemia 34.1% (31/55), growth failure
6.6% (6/55) and arthritis 5.5% (5/55). Other rare EIMs such as glomerulonephritis (2/55) and
pyoderma gangrenosum (1/55) were also observed in our patients. In 18.2% (10/55) of the cases the
EIMs preceded the IBD diagnosis, in 32.7% (18/55) were identified at IBD diagnosis and in 49.1%
(27/55) EIMs developed subsequently within the disease course. There were no statistically significant
differences in the rates of EIMs between UC and CD patients (60.8% vs 60%, p=0.938). Of the UC
patients with EIMs 61.3% (19/31) were girls and 38.7% (12/31) were boys; 58.1% (18/31) had
pancolitis, 12.9% (4/31) extensive colitis, 25.8% (8/31) left sided colitis and 3.2% (1/31) ulcerative
proctitis. Of the CD patients with EIMs 41.6% (10/24) were girls and 58.4% (14/24) were boys; 70.8%
(17/24) had ileocolonic disease, 16.6% (4/24) colonic disease and 12.6% (3/24) ileal disease. The
majority of EIMs observed were associated with an active underlying disease.
Conclusions: EIMs are common in paediatric patients with IBD. Children with longer disease duration
and more extensive disease are at higher risk to develop EIMs.
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MTX and 5-ASA affect metabolic profiles of paediatric Crohn's disease patients in remission
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Objectives and Study: Crohn's disease (CD) is a chronic inflammatory condition with heterogenous
clinical course. Multiple drugs are used for induction and maintenance of remission. However,
individual response cannot be predicted and ranges from short- to long-term remission, no response
or relapse. Therefore, it is of great clinical as well as socioeconomic importance to identify biomarkers
of therapeutic drug efficacy.
This explorative study aimed to identify metabolic changes occurring during treatment of CD patients
in remission with the most commonly used drugs (5-amino salicylic acid (5-ASA), immune modulators,
and anti-TNF-α) as precondition for further study of markers associated with favourable outcomes.
Methods: Targeted metabolomic profiling using LC-MS/MS was used to measure >400 metabolites
comprising phospholipids (PL), amino acids (AA), non-esterified fatty acids (NEFA), organic acids, acyl
carnitines (AC), and Krebs cycle metabolites of 176 plasma samples obtained from 41 CD patients in
remission at different time points (baseline, 3, 6, 9, and 12 months) throughout one year. Sums and
ratios of different metabolite species were also calculated. Clinical data were collected including age,
sex, drug therapy, age at diagnosis, age at study inclusion, consumption of an oral nutrient
supplement (partial enteral nutrition) and PCDAI score. Changes in the plasma metabolic profile in
association with drug therapy including, methotrexate (MTX), 5-ASA, azathioprine (AZA), infliximab
(IFX), and their different combinations were investigated via linear regression models with covariate
adjustment.
Results: Both MTX and 5-ASA showed a pronounced impact on the plasma metabolic profile
regarding the number of the metabolites that were significantly associated (p< 0.05) especially those
reflecting improved lipid metabolism. Both drugs were positively associated with numerous
plasmalogens (PCae) which act as scavengers for reactive oxygen species and their reduced levels in
IBD was related to impaired antioxidant defence and oxidant-mediated injury. For MTX, it was
positively associated with some short chain AC, markers of carnitine palmitoyl transferase activity
(CPT-1), Krebs cycle metabolites, and negatively associated with several NEFA suggesting improved
fatty acid β-oxidation and energy metabolism, and reduced lipolysis. 5-ASA on the other hand, was
positively associated with a number of AA which were reported to be decreased in IBD such as valine,
glycine, histidine, tyrosine, and tryptophan.
Regarding IFX and AZA, they were associated with a less changes of the metabolites. Also, the
associations were inconclusive and we could not establish a clear pattern except for the negative
association between IFX and the sum of sphingomylines (ƩSM) which was reflected in decreased
phosphatidylcholines (PC): SM ratio. Low levels of PC: SM ratio was previously reported as an
indicator of reduced membrane fluidity in IBD.
Conclusions: Given the great impact of MTX and 5-ASA on the metabolome of children with CD in
remission, metabolites might serve as novel biomarkers to identify patients benefiting most from these
drugs. Furthermore, exploring metabolic effects of drugs used in CD might provide further insights in
the mechanisms of their therapeutic effects and should be further explored.
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Objectives and Study: Patients with inflammatory bowel disease (IBD) are at risk of iron deficiency
anaemia (IDA) which can negatively impact their quality of life. Current European Crohn´s and Colitis
Organisation (ECCO) guidelines recommend that patients with IBD should be assessed for IDA every
3-12 months and that, the minimum workup should include complete blood count, serum ferritin,
transferrin saturation, and C-reactive protein (CRP). The objectives of this study were to determine the
prevalence of IDA, frequency of IDA screening, factors associated with IDA, and types of iron therapy
prescribed.
Methods: This study was a retrospective review of prospectively collected data from children with IBD
managed in the Paediatric IBD Clinic of Sidra Medicine, Doha, Qatar between December 1, 2017 and
November 30, 2018. Data on IDA workup, the results of IDA tests, and iron therapy prescribed were
documented. Anaemia was defined using World Health Organisation (WHO) standards and iron
deficiency defined using the hospital's laboratory reference values. For patients with CRP≤10, ferritin
was used to assess iron deficiency, and for patients with CRP>10, transferrin saturation was used to
assess iron deficiency when ferritin was normal or high. Numbers and percentages were used to
summarize categorical data, and median (range) to summarize quantitative data. The chi-square test
was used to assess associations between IDA and type of IBD, and gender. A P value of ≤ 0.05 was
considered statistically significant.
Results: Forty nine patients (31 male) with a median age of 15.3 years (range 8-18.7) were included
in the study. 28 had Crohn's disease (CD), 17 ulcerative colitis (UC), and 4 IBD-unclassified (IBD-U).
The median duration of diagnosis of IBD was 2.9 years (range 0.6-10.6). Regular screening for
anaemia with haemoglobin occurred in all 49 patients during the study period. Appropriate screening
for iron deficiency according to ECCO guidelines occurred in 45 of 49 patients (92%). Anaemia was
detected on at least one occasion during the study period in 27 of 49 patients (55%). Iron deficiency
was detected in 20 of 27 patients (74%) with anaemia. Thus the prevalence of IDA in the total cohort
was 20 of 49 (41%). Seven patients with iron deficiency did not have anaemia. There was no
statistically significant correlation between the presence of IDA and type of IBD (CD vs UC/IBD-U)
(P=0.56), or gender (P=0.54). Iron supplementation was given to 16 of 20 patients (80%) with IDA, 11
of them received oral iron alone, one of them intravenous (IV) iron alone, and 4 of them a combination
of oral and IV iron. One patient with iron deficiency without anaemia also received oral iron therapy.
There were insufficient data to allow assessment of the efficacy of iron supplementation.
Conclusions: There is a high prevalence of IDA among children with IBD. The majority of patients
with IDA in this cohort were treated with oral iron therapy. Type of IBD and gender did not correlate
with presence of IDA. Regular screening for IDA, and appropriate supplementation of iron are needed
for children with IBD.
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Objectives and Study: Musculoskeletal deficits persist in adolescents with childhood onset Crohn's
disease (CO-CD) despite use of glucocorticoid (GC) sparing therapies. A detailed evaluation of muscle
and bone in adults with CO-CD is lacking from the literature. This cross-sectional study aimed to
assess the muscle-fat-bone unit in young adults with CO-CD using high resolution 3T magnetic
resonance imaging (MRI) and MR spectroscopy (MRS), in comparison with healthy controls.
Methods: 3T microMRI of the distal femur was performed to assess trabecular bone microarchitecture
and cortical bone geometry. Six-point VIBE Dixon pulse sequence analysis was used to assess
muscle cross sectional area and fat infiltration (FF) at distal femur. Adjustment for muscle FF was
performed to evaluate contractile muscle cross sectional area (CM-CSA). 1H-MRS of the lumbar spine
(L3) was performed to assess bone marrow adiposity (BMAT). Grip strength, physical activity (PA),
disease activity and lifestyle data were also collected. Results reported as median (range).
Results: Twenty-six adults with CO-CD (11 male) with median age 23.2 years (18.0, 36.1), and
median 12 years (5, 22) since diagnosis, were compared with 22 age- and gender-matched healthy
controls aged 23.2 years (19.3, 37.0). 19/26 (73%) adults with CO-CD were in remission and 7/26
(27%) had mildly active disease based on CD activity index (CDAI). 12/26 (46%) were on anti-TNFα
therapy, and 1/26 on GC. Body mass index (BMI) was 20.8 kg.m -2 (16.1, 32.4) and 23.5 kg.m -2 (18.3,
28.2) in CO-CD and controls, respectively [p=0.05]. 25-hydroxy-vitamin D was 56 nmol.l-1 (14, 142)
and 39 nmol.l-1 (16, 101) in CO-CD and controls, respectively [p=0.42]. Self-reported PA (measured in
metabolic equivalent of task (MET)-minutes.week-1) was 2943 (585, 19242) and 4354 (603, 22914) in
CO-CD and controls, respectively [p=0.41].
Adults with CO-CD had 1796 mm 2 (95% CI: 859, 2733) lower CM-CSA than controls after adjustment
for age, sex and height [p< 0.001]. Median muscle FF was 5.2% (0.6, 9.7) and 4.4% (0.8, 8.0) in COCD and controls, respectively [p=0.10]. CO-CD had 5.8 kg (95% CI: 2.5, 9.1) lower grip strength than
controls after adjusting for age, sex, and height [p=0.001].
There were no differences in trabecular bone microarchitecture between CO-CD and controls (Table
1). Adults with CO-CD had no difference in cortical area (β= -13.4 mm2, 95%CI: -32.4, 5.7) or cortical
thickness (β= -0.07 mm, 95%CI: -0.29, 0.16) after adjustment for age, sex, and height, compared to
controls. L3 BMAT was 29.1% (9.6, 58.8) and 31.3% (11.0, 68.5) in CO-CD and controls, respectively
[p=0.77].
CDAI score was associated with CM-CSA (β= -10.3 mm2, 95%CI: -17.8, -2.7; p=0.01) after adjustment
for age, sex and height. Disease duration was not associated with any muscle or bone outcomes.
Conclusions: The current study, using high resolution MRI, identified low muscle mass and muscle
function in a group of young adults with CO-CD, despite well controlled disease and normal BMI.
Trabecular bone microarchitecture and cortical bone geometry were not different from controls. The
underlying aetiology and clinical significance of these muscle deficits require further exploration, as
addressing this may improve therapeutic outcomes for this group of patients.
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CO-CD

Controls

p-value

Apparent trabecular
bone volume/total
volume (appBV/TV)

0.55 (0.47, 0.64)

0.56 (0.52, 0.58)

0.75

Apparent Trabecular
Thickness (appTbTh;
mm)

0.30 (0.24, 0.37)

0.29 (0.27, 0.36)

0.99

Apparent Trabecular
Number (appTbN; .mm1
)

1.89 (1.62, 2.21)

1.90 (1.61, 2.12)

0.87

Apparent Trabecular
Separation (appTbSp;
mm)

0.24 (0.18, 0.29)

0.23 (0.21, 0.27)

0.67

[Table 1. Comparison of trabecular bone microarchitecture parameters between adults with CO-CD
and healthy controls]
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Caterina Strisciuglio1, Alessandra Vitale1, Teresa Micillo2, Fortunata Carbone3, Elena Scarpato4,
Erasmo Miele4, Riccardo Troncone4, Annamaria Staiano4, Giuseppe Matarese5,6
1University

of Campania “Luigi Vanvitelli”, Department of Woman, Child and General and Specialized
Surgery, Naples, Italy
2University “Federico II”, Department of Biology, Naples, Italy
3Santa Lucia Foundation, Neuroimmunology Unit, Rome, Italy
4University “Federico II”, Department of Translational Medical Science (Section of Pediatrics), and
European Laboratory for the Investigation of Food-Induced Diseases, Naples, Italy
5University “Federico II”, Department of Molecular Medicine and Medical Biotechnology, Naples, Italy
6National Research Council (IEOS-CNR), Laboratory of Immunology, Endocrinology and Experimental
Oncology Institute, Naples, Italy
Objectives and Study: Exclusive Enteral Nutrition (EEN) is able to control of inflammatory changes
and to determine the mucosal healing in in Crohn Disease (CD). Moreover, ENN is capable to
normalize the laboratory parameters associated with active inflammation in pediatric patients with CD,
however the pathways involved have not been completely understood. The objective of this study is to
evaluate the impact of ENN on immunometabolic asset and T regulatory cells (Tregs) function.
Methods: Newly diagnosed CD children (mean age 14,5 yr; range 6.1-16.7) were enrolled. We
performed a broad immunophenotype by multiparametric flow cytometry, with particular interest on T
regulatory cells subset, in CD pediatric patients at three time points: at diagnosis (T0), after 8 weeks of
ENN (T1) and then after reintroduction of the diet with (T2) or without gluten (T2). In parallel, we also
analyzed the metabolic asset (evaluating glycolysis and mitochondrial respiration) and the proliferative
capacity in the same subjects.
Results: Our preliminary data showed that glycolytic capacity of T cells was decreased by ENN
therapy (T0 68,01 ± 24,06 mpH/min vs T1 50,63 ± 4,29 mpH/min) as well as their proliferative capacity
(T0 46626 ± 6127 c.p.m vs T1 36538 ± 17425 c.p.m). This status was reverted by the diet with gluten
(57,17 ± 27,23 mpH/min and 60170 ± 10033 c.p.m, respectively at T2). Simultaneously, the results of
Tregs phenotype were in agreement with the metabolism conditions observed.
Conclusion: ENN therapy in CD pediatric patients reduces glycolytic and proliferative capacity, which
are markers of lymphocyte activation. Therefore, our preliminary data suggest that EEN could be
involved in the control of immune tolerance in pediatric CD influencing the metabolic asset and Tregs
phenotype
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Objectives and Study: The mortality of patients with infantile onset inflammatory bowel disease(IOIBD) is higher, but and potential risk factors associated with prognosis were still unclear. To analysis
the causes and risk factors of death in IO-IBD patients with interleukin 10 receptor A(IL10RA) gene
mutation.
Methods: We designed a retrospective study to enroll IBD patients at Children's Hospital of Fudan
University from January 1st, 2015 to September 30th,2018. Gene test was performed to identify the
IL10RA mutated IBD patients. The data were collected from medical records on clinical
characteristics,treatment, and prognosis. The spectrum of causes of death was described and survival
analysis was used to explore the potential risk factors for death.
Results: We enrolled1 IL10RA gene mutated IO-IBD patients in this study. Median age at diagnosis
was 6.4 [3.0,13.5] months and 22 (41.5%) patients died at the end of follow up, including 8 patients
received hematopoietic stem cell transplantation (HSCT). The mutation sites of c.C301T and c. G537A
of IL10RA were the hot-spot both in death group and survival group (11/22 vs.11/31). The spectrum of
causes of death was sepsis (19,86.4%), intestinal perforation and necrosis (6,27.3%), severe
malnutrition (4,18.2%), and severe pneumonia (4,18.2%). The severe intestinal lesions
(HR:4.316,95% CI: 1.826-10.207, P=0.001) was the risk factor for the death of IO-IBD was, while
surgical intervention was protective factor (HR=0.325, 95% CI:0.109-0.967, P=0.043).
Conclusions: The cause of death included sepsis, intestinal perforation and necrosis, severe
malnutrition or severe pneumonia. Aggressive enterostomy and control severe intestinal lesions can
decrease the hazard of death in IO-IBD patients.
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Objectives and Study: To review the rate of thiopurine-induced hepatotoxicity in the paediatric IBD
population at the Royal Hospital for Sick Children in Glasgow (RHSC).
Hepatobiliary disorders are the most common extraintestinal complaint in patients with IBD and these
can result from immune-related disorders, thrombosis or medication toxicity. The thiopurines,
azathioprine and 6-mercaptopurine have inter-individual difference in therapeutic response and
adverse effects including thiopurine-induced hepatotoxicity. This causes difficulty for the paediatric
gastroenterology team to counsel patients and carers on the incidence of thiopurine-induced
hepatotoxicity in the paediatric population.
Methods: All paediatric patients diagnosed with IBD and prescribed a thiopurine between November
2012 and November 2017 were included. Patients were identified from reported thiopurine metabolite
(6TG) levels and the clinic letters were reviewed to determine which thiopurine was prescribed. The
British Society for Paediatric Gastroenterology, Hepatology and Nutrition (BSPGHAN) IBD working
groups definition for thiopurine-induced transaminitis was used: AST and/or ALT and/or bilirubin level
≥2x upper limit of normal for ≥2 months. The transaminases for all patients were reviewed and those
identified as meeting the BSPGHAN definition had their clinic notes reviewed to identify any
documented reason for the transaminitis and the action taken. The data was collected for patients at
the RHSC only, which is the main paediatric centre within the region as the Patient Portal system for
the other four district general hospitals could not be accessed at the time data collection took place.
Results: There were 317 paediatric IBD patients in the health board between November 2012 and
November 2017. Out of these 246 were prescribed a thiopurine. Across all the hospitals within the
health board 103 were across four district hospitals and 143 at the Children´s hospital.
Six (4.2%) of the 143 patients had been prescribed a thiopurine at the time of the reported
transaminitis. It was documented in two (1.4%) of the patient's clinical notes that the transaminitis was
caused by the thiopurine medication. In both of these cases, the patient's thiopurine dose was
changed to a twice-daily split dose, which resolved the transaminitis.
In two cases, the patients had active disease and one patient was switched to methotrexate, which
resolved the transaminitis, and the other patients transaminitis resolved after the resolution of the
acute flare. In the other two cases, one patient had autoimmune hepatitis, and the other had an
unknown cause for the transaminitis. Both cases resolved on observation.
Laboratory data is presented in Table 1.
Table 1. Labora...
Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 6

Peak ALT
(10-45 U/L)

154

177

42

251

541

808

Peak AST
(15-45 U/L)

98

135

36

400

594

274

Peak Total
Bilirubin (0-20
mol/L)

8

11

72

28

23

<5

Duration of
transaminitis
(months)

2

6

3

3

4

5

[Table 1. Laboratory data for the 6 patients prescribed a thiopurine meeting the BSPGHAN criteria for
transaminitis.]
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Conclusions: This review highlighted that there is a low incidence (1.4%) of thiopurine-induced
hepatotoxicity in the paediatric IBD population within our hospital. We have provided real-world data of
the scale of the problem of thiopurine-induced hepatotoxicity in paediatric IBD patients, demonstrating
a low incidence and generally favourable prognosis. Given the widespread use of thiopurines in
paediatric IBD practice, this data should be of use when counselling families about risk.
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Objectives and Study: Bone health is an important concern in patients with inflammatory bowel
disease (IBD). The prevalence of low bone mineral density (BMD) in children with IBD ranges from 8%
to 65%. Bone mineralisation abnormalities in paediatric IBD are associated with the use of
corticosteroids, disease activity, low body weight, young age at onset, pubertal delay, vitamin D
deficiency, low calcium intake and intestinal malabsorption. Low BMD is a powerful predictor of
fracture risk in IBD patients . Physical activity (PA) plays an important role in growth and development.
However, PA data for children with IBD are scarce. The primary aim of the study was to evaluate the
relationship between PA and bone health in children with IBD. The secondary aim was to assess the
relationship between PA and quality of life.
Methods: Eighty-four patients (45 boys) with IBD (Crohn's disease: n=58; ulcerative colitis: n=16; IBDunclassified: n=10) were included. BMD was determined based on whole body scan analyses using
dual-energy X-ray absorptiometry and expressed as age- and sex-based Z-scores. Each patient wore
a ActiGraph triaxial accelerometer for seven consecutive days for objective PA quantification during
free-living conditions. Clinical assessment and laboratory paramaters allowed to assess the paediatric
Crohn's disease activity index (PCDAI) and the paediatric ulcerative colitis activity index (PUCAI).
Quality of life was assessed using the Pediatric Quality of Life Inventory (PedsQL TM). Energy intake
was assessed using a prospective dietary diary for 3 consecutive days, including one weekend day.
Results: Mean (±SD) age was 14.3±2.7 years. Mean (±SD) body mass index (BMI) was 19.5±3.4
kg/m2. According to the PCDAI and the PUCAI, 62 patients (77%) were in remission, 18 (22%) in mild
disease activity and only one patient (1%) in severe disease activity. Mean (±SD) BMD Z-score was 0.96±1.11. Only five patients (6%) fulfilled the international recommendation of 60 min of moderate-tovigorous PA (MVPA) daily. The prevalence of osteopenia and osteoporosis was 51% and 4%,
respectively. Bivariate analyses assessing the relationship between BMD Z-score and potential
confounding factors showed that BMI and pubertal status (Tanner grade) were positively associated
with BMD Z-score (p< 0.05 for both associations). BMD was not significantly related to any of the PA
parameters in bivariate analyses. However, after adjustment for confounding factors (BMI and pubertal
status), total PA and time spent in MVPA were positively associated during the weekdays with BMD
(p=0.041 and p=0.046, respectively). The PedsQLTM total score (±SD) was 81.6±13.4. A positive
significant association was found between pubertal status and quality of life (r=0.23). No significant
association was found between time spent in MVPA/total PA and quality of life in multivariable linear
regression models adjusted for pubertal status.
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Conclusions: PA was found to be positively associated with BMD in IBD paediatric patients.
Intervention studies investigating a causal relationship between PA and BMD are warranted in order to
determine whether IBD paediatric patients could benefit from PA promotion programs. In addition,
these studies should aim at determining the most adequate PA, including type, intensity, duration and
frequency.
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Objectives and Study: Early treatment of IBD is associated with more favorite outcomes, but this
requires prompt diagnosis. Unfortunately, the delay from onset of symptoms to the diagnosis of IBD
may range from 6-24 months. We thus aimed to develop and validate a screening tool intended for
primary care physicians that can identify early symptomatic patients as being at risk for having IBD,
thereby guiding early referral.
Methods: A Delphi group of 13 experts in adult and pediatric IBD generated a list of symptoms and
signs associated with IBD, supplemented by review of the literature. The list was reduced in an
iterative process based on applicability and graded based on importance. For validation and datadriven formatting, the charts of 300 consecutive subjects were reviewed: 100 adult IBD patients, 100
pediatric IBD patients and 100 controls visiting the gastroenterology clinics but not having IBD. For
each subject the IBD-REFER items were scored as well as the contending available Red Flag criteria
from the International Organization for the study of IBD (IOIBD). Final adjustments were applied to
optimize sensitivity and specificity.
Results: The Delphi process retained 5 items as major criteria (in which ≥1 item is sufficient for early
referral) and 11 as minor (≥2 items required for referral). Following removal of uninformative items and
further formatting in the data-driven chart review, 11 core items were retained: 3 as major and 8 as
minor (FIGURE). The final IBD-REFER criteria had a sensitivity/specificity of 98%/94% in children, and
94%/88% in adults. The concurrent performance of the IOIBD Red-Flags criteria was inferior
(60%/96% in children and 63%/88% in adults, respectively).
Conclusions: The IBD-REFER criteria is a new toll suggested for guiding the selection of patients for
expedited gastrointestinal consultation. In addition, gastroenterology clinics can utilize these criteria for
prioritizing urgent cases.
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Objectives and Study: Childhood is a critical time for accrual of bone density, which peaks at age 1820 years. Both the inflammatory burden of CD and corticosteroid therapy have a negative effect on
bone density, hence exclusive enteral nutrition (EEN) is the preferred treatment option to induce
remission. We aimed to explore the effect of nutritional therapy on bone health in pediatric CD.
Methods: This was a planned sub-study of a randomized controlled trial of children with mild to
moderate CD who were randomized to receive either 6 weeks of EEN followed by 6 weeks of 25%
PEN with free diet or 6 weeks of 50% partial enteral nutrition (PEN) with a Crohn's disease exclusion
diet (CDED) followed by 6 weeks of 25% PEN+CDED. For the aim of this ancillary study, we
measured bone mineral density (BMD) by DXA scan at baseline and week 24 (total body less head
adjusted for age and height). In addition, bone formation was measured at baseline, week 12 and
week 24, by the serum biomarker C-Propeptide of Type I Procollagen (CICP) and bone resorption was
measured by serum type I Collagen N-Telopeptide (NTX).
Results: Repeated BMD was completed for 23 children and showed BMD < -1 SD in 17 (74%) and
BMD < -2 in 7 (30%) at baseline. DXA results did not improve at week 24 (BMD -1.52±0.72 at baseline
vs. -1.65±0.81 at week 24; p=0.36). The change was also not significant in analysis of the individual
treatment arms. In the subset of patients who achieved remission at week 12, DXA scores did not
worsen but did not improve either (median change of -0.01, IQR 0.17--0.26); compared with patients
not in remission, the difference was not significant.
Serial biomarkers were available for 29 children. Median CICP improved from 130 ng/mL (IQR 3-1
189-106)) at baseline to 223 (258-143)) at week 12 and 189 (227-145) at week 24 (p=0.016 for both).
Median NTX remained unchanged, from 36 nmol bone collagen equivalents/L (IQR 58-30) at baseline
to 50 (66-28) at week 12 (p=0.45) and 37 (66-24) at week 24 (p=0.37). Analysis of individual treatment
arms was not possible for the bone biomarkers due to small sample size.
Conclusions: BMD did not improve in children with active CD treated with nutrition. However, CICP, a
much more responsive and sensitive marker of bone formation increased significantly, raising the
possibility that bone improvement is slow and should be further examined in longer-term studies.
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Objectives and Study: Standardized management protocols of paediatric Crohn´s disease (CD) are
lacking in Israel, leading to a wide heterogeneity of care across paediatric centres. In this quality
improvement program, named QPID, we aimed to construct a population-based non-research platform
that records clinically important quality indicators of CD in all paediatric IBD centres in Israel, in order
to improve treatment outcomes across the country.
Methods: Representative of all 20 paediatric IBD centers in Israel formed part of a Delphi group to
select quality indicators for the QPID (including process and outcome indicators). Eligibility criteria for
this program were children with CD seen in clinic, age 2-18 years, not recorded in during the previous
two months. Children with disease duration < 3 months were excluded and a cap of 20 patients per
month per site avoided dominance effect of large centres. The indicators were recorded on a REDCap
eCRF platform, managed at a data coordinating centre (DCC). Global assessment of longitudinal
disease activity and medications were captured to account for patient-mix at each centre. Centres
were coded and their allocation was concealed from all involved parties. Monthly reports were
distributed, comparing the performance of the specific centre with previous months and other blinded
centres.
Results: The indicators of 1657 visits were recorded from 09/2017 to 08/2018 (mean children age
14.5±2.9 years; median disease duration 1.92 years (IQR 0.92-3.42)). The majority of visits reported
quiescent longitudinal global assessment (55%), 30% reported mild activity, and 15% reported
moderate-severe activity. On average, 66% of children were treated with biologics with increasing
rates over the year (65% to 70%; p=0.047);
Figure: A slight increase in measures indicating mucosal healing was note, from 53% to 64% among
those with disease duration of at least 1 year (p=0.001; Figure). Clinical remission rate was stable at
72%. Use of steroids was < 5% of all reports reflecting the wide use of nutritional therapy in Israel.
Conclusions: Quality improvement programs at a country level may be implemented with limited
resources while facilitating a national standardization of care. No causal relationship can be elucidated
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between the program and the observed improved endpoints. Nonetheless, providing anonymous
comparisons with other centres may increase awareness and motivation to improve quality indicators.

[QPID Quality Indices ]
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Diagnostic criteria for IBD subtype classification: a multicenter validation cohort
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Objectives and Study: IBD-unclassified (IBD-U) is a diagnosis on the spectrum between Crohn´s
disease (CD) and ulcerative colitis (UC) with very low agreement between physicians and a wide
heterogeneity in the diagnosis rate of IBDU across sites. The PIBD-classes criteria were thus
developed to standardize the classification of children with IBD as having CD, colonic CD, IBD-U,
atypical UC and UC. We aimed to provide further validation of the PIBD-classes criteria on real world
data of pediatric IBD.
Methods: Multi-center retrospective longitudinal study of children (2-18 years) diagnosed with IBD
with at least one year follow-up and available gastroscopy and ileocolonoscopy. Clinical, radiologic,
endoscopic and histologic data were recorded as well as the 23 items required for the PIBD-classes
criteria, and revised diagnosis at last follow-up.
Results: 184 children were included (age at diagnosis 13±3 years, 55% males) of whom 122 (66%)
were diagnosed by the clinician with CD, 17 (9%) with IBD-U and 45 (25%) with UC. By the PIBDclasses criteria, 121 (66%) had CD (of whom 5 (3% of the entire cohort) had colonic CD), 22 (12%)
had IBDU and 41 (22%) UC (of whom 14 (8% of the entire cohort) had atypical UC). There was high
agreement between clinician-assigned and PIBD-classes-generated classification for CD (93%; 8
patients moved to IBD-U) and for UC (84%; 6 moved to IBD-U and one to CD). Of the 17 children
classified as IBD-U, 9 (53%) were re-classified by the PIBD-classes criteria: 2 as atypical UC, 1 as
UC, and 6 as CD.
The initial clinician's diagnosis was revised at the last follow up in 10 patients, five of whom supported
the classification of the PIBD-classes (four IBD-U patients, two reclassified as CD, two reclassified as
UC, 1 UC patient reclassified as IBD-U).
Conclusions: The PIBD-classes algorithm is a useful, standardized tool to facilitate accurate
classification of IBD subtypes and the average rate of the disease subtypes remain as the clinicians'
classification. In cases of change of IBD class during follow-up the PIBD-classes criteria accurately
predicted the final allocation in half of patients. Application of the PIBD-classes algorithm should be
considered to improve reliability and consistency of IBD subtype classification between physicians and
centers.
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Prediction factors for low bone mineral density in children with Crohn's disease
Naama Ronel1, Anat Guz-Mark2, Amit Assa2, Raffi Lev Tzion1, Eyal Shteyer1, David Strich3, Dan
Turner1, Oren Ledder1
1Shaare

Zedek Medical Center, Pediatric Gastroenterology and Nutrition, Jerusalem, Israel
Children’s Medical Center of Israel, Petach Tikva and Sackler Faculty of Medicine,
Pediatric Gastroenterology and Nutrition, Petach Tikva, Israel
3Shaare Zedek Medical Center, Pediatric Endocrinology, Jerusalem, Israel
2Schneider

Objectives and Study: Since bone mass is almost exclusively accrued during childhood, early
recognition and treatment of osteopenia is paramount in pediatric Crohn's disease (CD). We aimed to
identify variables predictive of moderate-severe osteopenia in order to guide screening to those who
most need it.
Methods: Retrospective review of medical records of children (2-18 years) diagnosed with CD at
Shaare Zedek and Schneider medical centers. Demographic, anthropomorphic, clinical, biochemical,
radiological and endoscopic features at diagnosis were recorded along with bone mineral density
(BMD) z-scores based on whole-body dual-energy X-ray absorptiometry (DEXA) scans corrected to
gender and height.
Results: 155 children were included (mean age 13±3 years, 91 (59%) males, mean body mass index
(BMI) 17.2±2.9, median pediatric Crohn's disease activity index (PCDAI) 25 (IQR 17.5-37.5). 18
children (12%) had stricturing or penetrating disease, 36 (23%) had perianal and 59 (38%) had growth
delay. Mild osteopenia (z-score -1 to -2) was observed in 36 (23%) children and moderate-severe (zscore < -2) in 53 (34%).
Based on unadjusted BMD z-scores, children with moderate-severe osteopenia had a higher mean
PCDAI score (32±16 vs 27±13, p=0.036), platelet count (432x103/uL±119 vs 400±100, p=0.013), a
higher incidence of growth delay (56% vs 13%, p< 0.001), lower mean BMI (16.3 ±2.6 vs 18.4±3.0,
p=0.001) and lower serum albumin (3.5gr/dL±0.7 vs 3.8±0.4, p=0.019) than those with normal BMD (zscore > -1). However, when BMD z-scores were corrected for height the only significant association
was with PCDAI (34±15 vs 24±16 p=0.027) and BMI (16±2 vs 19±2 p< 0.001). There was no
association between presence of osteopenia and disease extent or location, age or presence of
perianal disease.
Conclusions: Osteopenia is a frequent finding in pediatric CD and is associated with several
variables at disease onset. Appropriate referral practices and early identification of patients with
moderate-severe osteopenia is important, and accurate prediction of patients may assist timely
intervention.
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mostly Escherichia coli: microbiome results from the PRASCO trial
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Objectives and Study: Acute severe ulcerative colitis (ASC) is one of the few medical emergencies of
gastroenterology. We previously reported the clinical results of the PRASCO randomized controlled
trial in which oral antibiotics (AB) improved disease activity after 5 days of treatment in children with
ASC. This suggests that the microbiome is implicated in the etiology and progression of ASC. We thus
aimed to explore the microbiome of children enrolled in the PRASCO trial.
Methods: In the PRASCO trial, 26 children with ASC were randomized: 11 received IV corticosteroids
(IVCS) and 15 received four oral AB´s (amoxycillin, doxycillin/ciprofloxacin, metronidazole,
vancomycin) in addition to IVCS. Stool samples were collected at regular intervals during admission.
Metagenomic sequencing was performed using Illumina Nextera XT library preparation kit on a HiSeq
platform. After filtering low quality and human reads using the KneadData pipeline, species-level
taxonomic abundances were inferred for all samples using MetaPhlAn2.
Results: At baseline before treatment, 14/26 (54%) children harbored more than 30% of a single
species: 9 (35%) with Escherichia coli, 2 (7.7%) Haemophilus species, and 1 (3.8%) each with
Klebsiella pneumoniae, Barnesiella intestinihominis or Parabacteroides sp (none with Fusobacterium
varium). interestingly, of the 15 children in the AB arm, 11 (73%) had a transient relative bloom of
>50% Enterobacteriaceae (mainly E. coli) after treatment, compared with only 3/11 in the IVCS only
arm (p=0.02). Despite this, disease activity at day 5 was lower in the AB arm and time to remission
was shorter (p=0.049). When analyzing all samples, several species of Lachnospiraceae family and
Clostridium bartlettii were significantly and positively associated with remission. C. bartletti and R.
torques (previously observed to be depleted in IBD and known butyrate producers) were lower in
children with more severe disease.
Conclusions: This is the first report of microbiome pattern in ASC, showing provocative results. Over
half of children with ASC have gut microbiomes highly enriched (>30%) at baseline with a specific
species, mostly Enterobacteriaceae. This association may suggest that some ASC episodes are
triggered by yet unknown enteric infections. While our antibiotic cocktail transiently exacerbated this
enrichment it reduced disease activity, possibly due to niche availability after treatment, which can
subsequently be filled by butyrate-producing microbes. In addition, the enrichment is relative to other
species; it is possible that the absolute count was much lower in the AB group. Dysregulation of
butyrate production may be associated with ASC in children.
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Objectives and Study: The advent of biologic drugs for inflammatory bowel diseases (IBD) has
revolutionized the management over the last 15 years but the magnitude of their long term benefit is
still unclear. Nevertheless, the use of biologics is steadily increasing with a significant rise in the
associated cost to the health system. We, thus, aimed to explore trends of use of biologics in all IBD
patients in Israel for basing treatment algorithms in PIBD.
Methods: Children (0-18 years) were identified within the epiIIRN database, a validated database of
all IBD patients registered during 2005-2017 in the Israeli national health maintenance organizations
(HMOs), covering 89% of the Israeli population. The identification of Crohn´s disease (CD) and
ulcerative colitis (UC) as well as date of diagnosis utilized previously validated algorithms.
Results: At last follow-up, of the 1,544 children with IBD in the database, 411 (26%) were treated with
biologics and 457 (29%) were ever treated with biologics.
The use of biologics steadily and sharply increased both in CD and UC (figure): from 43/721 (6%) and
0/313 (0%) in 2005 to 333/976 (34%) and 78/539 (14%) in 2017 (p< 0.001), respectively.Adalimumab
was used for CD in 45% of patients, infliximab in 60%, vedolizumab in 4.5% and others 0.5%. The
corresponding figures for UC were adalimumab 25%, infliximab 75%, vedolizumab 19% and others
2.2%.The rate of patients commenced on biologics during their first year of diagnosis with IBD also
increased: in CD from 8.2% in 2005 through 15% in 2010, 17% in 2013 and 28% in 2017 (p< 0.001).
In UC, the corresponding rates were 0%, 8.6%, 7.1% and 10.2% (p< 0.001).
Conclusions: The use of biologics continues to rise in children with IBD in Israel and the time to
introduction shortens. Convincing data to show that this trend changes the natural history of the
disease and in which patients are badly needed.
This study was supported by a grant from the Leona M. and Harry B. Helmsley Charitable Trust
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Objectives and Study: Israel has one of the highest prevalence of inflammatory bowel diseases (IBD)
worldwide; however national trends among children are largely unknown. Following the validation of
case-ascertainment algorithms for the epiIIRN registry, we aimed to study national Israeli
epidemiology trends of childhood onset IBD from all four Israeli HMOs' databases.
Methods: Basic demographics of pediatric IBD cases (< 17 years) identified for the time period
1.1.2003-1.1.2017 were retrieved and stratified into age groups. Date of diagnosis and IBD type
(Crohn's disease (CD) vs. ulcerative colitis (UC)) were determined by previously validated algorithms.
Age-and-sex standardized rates were derived from the Israeli Central Bureau of Statistics; time trends
were calculated by Kendall's Tau-b statistic.
Results: In the beginning of 2017, a total of 1,152 pediatric IBD patients were residing in Israel, of
whom 47 were 0-< 6 years (4.1%), 111 were 6-< 10 years (9.6%) and 994 were 10-< 17 years
(86.3%). The adjusted prevalence of CD and UC per 100,000 were 4.5 and 2.3 in the 0-< 6 group, 9.6
and 7.0 in the 6-< 10 group and 65.1 and 32.6 in the 10-< 17 group, respectively.
Of the 1,152 patients, 971 (84.3%) were Jews, 133 (11.5%) Arabs, and 48 (4.2%) unknown. Since
2003, prevalence per 100,000 has increased from 41.2 to 50.4 (p=0.033) among Jews and tripled from
6.6 to 19.5 (p< 0.001) among Arabs.
During 2006-2016, 2,332 pediatric patients were newly diagnosed (CD- 1,552 (66.5%), UC- 753
(32.3%), and unknown- 27 (1.2%)). Twenty three (1%) were diagnosed at the age of 0-< 2 years, 122
(5.2%) at 2-< 6 years, 280 (12.0%) at 6-< 10 years and 1,907 (81.8%) at 10-< 17 years.
Incidence of all IBD cases in children increased from 8.1/100,000 in 2006 to 9.5/100,000 in 2016
(p=0.025); UC increased from 2.1/100,000 to 3.0/100,000 (p=0.01), while CD remained stable and
was 6.3/100,000 in 2016 (Figure 1).
Conclusions: Israel has amongst the highest incidence of childhood-onset IBD in the world, with
significant increases in both prevalence and incidence over time. The increase of IBD in Israel is
sharpest in the Arab population but the absolute prevalence is significantly lower.
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Objectives and Study: One of the reasons for loss of response to Infliximab (IFX) in pediatric
Inflammatory bowel disease is development of antibodies to infliximab (ATIs). Combining IFX with an
immunomodulator has been shown to reduce ATI formation in children, but there are safety concerns
(lymphoma risk) with continuous combination therapy. Therefore, it is customary to only use this
combined therapy for a defined period. We here aimed to determine whether a 6-month period of
immunomodulators combined with IFX is as effective as a 12-month period.
Methods: Retrospective multicenter observational study (January 2009-October 2018) among
children with IBD treated with IFX. Clinically relevant ATI (CRATIs), was defined as ATI's in
combination with IFX levels below the therapeutic range on a normal or supranormal IFX dosing. We
compared patients on IFX monotherapy with those who had 6 and 12 months of combination therapy.
CRATI formation was analyzed with Chi-square test and time-to-CRATI formation with Kaplan-Meier
and log-rank test.
Results: A total of 81 children were included, of which 65 had Crohn's disease, 11 had ulcerative
colitis and 5 had indeterminate IBD. CRATIs developed in 13 patients: 5 of 16 patients on IFX
monotherapy (31.3%; 95% CI 0.14-0.56), 6 of 50 patients on 6-month combination therapy (12%; 95%
CI 0.06-0.24) and 2 of 15 patients on 12-month combination therapy (13.3%; 95% CI 0.02-0.41). The
65 patients on combination therapy were generally followed for a longer period than the 16 patients on
IFX monotherapy (medians of 31.7 months and 17.9 months respectively). Development of CRATIs
was higher and more likely in patients on IFX monotherapy compared to patients on combination
therapy (Figure; P = 0.029). Furthermore, patients with 6-month combination therapy showed identical
CRATI formation probability as patients with 12-month combination therapy (P = 0.890 and log-rank
0.930).
Conclusions: This study found no difference between a 12-month and a 6-month period of
combination therapy on the development of CRATIs, which means that this shorter period of
combination therapy might be the better option when considering the risk of lymphoma.
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[Kaplan-Meier plot demonstrating probability of remaining CRATI free for patients in both groups.]
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Objectives and Study: In the era where new powerful biologicals are entering the market, the place
of conventional immunomodulators (IMM) in treatment of paediatric inflammatory bowel disease (IBD)
is questioned. We studied the long-term outcome of paediatric IBD patients receiving conventional
therapy.
Methods: All children with Crohn's disease (CD) or ulcerative colitis (UC) followed at our centre
between July 2008 and July 2018 were retrospectively included. Only children receiving conventional
therapy including mesalazine, steroids and IMM (thiopurine, methotrexate) at start were studied.
Patients requiring rescue therapy (either biologics or surgery) around diagnosis or with a follow-up
(FU) < 6 months were excluded. The primary outcome of interest was steroid-free clinical remission
without need for rescue therapy at 6 and 12 months after diagnosis and at last FU visit. Cox
proportional hazard modelling was performed (Hazard risk: HR (95% CI) to determine variables
associated with outcomes.
Results: A total of 221 patients (149 CD and 72 UC; 49% male) with a median age at diagnosis of 12
[IQR: 10-14] years were included. Median disease activity score (PCDAI and PUCAI) at diagnosis was
30 [IQR: 22-43] and 50 [IQR: 30-60] for CD and UC, respectively. IMM were started in 194 (88%)
patients after a median duration of 1 [IQR: 0-3] month. We excluded 45 (20%) patients due to
insufficient FU (n=21), need of biologics (n=22) or surgery around diagnosis (n=2). Reason to start
rescue therapy around diagnosis was steroid resistant patients (n=10), peri-anal Crohn's disease
(n=7), severe disease at presentation associated with a TPMT mutation (n=5), and presentation with
an ileocaecal abscess or intestinal obstruction with stricture requiring surgery (n=2). A total of 176
patients were eligible for the study, with a median FU duration of 5 [IQR: 2-8] years.
Steroid-free clinical remission rates decreased from 80% at month 6, and 58% at month 12, to 32% at
last FU visit. The likelihood of remaining free of rescue therapy was 53% and 72% at 1 year and 27%
and 31% at 5 years for CD and UC patients, respectively (figure 1). For CD patients, higher CRP [HR
1.007 (1.002-1.011), p=0.002], lower albumin [HR 1.045 (1.008-1.080), p=0.016] and growth failure
[HR 1.206 (1.011-1.362), p=0.040] at diagnosis were associated with an increased risk of need of
rescue therapy. For UC patients, higher PUCAI score at diagnosis [HR 1.037 (1.009-1.065), p=0.008]
was determined as a risk factor for rescue therapy.
Conclusions: These real-life data in paediatric IBD show that only 32% of children remain free of
biologic or surgery 5-years after diagnosis. Especially children with a high disease burden at diagnosis
as witnessed by higher CRP, lower albumin and growth failure for CD and higher PUCAI score for UC
were more likely to fail conventional therapy. This type of risk stratification algorithms will help to
determine which patients will benefit from accelerated step-up therapy.
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[Kaplan-Meier analysis showing the likelihood of remaining free of rescue therapy.]
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Objectives and Study: Exclusive enteral nutrition (EEN: a liquid formula diet) is the treatment of
choice in mild to moderate pediatric Crohn's disease (CD). The Crohn's disease exclusion diet [CDED:
a whole food diet supplemented with partial enteral nutrition (PEN)] has been proposed as an
alternative, more tolerable induction therapy. In both therapies, it is hypothesized that through
changes in dietary components the intestinal barrier integrity and microbiome community is affected
and these lead to remission.
Methods: A 12week study compared remission rates and tolerance of diet in children with mild to
moderate CD using either EEN or CDED as a first line induction therapy. CDED patients received 6
weeks of CDED +50% PEN followed by 6 weeks of CDED + 25% PEN. EEN patients received 6
weeks of EEN followed by 6 weeks of free diet + 25% PEN. Patients collected stool samples at the
start (BL), weeks 6 (W6) and week 12 (W12) of therapy. 16S rRNA gene (V4V5) and shotgun
metagenome sequences were conducted on stool samples. Changes in the microbiome at BL, W6
and W12 for EEN and CDED were analyzed using KruskalWallis, linear discriminant analysis and
Bayesian methods to examine changes in the community at the taxonomic and functional level in
patients reaching remission.
Results: DNA sequences from stool samples were collected for 70 patients, 38 CDED patients (25 at
all 3 times points) and 32 EEN patients (21 at all 3 times points). At W12, 21 of 25 CDED patients
were in remission. Microbiome comparison of BL, W6 and W12 showed significant (p< 0.05)
decreases in Haemophilus, Veillonella, Bifidobacterium, Prevotella, and Anaerostipes, and increases
in Oscillibacter, and Roseburia. In EEN patients at W12, 14 of 21 were in remission. A comparison
across timepoints in EEN identified significant (p< 0.05) differences in many of the same taxa
identified in CDED. In addition, Lachnospira decreased and Subdoligranulum, Blautia, Ruminococcus
and Erysipelotrichaceae increased. Although similar taxa were identified, the pattern between the two
groups differed. CDED continued to change between W6 and W12 while EEN generally rebounded to
pretreatment levels at W12. In addition, pathways and functional genes varied over the course of both
treatments, and saw a similar pattern to taxa in EEN with many showing a rebound upon returning to
free diet. Finally, on average, diversity increased in CDED patients over treatment, while EEN saw
decreases in diversity at W6, and increases at W12.
Conclusions: Both EEN and CDED resulted in remission and showed similar taxonomic changes
during treatment. An examination of the taxonomic and functional trends in the EEN study however,
suggests that after the switch from EEN in W6 to a free diet + PEN, there is a rebound to a more
pretreatment distribution of taxa despite the use of PEN.
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Infliximab Infusions in paediatric IBD patients - a retrospective case-control study
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of Amsterdam, Emma Children’s Hospital, UMC, Pediatric Gastroenterology, Amsterdam,
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Objectives and Study: Infusion reactions (IR) are common side effects of Infliximab (IFX) infusions,
especially in children, and often lead to discontinuation of IFX. Premedication (PM), such as
antihistamines and corticosteroids, has been considered to decrease the odds of developing an IR,
however evidence to support this strategy is lacking. This study aimed to investigate the effects of PM
on the incidence of IR in paediatric Inflammatory Bowel Disease (PIBD) patients receiving IFX. The
secondary objectives were to assess risk factors for developing IR and to assess association between
PM and development of antibodies against IFX (ATI).
Methods: This was a retrospective case-control study including all PIBD-patients receiving IFX in two
tertiary care centres. PM (steroids) was part of standard care in one of the centres (PM-group) and
was not routinely given in the other (non-PM group). All acute IR's were noted and were divided into
mild/severe reactions and also in grade 1/2/3/4 for further detailed exploration (grade 1: no
interventions necessary, but observation is desired, grade 2: interruption of infusion and/or oral
medication required, grade 3: i.v. medication is necessary, grade 4: infusion was required to stop).
Differences between two subgroups were assessed with the T- or Chi-square test and logistic
regression was used for assessment of influence of PM on IR, of PM on ATI and for identification of
risk factors.
Results: A total of 230 patients (92 PM, 138 non-PM, 50% male, mean age at onset of IBD: 12.7
year), receiving 3476 infusions in total, were included. Three severe IR occurred, all in the PM-group.
There was no significant difference between the PM- and non-PM-group in number of patients
developing any type of IR (14.1% vs. 17.4% p=0.51) or a grade 3/4 IR (4.1% vs. 4.1%, p=1.0). The
odds ratio (OR) of developing any IR when using PM was 1.28 (95% CI: 0.61-2.66, p=0.51) and 1.0
(95% CI: 0.27-3.65, p=1.0) for developing a grade 3/4 IR. The OR of developing ATI when using PM
was 0.82 (95% CI: 0.33-2.1, p=0.68). Presence of ATI significantly increased the risk of developing IR
(OR: 1.01, 95% CI: 1.0-1.01, p:0.04).

[Infusions resulting in 1st, 2nd or 3rd IR in premedication (PM+) and non-premedication (PM-) group.]
Conclusions: Premedication with steroids was not associated with a decrease in the incidence of IR
in this cohort of PIBD patients receiving IFX, while severe IR were rarely observed. PM was not
associated with development of ATI. Development of ATI was identified as a risk factor for IR. Our
results suggest that PM with steroids is not indicated in PIBD to prevent IR.
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patients with inflammatory bowel disease at risk for azathioprine-induced acute pancreatitis
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Objectives and Study: Thiopurines may be effective for maintaining remission in pediatric
inflammatory bowel disease (IBD), but due to their low safety profile, the most recent evidence-based
guidelines recommend they should be reserved as second-line therapy after 5-ASA has failed. One
idiosyncratic adverse effect of thiopurines is acute pancreatitis and affects 2-7% of patients treated
with azathioprine (AZA). Its development is unpredictable and usually leads to drug withdrawal. An
association within the HLA-DQA1*02:01-HLA-DRB1*07:01 haplotype has been previously identified.
The risk of pancreatitis during AZA-therapy was highly predictable and genotype-dependent: 0.5% for
wild-type (A/A), 4.3% for heterozygous (A/C), and 14.6% for homozygous patients (C/C). Some
authors even propose a new AZA treatment algorithm that could help to select those patients with
higher risk of pancreatitis.
The aim of our study was to conduct a cost-effectiveness analysis of the use of HLA-DQA1-HLADRB1 polymorphism to identify pediatric patients with inflammatory bowel disease at risk for
azathioprine-induced acute pancreatitis (A-IAP).
Methods: Theoretical analysis of costs and benefits resulting from routinely studying the HLADQA1*02:01-HLA-DRB1*07:01 haplotype in those pediatric patients with IBD that are candidates for
the use of azathioprine as maintenance therapy, in order to avoid using this treatment in those at risk
of A-IAP. We calculated the number needed to screen (NNS), as the inverse of the absolute risk
reduction (1/ARR), defined as the number of patients needed to screen to prevent one adverse event,
based on the available data.
The costs of the HLA typing were based on the PCR-SSO test (INNO-LiPA®, Fujirebio).
The costs of acute pancreatitis cases were based on the diagnosis-related group (DRG) weights
applied by the Spanish Ministry of Health. These relative weights represent the expected cost of a
particular kind of patient compared to the average cost of all the acute hospitalized patients.
Results: The cost of the screening for the HLA-DQA1*02:01-HLA-DRB1*07:01 haplotype was
approximately 90€ per patient. Considering the previously reported incidence of A-IAP of 0.5% in the
A/A, 4.3% in the A/C and 14.6% in the C/C genotype; NNS was -5.4. NNS was rounded up to 6
patients, so the expected cost for avoiding one case of A-IAP was 540€.
The A-IAP diagnose in the DRG 32ndversion (DRG 282.3) has a mean weight of 1.15. The total cost of
a case of A-IAP was about 20.109 € per patient. This leads to saving up to 19.569€ for every 6
patients screened before starting the AZA treatment (figure).
Conclusions: Based on our results, routinely performing HLA-DQA1-HLA-DRB genotyping prior to
initiation of AZA could be cost-effective in order to avoid A-IAP. Furthermore, other costs like the
caregivers' absenteeism costs derived from a child hospitalization were not included in this analysis
and would reinforce our conclusions. But, most importantly, and beyond the economic rationale,
preventing this potentially severe adverse effect could improve the clinical outcomes of our patients
and allow an individualized management. This patient-tailored approach should be the goal of
clinicians, not only to optimize the use of Public Health Funds, but also to maximize our patients'
quality of life.
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[Cost-effectiveness of the use of HLA-DQA1-HLA-DRB1 polymorphism to identify pediatric patients
with IBD at risk for A-IAP.]
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A novel self-report symptom assessment tool for children with inflammatory bowel disease:
IBDnow
Angharad Vernon-Roberts1, Robert N. Lopez2, Chris Frampton3, Richard Gearry3, Daniel Lemberg2,
Andrew S. Day1
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2Sydney

Objectives and Study: Clinical evaluation of symptoms in paediatric inflammatory bowel disease
(IBD) is typically made by gastroenterologists using disease activity indices: the PCDAI for Crohn's
Disease (CD) and PUCAI for ulcerative colitis (UC). Both include child/parent reported subjective
measures regarding pain, stools and well-being. We designed 'IBDnow' - a 7-item symptom self-report
tool that used pictures and text to enable children to report IBD symptoms, matched with the
subjective elements of the PCDAI/PUCAI. The aim of this work was to examine the congruence
between the child and gastroenterologist reports of IBD symptoms.
Methods: Children with IBD were recruited from Christchurch (n=65) and Sydney (n=35). A child
(IBDnow) and clinician and symptom report was completed during the same out-patient consultation.
Individual agreement was measured as the proportion of identical answers per pair of reports.
Category agreement was measured for each symptom grouping, and inter-rater reliability calculated
with Gwet's AC1 coefficient. Internal consistency was assessed with Cronbach's α.
Results: 88 children had CD and 12 UC, mean age 13.9 years (±3.6). Mean individual agreement
level was 0.76 (± 0.19), with 76% agreeing on ≥5/7 items. Category severity agreements (%, Gwet's
AC1) were; Very good - blood in stools (86%, 0.86) and nocturnal frequency (87%, 0.83); Good consistency (74%, 0.71), feeling tired (79%, 0.73) and pain (70%, 0.64); Moderate - frequency (72%,
0.47), and feeling poorly (63%, 0.41). Overall symptom agreement between tools was: 81%
agreement, 14% underestimation and 5% overestimation of symptoms by gastroenterologists. The
results for CD were similar, but UC agreement was lower (73%) with higher underestimation (27%).
Cronbach's alpha was 0.74.
Conclusions: IBDnow had acceptable congruence with the tools used by paediatric
gastroenterologists, and good internal consistency. This tool may be used as an aide to the paediatric
gastroenterologist when making assessments of subjective patient reported information.
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Objectives and Study: Assessing the knowledge levels of children with IBD is vital to identify gaps or
misconceptions that may affect disease management. IBD-KID2 is a revised knowledge assessment
tool for children with IBD that required validation in the target population. This study was carried out in
Christchurch Hospital, New Zealand among groups of participants with an established hierarchy of
knowledge levels.
Methods: IBD-KID2 was administered to 4 participant groups: children with IBD (n=22), children
without IBD (n=20), medical staff (n=15), administration staff (n=15). Repeat assessments were done
by the IBD group to determine test-retest reliability (n=21). Between group differences were tested
using ANOVA and pairwise comparisons made with the IBD group. Mean test-retest assessment
scores were compared between the two time-points, and reproducibility between observers tested
using the intraclass correlation coefficient. Internal reliability was examined with the Kuder-Richardson
20 formula.
Results: The total score group means (SD) were: children with IBD: 8.5 (±2.3), children without IBD:
3.7 (±2.2), medical staff: 13.5 (±1.3), administration staff: 6.3 (±2.5). The overall difference in group
scores was significant (p < 0.001), comparisons to the IBD group were significant for all. The
difference of test-retest mean scores at baseline (8.4, CI ±2.4) and repeat (9.0, CI ±2.4) were not
significant. Intraclass correlation coefficient was high at 0.82. Internal reliability was calculated at 0.85.
Conclusions: IBD-KID2 was able to correctly distinguish between groups of participants with varying
assumed knowledge levels. Repeat assessments of IBD-KID2 in the group of children with IBD shows
comparable scores on re-test. Internal consistency was high, indicating that the items in the revised
tool are measuring a homogenous concept. IBD-KID2 is a valid and reliable tool for use in the
paediatric IBD population. Further analysis will be undertaken on the initial response patterns to
identify any issues that need attention.
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Objectives and Study: Inflammatory bowel disease (IBD) is the term used to describe two chronic
intestinal disorders, Crohn´s disease (CD) and ulcerative colitis (UC). World's approximate incidence
is 0.1-15/100,000 and varies geographically. In Costa Rica, the incidence of paediatric presentation
was unknown. We aimed to characterize the incidence and clinical picture of paediatric IBD in Costa
Rica.
Methods: Descriptive retrospective study based on clinical records. All patients diagnosed with IBD
between 0 and 15 years of age treated at Hospital Nacional de Niños "Dr. Carlos Sáenz Herrera", the
only children´s national tertiary referral teaching hospital in Costa Rica, from 2000 to 2015. Initial
sample of 69 patients, only 34 met inclusion criteria and had necessary information in records.
Results: Among 34 patients, 30 were UC and 4 CD. Our incidence rate was 2.96/100,000. 55.9%
females. General average age at diagnosis was 8.8 years. 29.4% had previous gastrointestinal
pathology, and most (88.2%) did not have family history of IBD. 75.8% needed hospitalization at
diagnosis. The most frequent nutritional status at diagnosis was eutrophic (67.5%). The initial clinical
presentation was diarrhoea (85.5%), mainly dysenteric (96.6%), abdominal pain (70.6%),
haematochezia (55.9%) or rectal bleeding (35.3%). Daily stools presented at baseline were described
as diarrhoeic (52.9%); in the majority with unknown stools presented daily. Most patients did not have
limitation for daily activities (76.5%). Extra intestinal manifestations did not occur in 70.6%.
Laboratories with the greatest alteration were erythrocytes or elevated leukocytes in faeces (79.3%),
anaemia (57.6%), elevation of erythrocyte sedimentation rate (50%) and leucocytosis (43.8%). All
stool cultures were negative and guaiac positive in 67.6%. Clostridium difficile was never isolated.
Gastroscopy was not performed in 44.1%, its abnormality was infrequent (14.7%). Colonoscopy was
performed in all patients, the most common findings were friable or erythematous mucosa (88.2%),
inflammation (79.4%) and ulcers (70.6%); the colon (100.0%) and rectum (82.4%) were the most
affected. Biopsies were mostly nonspecific, in less than half conclusive of UC or CD. All patients were
treated with steroids. Azathioprine was used for both treatment phases (51.7%) and 5-aminosalicylic
acid for maintenance (50.0%). 3 patients required surgery. 58.8% relapsed one year after diagnosis,
with an average of 1.6 relapses/year. 17.6% who required steroids were dependent at one year. Only
3 patients presented other complications such as stenosis, obstructions, ulcers, abscesses and
fistulas.
Conclusions: To our knowledge, this is the only paediatric study of its kind in Central America and
The Caribbean. In our environment there is a greater presentation of IBD as UC. Our percentage of
gastroscopies is low, we recommend performing it in all patients with suspected IBD. Colonoscopies
have incomplete descriptions that could hinder follow-up as UC or CD. Biopsies are often non-specific
of UC or CD, making it difficult to correlate clinical findings with histology. We recommend carrying out
a protocol of care and use of tools such as the “PUCAI” (“Paediatric Ulcerative Colitis Activity Index”)
for better management and decision-making of IBD patients.
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Objectives and Study: Micronutrient and vitamin deficiencies have been reported in patients with
inflammatory bowel disease. However, there are limited data regarding the association between the
disease activity and micronutrients-vitamin deficiencies in pediatric population. The aim of this study
was to describe the association between micronutrient-vitamin deficiencies and the activity of
inflammatory bowel disease at diagnosis in children inflammatory bowel disease
Methods: The medical records of children with IBD who were diagnosed between 2010 and 2018
were retrieved and analyzed. Anthropometric parameters (z-scores for weight and height for age) and
serum levels of micronutrients-vitamins (vitamin D, folic acid, vitamin B12, ferritin, complete blood
count, erythrocyte sedimentation rate-ESR, C reactive protein-CRP) were retrieved. Disease activity at
diagnosis, assessed by the Paediatric Crohn's Disease Activity Index (PCDAI) or the Paediatric
Ulcerative Colitis Activity Index (PUCAI) were also recorded. The patients with UC and CD were
compared in terms of demographic data, laboratory findings and the disease activity.
Results: The data of 123 children with IBD (66 UC and 57 CD) were analysed. The demographic
characteristics and laboratory findings of patients with UC and CD were shown in Table 1. There were
no differences in terms of anthropometric parameters, hemoglobin, serum vitamin D and folate levels
between two groups. Of the 29.8% patients with CD and 13.6% patients with UC had vitamin B12
deficiency. The mean serum vitamin B12 level was significantly lower in patients with CD compared to
those with UC. There was no folate deficiency in this cohort. Serum vitamin D level was low in 63.2%
and 42.4% of patients with CD and UC, respectively. In this cohort, 47.4% (27) patients with CD and
57.5% (38) patients with UC had moderate and severe disease activity, according to PCDAI or PUCAI.
The patients with moderate and severe CD had higher serum levels of CRP and ferritin, platelet count,
ESR than those with moderate and severe UC (48.5±34 mg/L vs 13.4±18.3 mg/L, 85.5±79 ng/mL vs.
14.5±19.2 ng/mL, 561x103±204x103 µl vs 418x103±121x103 µl , 60.8±25.3 mm/hr vs. 35.7±25.2 mm/hr,
respectively) (p= 0.001). However, there were no significant correlation between serum vitamin levels
and inflammation markers in patients with CD and UC.
Conclusion: At diagnosis, the rate of vitamin B12 and vitamin D deficiencies are high in patients with
CD and UC, and the mean serum level of these vitamins are lower in patients with CD than those with
UC. But higher inflammation markers were not associated with lower vitamin levels. The children with
IBD are at a higher risk for micronutrient deficiencies, regardless of their disease activity.
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Objectives and Study: Exclusive enteral nutrition (EEN) is considered the first line treatment of active
luminal Crohn's disease in many centres worldwide. Remission rates are variable and have been
reported up to 80%. The aim of this study is to report the EEN experience from a single tertiary
Australian centre. Specific objectives include examining barriers to completion; assessing
anthropometric data at 0, 8 and 26 weeks; assessing clinical and biochemical response at 0 and 8
weeks; and assessing differences in remission rates according to disease location and method of
administration.
Methods: The Royal Children's Hospital, Melbourne is one of two tertiary paediatric hospitals in
Melbourne providing a range of tertiary services to patients in the states of Victoria and Tasmania
(population 6.9m). This study examined all patients referred to dietetics for EEN over a three-year
period between 05/02/15 and 19/12/17. Data was retrospectively collected from patient's electronic
medical records. The data set includes patient demographics, anthropometric data, clinical and
biochemical markers of disease activity, and type and duration of therapy. Remission was based on
clinician assessment using a combination of clinical parameters. Disease phenotype was defined
using the Montreal Classification System. Data was sorted using Microsoft Excel (Microsoft
Corporation, Redmond, Washington, USA). Statistical analyses was performed using GraphPad Prism
(GraphPad Software, San Diego, California, USA). Ethical approval was obtained from Human
Research Ethics Committee (HREC).
Results: During the study period 110 patients were diagnosed with Crohn's disease in our centre. 75
patients (68%) were referred to dietetics to commence EEN. Of these, 11 patients were excluded as
EEN was not initiated. Of the 64 patients treated there was 33 males (51%) and 31 females (49%).
Median age at treatment was 12.8 years. EEN was continued for a median of 8 weeks. 57/64 (89%)
completed a full course; 3/64 (4%) stopped due to clinical deterioration and 3/64 (4%) stopped due to
non-compliance. 43/64 patients (67%) achieved remission based on global clinician assessment.
Those in remission showed a significant reduction in CRP, ESR and calprotectin (p=< 0.0001). No
significant difference was demonstrated in remission rates based on disease location (Figure 1).
Patients who achieved remission showed an average increase in their BMI Z-scores of 0.5442
(p=0.0005). This positive impact on growth continued at 6 months (p=0.0006). 52/64 patients (81%)
received EEN orally with the remainder via PEG or NG tube. Patients receiving EEN via tube were
significantly more likely to achieve remission compared to those receiving oral treatment (91.67% vs
61.54%, X2 4.014, p=0.0451).
Conclusions: This study shows that EEN is effective at inducing clinical remission in the majority of
patients. This is associated with normalisation of inflammatory markers and improved growth
parameters. In addition, it provides further evidence that disease location does not affect treatment
response and should not influence the decision to commence EEN. A comparatively low rate of tube
administration was seen in our cohort which may lower our overall remission rates.
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Objectives and Study: In this largest paediatric cohort to date, we aimed to report our long-term reallife experience with the use of thalidomide in inflammatory bowel diseases (IBD).
Methods: A retrospective analysis of CD patients treated by thalidomide from November 2006 and
May 2017 at a tertiary care children's hospital was conducted. The clinical information and outcomes
were recorded on standardized case report forms at pre-defined visits. Clinical remission was defined
as Pediatric Crohn's Disease Activity Index (PCDAI) < 10.
Results: Seventy children were identified, 20 were diagnosed with very-early onset IBD caused by
monogenic disease and 70 were CD with mean age 8 years, median disease duration was one year.
The median follow up period was 24.0 months. Among all, 22 patients were treated with antitubercular drugs before, 6 cases failed to respond to infliximab. Clinical remission was achieved in
70% patients. Of the children treated initially with steroids, 78% were able to stop steroids. Adverse
events occurred in 28% of patients, Electromyography was performed on 18 patients, 6 of them were
positive.
Conclusions: Although adverse events may limit its long-term use, thalidomide is an effective therapy
to induce clinical remission in children with IBD patients.

Contact e-mail address: wanglin546974055@163.com

Volume 68, Supplement 1, May 2019

638

GASTROENTEROLOGY - Inflammatory bowel disease
G-P-458
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Objectives and Study: The current treatment goal for inflammatory bowel disease (IBD) is
achievement of mucosal healing (MH), which is associated with sustained clinical remission. While the
rate of MH with biologic or azathioprine (AZA) therapies is established, data regarding MH on
methotrexate (MTX) is inconclusive. Fecal calprotectin (FC) is used in clinical practice for determining
MH, and monitoring therapeutic effect in Crohn´s disease (CD) and Ulcerative colitis (UC). We aimed
to compare the rate of MH is children with Crohn´s disease treated with either MTX or AZA/6-MP
monotherapy, using FC
Methods: A retrospective multicenter cohort study of children with CD (< 18 years), with documented
mucosal ulcerations /erosions on their first endoscopy, who are in clinical and laboratorial remission
for at least 6 months on MTX or AZA/6-MP monotherapy, and have FC measurements during
remission. Clinical remission was defined as HBI< 5, PCDAI< 10 and normal CRP level. FC was used
as a marker of MH, considering a cutoff of < 100 ug/gr as normal. Demographic and laboratory data,
disease phenotype (Paris classification), previous medications and repeat endoscopic or radiologic
studies were recorded.
Results: 64 patients (age at diagnosis 8.2±6.9 years, current age 15.6±3.6 years, 41 males) were
included, 36 with MTX, 28 with AZA and 2 with 6-MP treatment, 21(33%) with colonic, 30(48%)
ileocolonic, 8(13%) ileal and 4(6%) upper gastrointestinal disease. The mean treatment dose was
14.0±1.8 mg/m2 for MTX, and 1.8±0.66 mg/kg for AZA, and mean duration of therapy was 22 months.
MH (FC < 100 ug/gr) was achieved in 14 (39%) and 18 (64%) of patients on MTX and AZA/6-MP
therapy, respectively (p=0.13). The rate of MH was similar when FC cutoff < 300 ug/gr was chosen [27
(75%) with MTX, 24 (86%) with AZA/6-MP, p=0.29]. Colonoscopy during remission was performed in 9
patients, and capsule endoscopy in 1 patient, confirming MH in 8/9 and 1/1, respectively ((FC < 100
ug/gr). The rate of MH was not related to gender, disease phenotype, or induction therapy at diagnosis
(corticosteroids or exclusive enteral nutrition). MH was associated with a younger age of diagnosis (FC
< 100 ug/gr - 6.9±4.8 years, FC 100-300 ug/gr - 5.6±3.6 years, FC >300 ug/gr- 9.7± 5.0 years,
p=0.05), and with FC level at diagnosis.
Conclusions: The rate of MH as reflected by FC is comparable between MTX and AZA treatment in
pediatric CD. Further studies using endoscopic scoring are needed to confirm the current results.
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Marcus Auth1, Fiona Cameron1, Manjula Velayudhan Nair1, Sarang Tamhne1, Sreedhar
Subramanian2, Anastasia Konidari1
1Alder

Hey Children’s NHS Foundation Trust and University of Liverpool, Paediatric Gastroenterology,
Liverpool, United Kingdom
2Royal Liverpool and Broadgreen University Hospitals NHS Trust, Gastroenterology, Liverpool, United
Kingdom
Introduction: Recent ESPGHAN guidelines recommend escalation of medical management and
consideration of surgical management in paediatric Crohn's disease (CD).Objectives: To assess
Crohn's disease phenotype at diagnosis, timing of thiopurine and biologic treatment initiation and
incidence of surgery from diagnosis in a paediatric tertiary centre, to transition to the respective tertiary
adult unit.
Methods: A systematic retrospective electronic record review was undertaken for a group of children
with CD diagnosed in a single paediatric tertiary centre between 1st January 2005 and 31st December
2016, and subsequently transitioned to the respective adult tertiary centre. This is a subgroup of a
larger study focussing on the natural history of paediatric CD from diagnosis to transition. We collected
data on patient demographics, Paris Classification at diagnosis, medical management and surgical
intervention. Therapeutic drug level monitoring was not collected due to incomplete data (limitation
from retrospective review).
Results: 88 patients were diagnosed with CD and 10 patients were excluded due to incomplete
clinical data. Disease phenotype is shown in Table 1. Median age of diagnosis was 13.6 years (Range
8.4 - 16). 65 patients achieved clinical remission with exclusive enteral nutrition. 66/78 patients were
started on Azathioprine as maintenance therapy; 35/66 were started within 4 weeks and 31/66 were
started within 15 months from diagnosis. 28/78 patients received anti-TNF treatment. 16/28 had
endoscopic re-evaluation prior to escalation. The median time to starting anti-TNF was 17 months
(range 1-66months). 18/78 patients had surgical intervention. 14 patients had right hemicolectomy; 3
patients had subtotal colectomy and 1 patient had pan-proctocolectomy. 8/18 patient did not receive
anti-TNF prior to surgery and median time to surgery was 18 months post diagnosis (range 0 - 39
months). 10/18 patients had anti-TNF prior to surgery and median time to surgery was 23 months
(range 0 - 36 months). No serious side effect was noted with Azathioprine and anti-TNF use.
Crohn´s disease
n=78

Age

Disease Phenotype
according to Paris
A1a n=3 A1b n=75
Classification

Disease

Behaviour

Growth

L2 n=7 L2 L4a n=5
L3 n=33 L3 L4a
n=29 L3 L4b n=2
L4a n=2

B1 n=62 B1 p n=4
B2 n=8 B2 p n=1 B3
G0 n=46 G1 n=32
n=1 B2B3 p n=1 B3
p n=1

[Table 1: Disease phenotype at diagnosis according to Paris Classification]
The use of azathioprine was significantly higher in patients who did not have surgery (Pearson´s Chi
square p=0.003). Anti-TNF use was statistically not different between patients who had surgery and
those who did not (Pearson´s chi square, p=0.14).
Summary: Over 11 years, the majority of CD patients were started on azathioprine as first line, with
significantly higher use in patients that did not have surgery. 36% of patients were escalated to antiTNF. There was no significant variation in anti-TNF use with regards to occurrence of surgical
intervention, however the findings are based on a small sample size and further research in larger
prospective cohorts is required.
Conclusions: Despite the limitations of a retrospective single centre study, we have observed that
anti-TNF usage in paediatric CD does not influence the incidence of surgical intervention. Early
azathioprine use was associated with a reduced need for surgical intervention.
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Characterisation of IL10 and IL10 receptor expression patterns in paediatric patients with
ulcerative colitis
Talya Wittmann Dayagi1, Lael Werner1, Michael Schvimer2, Batya Vais1, Dror Shouval1
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and Lily Safra Children's Hospital, Sheba Medical Center, Paediatric Gastroenterology Unit,
Ramat Gan, Israel
2Sheba Medical Center, Institute of Pathology, Ramat Gan, Israel
Objectives and Study: IL10 is a key anti-inflammatory cytokine. There is limited data on IL10 and
IL10 receptor (IL10R) expression in the gut, and whether these patterns are altered in patients with
ulcerative colitis (UC). We hypothesised that patients with active UC display altered colonic IL10 and
IL10R expression.
Methods: Formalin-fixed paraffin-embedded rectal and transverse colon sections were collected from
subjects with normal colonoscopy without history of inflammatory bowel disease, UC patients with
extensive colitis or pan-colitis (E3/E4) and UC patients with limited distal disease (E1/E2; n=8-10
subjects per group). Immunohistochemistry was performed to assess expression patterns of IL10,
IL10R1 and IL10R2. Intensity of stains was calculated by an image analysis software (ImagePro Plus).
Results: IL10 expression in both rectal and transverse colon sections was significantly increased in
patients with E3/E4 phenotype, compared to control subjects and patients with limited distal disease
(E1/E2). IL10R1 expression was higher in the transverse colon sections of both E1/E2 and E3/E4
groups, compared to control subjects, but not in the rectum. No differences in rectal and transverse
colon expression of IL10R2 were demonstrated between the three groups. We found no correlation
between PUCAI (paediatric ulcerative colitis activity index) scores and IL10, IL10R1 or IL10R2
expression in rectal sections among patients.
Conclusions: Colonic IL10 expression is elevated in paediatric patients with extensive colitis or pancolitis. Given IL10's anti-inflammatory properties, additional studies are required to determine whether
signalling through the IL10R is altered among these patients, and define specifically what regulates
IL10 expression in the intestine, in steady state conditions and during inflammation.
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Two cases of GSD Ib complicated with Crohn-like colitis
Yuan Xiao1
1Shanghai

Jiaotong University School of Medicine, Ruijin Hospital, Pediatrics, Shanghai, China

Objectives and Study: To summarize the clinical features and treatment of Crohn-like colitis in
children with glycogen storage disease type 1 b (GSD Ib).
Methods: Two children were diagnosed as GSD Ib because of hypoglycemia and hepatomegaly in
infancy. The diagnosis was confirmed by the result of SLC37A4 sequencing and both of children were
compound heterozygotes of SLC37A4 mutation. When they were around 5 years old, two children
were admitted to our hospital because of “having recurrent abdominal pain accompanied by diarrhea
for 1 month” and “vomiting for 1 year, aggravated by 2 months”, respectively. After admission, the
CBC, ESR, CRP, liver function test, renal function test, blood gas, blood glucose, electrolytes, fecal
culture,GI endoscopy and MR enterography were performed. Here,we summarized the clinical
characteristics, treatment and outcome of the two children.
Results: Both of them had anemia, neutropenia, hypoalbuminemia. CRP and ESR were higher than
normal. Platelet count also increased. There was nothing found in their fecal. Duodenal inflammation
or duodenal fissure-like ulcers were found by gastroscopy. There were lot of segmental longitudinal
deep ulcers and cobblestone-like mucosa in two children's colon. MRE showed the ileum was involved
in one child. Both of them were diagnosed with GSD Ib combined with Crohn´s disease. The PCDAI
were 50 and 32.5, respetively. Afterwards, the patients were treated by PEN, mesalazin. Recombinant
human granulocyte colony-stimulating factor (G-CSF) was also used to increase the number of
neutrophils. The symptoms disappeared soon, and ESR, CRP, serum albumin, platelets of the
patients returned to normal. Their metabolic disorders were not aggravated.
Conclusion: Children with GSD Ib are at high risk for IBD. When they have non-specific
gastrointestinal symptoms, such as abdominal pain, diarrhea, vomiting, oral ulcers, especially when
combined with gastrointestinal bleeding, fever, anemia, increased erythrocyte sedimentation rate and
thrombocytosis, doctor should pay attention to the possibility of IBD-like colitis. Patients who are
suffered with GSD Ib are acceptted the injection of G-CSF regularly can not only increase the number
of ANC, but also have lower risk of combining IBD.
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Longitudinal development of intestinal microbiome after haematopoietic stem cell
transplantation in IL10RA-deficient patients
Aijuan Xue1, Xiaowen Qian2, Ying Huang1
1Children′s
2Children′s

Hospital of Fudan University, Gastroenterology, Shanghai, China
Hospital of Fudan University, Hematology, Shanghai, China

Objectives and Study: Intestinal microbiota injury was linked with the outcomes of haematopoietic
stem cell transplantation (HSCT), which is considered as the only curative therapy for very early onset
inflammatory bowel diseases(VEO-IBD) with interleukin-10 receptor A (IL10RA) deficiency. We
conducted this prospective longitudinal cohort study to explore the development pattern of intestinal
microbiome after the transplantation.
Methods: Faecal samples were densely collected from IL10RA-deficent patients who received HSCT
with a frequency of more than once every three days after engraftment in lamina flow ward and at
least once a week before discharge. Microbial DNA was extracted from the faecal samples, and all
analysis was based on the 16S rRNA gene sequencing data.
Results: A total of 86 faecal samples were collected after HSCT from three VEO-IBD patients with
IL10RA deficiency. Two patients achieved complete remission (A and B), but another one died of
sepsis(C). The changing trends of microbial diversity were different between patient C and the other
two patients (Figure 1). Moreover, hierarchical clustering tree analysis based on OTU level showed
that the compositions of microbiome in patient A and B were more similar, as compared to patient C.
According to the clustering tree, the development of microbiome after HSCT seemed to experience
three stages. Microbes that performed differently in the development processes among three patients
were identified using random forest and linear discriminant analysis: Escherichia-Shigella were more
prevalent in patient A and patient B. Conversely, the relative abundance of Clostridiales was lower in
patient A and patient B. Interestingly, we found that the abundance of Escherichia-Shigella and
Clostridium sensus_stricto_1 was correlated with neutrophil cell count and platelet count in this
investigation.
Conclusions: This pilot study indicated that the development of intestinal microbiome in IL10RA
gene-deficient patients after HSCT might have its pattern and be associated with clinical outcomes.
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Outcome of treat to target strategy in paediatric patients with Crohn's disease and ulcerative
colitis on Infliximab
Dilay Yerlioglu1,2, Lucia Cococcioni,1, Aya Elzein1, Sara Sider1, Sibongile Chadokufa1, Rachael
Buckingham1, Neil Shah1, Attah Ocholi1, Osvaldo Borrelli1, Fevronia Kiparissi1
1Great

Ormond Street Hospital, Paediatric Gastroenterology, London, United Kingdom
University, Faculty of Medicine, IstanbuI, Turkey

2Istanbul

Objectives and Study: Treat to target strategy has been proposed in adult IBD to improve Quality of
Life, symptoms and to treat inflammation. There is little data in the paediatric population for this
approach. The aim of this study was to look if set goals (reduced PCDAI/PUCAI and Mayo/SESCD)
were achieved.
Methods: We conducted a retrospective analysis of children with IBD who received Infliximab (IFX) in
our institution. Data were collected to evaluate mucosal healing for UC from colonoscopy results,
using Mayo Scoring and for CD using SESCD. We also compared this data with activity scores
(PUCAI and PCDAI), CRP and Faecal Calprotectin, (FC).
Results: A total of 61 patients were identified, 46 (Group 1) with Crohn's Disease (CD), 15 (group 2)
with ulcerative colitis (UC); Male n=38, age range 3-15 years, median 10 years. Group1: there were 46
patients, Male n=26, age range 0-15 years, median 9 years. SESCD was assessed in all patients
pretreatment with IFX, median score was 3 with a range from 0-8; In 36 patients 1 year after treatment
SESCD score dropped to a median of 1 with a range between 0-7. Pretreatment median FC (n=37)
was 2282mg/kg with a range of 133-6000mg/kg and post treatment FC was (n=39) 105mg/kg with a
range of 15-6000mg/kg. Median CRP precommencing (n=42) was 12mg/L with a range of 5-167mg/L.
Post treatment (n=42) the median was 5mg/L with a range of 0.6-67mg/L.The 1 year follow up PCDAI
was 78% (PCDAI < 10)..
Group2 15 children were identified, Male n=13, age range 4-13 years, median 10 years. Mayo
precommencing (n=15) median was 2, range 1-3, post (n=10) was median of 1 with range of 0-3. FC
precommencing (n=13) median was 1032mg/kg with a range of 23-3000mg/kg and was decreased to
69mg/kg with a range of 15-1852mg/kg (n=14). CRP precommencing median (n=15) was 6mg/L with a
range of 5-19mg/L and after (n=15) it was 5mg/L with a range of 5-8mg/L. PUCAI was found to be <
10 after 1 year of follow up in 60% of the children with UC.
Conclusion: Our data suggests that set goals were achieved in CD with a decrease of SESCD and in
UC a decrease of the Mayo scoring with an improvement of PCDAI and PUCAI. We suggest that
Paediatric patients get targets set at the beginning of their treatment and assess outcomes at set
times.
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Outcome of treat to target strategy in paediatric patients with Crohn's disease and ulcerative
colitis on Adalimumab
Dilay Yerlioglu1,2, Lucia Cococcioni,1, Aya Elzein1, Sibongile Chadokufa1, Rachael Buckingham 1, Sara
Sider1, Neil Shah1, Attah Ocholi1, Osvaldo Borrelli1, Fevronia Kiparissi1
1Great
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University, Faculty of Medicine, IstanbuI, Turkey
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Objectives and Study: Treat to target strategy has been proposed in adult IBD to improve Quality of
Life, symptoms and to treat inflammation. There is little data in the paediatric population for this
approach. The aim of this study was to look if set goals (reduced PCDAI/PUCAI and Mayo/SES-CD)
were achieved.
Methods: We conducted a retrospective analysis of children with IBD who received Adalimumab
(ADA) in our institution. Data were collected to evaluate mucosal healing for UC from colonoscopy
results, using Mayo Scoring and for CD using SES-CD. We also compared this data with activity
scores (PUCAI and PCDAI), CRP and Faecal Calprotectin, (FC).
Results: A total of 24 patients were identified, 20 (Group 1) with Crohn's Disease (CD), 4 (group 2)
with ulcerative colitis (UC); Male n=14, age range 2-13 years, median 9 years. Group1: there were 20
patients, Male n=13, age range 3-13 years, median 9 years. SESCD was assessed in 9 patients
pretreatment with ADA, median score was 2.5 with a range from 0-8; In 10 patients 1 year after
treatment SESCD score dropped to a median of 1 with a range between 0-5. Pretreatment median FC
(n=15) was 574mg/kg with a range of 66-6000mg/kg and post treatment FC was (n=18) 108mg/kg with
a range of 11-1491mg/kg. Median CRP precommencing (n=19) was 9mg/L with a range of 5-166mg/L.
Post treatment (n=19) the median was 5mg/L with a range of 0.3-8mg/L. 70% of patients had a drop of
PCDAI to < 10 at one year follow up. Group2 4 children were identified, Female n=3, age range 2-10
years, median 5 years. Mayo pre commencing (n=4) median was 2.5, range 1-3, post (n=2) was
median of 0.5 with range of 0-1. FC precommencing (n=3) median was 1966mg/kg with a range of
217-3000mg/kg and was decreased to 15mg/kg with a range of 15-1173mg/kg (n=14). CRP
precommencing median (n=4) was 40mg/L with a range of 8-81mg/L and after (n=4) it was 5mg/L with
a range of 2-6mg/L. PUCAI was found to be < 10 after 1 year of follow up in 50% of the children with
UC.
Conclusion: This study suggests that setting a target and monitoring SESCD in CD and Mayo scoring
in UC improves clinical outcomes (PCDAI and PUCAI), more in Crohn's disease than Ulcerative colitis.
Treat to target should become routine clinical management in paediatric IBD patients.
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with inflammatory bowel disease
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Objectives and Study: Recent studies have shown that obesity may be associated with severe
disease course in inflammatory bowel disease (IBD). The aims of this study were to present the
longitudinal course of height, weight and body mass index (BMI) in children with IBD and to describe
the impact of BMI on the clinical course of the disease.
Methods: We reviewed the medical records of children with IBD from the database of the ´DanaDwek´ Children´s Hospital between 6/2010 and 08/2018. Anthropometric data were longitudinally
collected every 6 months as were disease characteristics, course and therapy. Patients were
categorized in quartiles according to BMI percentile.
Results: Of 152 children, 85 had Crohn´s disease (CD) and 67 had ulcerative colitis (UC). The
median age (IQR) at diagnosis was 14 (12-15.5) years. During a median (IQR) follow up of 2.95 (1.734.5) years, height Z-scores in the study population have not significantly changed. Weight and BMI Zscores increased in the first 18 months since diagnosis in CD (p< 0.001) and UC (p=0.021). BMI in the
lower and upper quartiles at diagnosis was associated with higher risk of hospital admission
(HR=2.72, p=0.021). BMI in the lower quartile at diagnosis and at 6, 12 and 18 months was associated
with higher risk of disease exacerbation (HR=3.25, 2.18, 2.01, 2.50, respectively, p< 0.013). BMI in the
upper quartile at diagnosis and at 6 and 12 months was associated with higher risk of disease
exacerbation (HR=3.98, 2.98, 2.39, respectively, p< 0.012). In a multivariate analysis, BMI in the lower
and upper quartiles at diagnosis was associated with higher risk of disease exacerbation (HR=2.36
and 2.59, respectively, p=0.006).
Conclusions: BMI in the lower and upper quartiles in 18 months since diagnosis was associated with
more severe disease course in children with IBD. The results support using BMI as a predictor of IBD
course and prognosis.
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Predictors for poor outcome of hospitalizations in children with Inflammatory bowel disease
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Objectives and Study: Exacerbations of Inflammatory bowel disease (IBD) may lead to prolonged
and complicated hospitalizations, that may affect the quality of life of the patients, as well as health
costs. The aim of the study was to describe characteristics of exacerbation-related hospital admissions
and to identify predictors for poor outcome of hospitalizations in children with IBD.
Methods: We performed a retrospective analysis of all hospital admissions of children due to IBD
exacerbation, during the years 2000-2017. Demographic and disease characteristics before and
during admission were documented, as well as course of admission including laboratory, diagnostic
work-up and management. Poor outcome of hospitalizations was defined as prolonged hospitalization
(7 days and longer) or operation during hospitalization.
Results: We included a total of 181 admissions in 78 children with a median (IQR) age of 12.35 (9.1314.30) years. Among them, 53 (67.9%) had Crohn´s disease and 25 (32.1%) had ulcerative colitis. Of
all admissions, 43 (23.8%) were prolonged. In a multivariate analysis adjusted for age, gender and
disease type, severe disease activity at admission (OR=3.33, P=0.013), lower weight percentile
(OR=1.02, P=0.009), lower albumin (OR=1.08, P=0.022), treatment with antibiotics (OR=5.03,
P=0.001), blood transfusion (OR=8.03, P=0.003) and need for endoscopy (OR=2.73, P=0.027) and
imaging studies during admission (OR=3.61, P=0.001) were predictors for prolonged hospitalizations.
Operation was performed in 18 admissions (14 abscess drainage, 1 resection of ileo-cecum and 3
other operations). Penetrating (OR=7.73, P=0.019) and stricturing disease (OR=12.38, P< 0.001) were
predictors for operation during hospitalization. Patients that were treated with steroids had significantly
lower risk to be operated (OR=0.12, P=0.05).
Conclusions: We defined predictors for prolonged hospitalizations and need for operation during
hospitalization in children with IBD. Early recognition of children at risk for poor outcome during
hospitalizations may improve the management of these children.
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Objectives and Study: Infliximab (IFX) enormously changed the treatment of Inflammatory Bowel
Disease (IBD) in paediatric patients over the last years. To optimize IFX treatment outcome,
therapeutic drug monitoring is important. Measurements are typically taken by venipuncture. Dried
blood sampling (DBS), using capillary blood obtained from a finger prick, may also be used to
measure IFX blood levels. For paediatric patients the latter is less invasive and can be done outside of
the hospital, facilitating a more personalized treatment.
The aim of this study is to compare IFX blood level measured by venipuncture versus DBS in
paediatric IBD patients.
Methods: This prospective clinical pilot study included 20 paediatric IBD patients (aged 6-16 years).
Before IFX infusion, blood was collected simultaneously through venipuncture as well as a DBS from a
finger prick, using Mitratips© (Neotyrex). The IFX levels were assessed by ELISA (Sanquin,
Amsterdam). IFX levels measured in DBS eluates were converted to serum values by making use of a
fixed Hematocrit value of 0.42. Spearman's correlation coefficient was calculated to examine the
correlation between venous IFX serum level and DBS. The Bland-Altman analysis was used to
measure limits of agreement.
Results: Twenty patients were included, median age 12.1 year [range 8-16 year], two patients with
Ulcerative Colitis, 1 with IBD-Unclassified, and 17 with Crohn's Disease. Four patients were excluded
from the analysis, since IFX level was below detection level in venepuncture serum and/or DBS. There
is significant strong correlation between venous IFX serum levels and DBS (r = 0.997, P = 0.0001) in
the included patients. The mean difference between the two methods is -0.266 (95% CI: -0.592;
0.059) as calculated with Bland-Altman plot. There is no statistical significant difference between
venous IFX serum levels and DBS. The limits of agreement are between -1.464 (95%CI: -2.029; 0.900) and 0.932 (95% CI: 0.367;1.496) (Figure 1). It is worth noting that when using a limited number
of patients, as done during this pilot study, the limits of agreement are typically wider.
Conclusions: This is the first study comparing venous and capillary infliximab serum levels with novel
blood sampling-technology in paediatric IBD. There is strong correlation between the methods and
acceptable limits of agreement. As such the bloodspot-technology could be a good candidate for an
alternative method to measure IFX blood levels in paediatric patients and facilitate therapeutic drug
monitoring.
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[Figure 1: Bland and Altman scatterplot showing difference between venous and DBS IFX levels.]
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Serum zinc concentration: a biomarker for mucosal inflammation in children with Crohn's
disease
Joachim Zobel1, Stefanie Waldner1, Sebastian Bauchinger1, Harald Haidl1, Victor Aguiriano-Moser1,
Theresa Greimel1, Katharina Meinel1, Sina Pohl1, Axel Schlagenhauf1, Almuthe Hauer1, Jörg Jahnel1
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University Graz, Department of General Paediatrics and Adolescent Medicine, Graz, Austria

Objectives and Study: Zinc is pivotal in tissue regeneration, wound repair, and immune response.
Inflammatory bowel diseases (IBD, including ulcerative colitis, UC; Crohn´s disease, CD; and
unclassified IBD, IBDU) significantly decrease body levels of zinc due to malabsorption induced by
mucosal inflammation. We tested the hypothesis that falls in serum levels of zinc at initial presentation
predict disease activity in paediatric patients with Crohn's disease.
Methods: We conducted an observational study between the years 2014 and 2018 in paediatric
patients with CD, collecting values for haemoglobin, serum ferritin, and serum C-reactive protein
(CRP). We also determined values for faecal calprotectin, a marker for intestinal inflammation. We
correlated zinc levels with these values and with gastrointestinal symptoms (diarrhoea, abdominal
pain, haematochezia) at presentation. The study was approved by the local ethics committee.
Results: Our study included 18 patients (f:m=8:10) with CD, aged from 4.43 to 17.05 years, in all. The
patients were divided into two groups. Group 1 (n=6) comprised the patients with faecal calprotectin <
500 µg/g stool and Group 2 (n=12) comprised the patients with faecal calprotectin > 500 µg/g stool.
The whole-cohort mean serum zinc value was 76.61 ± 12.09 µg/dl. In Group 2 patients, zinc was
significantly decreased (p=0.043; mean value 72.58 ± 12.02 µg/dl), whilst in Group 1 patients, the zinc
mean value was 84.67 ±7.89 µg/dl. Among the Group 2 patients we defined 2 subgroups (those with
and those without gastrointestinal symptoms). Mean zinc values were 70.00 ±11.96 µg/dl in those
without symptoms and 74.43 ±12.65 in those with symptoms (p=0.55). When using Pearson
correlation coefficient low serum levels of zinc and high faecal calprotectin tended toward positive
correlation in the 18-patient whole cohort, although without statistical significance (p=0.052).
Conclusions: In our small single-centre cohort study we could show decreased serum levels of zinc
in a subgroup of patients with faecal calprotectin levels > 500 µg/g stool. We infer that zinc is useful as
an indirect serum marker for mucosal inflammation in paediatric patients with Crohn's disease, an
inference to be confirmed in larger studies.
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Objectives and Study: Helicobacter Pylori (H. pylori) is one of the most common chronic bacterial
infections globally with a worldwide prevalence of about 50%. This infection is predominantly acquired
during early childhood especially in poor resource settings where it co-exists with other morbidities
such as malnutrition and parasitic infections. The prevalence of H. pylori varies markedly between
countries and between population groups within the same country.
This study was carried out to determine the prevalence and predictors of H. pylori infection among
children and the effect on growth.
Methods: A cross-sectional study included a total of 630 children complaining of symptoms suspicious
of H. pylori infection were enrolled. Weight and height were measured for each child and the standard
deviation scores (Z-scores) for weight-for-age(WAZ),weight-for-height (WHZ),and height-for-age
(HAZ) were calculated. Blood samples were taken to measure serum hemoglobin, iron and ferritin,
and liver enzymes. H. pylori was diagnosed using a stool antigen test.
Results: The overall prevalence of infection was 64.6%. Socio-demographic variables significantly
associated with H. pylori were: residence from rural areas, no-education of mothers, crowdedness
index ≥ 3, absence of pure water supply and ingestion of food from street vendors.
Clinical symptoms and signs significantly associated with positive H. pylori infection included:
abdominal pain (P=0.001), vomiting (P< 0.001), hematemesis (P< 0.001), and pallor (P=0.002).
Values of WAZ, HAZ and WHZ were significantly lower in children with H. pylori infection. Levels of
serum hemoglobin, ferritin and iron were significantly reduced in infected children. Predictors of H.
Pylori infection among the studied population were shown in table 1.
Predictors

P value

Odds Ratio

95% CI

Absence of Pure water
supply

0.005

1.791

1.192 - 2.692

Overcrowding

0.004

1.668

1.172 - 2.374

Ingestion of food from
street vendors

<0.001

1.865

1.322 - 2.629

Abdominal pain

0.024

1.539

1.057 - 2.241

Hematemesis
<0.001
3.454
[Predictors of H. Pylori infection among the studied population]

2.046 - 5.833

Conclusions: A high prevalence of H. pylori infection among symptomatic children was detected.
Significant clinical predictors for infection were abdominal pain, vomiting, and hematemesis. The extradigestive effects of H. pylori were revealed in the form of affection of growth parameters and reduced
levels of serum hemoglobin, iron and ferritin.
Keywords: Helicobacter pylori; prevalence; growth parameters; malabsorption; iron deficiency anemia
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H.pylori infection may mimic coeliac serology and morphology
Bilge Akkelle1, Engin Tutar1, Ozlem K. Sengül1, Burcu Volkan1, Cigdem A. Celikel2, Deniz Ertem1
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Objectives and Study: Moderately elevated coeliac antibodies have been described in various
pathologies without any evidence of celiac disease (CD). Additionally, duodenal intraepithelial
lymphocytosis with a normal villous architecture (Marsh I lesion) is a relative common finding in
duodenal biopsies. The differential diagnosis includes bacterial overgrowth, NSAID injury in addition to
CD. H.pylori, which is the most common gastric pathogen, has been reported to induce morphological
changes in the duodenum ranging from intraepithelial lymphocytosis to crypt hyperplasia, as it is the
case in CD. Thus, the diagnosis of CD in the presence of H.pylori gastritis might be challenging. To
our knowledge, H.pylori associated coeliac seropositivity has not been considered before. In this
study, we analysed patients who underwent endoscopy because of a positive celiac serology, and
found to have concurrent H.pylori infection
Methods: The endoscopy database were reviewed for the patients who underwent an endoscopy
because of elevated celiac serology, and 10 patients having concurrent H.pylori infection were
compiled. The demographic features, clinical manifestations, serologic tests and histopathology
records were reviewed. The histological features of gastritis were evaluated according to the modified
Sydney classification system. Duodenal histopathology was evaluated according the Marsh
classification
Results: The mean age was 8.3 ± 3.8 years and 8 of the patients were female. Of 10 patients 5 were
asymptomatic, and identified while routine screening for CD (2 type 1 DM, 1 Down syndrome, 1 Turner
syndrome and 1 hypothyroidism). All of the patients were anti-tTG positive and 3 out of 10 were also
positive for anti-EMA. Anti-tTG IgA level was higher than 5 times of the upper limit of normal in 5
patients, one of whom had concomitant anti-EMA positivity as well. Seven out of 10 patients had no
mucosal changes indicative of CD, One of the remaining 3 patients solely had intraepithelial
lymphocytosis that is consistent with Marsh 1, other 2 patients had partial villous atrophy in the distal
duodenum, and classified as Marsh 3A. All of the patients had H.pylori associative gastritis without any
sign of mucosal atrophy or intestinal metaplasia. All of the patients, infected with H.pylori received
eradication, thereafter checked for the serum anti-tTG IgA, and serum tTG titers decreased in all
patients, and 3 patients with positive EMA converted into negative as well. Two patients who had
Marsh 3A histopathology were evaluated by a repeat endoscopy, and mucosal recovery was detected
in both of them.
Conclusion: Moderately elevated serum anti-tTG has been described in several autoimmune
diseases and infections (giardiasis). The association between H.pylori infection and elevated celiac
serology has not been reported before. Our results suggest that H.pylori infection may be related to
false positive celiac serology in individuals who have a predisposition to celiac disease. Given to the
fact that the prevalence of both H.pylori infection and celiac disease is high in some geographical
areas, a positive celiac serology should be carefully interpreted in the presence of an H.pylori
infection.
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Is H.pylori infection a risk factor for functional constipation?
Derya Altay1, Duran Arslan1
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Nutrition, Kayseri, Turkey
Objectives and Study: H.pylori is a Gram-negative bacterium associated with dysbiosis in the gut
microbiota as well as gastric lesions. Among the pathophysiological mechanisms of functional
constipation, there are also alterations in the gut microbiota. The aim of this study was to investigate
the correlation between H.pylori infection and functional constipation which is a common functional
gastrointestinal disease of childhood.
Methods: Children with dyspeptic complaints who underwent upper gastrointestinal endoscopy at
Erciyes University Faculty of Medicine Department of Paediatric Gastroenterology between January
and November 2018, were included in the study. Patients' file records were reviewed retrospectively.
Patients were divided into two groups as H.pylori positive and negative according to the results of
histopathological evaluation. The patients, underwent upper gastrointestinal endoscopy and
diagnosed with functional constipation according to Rome IV criteria, were assessed.
Results: A total of 130 children (mean age 12.95 + 3.82 years, 76 (58.5%) females) were evaluated.
Functional constipation was observed in 7 (10.6%) of 66 H.pylori positive cases, whereas functional
constipation was detected in 8 (12.5%) of 64 H.pylori negative patients (p>0.05). No significant
difference was found between the H.pylori positivity or negativity and functional constipation in terms
of gender (p>0.05). All constipated patients treated successfully with proper diet and laxative therapy.
Conclusions: In our study, there was no correlation between H. pylori infection and functional
constipation. It was thought that different pathophysiological mechanisms play roles in both of the
common conditions.
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Comparative study of H.pylori eradication rates of high and frequent dose of Omeprazole and
Amoxicillin dual therapy versus standard triple therapy in children
Sana Barakat1, Saba Elgendi2, Amal Mahfouz1, Abeer Hassan1
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2Alexandria

University, Faculty of Medicine, Pediatrics, Alexandria, Egypt
University, Faculty of Medicine, Pathology, Alexandria, Egypt

Objectives and Study: With increasing prevalence of clarithromycin and metronidazole resistant H.
pylori strains, eradication rates with triple therapy have fallen below 80% worldwide. Unlike that to
clarithromycin or metronidazole, H.pylori resistance to amoxicillin(AMO) remains uncommon. AMO is
also unique in that its bactericidal effect against H. pylori is time dependent (6-8 h after administration)
and can be amplified by increasing the maximum intragastric pH(>6.5) using high-dose proton pump
inhibitor( PPI) .High-dose dual therapy, of a PPI and AMO more than twice daily for 14 days, has been
reported to have greater efficacy( over 90%) in adult .However, similar studies in the pediatric
population remain limited. Therefore, we aimed to re- evaluate the efficacy and safety of high and
frequent doses of PPI-AMO dual therapy for H. pylori eradication as a first- line therapy in children in
Egypt where resistance rates for clarithromycin and metronidazole are relatively high.
Methods: One hundred and fifty six children with H pylori infection ,2-14 years ,( 80 boys ) were
randomly assigned to one of two regimens: 1-dual therapy with amoxicillin (50mg/kg/day) and
omeprazole (3mg/kg/day) three time daily for 2 weeks. 2- triple therapy with with
amoxicillin(50mg/kg/day), metronidazole (20 mg/kg/day) and omeprazole (1mg/kg/day) twice daily for
2 weeks. Both groups are comparable as regard demographic , clinical and endoscopic data. H. pylori
status was determined by rapid urease test and histopathology before treatment and by stool Ag 4
weeks after cessation of any medication.
Results: One hundred and forty three children completed the study. The eradication rate was 80.5%
58/72 in dual therapy group (intention-to-treat {ITT} analysis: 74.3%) vs. 84.7% 61/72 in triple therapy
group ( ITT analysis 78.2%) these differences were not significant .Side effects ( diarrhea, nausea,
abdominal discomfort and headache) , were more frequently recorded in triple therapy group 27/71(
38%) than dual therapy group 16/62 ( 25.8% )dual therapy group ( p< 0.05).None of the patients
stopped taking medication because of the side effects.
Conclusions: High-dose PPI-amoxicillin dual therapy is comparable to the stander triple therapy for
H. pylori eradication in children, however , it had fewer side effects . Dual therapy my provide an
acceptable alternative first line therapy for H.pylori eradication in children in Egypt where high
resistance rates to clarithromycin and metronidazole had been reported.
This study has been registered at Pan African Clinical Trials Registry ,Cochrane South Africa, under
identifier PACTR201807134057681.
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Can the diagnosis of Helicobacter pylori infection be improved by taking samples from
stomach corpus in addition to those from the antrum?
Josefa Barrio1, Rut Garcia1, Beatriz Fernandez1, Beatriz Martinez1, Teresa Alarcon2, Cristina
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Objectives and Study: To evaluate whether taking an additional sample from stomach corpus for
microbiological and histologic studies improves the diagnosis of Helicobacter Pylori infection. And to
compare the findings obtained in corpus and antrum.
Methods: This is a prospective study performed in the Hospital Universitario de Fuenlabrada (Madrid).
All the children invited to participate were outpatients under sixteen years old with diagnosis of
Helicobacter Pylori (Espghan 2016 guidelines) who attended the Gastroenterology Paediatric Unit in
the period between November 2016 and November 2017. In all the patients an endoscopic procedure
was performed. There were obtained three samples from corpus and three from antrum (two ot them
for histologic study and one for culture).
A comparison between the samples obtained in corpus and antrum was performed to assess the
isolation of Helicobacter pylori strains from antrum and corpus samples, the sensitivity to
clarithromycin according to E-test, and the histologic study. Each sample was cultured in selective and
non-selective medium and incubated in microaerofilic atmosphere following standard
recommendations. Abundance of H.pylori was recorded semi-quantitatively (1 to 3).The isolates were
confirmed as H. pylori by Gram stain, colony morphology, urease test and MALDI-TOF. Clarithromycin
susceptibility testing was performed by E-test from a 3-5 day subcultures of H.pylori following
EUCAST guidelines .
For the statistical analysis of the data, the SPSS 22.0 program for Windows was used.
Results: In 88 out of 108 patients there were obtained samples valid for culture in corpus and antrum
(sensitivity of 96.4% and specificity of 95% and Kappa concordance index of 0.90. The culture was
positive in 34 patients (31.4%). However the antimicrobial susceptibility testing for Helicobacter Pylori
could not be obtained in three of them. The culture was obtained in corpus and antrum in 26 cases (
76.5%), only in corpus in four (12%) and only in antrum in three (9%).
Claritromicina susceptibility testing for Helicobacter was obtained in 25 patients, however only there
was a concordance of results between corpus and antrum in ten patients (40%). Of those eight were
sensitive to claritromicina and two resistant. Results were different in corpus and antrum in fifteen
patients.
Greater abundance of Helicobacter Pylori was obtained in antrum samples. In relation to histology, the
findings were similar in corpus and antrum in most patients. There were only differences in five of
them which had mild lesion in corpus and moderate in antrum.
Conclusions: The concordance of results between corpus and antrum is high, so it does not seem
that taking an additional sample from corpus can optimize the detection of Helicobacter pylori.
However, we found different antibiotic susceptibility between antrum and corpus of the stomach. It
could be a possible reason for treatment failure of Helicobacter pylori infection as other authors has
suggested (1). Further studies are neccesary to confirm these findings.
References: (1) Selgrad M, et al. Different antibiotic susceptibility between antrum and corpus of the
stomach, a posible reason for treatment failure of Helicobacter Pylori infection. World J Gastroenterol
2014, 20:16245-51.
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Helicobacter pylori infection in a group of Spanish children
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Objectives and Study: The objective of our study is to evaluate the epidemiologic and clinical
characteristics, the diagnostic and the response to the treatment in pediatric patients with Helicobacter
pylori infection diagnosed in our center in the period between 2010 and 2017.
Methods: This is a prospective observational study in a cohort of patients under 15 years old with
diagnosis of H. pylori infection according to ESPGHAN criteria. An endoscopy procedure was
performed by taking biopsies from the antrum of the stomach for histopathologic study, culture of H.
pylori in gastric mucosa and urease test.
In most patients, a previous breath test was performed and a second one post-treatment. A diagnosis
of H. pylori infection was considered if two of the diagnostic tests were positive. All the patients were
treated with sequential therapy as first line of treatment and according to antimicrobial susceptibility
testing for H. pylori as second line.The statistical analysis was performed using SPSS program for
Windows 22.0.
Results: A total of 365 patients were diagnosed (57% female). The main reason for consultation was
abdominal pain in 70%, that was associated to gastroesophageal reflux or vomiting in 9% . Around 8%
reported dysphagia, 7% heartburn and in 6% H. Pylori infection was a finding by chance. Regarding
the breath test pretreatment it was performed in 80% of cases and was positive in all cases.
Endoscopic findings: 94% had antral nodular gastritis, 40% esophagitis and 21% duodenal lesion
(bulbar nodularity, 19% and 2% ulcus). Histopathologic findings: the main finding was chronic active
gastritis in 80%, chronic inactive gastritis in 17% and in 2.5% there were not pathologic findings .
Duodenal ulcer was observed in 2% patients and only one of them presented a lymphoma MALT type,
this patient also presented eosinophilic esophagitis and he consulted because of dysphagia.
Rapid urease test was positive in 87.5%, H. pylori was observed in 95% of the histology samples and
a growth of H.Pylori was obtained in the culture of the antrum in 75%.
Regarding to antibiotic resistance, it should be highlighted than we reported 50% of resistance to
clarithromycin ,3.7% to metronidazole and 4.3% to amoxicillin.
As data to highlight, 1.5% of patients in our cohort had resistance to 3 antibiotics.
The eradication rate after first-line treatment with sequential therapy was 80.4%, increasing to 86%
when performing a second treatment acording to antimicrobial susceptibility testing for H. pylori .

Conclusions: Endocopy procedure taking biopsies allowed us to identify asocciated conditions and
serious diseases. Erradication rate obtained with sequential therapy is acceptable but lower than the
results observed in other studies. It is necessary to perform prospective multicenter studies to assess
whether the eradication rate is higher in patients treated according to antimicrobial susceptibility
testing for H. pylori than in those treated with other treatments.
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Efficacy and safety of breath ID® diagnostic for HP detection in children
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Objectives and Study: Helicobacter pylori (H. Pylori) infection in children differs from that in adults.
Today, the ELISA stool antigen test is considered convenient for use in children due to lack of a more
convenient method. In a study in Iran, conducted by Honar at al, the performance of the Urease breath
test (UBT) was reported to be with a sensitivity of only 76.2%, due to antibiotic and PPI consumption.
Therefore, our goal was to develop a technique for the diagnosis and confirmation of eradication
following treatment of H. pylori, based on the BreathID® (Exalenz Bioscience, Israel).
This study aimed to investigate the efficacy and safety of this technique (BreathID®, Exalenz
Bioscience, Israel).
Methods: Children ages 3-18, who presented with clinical indications compatible with H. pylori
infection based on the judgement of the treating physician, who were naïve to H. pylori treatment in
the 6 weeks preceding the study, were included in the multi-center, non-randomized, open-label study
and underwent the 13C-Urea Breath Test (13C-UBT) using both BreathID® HP nasal cannula and
BreathID® HP Lab Systems breath sample bags.
Children under the treatment of PPI and H2 blockers within two weeks of the 13C-UBT/ stool antigen
test, or children who received antibiotics four weeks prior to the breath test/stool antigen test, or those
with an allergy to test substrates, were excluded. Results were compared to the stool antigen test.
Results: Out of 53 children, 12 were unwilling to provide stool/breath samples and were excluded. 41
children completed the study, 61% female, 63.4% Caucasians and 73.2% under 12 years of age.
Median weight was 32.0 kg [range: 15.4; 102.1], median height was 137.2 cm [range: 96.5; 177.8] and
median BMI was 18.0 kg/m2 [range 12.2; 39.9]. In all cases the UBT (both methods) were feasible.
Table 1 represents the efficacy of the BreathID® HP nasal cannulaand BreathID® HP Lab Systems
breath sample bags, giving a PPV of 100% in both and NPV of 96.3% and 96.43%, respectively.
1 adverse event of vomiting was reported and judged to be unrelated.
Conclusions: This study confirmed that both breath sample collection methods - BreathID® Hp
System and BreathID® Hp Lab System are a safe and efficacious diagnostic test in children, without
serious AEs and that the substrate dose used is safe in children. It further supports that the efficacy
extrapolated from the adult data applies to pediatric patients as well.
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Objectives and Study: This study's goal was to characterize the weight (through BMI) in paediatric
patients with endoscopy indications due to both H.pylori infection and other causes distinct from
H.pylori in the outpatient Gastroenterology practice of a high complexity health centre in Cali,
Colombia.
Methods: We performed a descriptive observational prevalence study. 100 patients under the age of
18 with clinical indications of upper GI-tract endoscopy were included. 50 of the patients had
confirmed H.pylori infection and 50 belonged to the control group. BMI and other variables were
recorded using the WHO growth charts according to age, and gender.The patients were classified
under the categories of Obesity, Overweight, Normal Weight and Severe Thinness.
Results: Of all patients with confirmed H.pylori infection, 8.2% had low weight and 4.1% had severe
thinness. 73% of the patients were of normal weight. Of the control group, 26% had low weight and
60% had normal weight. No patients with H.pylori presented with severe thinness. The relationship
between variables was not found to be statistically relevant.
Conclusion: There was no statistically relevant relation found between paediatric low weight and
H.pylori infection. The majority of patient's uninfected with H.pylori belonged to the low weight group
according to WHO growth charts age and gender adjusted Z-score. This study suggests H.pylori
infection is not associated with the development of low weight in paediatric patients in its initial
diagnosis. In this study we weren't unable to demonstrate that H.pylori infection impacts negatively in
paediatric patients weight. Further studies are required in order to explore this notion further.

[Weight Index/Percentage of Helicobacter Infection]
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Correlation between bacterial culture and histological findings in children with Helicobacter
pylori gastritis
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Objectives and Study: The aim of our study was to assess the histological findings and to compare
them with the results of bacterial cultures, obtained through gastric biopsy, in children with
Helicobacter pylori gastritis. We also wanted to find out the possible factors that may influence
bacterial culture outcomes.
Methods: This was a prospective, single centre study (in Maria Sklodowska Curie Children's
Emergency Hospital Bucharest, Romania) that evaluated consecutive children referred by their
physicians for an upper endoscopy because of dyspepsia. They were all screened for Helicobacter
pylori and presented a positive stool antigen test. Excluding criteria were: use of proton pump
inhibitors or H2 receptors antagonists and antibiotics as well as non-steroidal anti-inflammatory drugs
or steroidal treatment two weeks before the beginning of the study, previous intestinal surgery (except
for polypectomy and appendectomy), concomitant severe disease (heart, lungs, kidney and endocrine
disease), and smoking or alcohol consumption among adolescents. All patients underwent endoscopy
with biopsy specimens for histology (one for the antrum, one for the corpus). One sample from the
antrum was used for rapid urease test. Two additional biopsies were taken from the antrum for
bacterial culture.
Results: Of 54 patients who underwent upper endoscopy with biopsies by protocol, ten were excluded
because of negative results in both culture and histology. The detection of Helicobacter pylori in at
least one of the two tests was accepted as Helicobacter pylori positivity.
44 cases (81.48%) were included in the final analysis, 32 females (69.57%) and the 14 males
(30.43%). The ages were between 2 years and 5 months and 17 years and 11 months (mean age
12.91 ±4.45 years).
The histological examination of samples was able to identify the presence of Helicobacter pylori in 41
patients (93.18%) while the culture resulted to be positive in only 11 cases (25%). In 3 patients the
culture was positive and the histology was negative. The histology also showed that 18/41 (43.90%)
patients had mild Helicobacter pylori density, 19 (46.34%) had moderate density, and 4 (9.75%) had
marked density. We did not find out a statistically significant positive correlation between Helicobacter
pylori density observed at the histological exam and positive bacterial culture (p=0.61).
The specificity of histology in identifying Helicobacter pylori infection was 90.90% and its sensitivity
was 93.18%. Bacterial culture specificity was 91.66%, while its sensitivity was 22.72%.
Conclusion: Histology is an excellent method for detecting Helicobacter pylori infection. It is difficult to
use culture method alone as routine diagnostic method. Our results are less significant if compared to
other published data in which higher percentages of positive cultures were obtained. We did not find
out a statistically significant positive correlation between Helicobacter pylori density observed at the
histological exam and positive bacterial culture.
Key words: Helicobacter pylori gastritis, children, histology, culture
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Objectives and Study: The current gold standard for the detection of Helicobacter pylori in children
remains upper endoscopy plus mucosal biopsies. The authors have proposed to investigate the
correlations between macroscopic aspects during endoscopy and histological findings, in order to
identify those endoscopic and histopathological features that can help the clinician in clinical practice.
Methods: This was a prospective, single centre study (in Maria Sklodowska Curie Children's
Emergency Hospital Bucharest, Romania) that evaluated consecutive children referred by their
physicians for upper endoscopy because of dyspepsia. They were all screened for Helicobacter pylori
and had a positive stool antigen test.
Demographic characteristics and family history of each patient were collected through a questionnaire,
which was completed by parents or by patients depending on the age of the child. Demographic data
included patient's age, gender, and residency (urban or country area). Information on patient's history
of Helicobacter pylori infection as well as on previous therapies was obtained. History of siblings or
parents infection was also assessed. Patients were asked about the time of onset and duration of
gastrointestinal symptoms, use of proton pump inhibitors, H2 receptors antagonists, non-steroidal antiinflammatory drugs or steroidal drugs. Smoking status and alcohol consumption was determined as
well.
Results: Of 54 patients who underwent upper endoscopy with biopsies by protocol, ten were excluded
because of negative results in both culture and histology. The detection of Helicobacter pylori in at
least one of the two tests was accepted as Helicobacter pylori positivity.
44 cases (81.48%) were included in the final analysis, 32 females (69.57%) and the 14 males
(30.43%). The ages were between 2 years and 5 months and 17 years and 11 months (mean age
12.91 ±4.45 years).
Ten patients had a family history of peptic ulcer disease.
The mean duration of the period between the onset of symptoms and the effective diagnosis in
patients with a family history of upper gastrointestinal diseases was 4,5 ± 3,69 months and 6 ± 5,42
months in those with negative family history (p=0.29). 16 patients had previous therapies. The median
age of patients who were previously treated was 14.5 ± 3,95 years old and 12.7 ± 4,87 years old of
those without any anterior therapy (p=0.4).
The most common finding identified at endoscopy was macroscopic nodular antral gastritis, which was
present in 34 patients (77.27%). Among these, 20 had additional associated macroscopic lesions: 13
presented with nodular gastritis of gastric body, 4 with bulbitis, and 3 with esophagitis. Endoscopy
showed antral hyperemia in 5 cases and a normal mucosal aspect in other 4 cases.
Conclusion: The main endoscopic feature found in our study was macroscopic nodular antral
gastritis, in 81.48%. In 9.09 % of cases the endoscopic aspect of mucosa was normal.
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Objectives and Study: Helicobacter pylori (HP) is a gram-negative, spiral- shaped microorganism
which invades gastric mucosa, causing gastritis, peptic ulcer disease and rarely gastric cancer. HP
affects almost half of the world population, with an adult prevalence of 60 to 95 % in the Central and
Eastern Europe and 70-80% in our country. In developing world, HP is acquired during early
childhood. After invasion of the gastric mucosa, a series of inflammatory events occur, including
recruitment and proliferation of polymorphonuclear cells and eventually mononuclear cells and
production of antibodies and cytokines. Antibodies produced in reaction to HP antigens can also
cross-react with normal tissue antigens of the human body. These antibodies can mimic the antigenic
profile of the thyroid cell membrane and cause Hashimoto thyroiditis (HT).
Aim: In adult population, HP has been shown to initiate HT, but in children there are limited data. The
aim of this study was to determine whether an association existed between biopsy-confirmed HP
infections and HT.
Methods: The study included 89 patients (70 girls; mean age 14.9 ± 1.9 years), 10 to 18 years of age,
with severe dyspeptic symptoms. Upper gastrointestinal endoscopy was performed and gastric
biopsies were obtained to confirm the presence of HP, lymphocytic infiltration and lymphocytic follicles.
Serum levels of anti-TPO (anti- thyroid peroxidase) anti-TG (anti-thyroglobulin), free T4, TSH were
studied. The ELISA method was used to detect anti-TPO and anti-TG autoantibodies. The diagnosis of
HT was made on the basis of thyroid autoantibodies higher than 10 times of the normal upper limits.
All HT patients also underwent thyroid ultrasonography. Those who had chronic disease were
excluded. Patients with and without HP infection were compared in terms of the development of HT.
Results: Endoscopy showed pangastritis in 62 patients and peptic ulcer in three patients. Gastric
biopsies of 36 patients were positive for HP, of which only four patients (11%) were found to have HT.
No HT was observed in patients without HP (Table-1).
Conclusion: Our findings suggest that HT should be considered in patients with HP gastritis.

Patients with positive HP biopsies Patients with negative HP biopsies
Age of the patients (mean)

14.9±9(± 1.7)

14.8(± 2.2)

Number and sex of the patients

36; 30 females:6males

53; 42 females:11males

Anti-Tg levels (mean)

13.215(± 56.84)

6.96(± 6.67)

Anti- TPO levels (mean)

141.443(± 185.67) 0.56-680(minmax)

8.4(±6.1) 0.56-19.3 (min-max)

TSH levels (mean)
2.88(± 3.67)
2.08(± 2.17)
[table1:Demographic findings and TSH, freeT4, Anti-Tg, Anti-TPO levels]
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Objectives and Study: Helicobacter pylori (H.pylori) antimicrobial resistance is gradually increasing
around the world. However, there are limited number of studies reporting on this issue in the pediatric
population. In this study, we aimed to determine H.pylori resistance to clarithromycin and
fluoroquinolone in the pediatric patients living in Kırıkkale province that were detected with H.pylori in
gastric biopsy samples. Moreover, we also aimed to investigate the concordance between the
histopathological and molecular methods used in the diagnosis of H.pylori infection.
Methods: Patients aged 2-18 years who had a history of epigastric pain and/or nausea persisting for
longer than one month underwent upper gastrointestinal endoscopy. Biopsies were taken from the
gastric antral mucosa. In the samples detected H.pylori with the histopathological examination, the
presence of H.pylori and H.pylori sensitivity to clarithromycin and fluoroquinolone were investigated by
Geno Type® HelicoDR kit (Hain Lifescience; Nehren, Germany) using polymerase chain reaction
(PCR).
Results: 93 patients those underwent DNA extraction and amplification included 68 (73.1%) girls and
25 (26.1%) boys with a mean age of 14.31± 2.62 (median, 15; range, 6-17) years. The overall
concordance for the diagnosis of H. pylori infection between histopathology and PCR was 94% and
the resistance rates for clarithromycin and fluoroquinolone were 27% and 15%, respectively.
Conclusions: The high resistance rates of H.pylori for clarithromycin and fluoroquinolone among the
pediatric patients in our region implicates that the antibiotic sensitivity of strains should be studied prior
to administration in accordance with the recommendations provided in guidelines. Moreover, the
presence of heterogeneous strains in our patients may be a reason for treatment failure.
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Objectives and Study: Helicobacter pylori (Hp) related chronic gastritis may result in alteration of
nutritional status besides gastric symptoms. The improvement of appetite and body mass index (BMI)
following Hp eradication supports the effect of Hp on the serum and mucosal levels of appetite
hormones, the ghrelin (appetite inducer hormone) and leptin (anorexigenic hormone). Adult studies
about the relationship between Hp and appetite hormones have reported conflicting results and
paediatric studies are very limited. This study aims to compare Hp positive and Hp negative chronic
gastritis groups in terms of anthropometric parameters, as well as serum and gastric levels of appetite
hormones.
Methods: Patients with a probable diagnosis of gastritis aged 10-18 years old were invited for the
study. Demographic information and anthropometric parameters (weight, height, weight for age ratio, Z
score for BMI) were noted. Serum and corpus biopsy samples were stored. After proven of chronic
gastritis by histopathological evaluation, 56 Hp positive and 30 Hp negative patients were stated as
the study population. Anthropometric measurements as well as serum and mucosal ghrelin and leptin
levels of 86 patients were analyzed.
Results: Of 86 patients, 70.9% (n=61) were female. The median age was 16.5 (10-18) years old.
Weight loss was determined in 37% (n=32) of the patients and the median percentage of weight loss
was 9.5% (2%- 33%). Median serum leptin levels were higher in females (p< 0.001). Age and duration
of dyspeptic symptoms did not effect serum and gastric levels of hormones. No correlation was shown
between serum and tissue ghrelin, leptin levels.
The duration of dyspeptic symptoms was longer in HP negative group (p:0.035). There were no
difference between two groups in terms of age, gender, anthropometric parameters, and percentage of
weight loss.
In Hp positive group, the ratio of moderate and severe gastritis was high (p< 0.001). The median
gastric ghrelin levels were lower with a slightly insignificant p value (p:0.059). Serum ghrelin levels
were positively correlated with weight for age ratio and Z score for BMI (r:0.309, p:0.021 and r:0.297,
p:0.026; respectively). Antral inflammation was negatively correlated with serum leptin levels (r:-0.265,
p:0.048).
In Hp negative group, serum and mucosal leptin-ghrelin levels were not correlated with anthropometric
measurements as well as severity of inflammation.
Twenty-two of 32 (68.8%) patients with weight loss had Hp gastritis. Inflammation severity, and
median serum and tissue leptin, ghrelin levels were similar in weight loss positive (n=32) and negative
group (n=54) regardless of Hp.
Conclusions: Our study shows that anthropometric values are similar in Hp positive and negative
group. Low gastric ghrelin levels shown in Hp positive group may be the result of hypergastrinemia,
dysbiosis or decrease in ghrelin producing cells due to inflammation. Significant gastric inflammation
with lower serum leptin levels in Hp positive group may support decrease in leptin producing cells and
alteration of cytokines/chemokines. Lower serum ghrelin levels with lower Z score for BMI in Hp
positive group may represent the reciprocal effect of ghrelin on BMI subsequent to hormone secreting
cell damage.
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Objectives and Study: Helicobacter pylori (H. pylori) infection is the main cause of chronic gastritis in
children. A key question as to whether H. pylori influences gastrointestinal microbiota in children
remains to be elucidated. This study was aimed at characterizing stomach and duodenal microbiotas
of children with and without H. pylori colonization.
Methods: We studied 122 children who had undergone gastric endoscopy due to gastrointestinal
symptoms. Endoscopic mucosal biopsy samples were obtained for DNA extraction and microbiomes
were analyzed by 16S rRNA profiling.
Results: Presence of H. pylori affected microbial alpha and beta diversities in stomach, but had no
effect on community diversity in duodenum. No change in community diversity of both stomach and
duodenum in H. pylori-negative group was discerned. H. pylori-positive group significantly reduced
proportions of six phyla, five classes, nine orders, ten families and eight genera; only Helicobacter taxa
were more abundant in H. pylori-negative group. Nonetheless, the two groups had similar proportions
of multiple taxonomic levels in the duodenal microbiota.
Conclusions: Presence of H. pylori significantly influences gastric microbiota and results in lower
abundance of multiple taxonomic levels in children. Compared with H. pylori-negative group, the
presence of H. pylori has a greater influence in the gastric microbiota.
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Objectives and Study: The primary objective of this systematic review and meta-analysis is to
describe the histological findings in gastric biopsy specimens obtained in children referred for upper
gastrointestinal endoscopy. These findings are described according to the updated Sydney
classification, i.e. Chronic Inflammation, Active Inflammation, follicular gastritis, intestinal metaplasia,
gastric atrophy and H. pylori. A comparison was made between Helicobacter pylori (H. pylori) positive
vs H. pylori negative children.
Methods: We performed a systematic search by using the following key words: Gastritis or Gastric
Atrophy or Intestinal metaplasia or Sydney classification and Helicobacter pylori and Children or
Adolescent or pediatrics and Endoscopy or biopsy (all text), but not the word case in the title. This
search was done according to the good clinical practice of Cochrane basis, Medline (PubMed),
CENTRAL and SCOPUS were searched. The bibliography of the selected studies were screened and
data extraction were treated according to the PRISMA method.
Calculation of median and range was done using R Pooled risk ratio (RR) and their 95% confidence
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intervals (95% CI) were computed for inflammation, activity, gastric atrophy, intestinal metaplasia and
follicular gastritis. Publication bias was assessed according to the Newcastle-Ottawa Scale for
nonrandomized studies and were examined using funnel plot. A Meta-regression analysis was done to
assess the impact of year of publication, area location of the study (H. pylori low prevalence area
including Western Europe, USA, Canada and Australia vs H. pylori high prevalence area including
Eastern Europe, Asia, Africa, South and Central America) and patient mean age. Pooled estimated
were presented along with their 95%CI and a value for heterogeneity. Level of significance if p < 0.05.
Results: Between 1994 and 2017, 1238 references corresponding to 812 different studies were
found, first selected and analyzed. Of the, 274 studies were assessed for eligibility and 97 studies
were retained for final analysis with a total number of 25867 children (8085 H. pylori positive and
17782 H. pylori negative). Among the 97 studies, 75 studies were selected for the meta-analysis
including 5990, median age=10.6 (range: 2-18) years H. pylori positive and 17782, median age=10
(range: 2-18) years H. pylori negative children.
H. pylori positive vs H. pylori negative children according to the Updated Sydney Classification showed
significantly higher RR for gastric antral and corpus chronic inflammation, active inflammation,
follicular gastritis, gastric atrophy, whereas, intestinal metaplasia showed significantly higher RR in
only antral but not corpus biopsies,Table.
The Meta-regression analysis showed that H. pylori positive vs H. pylori negative children had
significantly higher RR for only corpus active inflammation according to the age and the area location
of H. pylori low prevalence, RR 1, p 0.02 and 0.04 respectively.
Conclusions: This study confirms that H. pylori infection in children is responsible of higher RR of
gastric antral and corpus chronic inflammation, active inflammation, follicular gastritis, gastric atrophy,
whereas, intestinal metaplasia was only significantly higher in antral but not corpus area.
Selected
Low biased
studies only

Global
effect
Studies

RR (95%
IC)

p

Heterogeneity
Studies
%, p

RR (95%
IC)

p

Antrum
chronic
59
Inflammation

2.33 (2.03<0.0001
2.66)

96%, <0.0001 25

2.52 (2.04<0.0001
3.12)

Antrum
active
45
Inflammation

6.59 (4.95<0.0001
8.77)

85%, <0.0001 20

6.63 (4.23<0.0001
10.39)

Corpus
chronic
36
Inflammation

2.28 (1.86<0.0001
2.79)

95%, <0.0001 16

2.76 (1.85<0.0001
4.12)

Corpus
active
30
Inflammation

7.38 (5.47<0.0001
9.97)

68%, <0.0001 20

7.81 (5.38<0.0001
11.33)

Antrum
gastric
atrophy

44

5.03 (3.66<0.0001
6.92)

31%, 0.08

17

4.19 (1.950.0003
9.05)

Corpus
gastric
atrophy

35

4.31 (2.64<0.0001
7.03)

52%, <0.004

15

4.39 (1.890.0006
10.18)

Antrum
intestinal
metaplasia

40

3.32 (1.660.0007
6.67)

17%, 0.25

17

3.78 (1.070.04
13.33)

Corpus
intestinal
metaplasia

33

1.35 (0.350.67
5.19)

64%, 0.003

15

3.43 (0.380.27
30.76)

[Table: Gastric histologic meta-analysis results according to the Updated Sydney Classification , 75
studies, n=23 772 children]
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Objectives and Study: Few data address the question of the efficacy of rescue treatments for
Helicobacter pylori (H. pylori) infection in children. The aim of this study is to evaluate the efficacy of
second line eradication treatments for H. pylori infection in a paediatric tertiary hospital.
Methods: Open, single - center, retrospective study. We included all children aged 2-17 years who
had previously received one treatment scheme for eradication that failed. Persistence of infection after
first treatment was confirmed either by 13C-urea breath test (UBT) either by histology and/or H. pylori
culture of gastric biopsies. A second line eradication scheme, either a sequential treatment either a
triple therapy (tailored when secondary antimicrobial susceptibility was available) with duration and
dosage in accordance with local treatment protocols (which were changing over time), was proposed.
Treatment outcome was evaluated by 13C-UBT.
Results: Between Nov 2011 and Nov 2018, 477 children received a first line treatment and 88 met the
inclusion criteria (46 identified by UBT with eradication failure after a first line treatment and 42 by perendoscopic gastric biopsies). A second line treatment was prescribed in 59/88 (median age 10.8 y).
Eradication was achieved in only 35/59 children (59% - 95%CI 47%-72%) in intention-to-treat analysis
and in 35/52 of those who performed the post-treatment evaluation (67% (95% CI 55%-80%).
However, eradication rate was excellent (33/35 - 94% (95%CI 87%-100%) when compliance to the
rescue treatment was > 90%. In monovariate analysis, neither the type of treatment, nor drugs dosage
nor duration of treatment nor time period significantly affect the outcome. No difference in eradication
rates was observed also between the tailored and the empiric treatments (16/21 vs 19/31, OR 2.02
95%CI 0.59-6.96 p = 0.27). The only factors that were significantly associated to a successful
eradication were compliance >90% to treatment (OR 123.75, 95%CI 15.88 to 964, p< 0,0001) and the
absence of adverse events during treatment (OR 5.24 95%1.48 to 18.53, p=0.01).
Conclusions: The efficacy of second line treatment for H. pylori eradication is low in children unless
an excellent compliance can be achieved. No eradication attempt should be initiated when there is a
doubt about strict adherence to treatment or tolerance. Low compliance is the factor that influences
the most treatment outcome whereas drugs dosage, duration of treatment or a tailored scheme to
susceptibility profile have less influence.
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Objectives and Study: The reduction in Helicobacter pylori (H. Pylori) prevalence in developed
countries coincides with the increased incidence of obesity and might be a contributing factor to the
obesity epidemic. The relationship between H. pylori infection and body weight has been studied with
inconsistent findings. We aimed to evaluate the association between H. pylori infection and childhood
overweight and obesity in Israeli children.
Methods: Patients diagnosed during upper endoscopy with H. pylori infection by positive culture and
histology were identified between 1/2013 and 8/2018. For each H. pylori positive patient we identified
a H. pylori negative patient of the same age and gender, who had the same indication for endoscopy.
Data collected included; age, gender, height, weight, BMI, BMI percentile and the indication for
endoscopy. Children diagnosed with any disease that might affect growth (Coeliac Disease,
Inflammatory Bowel Disease, etc.), were excluded as well as children with missing anthropometric
data.
Results: During the study period we identified 145 H. pylori positive children and 145 age and gender
matched negative controls. 64.1% (186/290) were female, mean age 13.2±3.61. Overweight (BMI
between the 85th -95th percentile) and obesity (BMI>95th percentile) were present in 51/290 (17.6%) of
children. Among the H. Pylori positive children 9.7% were overweight and 7.6% were obese. Among
the H. Pylori negative children 9.0% were overweight and 9.0% obese, demonstrating no differences
between the two groups. In more than 80% of the children (223/290) the main indication for
endoscopy was abdominal / epigastric pain. Other indications included; vomiting, anemia, dysphagia,
abnormal growth and diarrhea. There was no difference in the BMI percentile relating to any of the
indications for endoscopy. The percent of overweight and obese children with a BMI≥85%, did not
differ by gender and was similar in the different age groups.
Conclusions: No association between H. pylori infection and childhood overweight or obesity was
demonstrated in our study. This is in contrast to previous pediatric studies demonstrating an inverse
correlation.
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Objectives and Study: Helicobacter pylori (H. pylori) infection causes chronic gastritis, peptic ulcer
disease and is involved in the development of gastric cancer. Indications for treatment in children have
been recently reviewed and published. Due to the growing resistance of H. Pylori strains to antibiotics
and the decreasing efficacy of classical triple therapy, bismuth-based quadruple therapies are
proposed as first-line in adults while recent data on their efficacy and tolerability are lacking in children.
The aim of this study is to evaluate the efficacy and safety of colloidal bismuth sub-citrate (CBS) as
adjunctive therapy to a combination of esomeprazole (ESO), amoxicillin (AMO) and metronidazole
(MET) for 10 days for Helicobacter pylori (H. pylori) eradication in children.
Methods: Monocentric, open-label, prospective, interventional single arm clinical trial to assess the
safety and efficacy of a 10 days CBS as an adjunctive therapy in combination with ESO, AMO and
MET in children aged 6 to 17 years with H. pylori infection. The study is registered in ClinicalTrials.gov
with identifier: NCT03299725. The study is carried out on consecutive patients with upper
gastrointestinal symptoms and H. pylori infection confirmed by histology and culture of gastric
biopsies. The outcome of the treatment was evaluated using a 13C-urea breath test performed 8-10
weeks post therapy. Compliance for CBS was evaluated by counting the remaining pills while
compliance for ESO, AMO and MET as well as adverse events were evaluated by a paper journal
filled by the parents and patient ).
Results: After one year, we run an interim analysis. A total of 22 consecutive patients fulfilling the
inclusion criteria were enrolled into this study. Out of them, 19 have already completed the follow-up.
In this cohort, 4 patients (21%) had a prior history of medication to treat H. pylori. Antimicrobial
susceptibility testing showed that 5 of them were infected by a strain resistant to MET and 3 of them
by a strain resistant to both MET and Clarithromycin (CLA). In the intention - to- treat population,
eradication was achieved in all 19/19 patients (95%CI: 83,2% -100%). At least one adverse event
possibly related to the treatment was reported by 11 children (57,9%), mostly mild (metallic taste, dark
stool, nausea, vomiting, abdominal pain, headache). Only one patient had to stop at day 8 due to an
urticaria rash and was treated for the two remaining treatment days by an ESO-MET-CLA scheme.
Skin prick tests were performed in this child and did not prove hypersensitivity for AMO MET or CBS
(oral challenges pending). Compliance was very satisfactory with 13 patients taking >90% of the
treatment (68,4 %), 5 patients taking 80-90% of the treatment (26,3%) and only one patient < 80%
(5,2%). This last patient did not fulfill compliance for CBS (half the dose received) but was fully
adherent to the rest of the treatment.
Conclusions: CBS as adjunctive therapy to a combination of ESO, AMO and MET given for 10 days
for H. pylori eradication in children seems to be a safe and very effective solution, especially for
resistant strains and previously treated patients. Larger number of subjects and a multicentric design
is necessary to validate this hypothesis.
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Objectives and Study: Eradication of H. pylori infection in children in developing countries needs
further investigations upon which to base treatment recommendations. The aim of the study was to
evaluate the treatment outcome and factors affecting efficacy of two different regimens for eradication
of H. pylori infection Vietnamese children.
Material and methods: In a prospective randomized treatment trial, 160 consecutive Helicobacter
pylori-positive, gastritis children, aged from 8 to 15 received a sequential regimen consisted of
esomeprazole for 14 days, amoxicillin for the first 7 days, followed by clarithromycin, metronidazole for
the remaining 7 days or a combination of metronidazole, tetracycline and esomeprazole for 14 days,
all administered twice daily. H. pylori eradication was evaluated by C 13ure breath test and side-effects
by structured questionnaires.
Results: Efficacy of the tetracyclin-containing therapy was significantly higher than the sequential
regimen in both an intention-to-treat (80% vs. 33%; p< 0.001), and in a per-protocol analysis (85% vs.
35%; p< 0.001). The rate of clinical improvement for the triple regimen was significantly higher than
the sequential therapy (88% vs. 64.9%; p = 0.001). Eradication rate was significantly lower in patients
previously receiving antibiotics (p< 0.05). In a sequential therapy, eradication rate was higher in girls
than boys (OR 5.5, 95%CI 1.9-16.4). It also was higher in children from rural than urban areas (OR
3.75, 95%CI 1.4-10.4). No significant differences for side effects were found in two regimens (25.3%
vs. 31.1%; p>0.05).
Conclusions: A tetracyclin-containing therapy is a good choice for H. pylori eradication. Previously
using antibiotics was a factor affecting efficacy. In a sequential therapy, the eradication rate was
associated with sex and location of residence.
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Objectives and Study: The coexistence of susceptible and resistant Helicobacter pylori (H. pylori)
strains in the same patient, called heteroresistance, contributes to decrease the efficacy of tailored
treatments if the phenotype isolated from a gastric biopsy is only the susceptible one. This
phenomenon has been observed with a frequency ranging from 2% in our center 20 years ago to 47%
recently in Poland. The aim of the study is to determine the current frequency of the heteroresistance
of H. pylori strains infecting children in our center and to compare it to previous data.
Methods: Children aged from 3 to 17 years with H. pylori positive culture in two different gastric sites
in 2017 were included. As a routine clinical practice, biopsies from the antrum and the corpus are
obtained from patients undergoing endoscopy to detect infection and heteroresistance. Susceptibility
of H. pylori to Amoxicillin, Clarithromycin, Metronidazole, Levofloxacin and Tetracycline was measured
by agar dilution method. Data on demographic characteristics, history of H. pylori infection, endoscopic
findings and antimicrobial susceptibility in the antrum and corpus biopsies have been collected.
Results: Forty-seven children (20 girls/27 boys, median age 11 years) fulfilled the inclusion criteria.
Nodular gastritis was the most common endoscopic findings (80.9%, 38/47) and significantly more
frequent in antrum (72.3%, 34/47) than in corpus (48.9%, 23/47, p< 0.01). Duodenal ulcers were found
in 12.8% (6/47) of cases. Antimicrobial heteroresistance was present in 6.4% (3/47), higher than the
2.1% (5/238, NS, PIDJ 2001, 20:1033-8) reported in the end of the nineties. In these three children,
isolates from antrum biopsies were resistant to Metronidazole in two patients and to Tetracycline in
one patient while isolates from corpus were susceptible to all five antimicrobials. Overall, there were
the same resistance rate to Clarithromycin (17%, 8/47) and to Levofloxacin (8.5%, 4/47) between
antrum and corpus biopsies. No Amoxicillin resistance was observed in both gastric sites. Surprisingly,
the heteroresistance were found in naïve patients, without history of H. pylori eradication regimen, and
without gastro-duodenal ulcerations.
Conclusion: An increasing heteroresistance rate, although still limited, was observed in our center.
Routine biopsies from the antrum and corpus should be considered in order to access the culturebased targeted treatment strategies. Further studies, in a multicentric design, are needed to
understand and interpret this phenomenon.
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Evaluation of the relationship between the severity of Helicobacter pylori infection and
neutrophil and lymphocyte ratio and mean platelet volume
Yasin Sahin1
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Objectives and Study: Helicobacter pylori (HP) is the most common infectious disease in the world.
More than half of the world´s population has HP colonization. It is a common microorganism
encountered in 80% frequency in developing countries. HP causes local inflammation in the stomach
and a systemic humoral immune response. The majority of cases have asymptomatic chronic
inflammation. It is the most common cause of chronic gastritis and has a high morbidity. HP is
particularly associated with severe gastric diseases such as gastric cancer, gastric infection, peptic
ulcer, and chronic gastritis. To our knowledge, there is no any study investigating the association
between HP infection and neutrophil / lymphocyte ratio (NLR) and mean platelet volume (MPV) in
children. In this study, we aimed to investigate the relationship between HP infection and neutrophil /
lymphocyte ratio (NLR) and mean platelet volume (MPV).
Methods: This study was conducted between March 2017 and October 2018. Patients with any
organic disease, those with systemic disease and those previously diagnosed with celiac disease were
excluded from the study. 153 patients with HP positivity were included in the study. All endoscopic
biopsies were evaluated histopathologically according to Sydney classification. Patients with intestinal
metaplasia or atrophy were excluded from the study.
Patients with HP positivity were divided into three groups as mild, moderate and severe according to
Sydney classification. Age and sex matched 211 patients with HP negativity were included as a control
group. Hemogram test was performed from peripheral blood before endoscopy. White blood cell
count, neutrophil, lymphocyte and platelet counts were obtained from hemogram. Neutrophil /
lymphocyte ratio was calculated by dividing absolute neutrophil count to absolute lymphocyte count.
The Ethics Committee of Mersin University approved the current study.
Results: The mean age of the 153 patients (103 girls) in the patient group was 13.3 ± 3.4 years and
the mean age of the 211 patients in the control group (157 girls) was 13.1 ± 3.5 years. There was no
significant difference in terms of age and gender between the two groups (p> 0.05). No statistically
significant difference was found between patients with HP positive and negative patients in terms of
NLR and MPV (p> 0.05). There was no statistically significant difference between subgroups of HP
positive patients (mild, moderate and severe) in terms of MPV and NLR rates (p> 0.05). When pre and
post treatment values of NLR ratio and MPV of 88 patients treated were compared, we did not find any
significant difference between them (p>0.05).
Conclusions: As a result, we did not find any significant difference between patients with HP positivity
and negativity in terms of NLR and MPV. In addition, there was no statistically significant difference
between pre and post treatment values of NLR and MPV. We found that NLR and MPV values did not
correlate with the severity of HP infection in children.
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Paediatric H.pylori infection and contributing socioeconomic factors
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Objectives and Study: To determine the relationship between paediatric H.Pylori Infection and
socioeconomic status (classified using Colombian Strati, a scale similar to purchasing power) as
reported by the patients parents or guardians.
Methods: A descriptive observational prevalence studied was performed which included 100 patients
under the age of 18 with clear indications upper GI-tract endoscopy. 50% were included as control, the
remaining percentage were confirmed H.Pylori cases. Along with individual patient variables such as
weight and BMI, socioeconomic status were recorded, taking into account the directives set forth by
the Colombian National Planning department from lowest to highest purchasing power (1-6) known in
Colombia as “strati” “estrato”.
Results: According to purchasing power distribution, 31% of patients with positive H.pylori infection
belonged to strati 3 followed by strati 2 with 29%. All together, the majority of positive paediatric
H.pylori infections belonged to the lower and intermediate income strati. These results were
statistically relevant.
Conclusion: Based upon these findings its feasible to suggest that, regarding paediatric H.pylori
infection, there was an apparent inverse relationship between H.pylori infection rates and lower
purchasing power. Middle-income strati were the ones most burdened by this pathogen suggesting
that improper hygiene practices and inadequate food preservation methods are present even in middle
range income families. These findings can serve as a means to direct prevention strategies at these
socioeconomic groups in order to diminish H.pylori infection rates. However, more studies and a larger
sample size are required in order to further explore this notion.

[Positive helicobacter patients and socioeconomic distribution]
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Effectiveness of Helicobacter pylori eradication standard triple therapy in Armenian children
with gastroduodenal disease and functional dyspepsia
Tatevik Shahinyan1,2, Gayane Amaryan1,2, Christian Braegger3
1Arabkir
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Objectives and Study: Armenia is a country with high prevalence of peptic ulcer disease and gastric
cancer. Taking into consideration our preliminary data on Hp resistance to claritromycin (33.3%) and
metronidazole (73.3%) in Armenian children, we aimed to evaluate the efficacy of Hp eradication
standard triple therapy in Armenian children with gastroduodenal disease (GDD) and functional
dyspepsia (FD).
Methods: 150 patients aged 2-18 years (70 males and 80 females, mean age 9.2±3.9y) with GDD (70
patients) -1st group (erosions or ulcer in the stomach and/or duodenum) and FD (80 patients) -2nd
group (no lesions in the stomach and duodenum). All patients underwent EGDS with biopsies: 2 from
antrum, 1 from duodenal bulb and distal esophagus. Tissues were assessed according to updated
Sydney system. One antral biopsy was cultured in Hp selective media. 106 (43 FD and 58 with GDD)
Hp positive patients (70.6%) out of 150 received standard Hp eradication therapy: amoxicillin and
clarithromycin (CLA) or amoxicillin and metronidazole (METRO) combined with rabeprazole for 10
days. Elimination rate was checked by Hp stool antigen test at least 8 weeks after treatment.
Results: 42 (39.6 %) out of 106 patients returned for evaluation by Hp stool antigen test (28 with GDD
and 14 with FD). 38 received CLA and 4 METRO based treatment. Compliance to the treatment was
high in all of them. Symptoms disappeared in 25 (59.6%) out of 42 patients, condition improved in 13
(30.9%) and remained the same in 4 (9.5%). Clinical data improvement was almost equal in FD and
GDD groups. Hp eradication was achieved in 32 (73.8%) out of 42 patients. Eradication rate was 13
(92.8%) in the FD and 19 (67.8%) in GDD group. Endoscopic data analysis of 32 patients with
successful Hp eradication showed presence of erosive lesions-in 17 (53.1%) and superficial changesin 13 (40.6%) in the stomach and/or duodenum, 1 had nodular gastritis (3.1%) and 1 stomach ulcer
(3.1%). In patients with unsuccessful eradication erosive lesions were observed in 7 (70%), ulcers in 2
(20%), superficial changes in 1 (10%) patient. Comparison analysis of histological pattern of the
gastric mucosa of patients from both groups (FD and GDD) with successful and unsuccessful
eradication showed: normal stomach mucosa in 2 (6.25%) and 0 (0%), chronic active gastritis in 1
(3.1%) and 1 (10%), chronic non-active gastritis in 23 (71.9%) and 9 (90%), gastric atrophy in 3 (9.3%)
and 0 (0%), intestinal metaplasia in 1(3.1%) and 0 (0%), glandular dysplasia in 2 (6.2%) and 0 (0%).
Spectrum of histological changes in duodenum were: normal mucosa in 9 (28.1%) and 3 (30%), acute
duodenitis in 1 (3.1%) and 0 (0%), chronic active duodenitis in 0 (0%) and 1 (10%), chronic non-active
duodenitis in 22 (68.75%) and 6 (60%). In 4 out of 14 patients (28.6%) with FD and in 3 out of 28
patients (10.7%) with GDD gastric atrophy, intestinal metaplasia and glandular dysplasia of the
stomach were seen.
Conclusions: The efficacy of Hp eradication triple therapy with rabeprazole, amoxicillin, and CLA or
METRO in a cohort of Armenian children with FD and GDD was low (73.8%). Hp eradication rate in
patients with GDD was higher (92.8%) than in FD group (67.8%).
Patients with FD had marked histological changes despite of no endoscopic lesions in comparison to
patients with GDD.
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Assessment of bone metabolism and bone mineral density in children with Helicobacter pylori
infection
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Background: Gastrointestinal disorders may have negative impact on bone metabolism.
The aim of the study was to evaluate bone metabolism and bone mineral density in children with
Helicobacter pylori (H. Pylori) infection.
Materials and methods: A total of 100 children (mean age: 13.69±2.44 years, M/F:0.66) with chronic
gastritis were divided into two groups according to presence of H. pylori infection and were tested for
biochemical parameters such as calcium, phosphorus, magnesium, alkaline phosphatase, parathyroid
hormone and vitamin D. Bone mineral density was measured at lumbar spine in all of the patients by
DXA.
Results: 48 of 72 patients with H. pylori and 16 of 28 patients without H. pylori had low vitamin D
levels (P=0.35). The other biochemical parameters were within normal limits in both groups. Bone
mineral density was measured -0.16±2.25 g/cm2 in H. pylori-positive patients and -0.08±2.62 g/cm 2 in
H. pylori-negative patients (P=0.87). Only 2 patients with H. pylori and 1 without H. pylori had BMD z
scores below -2.5 (P=1.00).
Conclusions: No significant difference was observed in biochemical parameters of bone metabolism
and bone mineral density between H.pylori-positive and H. pylori-negative children.
Keywords: Children, bone mineral density, calcium, H.pylori, vitamin D
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The efficacy and changes of gut microbiota with 14-day bismuth quadruple therapy in penicillin
allergic children
Ying Zhou1, Yuhuan Wang1, Ziqing Ye1, Ying Huang1
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Objectives and Study: To investigate the efficacy and changes of gut microbiota with bismuth
quadruple therapy in penicillin allergic children.
Methods: This is a prospectivestudy using high-throughput sequencing based on the 16S rRNA gene
to analyse the microbiota composition. Fecal were collected before the first dose of eradication
therapy (week 0), at the end of eradication therapy (week 2), 4 weeks after the eradication therapy
(week 6).
Results: A total of 71 subjects participated in this study. The eradication rate was 83.1% in PP
analysis and 69% in ITT analysis. 9.9% Patients reported side effects that including diarrhea,
dizziness, bitter taste and skin rash. The compliance rates was 94.3%. Twenty-two patients who
completing fecal sample collection at each time point were included for microbiota study.For Alphadiversity analysis, the average number of OUT in week 2 and week 6 group were lower than those of
week 0 group (p< 0.001, p< 0.001, respectively). The fecal microbiota at week 2 and week 6 had less
richness than that at baseline for chao index (p< 0.001, p< 0.001, respectively) and less diversity for
Shannon index (P< 0.001, P=0.032, respectively). For beta-diversity analysis, We examined the
changes of gut microbiota using Bray-Curtis distances, which were represented by a dendrogram. The
gut microbiota of sample from week 2 group was located on different branches. We used principal
coordinate analysis (PCoA) to examine the similarity of different group. On the PCoA plot, each
symbol represented one gut microbiota. Similar to the clust analysis, faecal microbal community of
week 2 group was apart from that of week 0 and week 6 group. PCoA of unweighted Unifrac distance
showed statistically differences (P=0.001). Before the eradication H.pylori, the most abundant phyla
were Bacteroidetes (47.19%), Firmicutes (44.07%), Actinobacteria (3.92%) and Proteobacteria
(3.36%). At week 2, the relative abundance of Bacteroidetes, Firmicutes and Actinobacteria decreased
to 4.16% (p< 0.001), 29.72% (p=0.004), and 1.26% (p=0.03) while Proteobacteria increased to
64.74% (p< 0.001). At week 6, the relative abundance of Bacteroidetes, Firmicutes, Actinobacteria
and Proteobacteria seems to be restoring to the baseline level. At week 2, the relative abundances of
some genera in Bacteroidetes including Bacteroides，Parabacteroides decreased significantly. The
relative abundances of some genera in Firmicutes including Faecalibacterium, Roseburia, Blautia,
Lachnoclostridium, unclassified_f__Lachnospiraceae, Fusicatenibacter, and
Lachnospiraceae_ND3007_group significantly decreased whereas the relative abundance of several
genera in Firmicutes including Streptococcus and Enterococcus increased. At week 6, the relative
abundance of Bacteroidetes, Firmicutes, Actinobacteria and Proteobacteria seems to be restoring to
the baseline level
Conclusions: Bismuth quadruple therapy with omerprazole, clarithromycin, metronidazole and
bismuth is effective, safe and well-tolerated. The impact on gut microbiota was transient.
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Objectives and Study: Our aim was to use data from patients followed by centers participating in the
first International Registry for Congenital Porto-Systemic Shunts (IRCPSS) to identify trends that might
inform therapeutic strategies according to shunt anatomy.
Methods: Data were collected retrospectively (descriptive patient data, mode of presentation,
complications, management). Intrahepatic (IH) was defined as porto-hepatic and extrahepatic (EH) as
a porto-systemic communication occurring either upstream of the portal vein or originating at the portal
vein. Persistent ductus venosus were considered EH.
Results: 246 children were identified with either intrahepatic (IH) or extrahepatic shunts (EH): 122 IH
and 120 EH. 3 patients had both IH and EH. 24% of all CPSS were identified pre-natally. Among
patients diagnosed pre-natally, a majority had IH shunts (75%). 189 (76%) patients were diagnosed
post-natally at a mean age of 39.1 mo (0-200) for IH and 61.9mo (0-192) for EH. IH and EH shunts
were equally frequent when diagnosed after birth. IH shunts were more often an incidental finding.
Among patients diagnosed post-natally, symptoms were equally frequent among patients with IH
(57%) or EH (61%) CPSS and are summarized in Table 1. In addition, patients with EH CPSS were
more likely to have several symptoms than patients with IH CPSS. They were also more likely to have
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liver nodules on imaging (40.7% vs 26%). Closure: 184 children with CPSS were closed including 11
patients with 2 steps closure. Among these 184 patients 54 % of IH CPSS and 5% of EH CPSS closed
spontaneously. 46% of IH CPSS required medical or surgical closure of which nearly 40% for a
preventive indication. 94% of patients with EH CPSS were closed through a procedure, of which 41%
were preventive.

Intrahepatic

Extrahepatic

Total

Symptoms/Signs

n=81

n=109

n=189

• hypoglycemia

12/81 (14.8 %)

6/109 (5.5 %)

18/189 (9.5 %)

• cholestasis

28/81 (34.6 %)

18/109 (16.5 %)

45/189 (23.8 %)

• cardiopulmonary

13/81 (16.1 %)

40/109 (36.7 %)

54/189 (28.6 %)

• neurocognitive

11/81 (13.6 %)

38/109 (34.9 %)

48/189 (25.4 %)

• liver nodules

22/125 (17.6%)

47/123 (38.2%)

68/245 (27.8%)

[Table 1]
Conclusions: IH and EH shunts were equally frequent in this multicenter retrospective cohort of
CPSS in children. CPSS are a cause of severe symptoms in children and should be sought in infants
with hypoglycemia or cholestasis. In older children, they should be considered in the differential
diagnosis of liver nodules, cardiopulmonary symptoms or neurocognitive deficits. Given the potential
severity of complications, preventative closure was often performed, although timing and approach
need further study, something which the IRCPSS aims to address.
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Objectives and Study: After liver transplantation at paediatric age (pLTx), patients receive lifelong
immunosuppressive treatment. This usually includes a calcineurin inhibitor (CNI), ciclosporin A or
tacrolimus, which are known to have nephrotoxic side effects in adults after solid organ transplantation
and in children after renal transplantation. Little is known, however, about the long-term renal effects in
pLTx patients. As our centre was one of the first hospitals in Europe to set up a program for pLTx, we
are in a unique position to determine long-term effects of pLTx. Since a considerable part of our
patients has entered a CNI-free immunosuppressive regimen (with azathioprine and prednisolone)
within 2 years after pLTx, we can also compare the effects on renal function of a long-term CNI-based
regimen to early CNI withdrawal. We aimed to determine renal function, the role of long-term CNI
usage and risk factors for chronic kidney insufficiency (CKI) in patients at least 15 years after pLTx.
Methods: This retrospective cohort study included all patients from the University Medical Centre of
Groningen that had undergone a pLTx since 1982 and had annual paediatric and/or adult follow-up for
at least 15 years. Patients with a combined liver- and kidney transplantation were excluded. Renal
function expressed as eGFR was calculated using the bedside Schwartz formula for children and the
CKD-EPI formula for adults, using serum creatinine values at annual follow up. CKI was defined as
chronic kidney disease stages 3-5 (eGFR at least < 60 mL/min/1.73m 2), for at least 2 consecutive
follow-up visits, or renal replacement therapy. Log-rank analyses were performed for development of
CKI.
Results: We included 113 patients (51 M/62 F). Median age at liver transplantation was 3.8 years
(IQR 1.2-9.9), with a median follow-up time of 22 years (IQR 18-26, range 15-35). The median use of
CNI was 15 years (IQR 2-19), but 37 patients (33%) used CNI for ≤ 2 years. Overall, there was a
mean decrease of 17±51, SD mL/min/1.73m 2 between eGFR pre-transplantation and eGFR at last
follow-up (from 122±43 to 105±37 mL/min/1.73m 2; -14%, p=0.009). During follow up, 13 of the 113
patients (12%) developed CKI, of whom 3 developed end-stage renal disease and required kidney
transplantation. CKI was diagnosed at 21 ± 5 (mean, SD) years after pLTx. The early CNI withdrawal
regimen (≤ 2 years) was strongly associated with long-term conservation of kidney function (Figure,
p=0.014).
Conclusions: Our unique cohort of patients with a minimum of 15 years of follow-up after pLTx shows
that renal function is reasonably conserved at paediatric age. However, 12% of pLTx patients
developed chronic kidney insufficiency during follow up, mostly occurring at least 20 years after pLTx.
Our early CNI withdrawal regimen was associated with a significantly lower risk of developing chronic
kidney insufficiency. Our data compellingly show that a CNI withdrawal regimen relatively early after
pLTx is associated with conservation of renal function at adult age.
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[Development of CKI after pLTx with at least 15 years follow-up: CNI use ≤ 2 years vs. CNI use > 2
years.]
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Objectives and Study: Oral bile acid therapy, aimed at reducing bile viscosity and improving biliary
secretion and bile acid composition, is the only available therapeutic approach for cystic fibrosis
associated liver disease (CFLD), but there are no long term data on the efficacy of ursodeoxycolic acid
(UDCA) in the prevention of liver disease. The aim of the study was to describe the natural history and
long-term efficacy of UDCA in patients diagnosed with CFLD.
Methods: Retrospective review of patients diagnosed with CF referred to the Liver Unit at Birmingham
Children's Hospital (BCH) for assessment of CFLD. Patients 0-18 years at the time of diagnosis of
CFLD were included. Diagnosis of CFLD based on: persistently raised transaminases, liver ultrasound
scan (USS) showing changes in echotexture and/or splenomegaly; endoscopic findings of portal
hypertension; histological change on liver biopsy in selected cases. Demographic data, severity of liver
disease, risk factors for disease progression, and follow-up data on progression of liver disease
(defined as increasing spleen size reported in last clinic letter, enrolment in surveillance endoscopy
programme +/- banding, histological progression and transplantation) were collected.
Results: 301 patients referred to BCH for evaluation of CFLD between 1992 and 2017; 88 (29%)
excluded due to inadequate data or incorrect diagnosis. 213 (123 males) were included. Age at CF
diagnosis; 1.1 years (SD 2.5); CFLD 8.2 years (SD 3.9). Mode of presentation: 138 (65%) failure to
thrive and recurrent infections, 56 (26%) meconium ileus, 12 (6%) neonatal screening, 7 (3%) family
history of CF. Diagnosis of CFLD was based on persistently raised transaminases in 111 (52%); portal
hypertension (PHT) with splenomegaly in 102 (48%). Liver biopsy was reported in 94 (44%) patients at
BCH at time of referral; 21 (22%) showed fatty changes, 31 (33%) fibrosis, 34 (36%) early/micro
nodular cirrhosis and 8 (9%) macro nodular/biliary cirrhosis. Diabetes reported in 68 (32%) children,
DIOS in 24 (11%) and A1AT in 1 (0.5%). 45/213 (21%) started on UDCA before referral, 88 (41%) at
referral, and 80 (38%) >6 months after referral. Progression of liver disease reported in 80 (38%): 14
(17%) increased spleen, 7 (9%) on banding programme (no banding), 25 (31%) on banding
programme (including banding), 5 (6%) cirrhosis; 29 (36%) had a liver transplant. There was no
difference in mean follow-up time between the 80 patients with progressive liver disease (16 years, SD
3.3) and for the 133 stable patients (16 years, SD 2.5). 31/111 (28%) children with raised
transaminises progressed while 49/102 (48%) with PHT progressed, p< 0.001. Table 1 shows
characteristics between patients with and without progression of CFLD.
Conclusions: Splenomegaly was the only significant clinical marker of CFLD which was present in
the group of children who had progressive liver disease, indicating established liver disease at the time
of diagnosis. There was no clear evidence that UDCA reduced the rate of progression of liver disease
in those with established liver disease, but may do so if given prior to the onset of CFLD. Randomised,
prospective studies are needed to assess the efficacy of UDCA use in the prevention of CFLD.
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Demographic data

Progression (n=80)

No progression (n=133)

p

Age at CFLD diagnosis,
years (SD)

7.3 (3.5)

8.9 (4.0)

0.004

Splenomegaly at
diagnosis of CFLD

61 (76%)

42 (32%)

<0.001

Years between CF
diagnosis and start of
UDCA, years (SD)

6.4 (3.7)

8.2 (4.1)

0.002

Age at start of UDCA,
years (SD)

7.6 (3.6)

9.2 (4.0)

0.003

Years between start of
UDCA and death, years
(SD)

12.0 (5.7)

7.8 (2.9)

0.04

Diabetes

32 (40%)

36 (27%)

0.05

Meconium ileus

21 (26%)

34 (26%)

0.91

Death

26 (33%)

10 (8%)

<0.001

[Table 1. Data are presented as n (%), and years (SD). 16/26 children died after liver transplantation of
which 5/16 died early.]
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Objective: Defensins are small cationic peptides with antibacterial activity produced by intestinal
epithelial cells (β-defensins) that have a profound effect on gut microbiota. Intestinal fatty-acid binding
protein (I-FABP) can be a useful serological marker of gut epithelial damage followed by impaired gut
permeability. In the context of obesity, the gut barrier integrity can be disrupted by dietary fat while
intestinal permeability increases. As bacterial translocation and microbiota contribute to obesity and
non-alcoholic fatty liver disease (NAFLD), markers of intestinal barrier could be used to investigate the
role of gut-liver axis. The aim of this study was to get further insight in the pathogenesis of dysbiosis
by exploring levels of defensins in children with NAFLD.
Method: We investigated 31 children with NAFLD (diagnosis by combined method of liver USG and
increased ALT activity) with mean age 14,5 years (from 8.5 to 15.8), 33 age matched
overweight/obese children without any features of NAFLD- aged 13.0 (from 11.4 to 15.8) and 16
healthy controls aged 11.0 (from 7.0 to 16.2) years.
Human β defensin 5 and 6 (HBD5, HBD6) were measured with Elisa Kit (Drg Medtek).
I-FABP, L-FABP level was measured using the commercial Human- I-FABP ELISA Kit (Hycult Biotech
Inc., USA).
ANOVA was used to compare results among 3 groups studied.
Results: We found significant difference in the following defensin levels among children with NAFLD,
obesity and healthy controls: β defensin 5 (560,6±190,6 pg/ml vs. 482,1±235,5 vs. 730±154,8;
respectively) and β defensin 6 (15,6±0,63 ng/ml vs. 8,0±1,14 vs. 18,6±0,27; respectively) There were
no differences in I-FABP levels (470,3±118,6 pg/ml vs. 397,2±110,0 vs. 585,5 ± 235,3; respectively)
and L-FABP levels (13088,3 ±1500 pg/ml vs. 11266,3 ±1350 vs. 11981,5 ±47.4; respectively). We did
not find any differences in cholesterol (HDL, LDL) and triglycerides levels as well as apolipoprotein
concentrations.
Conclusion: Based on the comparisons we can speculate that there is no significant intestinal cell
damage in NAFLD as reflected by I-FABP concentrations, which were similar in all groups. Variable
defensin 5 levels may reflect changes in microbiome and gut metabolome, which is different in obese
children with NAFLD. As β defensin 6 exerts antimicrobial action and may accompany hepatic
inflammation, its increased concentration compared to obesity can be explained by activation of
defense mechanisms. Our preliminary results indicate the possible role of β defensins to describe and
investigate gut-liver axis and intestinal barrier in patients with obesity.
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Richard Thompson2, Emer Fitzpatrick2
1King's
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Objectives and Study: Bile acids (BA) are now recognised as important orchestrators of glucose and
lipid metabolism. BA synthesis and energy metabolism are both regulated by Farnesoid X Receptor
(FXR), the membrane receptor TGR5 and their interaction with BA. With the development of new
therapies which involve FXR agonists, there is much interest in the role of BA in the development and
progression of non-alcoholic fatty liver disease (NAFLD).
The aim of this study is to investigate variants in genes regulating BA metabolism which may convey
susceptibility to NAFLD in a cohort of children with a severe phenotype.
Methods: Children, previously recruited to King's Paediatric Liver Biobank, were histologically
diagnosed with NAFLD, following exclusion of other liver conditions. Liver biopsies were scored by a
consultant hepatohistopathologist according to Brunt. A custom panel of 135 genes was created
based on pathophysiological features of NAFLD, such as insulin resistance, obesity, inflammation,
lipid and glucose metabolism and BA metabolism, designed using the Agilent SureDesign tool. The
Agilent SureSelect QXT kit was used for the generation of the library and the preparation of the
samples for the sequencing.
Results: DNA was extracted from blood samples of 100 children (Male=62; Female=38) with liver
fibrosis at different stages. Median age was 13 years (11, 14) with a median BMI z-score of 1.97 (1.59,
2.25). Overall 878 variants were found across the cohort. Among 591 missense variants, 106
missense variants were found within the BA genes. 8 rare variants with a very low minor allele
frequency (MAF) in the general population were found in CYP8B1 (rs563690413; MAF: 0.00002 and
rs372472190; MAF: 0.00014), FGFR4 (rs569265847; MAF: 0.00007), ABCA1 (rs138056193; MAF:
0.00006), ABCC2 (rs186620377; MAF: 0.00006), NR1H4 (rs747025458; MAF: 0.00001), ABCC4
(rs150633056; MAF: 0.000004) and HNF4A (rs768495780; MAF: 0.000008). The functional effect of
these missense variants was evaluated using in silico software (Polyphen-2; CADD score). With a
CADD score above 20, the variants rs563690413 in CYP8B1, rs569265847 in FGFR4, rs186620377
in ABCC2, rs150633056 in ABCC4 and rs768495780 in HNF4A showed a possible damaging effect
on the function of the protein. The MAF in our population was 0.49 (28% homozygous) for the variant
rs738409 in PNPLA3 (MAF general population: 0.27), 0.48 (24% homozygous) for the variant
rs1260326 in GCKR (MAF general population: 0.63) and 0.22 (6% homozygous) for the variant
rs58542926 in TM6SF2 (MAF general population: 0.06).
Conclusion: Rare variants were found in genes responsible for bile acid metabolism in a cohort of
children with biopsy-based NAFLD. These role of these variants will be further examined to evaluate a
possible role in the progression and the severity of the disease. The understanding of the genetic
contribution of BA genes to NAFLD might lead to a personalised approach to the treatment of patients.
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Background and aims: Alagille syndrome (ALGS) may include chronic cholestatic liver disease with
intractable pruritus and progression to end-stage cirrhosis. Current treatments include invasive
surgical biliary diversion and liver transplantation. The effects of A4250 (a potent, selective, reversible
ileal bile acid transporter inhibitor that decreases bile acid reuptake with minimal systemic exposure)
are reported in patients with ALGS.
Methods: A phase 2, open-label, multi-centre study evaluating A4250 safety and tolerability in
paediatric cholestatic liver diseases with pruritus (including ALGS) was conducted. Efficacy endpoints
included change in serum bile acid levels and pruritus. Patients received oral A4250 10-200 µg/kg/day
for 4 weeks.
Results: Six patients with ALGS were enrolled. All had elevated baseline serum bile acids (~2 to >40
x ULN). After 4 weeks of A4250 treatment, 5 patients had marked reductions in serum bile acids
(range: -39% to -92%) and 1 patient assigned to the lowest A4250 dose (10 µg/kg/day) had a slight
increase of 4%. Pruritus scores improved on 3 daily reported itch tools: a visual analogue scale (VAS;
0-10), Partial Patient-Oriented Scoring Atopic Dermatitis scale (PO-SCORAD; 0-10) and Whitington
scale (0-4), as did PO-SCORAD sleep scores (Table). A4250 was generally well tolerated. Liver
enzymes varied in ALGS patients and 2 patients in the 200 µg/kg/day group had elevated liver
transaminases at baseline that increased further during treatment. Although the levels observed were
within baseline variability, the DSMB halted dose escalation and the planned 300 µg/kg/day dose was
not administered. No serious treatment-related adverse events, deaths or discontinuations were
reported in ALGS patients.
Conclusions: Orally administered A4250 was generally well tolerated, and observed reductions in
serum bile acids and improved pruritus and sleep scores suggest that further investigation of A4250 in
children with ALGS is warranted.
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Background: Severe deficiency of FIC1 (FIC1-def) results from mutations in the ATP8B1gene and is
responsible for progressive familial intrahepatic cholestasis type 1. ATP8B1encodes the FIC1-protein
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in various tissues. The hepatic phenotype of ATP8B1mutation includes pruritus and cholestasis in
early childhood. Efficacy of current medical therapies and of surgical biliary diversion (SBD) varies and
many patients require liver transplantation (LTx) in childhood. Genotypical, phenotypical and
biochemical factors associated with SBD and native liver survival (NLS) are largely unknown. The
NAPPED consortium with its global patient database aims to provide this useful information.
Methods: The NAPPED database currently contains 114 patients with a FIC1-def phenotype. For the
present analysis, we only included patients with compound heterozygous (CH) or homozygous (HO)
disease-associated ATP8B1mutations. For biochemical analyses we used the most recent sample
pre-SBD and the first sample at least 2 months post-SBD. We used serum bile acids (SBA), total
serum bilirubin (TSB), alanine-aminotransferase (ALT) and aspartate-aminotransferase (AST). Timedependent Cox regression (in which we corrected for gender and birthyear) was used to analyse NLS
in patients that had undergone SBD (SBD+ve) or not (SBD-ve). Continuous variables are expressed
as medians and interquartile range.
Results: We included 55 FIC1-def patients (male/female, 77/23%; p< 0.001). Age at first visit was 0.5
[0.3-1.1] years. Total follow-up was 3.2 [1.2-6.1] years. Mortality prior to LTx was 9%. Upon reaching
adulthood (age 18 yr), 68% of patients had undergone a SBD, relatively more frequent in female than
in male patients (at 15y: 85% vs. 39%, resp.; p=0.04). We found an interesting increase of SBD in the
second decade of female patients (Figure). At age 18y, only 38% of patients were alive with their
native liver. CH-and HO-patients did neither significantly differ in percentage that had undergone SBD
(at 15y: 39% vs. 61%, resp.; p=0.51), nor in NLS (at 18y: 25% vs. 43%, resp.; p=0.79). SBD was
associated with a significant decrease in the serum levels of SBA (pre-SBD, 218 [115-234] mM to
post-SBD, 65 [11-161] mmol/L; p=0.003) and ALT (55 [41-93] to 45 [34-60] U/L; p=0.02), but not of
TSB (53 [33-115] to 74 [10-176] mmol/L; p=0.65) or AST (68 [53-107] to 64 [48-78] U/L; p=0.13). SBD
was not associated with NLS (HR=1.64; 95%CI[0.58-4.60]; p=0.35) and neither were post-SBD SBAor ALT-levels. Interestingly, however, patients with a post-SBD SBA level < 100mM had significantly
higher NLS compared to patients with post-SBD SBA levels ³100mM (at 5 yrs post-SBA, 100% vs.
30%; p=0.02).
Conclusions: Our global NAPPED database contains a relatively high number of male FIC1
deficiency patients with CH or HO pathological mutations. Relatively more female patients, however,
had undergone SBD, either in early life or in their second decade. Our data indicate that CH patients
do not differ in their natural history of disease from HO patients. SBD was not significantly associated
with NLS, except in FIC1-def patients in whom SBA decreased to a level below 100mM after SBD. Our
data provide detailed insights in the natural course of FIC1-def and in factors that are associated with
the natural course.

[Proportion of male/female patients with an SBD (left) and overall native liver survival (right)]
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Objectives and Study: Acute liver failure (ALF) in infancy is a life threatening condition in which the
underlying cause remains unresolved in about 50%. Congenital Disorders of Intracellular Trafficking
(CDIT) are an emerging group of diseases associated with hepatopathy such as NBAS or SCYL1
deficiency which we recently described as causes of recurrent acute liver failure (RALF) with onset in
infancy. Here, we describe biallelic mutations in RINT1 as a new cause of RALF in infancy - another
member of the group of Congenital Disorders of Intracellular Trafficking.
Methods: Patients with biallelic RINT1 variants were identified within a whole exome sequencing
study of individuals with paediatric ALF of unknown aetiology. Deep clinical phenotyping was
performed, including liver biopsies and detailed laboratory and radiological work-up due to bone
alterations. Fibroblasts were characterized functionally including splice variant testing.
Results: Three unrelated individuals with biallelic RINT1 variants are reported with RALF onset ≤3
years of age. All have a splice alteration at the same position (c.1333+1G>A or G>T) in trans with a
missense (p.A368T or p.L370P) or in-frame deletion (p.V618_K619del). ALF episodes were triggered
by febrile infections and not all patients have complete normalization of liver enzymes between
episodes. Skeletal surveys on two patients revealed dysostosis multiplex. Liver biopsies presented
non-specific liver damage including fibrosis or steatosis. Investigation of the pathogenicity of the splice
variant in patient fibroblasts demonstrated splice-variant mediated skipping of exon 9 leading to an
out-of-frame product and nonsense-mediated transcript decay. Functional studies in patient fibroblasts
showed significantly reduced RINT1 protein and impaired autophagic flux.
Conclusions: We describe the first cohort of patients with biallelic RINT1 variants expressing a
complex phenotype including RALF and dysostosis multiplex and showing disrupted cellular vesicle
trafficking. During nutrient depletion or infection, Golgi-ER transport is suppressed and autophagy is
promoted. RINT1 interacts with NBAS within the intracellular transport machinery and interacts with
the protein UVRAG involved in autophagic processes; therefore RINT1 falls at the regulatory fulcrum
of Golgi-ER retrograde transport and the autophagy-lysosomal pathway. This may explain both the
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patients' liver and skeletal findings. Conclusively, RINT1 deficiency is another member of the emerging
group of Congenital Disorders of Intracellular Trafficking affecting the liver.
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Objectives and Study: Progressive familial intrahepatic cholestasis type 2 (PFIC2) is a severe
hepatocellular cholestasis due to biallelic mutations in the ABCB11 gene encoding the canalicular bile
salt export pump (BSEP) of hepatocyte. BSEP is a member of adenosine triphosphate (ATP)-binding
cassette (ABC) transporters superfamily and is the primary transporter responsible for bile acid (BA)
secretion. In some PFIC2 patients with missense mutations, BSEP is correctly targeted but
nonfunctional. Ivacaftor, a clinical approved cystic fibrosis transmembrane regulator (CFTR, ABCC7)
potentiator, has been shown to correct the functional defect of CFTR and multidrug resistance protein
3 (MDR3, ABCB4) due to mutations that reside in the highly conserved motifs of ABC transporters,
involved in ATP binding. Here, we investigated in vitro a missense disease-causing mutation located in
these motifs and its potential rescue by ivacaftor.
Methods: The variant p.T463I, identified in a PFIC2 patient, was selected because it was localized in
the Walker A motif of the first nucleotide binding domain (NBD1) participating in ATP binding.
Mutagenesis was used to reproduce p.T463I variant in a Bsep/green fluorescent protein (GFP)
plasmid. After transfection, expression and function of the resulting mutant were studied in a
hepatocellular cell line (Can 10) and in stable Madin-Darby canine kidney (MDCK) clones coexpressing sodium-taurocholate cotransporting polypeptide (Ntcp), respectively. Transcellular BA
transport activity and effect of ivacaftor treatment was assessed by measuring vectorial transport of
[3H]taurocholate ([3H]TC) in the stable MDCK clones.
Results: As the wild-type (wt) protein, BsepT463I was normally processed and targeted to the
canalicular membrane of Can 10 cells (97 ± 0.4 % vs 99 ± 0.5 %, respectively). In stable MDCK clone,
BsepT463I was expressed at the apical membrane and predominantly as a mature form while Ntcp was
expressed at the basolateral membrane. The transcellular transport of [3H]TC was dramatically
decreased in cells expressing BsepT463I, corresponding to 30 ± 7 % of the transport activity of the wt
protein (p< 0.001). Ivacaftor treatment (10 µM) increased by 2.8-fold the BA transport activity of
BsepT463I (p.< 0.001) to reach 86 ± 10 % of wt activity. These data suggest that the mutation p.T463I
impairs ATP-binding resulting in Bsep dysfunction that can be rescued by ivacaftor.
Conclusions: These results provide the first experimental evidence of ivacaftor therapeutic potential
for selected patients with PFIC2 owing to ABCB11 missense mutations affecting BSEP function.
Hence, it could represent a significant step forward for the care of patient with BSEP deficiency.
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Objectives and Study: Biliary atresia (BA) is a fibrotic disease of unknown etiology affecting the
extrahepatic bile ducts (EHBDs) of newborns. The isoflavonoid toxin biliatresone, which causes rapid
decrease in cholangiocyte glutathione (GSH), leads to a BA-like disease in newborn livestock larval
zebrafish, and the pups of treated pregnant mice. In vitro, it causes EHBD obstruction in cholangiocyte
spheroids. We have previously shown that biliatresone decreases GSH and that decreasing GSH
phenocopies biliatresone effect. Moreover, RhoU and Hey2 are upregulated by biliatresone; GSH and
Sox17 are downregulated by biliatresone. Our current aim was to further understand the molecular
mechanisms involving EHBD injury and the role of decreased GSH in cholangiocyte damage
pathways.
Methods: We investigated molecular pathways by treating cholangiocytes in culture with DMSO
(vehicle), biliatresone, or buthionine sulfoxamide (BSO), which decreases GSH. We overexpressed
genes using plasmids and silenced genes using siRNA and performed real time PCR and
immunofluorescence staining of cholangiocyte cultures. Cholangiocyte spheroids with open lumens
were generated by growth in 3D culture. We stained human BA liver biopsies at the time of diagnosis.
Results: Upregulation of RhoU in cholangiocytes caused upregulation of Hey2 and downregulation of
Sox17, as determined both by RT-PCR and FACS as well as immunofluorescence staining
cholangiocyte cultures and organoids. siRNA for RhoU blunted biliatresone-induced increases in
RhoU and also prevented biliatresone-induced increases in Hey2 and decreases in Sox17. siRNA for
Hey2 blunted biliatresone-induced increases in Hey2 and decreases in Sox17, however it did not
prevent the increase in RhoU. RhoU upregulation in spheroids caused lumen obstruction and
increased staining for Hey2. Biopsies from patients with BA at the time of diagnosis demonstrated
increased stain for RhoU and Hey2 in cholangiocytes.
Conclusions: Our results suggest a molecular pathway of biliatresone toxicity whereby decreased
GSH initiates a pathway involving both WNT- and NOTCH-signaling genes: RhoU increases, causing
Hey2 increases, then decreased Sox17. In vivo, this is a potential cause of lumen obstruction that may
be an important part of BA pathophysiology with a possible role in future therapeutics.
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Objectives and Study: Anastomotic biliary strictures (ABS) are one of the most common
complications after liver transplant (LT). Current therapeutic options frequently require multiple
interventions and long-term use of percutaneous drain. Recently, biodegradable biliary stent (BBS)
placement has emerged as a therapeutic option in adult population. The main objective of our work is
to evaluate feasibility, safety and midterm outcome of this treatment in paediatric liver transplant (LT)
patients with ABS.
Methods: Retrospective data collection of paediatric LT patients receptors of a BBS for ABS from
October 2014 to November 2018. In all patients ABS stricture was confirmed by percutaneous
cholangiography. Subsequently dilation of the stricture was performed leaving an internal-external
catheter. In patients with ABS persistence in the control cholangiography, tailor-made BBS was
placed. Patients were followed clinically and with blood test at 1, 3, 6 months, and every 4 months
thereafter. Ultrasound control was performed at 1, 3, 6 months, and every year thereafter.
Results: BBS was placed in 18 paediatric patients (8 female), with a median age at LT of 27.3 months
[15.3-66.5]. Thirteen patients (13/18) received a partial graft, 12 of them from a living donor.
Hepatojejunostomy had been performed in 89% (16/18) of the patients (13 patients with one
anastomosis and 3 with multiple). The remaining two underwent a choledochal-choledochal
anastomosis. ABS was diagnosed at a median of 7.2 months [1.5-42.2] after LT. Although antibiotic
prophylaxis was administered in all cases, 40% presented cholangitis after dilatation. BBS was placed
in a median time of 28 days [24-66] after diagnosis, without presenting technical nor infection
complications in any case. Among patients with multiple biliary anastomosis, 2 patients presented ABS
in 2 anastomosis, receiving BBS in both of them. Median follow-up after stent placement was 22
months [13-32, maximum of 50 months]. Fourteen patients remain asymptomatic, without analytical or
ultrasound signs of ABS recurrence. Two patients have presented restenosis at 4 and 17 months after
BBS placement, one patient lost follow-up and the other one died (unrelated to ABS). Among patients
with restenosis, one presented strictures of his previous 2 stenosis, and required 2 new stents,
presenting no posterior complications with a 21 month follow-up. The last patient, after receiving a
second stent because of restenosis, finally underwent surgery.
Conclusion: Percutaneous biodegradable biliary stent placement was a feasible, safe and effective
treatment in paediatric LT patients. It offers promising results in midterm period and we consider it
might be a good therapeutic option in cases of failure of the standard percutaneous therapy and for
sparing the patient a long-lasting treatment.
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Impact of donor CYP3A5 genotype and graft size on tacrolimus pharmacokinetics in paediatric
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Objectives and Study: Tacrolimus (TAC) pharmacokinetics is influenced by the donor CYP3A5
genotype and the age of paediatric liver recipients. As the graft itself is responsible for its metabolism,
the Graft-to-Recipient Weight Ratio (GRWR), routinely used for decision making in transplant surgery
to calculate the optimal graft for size for the recipient, might play a role in TAC dose requirements. The
aim of this study was to analyse the impact of patient and graft characteristics on TAC
pharmacokinetics during the first 15 post-transplant days.
Methods: A single-center prospective study was carried out in a cohort of paediatric liver transplant
recipients on TAC immunosuppressive monotherapy, who consecutively underwent liver
transplantation at the AOU-Città della Salute e della Scienza, Turin. TAC doses (mg/Kg/die), trough
TAC blood concentrations (ng/mL) and the concentration/weight-adjusted dose ratio (C/D/Kg) were
determined daily during the first 2 post-liver transplantation weeks. The genotyping for CYP3A5*3,
CYP3A4*22, ABCB1 3435C>T and 1199A>G was carried out in both donors and recipients by the
polymerase chain reaction followed by restriction fragment length polymorphism analysis.
Results: 49 paediatric patients were enrolled. The total allelic frequency of CYP3A5, CYP3A4 and
ABCB1 polymorphisms was similar to that observed in other populations almost entirely made up of
Caucasian subjects. Median GRWR were 4.2%, 2.6% and 2.65% for patients' age classes < 2 years
old, between 2 and 8 and > 8 years old, respectively (p-value=0.002). TAC C/D/Kg was significantly
lower in patients who received a liver from CYP3A5*1/*3 donors compared to recipients from donors
homozygous for the *3 allele, in children < 8 years of age, particularly in those under 2, and in extralarge (GRWR > 5%) or large (GRWR between 3% and 5%) grafts. The multivariate analysis
documented that the recipient age was no longer a significant predictor from the 3 rd day, when GRWR
started to be significantly correlated with TAC C/D/Kg. The donor CYP3A5 genotype and GRWR
remained significant predictors of the TAC C/D/Kg up until the 10th post-transplant day. Acute rejection
was observed in 41% of patients and occurred with statistical significance more frequently in the group
of patients who received an extra-large graft. Patients with a GRWR >4% had a higher risk of acute
rejection than those with a ratio < 4% (AUROC 0.742, p-value=0.004), with sensitivity of 70% and
specificity of 82% (Positive Predictive Value=73.7% and Negative Predictive Value =80%).
Conclusion: The initial adoption of a fixed weight-adjusted TAC dose with subsequent adjustment
based on TDM result might not be effective in maintaining TAC concentrations within the therapeutic
range. TAC initial dose could be guided by the graft size more than the patient's weight. Younger
recipients might require higher TAC doses since they generally receive proportionately larger livers
and have a greater graft size to metabolize the TAC. Defining the genetic profile (CYP3A5 genotype)
and graft size (GRWR) of the liver transplant donor before starting the TAC-based
immunosuppression may be an attractive option in the prediction of the individual dose required and
could well allow for a quicker achievement of target blood concentrations.

Contact e-mail address: michele.pinon@gmail.com

Volume 68, Supplement 1, May 2019

696

HEPATOLOGY - General Hepatology
H-O-013
Growth trajectories in Alagille syndrome from birth to early childhood: towards condition
specific growth charts
Koen Huysentruyt1, Shannon Vandriel1, David A. Piccoli2, Henry C. Lin2, Jessie M. Hulst1, Mathieu
Roelants3, Binita M. Kamath1
1University

of Toronto, Hospital for Sick Children, Gastroenterology, Hepatology and Nutrition,
Toronto, Canada
2University of Pennsylvania, Children’s Hospital of Philadelphia, Division of Gastroenterology,
Hepatology and Nutrition, Philadelphia, United States
3University of Leuven, KU Leuven, Environment and Health, Department of Public Health and Primary
Care, Leuven, Belgium
Objectives and Study: Variable degrees of growth retardation have been reported in children with
Alagille syndrome (ALGS). Validated condition specific growth charts are lacking and would help guide
paediatric hepatologists to differentiate between failure to thrive which may be amenable to nutritional
intervention and growth retardation attributable to the underlying genetic defect. We aimed to 1)
investigate growth patterns from birth to 5 years old in ALGS; 2) identify clinical variables influencing
weight and height in this population.
Methods: Anthropometric and birth data were gathered from children (≤5 years old) with clinically
and/or genetically defined ALGS from 2 major paediatric liver centres. Birth weight (BWZ) and length
(BLZ) z-scores were calculated using revised Fenton growth charts, accounting for gestational age.
Small for gestational age (SGA) was defined as BW < 10th centile. Z-scores of postnatal weight
(WAZ), height (HAZ) and BMI were calculated based on the WHO growth charts. Measurements were
grouped at the following time points: birth (t 0); 2 weeks (t1); 1, 2, 3, 6, 9, 12, 15 and 18 months (t2-9)
and thereafter, every 6 months until the age of 5 years (t10-16).
Results: We identified 400 children with ALGS (US 318, Canada 82); 258 were excluded due to
missing data (no measurements 41; sex 40; GA 134), prematurity (41) or concurrent mutation (2),
leaving 142 ALGS for data analysis (461 weight and 407 height measurements). Of those 44% were
female, with similar sex distribution across centres (p=0.512). Median (Q1;Q3) BWZ and BLZ were 1.47 (-1.9;-0.7) and -1.07 (-1.6;0.0) respectively, with similar sex and centre distribution (p-values
≥0.111); 56.9% were born SGA. Postnatal weight decreased to a minimum at age 3 months (median
(Q1;Q3) WAZ -3.13 (-3.9;-2.1); compared to t0: p< 0.001), followed by an increase between age 9-24
months (median (Q1;Q3) WAZ -1.84 (-2.6;-1.0) at t8; compared to t7: p=0.002 and to t0: p=0.058) and a
plateau phase thereafter. A similar decrease was seen for height, with a nadir at 6-12 months (median
(Q1;Q3) HAZ at t6 -2.41 (-3.5;-1.7); compared to t0, p< 0.001), followed by less pronounced catch-up
growth. WAZ was significantly lower in patients pre/without liver transplant (p=0.042), with neonatal
cholestasis, intra-cardiac, renal or skeletal abnormalities, history of nutritional support (p-values
≤0.006) and correlated with conjugated bilirubin (r=-0.168, p=0.023), platelets (r=-0.369, p< 0.001) and
BWZ (r=-0.277, p< 0.001). HAZ was significantly lower in patients with neonatal cholestasis, intracardiac, pulmonary tree, renal, or skeletal abnormalities and a history of nutritional support (all pvalues ≤0.002) and correlated with conjugated bilirubin (r=-0.257, p=0.001), GGT (r=-0.176, p=0.021),
platelets (r=-0.252, p=0.001) and BWZ (r=-0.424, p< 0.001).
Conclusions: Weight deficit is present at birth in more than half of ALGS infants. Weight in ALGS
tends to decrease further in the first 3 - 6 months of life, followed by a catch-up period reaching z
scores similar to their birth parameters. Catch-up in height occurs later and is less pronounced.
Children with ALGS grow below the reference charts for typically developing children. This database
will serve as a foundation to develop specific growth charts for children with ALGS.
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Objectives and Study: The cellular and molecular underpinnings of long-term neurocognitive deficits
in children with liver disease are recognized but not understood. Patients requiring liver transplantation
in childhood for cholestatic liver disease are accepted to have impaired executive functioning, which
may be related to impaired early synaptogenesis. The neurological effects of bile acids are
increasingly recognized. Preliminary data suggests that the cerebrospinal fluid of rat pups following
bile duct ligation contains significantly higher concentrations of murocholic and taurocholic acid than
shams, and that plasma concentrations of ammonia are also more elevated. Therefore, we
hypothesized that cholestastic liver disease may lead to significant alterations in the density and
spatial distribution of synaptic contacts onto pyramidal neurons, known to be essential in executive
functioning.
Methods: We used 6-7 day-old Wistar rats to prepare transverse hippocampal organotypic slice
cultures (400 µm thick), maintained for 11-18 days in a CO2 incubator at 33°C. Transfection was
performed with a pc-DNA3.1-EGFP plasmid using a biolistic method, 3 days before the first
observation. Fluorescence usually started to be expressed after 24-48 h and then remained stable for
at least 15 days. Bile acids or bile acids and ammonium chloride were added to the culture medium
starting from day 3 after transfection (day 1 of exposure). We compared excitatory synapse density in
(i) control MEM medium with 100 µM α-murocholic acid, 200 µM taurocholic acid and 2.5 mM
ammonium (MIX condition), (ii) MEM medium with 2.5mM ammonium or (iii) MEM medium. We
performed morpho-functionnal analysis by using confocal microscopic analysis of CA1 pyramidal
neuron dendritic spines as proxies for excitatory synapses in electroporated cells. We used imageJ to
manually determine dendritic spine density. Statistical analysis was conducted using PRISM software
for multiple t-test, with Holm-Sidak correction method. P< 0,05 was considered significant.
Results: Rat hippocampal CA1 pyramidal neurons showed a significantly lower dendritic spine density
after 2 and 3 days of exposure to MIX conditions as compared to control conditions (respectively p =
0.006 and p = 0.0005). We observed a concomitant trend toward decreasing dendritic spine density in
the ammonium condition as compared to control (respectively p = 0.048 and p = 0.03 before
correction) and interestingly as compared to MIX condition (p = 0.038 before correction). Dendritic
spine density were comparable between experimental groups after 4 days of exposure for all
conditions.
Conclusion: We demonstrate here that mimicking cholestasis ex vivo leads to significant decrease of
dendritic spine density in rat hippocampal CA1 pyramidal neurons following 3 days of exposure.
Interestingly, when using ammonium only, the effect is less pronounced, possibly reflecting a
synergistic effect of ammonium with α-murocholic acid and taurocholic acid. The observed decrease in
dendritic spine was temporary in our conditions, possibly reflecting partial destruction of existing
synaptic networks due to toxic exposure (bile acids or in combination with NH4+), with secondary
development of a rescue network. We are currently testing this hypothesis by examining dendritic
spines turn-over.
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Objectives and Study: Wilson's disease (WD) is an autosomal recessive of copper homeostasis
caused by mutations in the ATP7B gene, which prevents accumulation of copper in the liver (and in
the whole organism). Two pathogenic ATP7B mutations are expected to be found in WD patients, but
in about 10% of cases only one mutation, or none, is found, regardless of the sequencing
methodology used. Therefore, we decided to assess whether additional copper homeostasis genes
(CHGs) harbored pathogenic mutations, which might help explain the WD phenotype in patients with
one or no ATP7B pathogenic mutations.
Methods: 14 CHGs (ATOX1, ATP7A, CCS, COMMD1, COX17, MTF1, SLC31A1, SLC31A2,
STEAP1, STEAP2, STEAP3, STEAP4, XAF1, XIAP) besides ATP7B were analyzed by targeted NextGeneration Sequencing (NGS) in a cohort of 17 Italian WD patients. Single nucleotide polymorphisms
(SNPs) were also evaluated in all the analyzed genes. Patients were selected based on the following
criteria: low ceruloplasmin and copper serum levels, increased urinary copper excretion, presence of
Kayser-Fleischer ring, neurologic and psychiatric symptoms, Coombs-negative hemolytic anemia, liver
biopsy.
For missense variants, in silico predictions of pathogenicity were performed. For prediction of splicing
alterations, Human Splicing Finder v.3 was used.
Results: 8 out of 17 patients (47.06%) were found to be compound heterozygous for ATP7B
pathogenic mutations, 5 (29.41%) were heterozygous, 2 (11.76%) homozygous, whereas in the
remaining 2 patients (11.76%) no pathogenic mutations were detected. Eleven distinct ATP7B
mutations of known pathogenicity were found. An additional mutation, c.2078C>T (p.Ser693Phe) has
never been described before.The most frequent mutation turned to be the variant c.3904-2A>G,
disrupting the splice acceptor site at the 3' end of intron 18-19. The mutation c.3207C>A
(p.His1069Gln), which is the most common one in Europe, was the second most abundant mutation in
our study.
In addition, two additional rare ATP7B variants of unknown clinical significance were found:
c.2292C>T (p.Phe764=) in a patient heterozygous for ATP7B pathogenic mutations and c.212223C>G in a patient with no detected ATP7B pathogenic mutations.
Low frequency ATP7B polymorphisms c.1870-65G>A and c.51+110G>A were significantly enriched in
WD patients compared to a control population of Tuscanian individuals (Italy) and might behave as
disease-modifying variants. Some variants, most of them intronic or in the untranslated regions, were
found in the additional CHGs besides ATP7B (Table 1), but their functional meaning could not be
easily inferred. Of these, COMMD1 c.358C>T (p.Arg120Trp) was predicted to be pathogenic by three
out of four in silico tools.
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[Rare variants in CHGs]
Conclusions: Although we found a high percentage (41.17%) of patients with one or no pathogenic
ATP7B mutations, it is unlikely that pathogenic mutations in the coding regions of other CHGs
represent the genetic causes of this specific WD subgroup. The evaluation of the clinical significance
of the non-coding variants identified in the present study requires a larger recruitment and analysis of
WD patients by NGS methodology. An alternative strategy could be represented by the whole exome
analysis in WD patients with a single pathogenic mutation in the ATP7B gene.
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Background and aims: Progressive Familial Intrahepatic cholestasis type 2, or BSEP-deficiency
(BSEP-def), results from mutations in the ABCB11gene. Mutations impair biliary bile salt secretion,
leading to progressive cholestatic liver disease in early childhood. Symptoms are often unresponsive
to current medical therapy. Rather, patients are treated by surgical biliary diversion (SBD) and/or liver
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transplantation (LTx). We recently reported that SBD is associated with long-term native liver survival
(NLS) in BSEP-def patients (Hepatology 2018, 68:S130). We now assessed if specific biochemical
changes induced by SBD could function as a predictive parameter for long-term NLS.
Methods: From the global NAPPED database we analysed patients with compound heterozygous or
homozygous pathological mutations in ABCB11, who had undergone SBD (n=51). Patients were
categorized according to genotype: mild (at least one D482G or E297G mutation; n=34), moderate (at
least one missense mutation, but not D482G or E297G; n=14) or severe (mutations leading to
truncated or otherwise non-functional protein; n=3). For biochemistry analyses we used the most
recent sample pre-SBD and the first sample at least 2 months post-SBD. Continuous variables are
expressed as medians and interquartile range. The association between serum bile acids (SBA),
alanine aminotransferase (ALT) or total serum bilirubin (TSB), and NLS was analysed with log-rank or
cox-regression (corrected for sex and birthyear). Receiver Operating Characteristic curve analysis was
performed to assess to what extent SBA values post-SBD could predict long-term NLS.
Results: The major indication for SBD had been refractory, cholestatic pruritus (89%). SBD consisted
of partial external biliary diversion (PEBD, n=47), ileal exclusion (n=3) or cholecystocolostomy (n=1).
Follow-up after SBD (at age 2.9 [1.3-6.0] years) was 9.5 [2.5-12.5] years. Pruritus was present in 94%
pre- and in 41% post-SBD (p< 0.001). The diversion was surgically closed in 6 patients (mild=2,
moderate=3, severe=1) at 2.0 [0.1-4.0]years after SBD, followed by LTx in 5/6 patients at 6.3 [0.910.3] years post-SBD. LTx was performed in 32% of the 51 patients, at 2.7 [1.2-10.3] years after SBD.
In BSEP-def patients of mild or moderate genetic severity, SBD was associated with a decrease from
pre-SBD to post-SBD in SBA (from 335 [195-459]uM to 44 [3-239] uM, p< 0.001), AST (from 118 [90376] U/L to 78 [44-157] U/L, p=0.005), ALT (from 145 [58-384] U/L to 34 [22-89] U/L, p< 0.001) and
TSB (from 53 [21-120] uM to 9 [7-19] uM, p< 0.001). Upon multivariate analyses, only SBA was
significantly associated with NLS (p< 0.001). The figure shows NLS at the arbitrarily cut-off SBA level
< or>100uM (p< 0.001), with an area under the ROC curve of 0.753 and an optimal cut-off point of
109mM with both sensitivity and specificity of 75%.
Conclusions: SBD profoundly decreased SBAs in BSEP-def patients of mild or moderate genetic
severity. Present data indicate that SBA levels < 100uM after surgical biliary diversion predict a longterm NLS.

[Native liver survival in patients with a post-SBD serum bile acid concentration < or > 100µM]
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Objectives and Study: Hepatoadrenal syndrome or relative adrenal insufficiency (RAI) is clinically
undetectable and is a silent predisposing factor for morbidity and mortality amongst cirrhotic adults
with poor outcome.. There are no studies available in cirrhotic children till date. We aimed to study 1)
prevalence of RAI in children in cirrhotics using low dose short synacthen test (LDSST), 2) assess the
surrogatory markers of RAI [interleukin-6 (IL-6) and tumor necrosis factor-α (TNF-α)] and serum high
density lipoprotein (HDL), precursor of serum cortisol and 3) assess outcome (organ failures, minor
events, hospital admissions and mortality) over 180 days follow-up.
Methods: This was a prospective longitudinal observational study. Enrolled hemodyamically stable
cirrhotic patients with (decompensated) or without ascites (compensated) were sampled for serum
basal cortisol, administration of 1 mcg intravenous synacthen (LDSST) and re-sampled after 30
minutes for serum peak cortisol at baseline day 1 (D1) and day 21 (D21), after supportive therapy.
Delta cortisol was defined as difference between serum basal and peak cortisol. In addition, serum
TNF-α, IL-6 and HDL levels were assessed at D1 and D21. Known patients on corticosteroids
(autoimmune liver disease or other conditions), adrenal insufficiency, terminally ill, concurrent
infections, septicemia and shock were excluded. RAI was diagnosed as PC < 500 nmol/L. Recovered
acute event was defined as resolution from hepatic encephalopathy, gastrointestinal bleeding,
systemic infection and spontaneous bacterial peritonitis in the recent past 90 days of enrollment. Poor
outcome was defined as one or more organ failure, need for liver transplantation or mortality.
Results: Of the 44 enrolled cirrhotics (n=25 decompensated), prevalence of baseline RAI was 54%.
Comparison of patients with baseline RAI (n=24) vs. normal adrenal functions (n=20) were age
[162(120-180 vs. 138(96-189) mo, p=0.1], hypersplenism (n=14 vs. n=15, p=1.0), significant
esophageal varices (n=20 vs. n=11, p=0.04), basal cortisol [279(222-320) vs. 477(414-580) nmol/L, p<
0.001], peak cortisol [400(312-450) vs. 667(594-791) nmol/L, p< 0.001] and delta cortisol [100(54-165)
vs. 185(111-278) nmol/L, p=0.04]. RAI progressed to 70% (decompensated (n=19) and compensated
(n=12) by D21. Comparison of D21-RAI in decompensated vs. compensated (table 1) were baseline
serum sodium (133±4.1 vs. 137±3.5 meq/L, p=0.01), potassium (3.8 ± 0.83 vs. 4.0± 0.25 meq/L,
p=0.47), total bilirubin (3.2±2.8 vs. 1.2 ±1.0 mg/dL, p=0.03), international normalized ratio (2.3±1.2 vs.
1.2±0.1, p=0.004) and PELD score [14.6± 3.3 vs.-3.8± 5.7, p< 0.001], follow-up organ failures + minor
events (n=11 vs. n=1, p=0.01) and hospital admissions (n=13 vs. n=3, p=0.02). In regression analysis,
determinants of significant follow-up events were D1 serum albumin (p< 0.001) and D1 peak cortisol
(p=0.004) and poor outcome were PELD scores (p=0.002) and D21 basal cortisol (p=0.01).
Conclusions: This is the first study in children that shows that hepatoadrenal syndrome exists in
cirrhotic children. Decompensated cirrhotics have lower basal cortisol, higher serum interleukin-6,
lower serum HDL, hyponatremia and significant followup events. Poor outcome is determined by the
higher PELD scores and poor adrenal reserve.
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Comparison at baseline (D1)

Comparison at D21

Decompensated Compensated
p value
RAI (n=19)
RAI (n=12)
Serum
basal
cortisol
(nmol/L)
Serum
peak
cortisol
(nmol/L)

332± 140

402 ± 191

298 ± 117

494 ± 134

Decompensated Compensated
p value
RAI (n=19)
RAI (n=12)

0.49

Serum
basal
117 ± 123
cortisol
(nmol/L)

240 ± 110

0.008

0.16

Serum
peak
339 ± 130
cortisol
(nmol/L)

349 ± 164

0.9

53 ± 59

0.25

Serum
delta
cortisol
(nmol/L)

82 ± 145

195 ± 128

0.03

Serum
delta
81 ± 68
cortisol
(nmol/L)

Serum
albumin
(mg/dL)

2.6±0.9

4.1± 0.3

<0.001

Serum
albumin
(mg/dL)

3.1 ± 0.85

4.3 ± 0.27

<0.001

7.3 ± 17.3

0.03

Serum
IL-6
(pg/mL)

38 ± 50

10 ± 20

0.1

3.5 ± 10.7

0.29 ± 0.6

0.3

29 ± 16.1

41 ± 10

0.26

0

0.02

Serum IL90 ± 207
6 (pg/mL)
Serum
TNF-alpha 69 ± 252
(pg/mL)

0.5 ± 1.1

0.4

Serum
TNFalpha
(pg/mL)

Serum
HDL
(mg/dL)

38 ± 12

0.003

Serum
HDL
(mg/dL)

3 (25)

0.001

Poor
outcome, 7 (37)
n (%)

22± 14

Recovered
acute
17 (89)
event, n
(%)

[Comparison of D1 and D21 values of cirrhotic patients who developed D21-RAI (n=31)]
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H-O-018
Endoscopic variceal ligation as primary prophylaxis for upper gastrointestinal bleeding in
children
Jesús Quintero1, Javier Juampérez1, Maria Mercadal-Hally1, Ecaterina Julio1, Juan Ortega2, Jose A.
Molino3, Monder Abu-Suboh4, Juan Dot4
1Hospital

Vall d'Hebron, Paediatric Hepatology and Liver Transplantation Unit, Barcelona, Spain
Vall d'Hebron, Paediatric Intensive Care Unit, Barcelona, Spain
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4Hospital Vall d'Hebron, Digestive Endoscopy Department, Barcelona, Spain
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Objectives and Study: In contrast to the well described guidelines for the management of portal
hypertension (PH) in adults, there is limited evidence about the optimal prophylactic management of
variceal bleeding in children. The study was made to assess the efficacy of endoscopic variceal
ligation as primary prophylaxis to prevent upper gastrointestinal bleeding in children with portal
hypertension.
Methods: From January 2014 to January 2017, all paediatric patients with chronic liver disease and
medium to large oesophageal varices or reddish spots were prospectively included in the protocol of
primary prophylaxis with endoscopic variceal ligation (EVL). A second retrospective group of patients
was made after reviewing medical records of 30 paediatric patients with chronic liver disease and
portal hypertension that presented oesophageal varices in the upper endoscopy and had received
propranolol as primary prophylaxis.
Results: Twenty-two patients (73.3%) reach varices eradication in the EVL- group with a median
number of procedures of 2 (1-4) and a median time to eradication of 3.40 months (1.10-13.33). No
endoscopic related complications were observed. Five patients were still into the banding program at
the end of follow-up. Three cirrhotic patients underwent liver transplantation while they were in the
EVL program due to PH progression without evidence of bleeding in any case. Statistically significant
differences were observed in the bleeding rate at three years between propranolol and EVL groups
(6/30, 20% vs 1/30 3.3%; P < 0.04). Patients treated with EVL presented a significant better three-year
survival with the native liver and survival without surgical interventions/TIPS compared to propranolol
group (73.0% vs 53.9%; P < 0.046 and 90.9% vs 34.9%; P< 0.001 respectively). Although no
statistically significant differences were observed in terms of patient survival at 1 and 3-years between
EVL and propranolol groups (100%, 100% vs 96.7%, 96.7%, respectively).
Conclusion: In our study a statistically significant difference was obtained between patients treated
with EVL compared to patients treated with NSBBs as primary prophylaxis, in terms of bleeding rate
and survival without portosystemic shunt (surgical procedure or TIPS). Primary endoscopic variceal
ligation could be a safe and effective treatment to prevent upper gastrointestinal bleeding in paediatric
patients with portal hypertension.
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Shortened 8-weeks course of Sofosbuvir/Ledipasvir therapy in adolescents with chronic
Hepatitis C infection: a real-word experience
Daniele Serranti1, Icilio Dodi2, Emanuele Nicastro3, Marta Cangelosi2, Elisa Bartolini1, Greta
Mastrangelo1, Pietro Vajro4, Lorenzo D'Antiga3, Giuseppe Indolfi1
1Meyer
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2Ospedale

Objectives and Study: The fixed-dose combination of Sofosbuvir/Ledipasvir (SOF/LED) has been
approved by the European Medicine Agency (EMA) for treatment of adolescents (12 to 17 years of
age) with chronic hepatitis C virus (HCV) genotype 1 and 4 infection. The standard duration of
treatment is 12 weeks. Studies in adults showed that treatment-naïve, non-cirrhotic patients with HCV
genotype 1 infection and baseline viremia levels lower than 6 million IU/mL could be effectively treated
with SOF/LED for 8 weeks. No data is currently available on the efficacy of this shortened treatment
duration in adolescents. The aim of the present study is to evaluate the safety and efficacy of
SOF/LED for 8 weeks in Italian adolescents.
Methods: This study is part of an ongoing, prospective, open-label multicentre trial involving 13 Italian
centres and collecting real-world data on the use of direct-acting antivirals for treatment of chronic
HCV infection in Italian children and adolescents. Treatment-naïve, non-cirrhotic adolescents (ages ≥
12 years), infected with genotype 1, presenting with HCV viremia < 6 million IU/mL received the
combination of SOF/LED (400/90 mg once a day) for 8 weeks. The key efficacy endpoint was SVR12
(sustained virological response 12 weeks after the end of treatment defined by negative HCV viremia
as determined by a high-sensitive detection method with a lower limit of detection < 15 IU/mL). Safety
was assessed by adverse events and clinical/laboratory data. The study is still ongoing.
Results: Thirteen consecutive adolescents were enrolled and treated between June and December
2018. The mean age was 14.5 years (range 12-17). Genotype distribution was as follows: genotype
1a, n 7 (53.8%); 1b, n 5 (38.5%); 1 undefined, n 1 (7.7%). The majority were female (61.5%). All the
patients were vertically-infected. Two patients are still on-treatment and were HCV RNA negative at
treatment week 4 and 8, respectively. Overall, the end of treatment response (treatment week 8),
SVR4, SVR8, and SVR12 were 100% (data available for 11, 10, 9 and 8 patients, respectively) and no
virological breakthrough was observed. No patients experience a grade 3-4 adverse event or a serious
adverse event. Complete SVR12 data will be presented.
Conclusions: SOF/LED administered in the real-world for 8 weeks in treatment-naïve, non-cirrhotic
adolescents (ages ≥ 12 years) with HCV genotype 1 infection and HCV viremia < 6 million IU/mL is
effective and safe. This pilot study supports the shortened 8-week treatment with SOF/LED for
treatment-naïve, non-cirrhotic adolescents with HCV genotype 1 infection and HCV viremia < 6 million
IU/mL.

Disclosure of Interest: Daniele Serranti, Elisa Bartolini and Giuseppe Indolfi are involved as
investigators in a Phase 2 Trial sponsored by Gilead. The sponsor is not involved in the study here
presented.
Contact e-mail address: daniele.serranti@meyer.it
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Development and Validation of a novel, dynamic, etiology specific prognostic model (PedsHAV) in 100 children with Hepatitis A induced pediatric acute liver failure
Bikrant Biharilal Raghuvanshi1, Vikrant Sood1, Rajeev Khanna1, Seema Alam1
1Institute

of Liver and Biliary Sciences, Pediatric Hepatology, New Delhi, India

Objectives and Study: Hepatitis A virus (HAV) is the commonest cause of pediatric acute liver failure
(PALF) in developing countries. Currently used prognostic models in PALF are not etiology specific.
Our objective was to identify the predictors of outcome in HAV induced PALF and to develop HAV
specific prognostic model for liver transplant (LT) listing.
Methods: All children with HAV induced PALF as defined by IgM HAV positivity were included. Those
with incomplete records were excluded. Outcome was defined at day 28 and poor outcome included
death and LT. Institutional ethics committee approval was obtained. Logistic regression analysis (LRA)
was done to identify the independent predictors of outcome which were then used to derive the novel
prognostic model (Peds-HAV). The first 75 patients formed the derivation cohort. The score is being
prospectively validated and 25 patients have been included till date.
Results: HAV was the single largest etiology of PALF accounting for 100 (47.6%) of 210 cases. The
median age of the children with HAV induced PALF was 9 years. 60% of them had Grade III/IV hepatic
encephalopathy (HE). Poor outcome was seen in 29/75 (38.7%) of derivation cohort and 11/25 (44%)
of validation cohort. The patients with poor outcome were younger, had longer jaundice to HE (JE)
interval, greater proportion with grade III/IV HE, higher bilirubin, INR, lactate and ammonia with a lower
ALT and albumin compared to those with good outcome. On LRA, we found that INR, JE interval and
presence of grade III/IV HE were independent predictors of poor outcome. Using ROC curves, we
determined best cut-offs of all these parameters (INR > 3.1 and JE interval > 6 days). We thus
developed a simple, easy to calculate and bedside prognostic tool based on these 3 parameters and
named it ´Peds-HAV´ model (INR > 3.1; JE interval > 6 days, HE grade II/IV). The score can vary from
a minimum of 0 (no criteria met) to maximum of 3 (all 3 criterias met). The Kaplan Meier analysis
showed survival of 100, 82, 41 and 5% at scores of 0, 1, 2 & 3 respectively. Hence, presence of 2 or
more criteria suggested poor outcome and such a patient would need listing for LT. Peds-HAV model
had the best AUROC (0.84) as compared to other existing listing criteria for LT in PALF (KCH: 0.74,
PELD >27: 0.76). This innovative model had sensitivity of 85% and specificity of 83%. In contrast,
KCH score compromised on sensitivity (sensitivity: 60%, specificity: 88.1%), whereas PELD
compromised on specificity (sensitivity: 92%, specificity: 61%). Our model was also dynamic and
Peds-HAV at 72 hours predicted outcome with 95.7% sensitivity and 96.6% specificity and day 7
Peds-HAV predicted outcome with 100% sensitivity and specificity. Till date, we have prospectively
evaluated the model in 25 children (validation cohort). In the validation cohort, Peds-HAV model
predicted outcome with 100% sensitivity, 92.9% specificity and 96% accuracy.
Conclusions: The Peds-HAV model (INR > 3.1, JE interval > 6 days & HE grade III/IV) is an easy,
simple, bedside, dynamic, etiology (HAV) specific model based on 3 objective parameters, that
determines outcome with good sensitivity and specificity and hence, should be used as LT listing
criteria in HAV related PALF. Our future endeavour is external validation of this prognostic model.
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[Fig 1A: Survival at different Peds-HAV score. Fig 1B: Comparison with other prognostic models]

Contact e-mail address: bikrant18may@gmail.com

Volume 68, Supplement 1, May 2019

709

HEPATOLOGY - General Hepatology
H-O-021
A combined blood and MR imaging risk score for monitoring liver inflammation in paediatric
AIH
Kamil Janowski1, Andrea Dennis2, Maciej Pronicki3, Wiesława Grajkowska3, Małgorzata Woźniak1,
Piotr Pawliszak4, Elżbieta Jurkiewicz4, Matt Kelly2, Stefan Neubauer2,5, Rajarshi Banerjee2, Piotr
Socha1
1Children's

Memorial Health Institute, Department of Gastroenterology, Hepatology, Nutritional
Disorders and Pediatrics, Warsaw, Poland
2Perspectum Diagnostics, Innovation, Oxford, United Kingdom
3Children's Memorial Health Institute, Department of Pathology, Warsaw, Poland
4Children's Memorial Health Institute, Department of Diagnostic Imaging, Warsaw, Poland
5University of Oxford, Division of Cardiovascular Medicine, Oxford, United Kingdom
Background and aims: Management of autoimmune hepatitis (AIH) is highly variable in practice, with
lack of consensus on optimal follow up strategies for patients, including the utility of on-treatment liver
biopsy. Patient preference does not support serial biopsies, and blood based measures alone lack the
sensitivity to subtle inflammation.
LiverMultiScan™ is a multiparametric MRI method which measures iron-corrected T1 (cT1). This has
been shown to correlate with the key histological features of liver disease (ballooning, inflammation
and fibrosis), and to predict clinical outcomes. Here, we evaluate the utility of cT1 in AIH, in
combination with circulating biomarkers, for the stratification patients experiencing flares of liver
inflammation.
Methods: Forty-six AIH patients (19 male; mean age 13.8 [6-18yrs]; underwent LiverMultiScan™, with
comparison to liver biopsy and liver enzymes (ALT, AST, GGT and bilirubin). Correlation with the
imaging and blood biomarkers against biopsy was explored using Spearman's Rho. The ability of
these biomarkers to identify individuals with histologically confirmed portal inflammation was evaluated
using AUROC analysis, with step-wise logistic regression used to combine biomarkers into a risk
score.
Results: All biomarkers correlated with Ishak fibrosis (Table 1 - top) and all except total bilirubin
correlated with portal inflammation (Table 1 - bottom). Pairwise comparisons identified different
patterns for cT1 compared to blood biomarkers, with stronger separation between Ishak scare 2-3 and
5-6 (P < .001) and equally a more stepwise pattern with portal inflammation.Independently, both cT1
and ALT were the best predictors of portal inflammation ≥2 (cT1 AUROC: 0.70 (0.55-0.85, se: 39%,
sp: 100%, NPV:61%, PPV: 100%) ); ALT AUROC 0.73 (ci: 0.58-0.88), se: 61%, sp: 77%, NPV: 56%,
PPV: 81%). Interestingly, the superior model with the strongest predictor of those with current portal
inflammation ≥ 2 was a risk score combining cT1, total bilirubin and AST, (AUROC of 0.84 (0.7-0.94))
that was able rule-in those currently experiencing a 'flare' with 100% specificity (PPV 100%, NPV 57%,
Sensitivity 50%).
Conclusions: Both ALT and cT1 are effective biomarkers for identifying portal inflammation. This
performance for identifying low level inflammation however is further enhanced when cT1 is used in
composite with AST and total bilirubin, highlighting the potential of multiparametric MRI when used in
conjunction with circulating markers of disease for monitoring paediatric patients with AIH. Further
research is warranted.
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.”
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[Table 1: cT1 and blood biomarkers correlation with Ishak fibrosis and portal inflammation]
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Cellular infiltrate and expression of IL-37 in pediatric AIH, PSC and ASC
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Objectives and Study: Interleukin-37 (IL-37) is an anti-inflammatory cytokine of the IL-1 family
binding to extracellular IL-18R1 and SIGIRR and binding intracellularly to the TGFβ-signaling molecule
Smad3. We hypothesize that IL-37 modulates liver inflammation and fibrogenesis by interacting with
the signaling cascade of pro-fibrogenic TGFβ. Liver fibrosis is the histological hallmark of primary
sclerosing cholangitis (PSC), which is often associated with inflammatory bowel diseases (IBD).
Autoimmune sclerosing cholangitis (ASC) is the overlap syndrome between PSC and autoimmune
hepatitis (AIH). The aim of this study was to characterize the inflammatory cell infiltrate, intensity and
spatial distribution of IL-37 expression in the liver of PSC, ASC and AIH.
Methods: 34 historic liver biopsies from children (median age: 13y (3;17); male: 67,6%) with PSC
(n=10), ASC (n=7), AIH (n=8) and controls (n=9) were selected, of whom 90%, 86%, 38% and 11%,
respectively, had associated IBD. The cellular infiltrate of liver specimen was immunophenotyped by
staining against CD3, CD8, CD15, CD20 and CD38. All histological slides were digitized. The areas of
fibrosis and parenchyma were encircled to count the specific cell infiltrate per area. Immune staining
against human IL-37 was established by testing three different commercially available and in house
antibodies. A semi-quantitative scoring system was established to describe the expression level of IL37. Tyramide-based immunofluorescence double stainings against CD163, a-SMA, CD4 and FoxP3
were established in order to assign IL-37 expression to different cell types.
Results: AIH separates from PSC and ASC by higher numbers of CD3 and CD8 positive T cells in
parenchyma, higher B cell counts in both parenchyma and portal triad as well as higher numbers for
plasma cells in the portal triad. ASC shows significantly more granulocytes in the portal triad in
comparison to PSC and AIH. Overall IL-37 expression and IL-37 positive cellular infiltrates were
significantly higher in PSC, AIH and ASC compared to the control group and positively correlated with
blood levels of serum IgG, alkaline phosphatase and transaminases. IL-37 was mainly detected in
hepatocytes and bile duct epithelia. The intracellular distribution showed a granular pattern mostly
located in the cytosol with positive nuclear staining of hepatocytes in areas of severely inflamed
parenchyma. Costainings revealed IL-37 positivity of CD4 and FoxP3 regulatory T cells in portal tracts
and were associated with a higher degree of fibrosis and inflammation. Additionally, intranuclear
staining signals of IL-37 in Kupffer and hepatic stellate cells (HSCs) could be detected.
Conclusions: The pattern of the immune cell infiltration discriminates between PSC, ASC and AIH
and may be used as a diagnostic tool in addition to common clinical and histomorphological features.
The main source of IL-37 in liver tissue are hepatocytes, bile duct epithelia and to a lower extent
Kupffer cells and HSCs, and in the periportal tracts Th cells and regulatory T cells. Increased
expression of IL-37 with hepatic inflammation and the association of IL-37-positive cellular infiltrates in
fibrotic portal tracts indicates an involvement of IL-37 in the process of liver inflammation and fibrosis.
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Functional and immunometabolic analysis of liver derived MAIT cells in autoimmune liver
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Objectives and Study: Mucosal-associated invariant T (MAIT) cells are the most abundant invariant
T cell subset in the human liver. Their unique T cell receptor Vα7.2 is restricted by MR1, a MHC Class1 like molecule. MAIT cell activation, via MR1 by microbial vitamin B metabolites or cytokines e.g.
Interleukin 12 or 18, induces rapid release of Interferon gamma (IFNγ), Tumour necrosis factor alpha
(TNFa), Granzymes and Perforin. Liver MAIT cells are emerging as significant players in autoimmune
liver disease (AILD) but their biology is relatively unexplored. We aim to 1) investigate the functional
profile of human liver MAIT cells activated by E.coli primed human liver dendritic cells (DCs) and 2)
assess liver MAIT cell subset immunometabolism in AILD.
Methods: 1) Cell Sorted liver DCs (HLADR+, CD123+, CD11c+) from human explanted PSC liver
were stimulated with E.coli (200 E.coli/cell) or Control (Media with no E.coli) for 12hours, followed by
addition of Cell Sorted CD3+ T cells from the same liver into this co-culture for 4hours. Expression of
IFNy, TNFa and CD107a (degranulation marker) by MAIT cells (defined as CD3, Va7.2 TCR &
CD161) were examined. 2) Glucose catabolism in MAIT cell subsets from AILD explants (n=3, 1AIH,
1PSC, 1PBC) and normal liver (n=2 donor livers) were explored using fluorescent dyes to assess a)
Oxidative phosphorylation (mitochondrial mass (Mitotracker), mitochondrial membrane potential
(TMRE, tetramethylrhodamine, ethyl ester) and b) Glycolysis (2NBDG, 2-(N-(7-Nitrobenz-2-oxa-1,3diazol-4-yl)Amino)-2-Deoxyglucose) (n=1 AIH, n=1 donor liver). Co-culture and immunometabolism
results were analysed with FlowJo V.10 and GraphPad Prism 6.
Results: 1) Functional assessment of liver derived MAIT cells activated by E.coli primed liver DCs
revealed highest expression of IFNy 20.1% (TNFa 3.9%, CD107a 4.72%) compared to controls. 2) A
marked difference in fluorescent dye Mitotracker uptake is seen between AILD and normal liver
(Figure). Amongst AILD, slightly higher Mitotracker and TMRE (mitochondrial membrane potential)
uptake was noted in CD4 compared to CD8 or DN MAIT cells. There was low 2NBDG uptake overall
but none seen in CD4 MAIT cells.
Conclusions: We have shown for the first time that human liver MAIT cells can be activated by E.coli
primed liver DCs in the PSC liver. Our preliminary data suggests CD4 liver MAIT cells in AILD and all
normal liver MAIT cell subsets are metabolically quiescent compared to CD8 and DN liver MAIT cells
in AILD, which may be utilizing Glycolysis or an alternative metabolic pathway.
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[Liver MAIT cell glucose metabolism]
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Objectives and Study: Cytomegalovirus (CMV) represents the most frequent opportunistic infection
and has been shown to negatively impact on children after liver transplantation (LT). Preventative
strategies differ considerably between different centres. In the European multi-centre ChilSFree cohort
trial children prospectively underwent immunomonitoring from pre transplantation to 1 year post
transplant. Tacrolimus monotherapy based immunosuppression was used. The aim of the present
study was to describe different anti-CMV policies and related outcomes in this trial.
Methods: Routine local clinical and laboratory data had been prospectively centrally collected using a
Marvin based database including CMV serology, blood pp65 and/or CMV PCR as per local practice. A
survey about local anti CMV policies in the seven contributing centres was collected. CMV
infection/reactivation (CMVI) was defined as detectable CMVDNA or pp65 in the blood regardless of
the presence of symptoms.Graft dysfunction was defined as persistent (>2 weeks) alteration of liver
function tests due to either immunologic, biliary, vascular complications or unexplained causes.
Results: Two-hundred and sixty (260) LT in 246 children (131 boys, median age 2.4 years, 3
combined liver-kidney transplantation) were followed until 12 months after LT. Only early (< 30 days)
retransplants were included. The main indications for LT were cirrhosis/end stage liver disease (73%),
hepatic malignancies (11%) and decompensated metabolic liver disease (8%). Two centres used
preemptive therapy (PET = antiviral treatment when CMVDNA ≥ log5 copies/ml blood), while 5 centres
preferred anti-CMV prophylaxis (PRO) for 3 to 6 months: 2 centres used PRO for all patients while 3
centers used it only for CMV IgG-negative patients. Antiviral drugs were ganciclovir iv (5 mg/kg every
12h) or oral valganciclovir (15 mg/kg every 12h). Overall survival was 97%, retransplant-free survival
was 96%. None of the deaths or graft losses were CMV-related and no CMV disease was
documented. As expected, CMVI were more frequent (48% vs 15%, P < .0001) and occurred earlier
(50 ± 56 vs 116 ± 116 days post-LT) in PET than in PRO group. There was no difference in vascular
(P = 0.776) and biliary complications (P = 0.092), all-causes graft dysfunction (P = 0.681) and graft
loss or death between PET and PRO group (P = 0.326). Acute rejection was associated with CMVI (P
= 0.008), but only 9 out of 68 rejection episodes followed CMVI. Patients in the PRO group had a
longer cumulative duration of antiviral therapy than those in the PET group (116 ± 58 vs 15 ± 35 days,
P < .0001) and a higher incidence of cytopenia (20% vs 7%, P = 0.185). Using multivariate logistic
analysis, the occurrence of other (non-CMV) infections, rather than CMVI, was an independent risk
factor for graft dysfunction [OR 3.16 (95%CI: 1.72-5.81); P < .0001].
Conclusions: Anti-CMV strategies in paediatric LT are very heterogeneous throughout Europe. PET
and PRO are both safe and effective in controlling CMV-related complications, but PET is associated
with less antiviral use and related side effects. Randomized controlled trials are needed to definitely
assess long-term effectiveness and feasibility of this approach.
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Evolution of liver transplantation for children and adolescents in Europe - a report of the
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Objectives and Study: Since 1985, the European Liver Transplant Registry (ELTR) has been
collecting data on over 95% of all liver transplant procedures in children in Europe. We aim to present
an overview of this data in order to delineate current practice across Europe.
Methods: This analysis is based on clinical and laboratory data from 133 paediatric liver transplant
(pLTx) centres. Data on pLTx indication, graft donor and -recipient, transplant surgery and outcome of
transplantation is provided by each contributing centre according to a regularly updated questionnaire
via a web based platform in real time or via (inter)national Organ Sharing Organizations.
Results: From May 1968 until December 2017, 16610 pLTx in 14452 patients (female, 49%) have
been performed by 133 transplant centres in Europe. Half (49%) of all patients were transplanted in
infancy (aged ≤2 years), 34% were at school age (3-12 years) and 17% were adolescent (13-18
years). Indications for pLTx were congenital biliary disease (n=6211; 46%), metabolic disease
(n=2728; 20%), acute hepatic failure (AHF) (n=1736; 13%), cirrhosis (n=1086; 8%), cancer (n=886;
7%) and others (n=723; 5%). Separating the observation period in 3 eras of comparable overall
transplant volume of about 5000 pLTx in (A) before 1999, (B) from 2000 to 2009 and (C) after 2009
demonstrated profound changes in the frequency of application of different donor and graft types
(Figure). Whilst the number of full size grafts decreased from n=3195 (71%; A) via n=1732 (35%; B)
and n=1337 (26%; C), the number of split grafts increased from n=450 (10%; A) to n=1666 (34%; B)
but then decreased to n=1478 (29%; C). Simultaneously, the use of live donation increased from
n=296 (7%;A) via n=1131 (23%;B) to n=1985 (39%; C). In contrast, the number of reduced grafts
decreased from n=541 (12%;A) via n=407 (8%; B) to n=195 (4%; C). Only 85 donors after circulatory
death and 17 domino grafts have been used for children in the entire observation period (0.5 and
0.1%, resp.). Overall 5 year patient survival has improved from 74% (A) to 84% in (B) and remained so
in (C). Five-year patient survival according to different indications was highest in congenital
cholestasis (86%), followed by metabolic disease (85%) and was lowest in hepatic tumours (72%) and
AHF(68%). The number of pLTx per country population varied 6 fold across Europe, from 1 transplant
per 8653 residents in Belgium to 1 transplant per 53831 in Poland. The number of registered liver
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transplant centres per country population that undertook pLTx varied 3.4-fold, from 1 centre per 2.7
Mio country population (France) to 1 centre per 9.2 Mio in the UK and 1 centre per 12.6 Mio in Poland.
The majority of paediatric transplants is concentrated at large volume centres. The 10 centres (7%)
that have performed >500 pLTx represent 49% of all pLTx performed in Europe over the study period.
Conclusions: pLTX has become routine therapy for end stage liver disease. Survival rates have
reached a plateau and do not continue to improve. Surgical practice is changing and live donation liver
transplantation is increasingly being performed. The variance in pLTx availability across Europe and
volume of the centres warrants further analysis as to their potential relationship to differences in
indications and outcomes.

[Evolution of surgical technique in pLTx]
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Early emergence of de novo donor specific antibodies in pediatric liver recipients are
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Objectives and Study: Donor specific antibodies (DSA) appear in 8% of adult liver recipients, while
as many as 50% of pediatric recipients have documented DSA. The cause of this higher prevalence
and the timing of their development are both unknown, but may be related to immune system
maturation. Most studies to date in pediatric liver transplantation (LT) recipients have been performed
at late time points, yet many children are transplanted early in life, during potentially immunologically
sensitive windows. The aim of our study was to analyze the emergence of DSA in children in the first 2
years after a LT and factors associated with their development.
Methods: Our retrospective study included patients who underwent a first LT in childhood (< 18 years
old at LT) in Geneva between 2012 and 2016. We enrolled children who had at least 2 DSA assays in
the first two years post-transplantation. Donor, surgical and recipient variables were collected. DSA
were measured using Luminex technology. Mean Fluorescence Intensity >1000 was considered
positive. Cumulative probability of DSA-free survival was calculated with the Kaplan-Meier method,
and curves were compared using the log-rank test. Institutional review board approval was obtained.
Results: 78 patients were retrospectively eligible for the study. 17 were excluded because of missing
DSA data. Finally, sixty-one patients were enrolled. The median follow-up time was 284 days
[IQR=475]. 78% of patients had at least one DSA positive during the follow-up of which 75% were
class II DSAs. Biliary atresia was the indication for LT in 55% of cases (44% female). The median age
at transplantation was 20 months [IQR= 105]. 93% received a graft from a deceased donor. 89% had
basiliximab induction, and 64 % received steroids after LT. 33% experienced T-cell-mediated-rejection
(TCMR) during follow-up. Included and excluded patients differed for the following variables: follow-up
(284 days versus 2548 days, p < 0.001), preformed DSA (21% versus 47 % p =0.04), donor status
(7% of alive donor versus 35%, p = 0.004), and warm ischemia time (56 minutes versus 65 minutes,
p=0.005).
We analyzed the following factors for their contribution to appearance of de novo DSA: TCMR, age at
LT, steroid use after LT, gender mismatch, recipient CMV status, and preformed-DSA. Figure 1 shows
the cumulative probabilities of survival without DSA among patients eligible for the study and
according to the occurrence of TCMR. DSA-free survival is significantly increased in the group without
TCMR for a follow-up of 2 years (log rank test: p = 0.042) and 1 years post-LT (log-rank test p =
0.026).
There was no significant difference in DSA-free survival for the other variables.
Conclusions: Our data demonstrate a high occurrence of de novo DSA early after a pediatric LT and
suggest a link between TCMR and DSA appearance. To our knowledge, no other data exist
concerning the development of DSA during this early period after LT in children. Whether DSA are
causative of TCMR or a hallmark of allo-immune activation is still a matter of debate. Prospective
studies are mandatory to understand the temporal sequence of humoral and cellular events after
pediatric LT.
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[Comparative DSA-free survival betwwen patient with and without any TCMR during follow-up ]
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USP53 mutation manifest as low-GGT intrahepatic cholestasis
Ye Yang1, Jing Zhang1, Jingyu Gong1, Meihong Zhang1, Jiaqi Li1, Xinbao Xie2, Yi Lu2, A S Knisely3,
Andrea Lana3, Jianshe Wang2
1Jinshan

Hospital of Fudan University, Department of Paediatrics, Shanghai, China
Hospital of Fudan University, Centre of Paediatric Liver Diseases, Shanghai, China
3Medizinische Universität Graz, Institut für Pathologie, Graz, Austria
2Children’s

Objectives and Study: Much hereditary childhood liver disease manifests with cholestasis. Among
patients with cholestasis and normal or low serum γ-glutamyltransferase activity (GGT; “low-GGT
cholestasis”) in whom errors of bile acid synthesis or conjugation are excluded, 75-80% harbour
mutations in ATP8B1 or ABCB11, with MYO5B, NR1H4, and TJP2 mutations identified in an additional
< 5%. We sought mutated genes in our patients with unexplained low-GGT cholestasis, identified a
candidate gene in 5 patients of whom 3 had come to liver biopsy, and assessed light-microscopic and
ultrastructural features in biopsy materials.
Methods: In a retrospective study, we enrolled for whole-exome sequencing those paediatic patients
at our center from 2011 to 2018 who had hypercholanaemia, conjugated hyperbilirubinaemia, and
normal or low GGT for the degree of hyperbilirubinaemia (highest GGT < 100 IU/L) without identified
mutations in ATP8B1, ABCB11, ABCB4, MYO5B, or TJP2 (43 patients; 41 families, none with
acknowledged consanguinity). Clinical records and findings on light microscopy and transmission
electron microscopy of liver-biopsy materials were reviewed.
Results: We found biallelic mutations in USP53 in 5 patients (P) from 5 unrelated families (P1:
c.1012C>T / c.1012C>T, p.R338X / p.R338X; P2: c.831_832insAG / c.169C>T, p.Y277fs17 / p.R57X;
P3: c.569+2T>C / c.878G>T, NA / p.G293V; P4: c.1012C>T / c.581delA, p.R338X / p.E194fs37; P5:
c.1012C>T / c.1426C>T, p.R338X / p.R476X). All were aged < 1y at onset of jaundice (range, 2d 6mo). Cholestasis was transient, with resolution of hyperbilirubinaemia in all to date except P5 (lost to
follow-up while still icteric), although slight elevations in transaminase activity persist in P1 and P4.
The oldest patient is now aged 5y. Light microscopy identified intralobular cholestasis (hepatocellular
and canalicular) with rosetting and giant-cell change of hepatocytes. Both portal-tract fibrosis, with
bridging and parenchymal nodularity, and perisinusoidal and perihepatocytic fibrosis were seen. Bileduct appearances were unremarkable. On ultrastructural study, hepatocyte-hepatocyte tight junctions
were elongated.
Conclusions: Ubiquitin carboxyl-terminal hydrolase 53 (USP53, encoded by USP53), a protein
classed for structural reasons as a de-ubiquitinating enzyme but likely without catalytic activity,
interacts with the tight-junction constituent tight junction protein 2, encoded by TJP2. TJP2 mutation
can cause low-GGT intrahepatic cholestasis, with lobular disarray and elongated hepatocytehepatocyte tight junctions. A single patient with biallelic USP53 mutation and cholestasis as a child is
described (2018; Genet Med. doi:10.1038/s41436-018-0288-x). Our findings extend this preliminary
report and indicate that USP53 mutation may generate a partial phenocopy of TJP2 disease.
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Mayo PSC risk score: a prognostication tool for Biliary Atresia outcomes in adulthood
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Objectives and Study: Native liver survival (NLS) for Biliary Atresia (BA) into adulthood, has been
reported as 14-44% worldwide. Complications in adulthood, including portal hypertension (PHT) and
cholangitis are common, leading to liver transplantation (LT) rates of up to 25%. Prognostic data for
young people (YP) with BA, entering adulthood with their native liver, is scarce. Model for End Stage
Liver Disease (MELD) and UK End Stage Liver Disease (UKELD), are scoring systems, validated for
evaluating chronic liver disease severity, and, organ allocation. The revised Mayo PSC risk score
(MPSCrs) is a validated severity stratification model, developed specifically for Primary Sclerosing
Cholangitis (PSC), which is a fibro-inflammatory biliary disease, like BA. Utility of these models in YP
with BA, has not been investigated. The aim of this study was to assess the utility of validated severity
scoring models for chronic liver disease and PSC, in prognosticating subsequent LT, in 16-year BA
native liver survivors.
Methods: Single-centre retrospective analysis of 397 patients, who underwent Kasai
Portoenterostomy (KP) at our centre between 1980-96. Of this cohort, 111 (28%) had their native liver
until at least 16 years of age. At latest follow up, 67 still had their native liver >16 years of age (Group
1) and 22 required LT >16 years of age, with the remainder being lost to follow up. Laboratory and
clinical data was collected at time-point A (median ages 12.2 years) and time-point B (median age
16.06 years). MELD, UKELD and MPSCrs at time-point B, and, the change (delta) in the three 3
scores between time-points A and B were calculated.
Results: Univariate cox regression analysis revealed MELD (HR 1.73 P< 0.01, UKELD (HR 1.62, p<
0.01) and MPSCrs (HR 9.8, p< 0.01), at time-point B, as significant risk factors for LT >16 years of
age. Area under the receiver operator characteristic (AUROC) was ≥ 0.75 for MELD (0.9), UKELD
(0.84) and MPSCrs (0.9) at time-point B (see graph). A cut-off for MPSCrs ³-0.87 at time-point B,
revealed optimal predictive accuracy (85% sensitivity, 82% specificity) for LT>16 years of age. No
specific cut-off values for MELD or UKELD, held optimal predictive accuracy (see table). Univariate
cox regression analysis for delta MELD (HR 1.4, p< 0.09) and MPSCrs (HR 5.6, p< 0.01), but not
UKELD (HR 1.07, p=0.6), are associated with increased risk for LT > 16 years of age.
Conclusions: There is a potential role for validated chronic liver disease prognostic scoring models,
to predict clinical outcomes in adolescent BA native liver survivors. Furthermore, MPSCrs,
demonstrates superiority to MELD and UKELD in predicting outcomes, highlighting more relevant
parameters in this biliary-specific disease model.
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Objectives and Study: Hepatocyte (HC) transplantation offers a promising alternative to orthoptic
liver transplantation in the treatment of acute liver failure. Upon transplantation, hepatocytes are faced
with immune, inflammatory and hypoxic stresses that could reduce function, engraftment and viability.
Due to their immunomodulatory and anti-inflammatory features, mesenchymal stem cells (MSCs) are
an ideal candidate to support transplanted HCs and have been shown to improve HC function and
viability in coculture and cotransplantation studies. However, MSCs isolated from different tissues
exhibit subtly different properties and may offer HCs distinct types of support. The aim of this study
was to compare improvements in HC function when they are cocultured with a range of stromal cells
derived from different tissues.
Methods: Primary human HCs were cocultured with human umbilical cord-derived MSCs (UC-MSCs),
adipose tissue-derived MSCs (Ad-MSC), bone marrow-derived MSCs (BM-MSCs), liver-derived MSCs
(Li-MSCs) and foreskin fibroblasts at a ratio of 10:1 (5x105: 5x104 per well in a 96wp) for 15 days. HC
function was determined with albumin, alpha-1-antitrypsin and urea production, CYP1A1/2 induction
(EROD) and uridine glucuronyl transferases (UGT) activity (phase 2 metabolism) at several time
points.
Results: By day 10, HCs cocultured with BM-MSCs and Li-MSCs showed the greatest CYP1A1/2
induction (2.1 and 2.4 fold induction over control respectively) compared to HCs alone (1.2 fold
induction). UGT activity was approximately 8-fold higher than HCs alone in UC-MSC, BM-MSC and LiMSC cocultures by day 15. At day 1, only BM-MSC (42.7±19.2 ng/well/hr) and Li-MSC (48.9±24.8
ng/well/hr) co-cultures produced significantly more albumin than HC monoculture (10.5±5.1ng/well/hr)
and significance did not continue to further time points. All co-culture groups produced significantly
more alpha-1-antitrypsin than HC monoculture at day 1 and UC-MSC (41.2±7.3 ng/well/hr), BM-MSC
(31.7±8.7 ng/well/hr) and Li-MSC (34.5±14.2ng/well/hr) co-culture groups remained significantly
greater than HC monoculture by day 15. Urea production was not significantly different in any coculture compared to HC monoculture. Interestingly, fibroblast coculture performed just as well or
exceeded Ad-MSCs co-culture in all assays
Conclusion: During this study, we have begun the first comprehensive comparison of HCs in coculture with a wide range of stromal cells. This preliminary data shows that coculture with all MSCs
and fibroblasts improved HC function compared to HCs cultured alone to some extent. Coculture with
Li-MSC and BM-MSC showed the most promise but require further study to make the transition to
clinical application.
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Objectives and Study: Mesenchymal stem cell (MSC) infusions are currently evaluated in numerous
clinical trials, but therapy-induced thrombi have been described in several patients. Most MSCs in fact
express a procoagulant activity (PCA) linked to tissue factor (TF) expression, which is the fuse that
ignites the coagulation cascade. The aim of this study was to optimise infusion protocols using
Heterologous Human Adult Liver-derived Progenitor Cells (HHALPC) without inducing a thrombogenic
risk after the infusion. We studied infusions of high cell doses in metabolic patients and low cell doses
in cirrhotic patients, known to a have rebalanced haemostasis.
Methods: First cell dose escalation was studied using a xenotransplant animal model (healthy Wistar
rat, with or without anticoagulants). Then the crucial role of TF in PCA was confirmed using flow
chambers (shear stress model). Finally, we characterized the disseminated intravascular coagulation
(DIC) induced by HHALPCs in vitro and investigated how to control the induced thrombotic and
haemorrhagic risks in platelet poor plasma (PPP) and whole blood of healthy and cirrhotic patients (by
fibrin generation model and tubing loops, mimicking blood flow).
Results: By xenotransplant model we showed that the thrombogenic risk induced by HHALPC
infusions is dose dependent. Infusions of high cell doses such as 50 x 10^6 cells / kg induced DIC 1h
after transplantation with a significant decrease in platelets (p < 0.01), fibrinogen (p < 0.001), and
coagulation factors II, V and VIII (p < 0.01) compared to control rats infused only with PBS. Infusions
of lower cell doses, such as 5x10^6 cells / kg did not activate the coagulation cascade. Adding
anticoagulants during infusions of high cell doses, such as heparin (300 I.U./ 5x10^6 cells) or a
combination of heparin (10 I.U./ 5x10^6 cells) and bivalirudin can control the thrombogenic risk. Using
flowed whole-blood under shear ex vivo, we found that HHAPLCs promote fibrin clot formation in a TFdependent way, inhibited by inactivate factor VII. By tubing loop model we showed that HHALPCs
activate the coagulation cascade in a less explosive way in decompensated cirrhotic patient's blood
compared to healthy volunteers. HHALPCs only induce a significant decrease in platelets (p < 0.01)
and fibrinogen (p < 0.01) and not in coagulation factors. Using the fibrin generation model in PPP we
have identified two different cirrhotic populations, one where the PCA of HHALPC was controlled
adding 10 I.U. of heparin / 5x10^6 cells, and and other needing 300 I.U. of heparin / 5x10^6 cells like
in healthy plasma. Significant lower fibrinogen and antithrombin levels (p < 0.05) were found in the
population who responded to lower heparin levels.
Conclusions: Low doses of MSCs (5x10^6 cells / kg) expressing TF do not induce a thrombogenic
risk, and could thus be used in future clinical trials treating acute decompensated cirrhotic patients
while monitoring platelet and fibrinogen levels. The thrombogenic risk induced by infusions of higher
cell doses can be controlled by adding anticoagulants such as heparin and/or bivalirudin. These doses
could therefore be used to treat metabolic patients.
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Hepatopulmonary syndrome in children: a two-decades experience at a single liver
transplantation referral centre
Emanuele Nicastro1, Matteo Motta1, Angelo Di Giorgio1, Michela Bosisio1, Michele Colledan2, Lorenzo
D'Antiga1
1Hospital

Papa Giovanni XXIII, Pediatric Hepatology, Gastroenterology and Transplantation Unit,
Bergamo, Italy
2Hospital Papa Giovanni XXIII, General and Transplant Surgery, Bergamo, Italy
Objectives and Study: Hepatopulmonary syndrome (HPS) is a rare and life-threatening complication
of liver disease, characterized by arterial oxygenation defect due to a right-to-left shunt induced by
pulmonary vascular dilatations. Unless caused by reversible porto-systemic shunting, HPS is an
absolute indication to liver transplantation (LT), that almost invariably cures the condition. Data about
management and post-LT outcomes of HPS in the paediatric age are lacking. Aim of this study was to
retrospectively evaluate presentation, diagnosis and perioperative management of children
transplanted for HPS over two decades and to compare their post-LT outcomes with those of
unselected LT recipients.
Methods: Clinical records from consecutive children who underwent LT between January 2000 and
June 2018 at our centre were reviewed. Diagnosis of HPS was based on hypoxaemia at pulse
oximetry and the detection of intrapulmonary shunt with microbubble transthoracic echocardiography
(MTTE) and/or 99mTc microaggregated albumin (MAA) scintigraphy. The control group was
represented by children who underwent LT in the same period for indications different from HPS, and
without hepatic malignancies.
Results: Out of 583 paediatric LT analysed, 23 (3.9%) children (M:F 7:16, median age 7.5 years,
range 0.5-12.5) were diagnosed with HPS which represented the indication to the operation. The main
pointer to the diagnosis was the hypoxaemia detected at routine pulse oximetry, but digital clubbing,
fatigue and cyanosis were present in 91.3%, 60% and 26.1%, respectively. Among diagnostic tests,
MTTE and MAA scintigraphy were positive in 20/23 (87%) and 11/14 (78.6%), respectively. HPS
resolved in all children after LT, and required oxygen therapy for ≥ 1 month in 63.6% of them. After the
operation, 11/23 (47.8%) children benefited from inhaled nitric oxide (NO) to sustain the oxygenation.
As expected, patients with HPS had lower PELD/MELD scores (7.8 ± 8.2 vs 17.5 ± 11, P < .0001) and
were older in comparison with the non-HPS controls (7.8 ± 3.9 vs 3.8 ± 4.8 years, P < .0001). Overall
and retransplant-free survival curves did not differ between the two groups. At Log rank analysis, the
portal vein thrombosis-free survival curve of the era 2008-2018 was lower for the HPS group than for
the controls (P = 0.013).
Conclusion: Diagnosis of HPS is based on a high index of suspicion in the at-risk population, in which
pulse oximetry is a good screening. Children transplanted for HPS have similar outcomes to those
transplanted for other indications, and LT is curative in all cases. We documented a higher incidence
of portal vein thrombosis in children with HPS, probably due to the substantial spontaneous
portosystemic shunts that characterize the syndrome and that can steal the portal blood flow at
reperfusion after LT.
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Objectives and Study: Inherited intrahepatic cholestasis with high serum gamma-glutamyltransferase
(GGT) activity has been ascribed to defects in many known genes. Still, substantial numbers of such
patients remain undiagnosed. We sought to identify genes mutated in children with undiagnosed highGGT cholestasis.
Methods: We use whole-exome sequencing (WES) and targeted Sanger sequencing (TSS) to identify
pathogenic mutations in 25 pediatric patients with high-GGT intrahepatic cholestasis. For
histopathologic and immunohistochemical studies, specimens from biopsy or hepatectomy were
stained with hematoxylin and eosin (H&E), and immunostained with antibodies against acetylated
alpha-tubulin (ACALT), and doublecortin domain-containing protein 2 (DCDC2). Expression of
ZFYVE19 were examined by western blotting in whole-tissue lysates from hepatectomy materials..To
address the involvement of ZFYVE19 in ciliogenesis, we investigated the phenotype in ZFYVE19
knockdown hRPE cells by immunofluorescence.
Results: Eight children from 6 family were identified with biallelic pathogenic mutations in ZFYVE19
among 25 assessed high-GGT cholestatic children . We characterised an alternative translation start
site in ZFYVE19 to generate an isoform with functional significance, and defined all the four identified
mutations to cause complete loss of function in ZFYVE19 (c.89C>G, p.S30X; c.289C>T, p.R97X;
c.322C>T, p.R108X; c.1A>G, p.M1?) Liver disease was manifest in these 8 children as sequelae of
portal hypertension, such as hepatosplenomegaly, hepatomegaly, and/or upper gastrointestinal (GI)
tract bleeding. Six patients received ursodeoxycholic acid (UDCA) treatment and ALT, AST, and GGT
values fell to expected ranges with UDCA treatment in all. In 3 patients who temporarily discontinued
UDCA, ALT, AST, and GGT values flared. Three patients underwent liver transplantation (LT)
according to recurrent GI hemorrhage. Histopathologic study found features of the ductal plate
malformation / congenital hepatic fibrosis (DPM / CHF) in liver-biopsy materials of all patients and
sclerosing small-duct cholangitis in hepatectomy materials. The absence of protein expression was
confirmed by western blotting in two patients carrying homozygous nonsense mutations in ZFYVE19.
Heterotopic expression within cytoplasm of cholangiocytes was found for ACALT and DCDC2 in
patient materials.. Percentage of ciliated cells was significantly reduced in ZFYVE19 knockdown cells,
and supernumerary centrioles were commonly observed, occasionally with extra cilium nucleated.
Conclusions: Biallellic ZFYVE19 mutations can lead to high-GGT cholestasis and CHF. We propose
that ZFYVE19 disease is a ciliopathy.
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Objectives and Study: Liver biopsy is currently the gold standard for staging hepatic fibrosis.
However, it is invasive and has some complications such as bleeding and organ injury. Also it can only
sample a small portion of the liver. Diagnostic accuracy of a liver biopsy can be affected by specimen
size or by distribution of the disease throughout the liver parenchyma. Magnetic resonance
elastography (MRE) is a noninvasive test for staging liver fibrosis and has been shown to accurately
detect significant hepatic fibrosis in adults. There are very few studies comparing MRE and liver
biopsy to assess hepatic fibrosis in children. To the best of our knowledge, Ishak staging system which
has ability to detect mild changes in fibrosis was not used in these very few studies. The aim of our
study was to evaluate the accuracy of MRE in detecting hepatic fibrosis in children with chronic liver
disease. This is a preliminary report of an ongoing study.
Methods: MRE (1.5-Tesla) as a part of an ongoing study was performed in 9 patients who underwent
liver biopsy. Fibrosis in all liver biopsy specimens were staged using Ishak score 0 (no fibrosis) to 6
(cirrhosis). Magnetic resonance elastographic stiffness less than 2.5 kPa was classified as normal,
2.5-2.9 kPa as normal or chronic inflammation, 2.9-3.5 kPa as stage 1-2 fibrosis, 3.5-4.0 kPa as stage
2-3 fibrosis, 4.0-5.0 kPa as stage 3-4 fibrosis, and more than 5.0 kPa as stage 4 fibrosis, respectively.
Results: There were nine children who were evaluated with both liver biopsy and MRE for chronic
liver disease at Hacettepe University Children's Hospital. Characteristics of the patients are shown in
TABLE. Median time interval between the biopsy and MRE was 1 day (1-95 day). The fibrosis stage
was the same in six patients according to Ishak score and MRE. Although MRE did not show apparent
fibrosis in two patients (Patient 8 and 9), biopsy was interpreted as Ishak stage 3 in one patient
(Patient 8) and 6 in the other (Patient 9). In one patient (Patient 7), stage of fibrosis according to MRE
was 3-4 whereas Ishak fibrosis score was 1.
Conclusions: Although our study was limited by small sample size, MRE showed a high accuracy in
detection of liver fibrosis in children. Prospective studies involving more patients are needed to better
understand the diagnostic performance of MRE. We are going to enroll patients who will be evaluated
by both liver biopsy and MRE. To the best of our knowledge this study presents preliminary data for
the first study in paediatric patients comparing MRE with Ishak score for hepatic fibrosis.
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Patient 1

Age
(years)

Sex

Disease

Time
between
Ishak
biopsy and fibrosis
MRE
stage
(days)

10

Boy

Severe combined
immune deficiency

95

3

3.5

2-3

71

4

4.5

3-4

MRE
hepatic
stiffness
(kPa)

MRE
fibrosis
stage

Patient 2

11

Boy

Immunodeficiency,
Centromeric region
instability, Facial
anomalies syndrome

Patient 3

10

Boy

Unexplained
transaminase
elevation

1

1

2.5

0-1

Patient 4

16

Girl

Autoimmune hepatitis 1

1

1.5

0

Patient 5

16

Girl

Chronic hepatitis B
infection

1

2

3.5

2-3

Patient 6

5

Boy

Unexplained
transaminase
elevation

1

1

1.8

0

1

4

3-4

Patient 7

15

Boy

X-linked
agammaglobulinemia,
2
unclear cholestatic
hepatitis

Patient 8

5

Boy

Autoimmune hepatitis 1

3

2.8

0-1

Patient 9

4

Boy

Progressive familial
intrahepatic
cholestasis type 3

6

1.8

0

17

[TABLE.Characteristics of the patients]
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Gallstone disease and heart rhythm disorders in children
Kseniya Yurchyk1, Viachaslau Dzmitrachkou1, Volha Dzmitrachkova2
1Belarusian
2Belarusian

State Medical University, Paediatrics, Minsk, Belarus
State Medical College, Paediatrics, Minsk, Belarus

Objectives and Study: There is evidence that adult patients with gallstones may have an increased
risk of developing heart disease and heart rhythm disorders, and in some cases cholecystectomy
helps to treat angina pectoris and paroxysmal atrial tachycardia. However, there is little information
about heart rhythm changes in paediatric patients with gallstone disease. The main objective of our
study was to determine the frequency of heart rhythm and conduction disorders in children with
gallstone disease.
Methods: We evaluated 40 patients (6 - 17 years old) with gallstone disease (group 1) and 40 healthy
subjects (group 2). Children were assigned to electrocardiography (ECG), 24-hour holter monitoring,
heart and abdominal ultrasound.
Results: Heart rhythm and conduction disorders were observed in 75% of cases in children with
gallstone disease and in 12,5% - in control group (p< 0,001). In most of cases cardiac arrhythmias
were caused by the changes of sinus node function (75% - group 1 and 100% - group 2). Acute
attacks of tachycardia or bradycardia were observed only in group 1 in 17,5% of patients. Conduction
disorders were detected more often among patients with gallstone disease (62,5%). Ventricular
extrasystoles were identified only in group 1 (12,5%). Early ventricular repolarization syndrome was
found in both groups without significant differences (22,5% and 20,0%). Other ECG changes identified
only in the first group were: long QT syndrome (7,5%), WPW syndrome (5%), CLC syndrome (5%).
Conclusion: Heart rhythm and conduction disorders occur more often in patients with gallstone
disease, than in healthy children. Some of the identified cardiac arrhythmias may affect the systemic
hemodynamics, which necessitates a dynamic observation of this group of patients.
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Objectives and Study: Porto-pulmonary Hypertention (PPH) is a serious complication of portal
hypertention and when left untreated, is fatal. PPH in children has not been extensively studied
particularly in different subsets of portal hypertension. We prospectively screened children with portal
hypertension for PPH.
Methods: Between 1 to 18 years of age, 135 children with portal hypertension (were screened for
PPH with non-invasive method. PPH was diagnosed by transthorasic Echocardiography (TTE).
Children with structural heart diseases, and abnormal left side function were excluded. Presence of
right ventricular systolic pressure > 35 mm Hg and tricuspid regurgitation (TR) along with normal left
sided great function was considered to have significant PPH on screening.
Results: Of 135 children with PHT, 35 (26%) had cirrhosis and 100 (74%) had EHPVO. Mean age of
the study group was 10.9 ± 3.7 years. None of the patients were symptomatic for PPH like dyspnea,
cyanosis or clubbing. TR was seen in 17 (12.5%) children. RVSP > 35 was observed in 2 (1.4%)
children (one with EHPVO and cirrhosis each). Both the children were 14 years old. None of them was
symptomatic for PPH.
Conclusions: PPH is rare complication of portal hypertension in children and routine screening for
PPH may not be required among children with portal hypertension.
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Objectives and Study: Biliary atresia is the most common cause of cholestasis and chronic liver
disease in children. Although the Kasai procedure has greatly improved the prognosis, chronic
inflammation and recurrent infection still predispose these patients to liver fibrosis, cirrhosis and,
eventually end-stage liver disease. A close relationship between gut microbiota and chronic liver
disease has been described. We aim to assess the correlations between severity of liver dysfunction
and degree of microbial dysbiosis.
Methods: We conducted a cross-sectional study and recruited 11 biliary atresia patients post-Kasai
procedure. Five of them had severe liver cirrhosis with complications of portal hypertension and
planned to receive liver transplantation (cirrhotic group), and the other six patients had only mild liver
fibrosis with no or minimal comorbidity (control group). Their feces samples were collected and
microbiomes were analyzed by 16S ribosomal DNA gene sequencing. The microbiome was compared
between the control group and the cirrhotic group.
Results: Linear discriminant analysis(LDA) Effect Size (LEfSe) was used to estimate the effect size of
each differentially abundant feature, and we found a significant difference in the microbiota
composition between the cirrhotic group and the control group. The cirrhotic group had a higher
relative abundance of the families Porphyromonadaceae, Mogibacteriaceae, and Erysipelotrichaceae,
compared to the control group. The genera Holdemania, Parabacteroides, Anaerostipes,
Anaerotruncus, Eubacterium were also enriched in the cirrhotic group. In contrast, the Gemellaceae,
Micrococcaceae, Streptococcaceae families in particular were detected by LEfSe with a very high LDA
score in the control group.
Conclusion: Specific gut microbial taxa might be associated with the progression of liver cirrhosis in
biliary atresia after Kasai procedure. The dysbiosis feature and ratio might be helpful to early describe
and detect the deteriorating of liver function.
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[Least discriminant analysis effect size taxonomic cladogram]
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The influence of chelators on total blood copper isotopic composition in Wilson´s disease
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Objectives and Study: Wilson's disease is an autosomal recessive disorder of copper metabolism.
The gene responsible of Wilson's disease, ATP7B, is involved in the cellular export of copper.
Mutations of ATP7B induce accumulation of Cu in the liver and brain. Wilson´s disease patients should
take a long-life treatment to limit the accumulation of Cu in the tissues. Copper concentrations in total
serum, in serum ceruloplasmin, or in urines are tools use for Wilson's disease diagnosis and prognosis
but present a large variability. To overcome this variability the use of copper isotopic composition in
Wilson's disease has been investigated.
First, we show that the isotopic composition of copper of total blood in naïve Wilson's disease patients
is similar to age-matched healthy controls. Second, we show that the isotopic composition of copper of
total blood in treated Wilson's disease patients is 65Cu-depleted to age-matched healthy controls.
Third, we describe the influence of different chelators (D-penicillamine and triethylene tetramine
dihydrochloride) on the copper isotopic composition in treated Wilson´s disease patients.
Methods: The study included 25 patients treated by chelating agents between 10 and 52 years old
and 13 untreated patients between 4 and 26 years old. Results were compared to 77 controls between
0 and 35 years old. Cu isotope compositions were measured using multi-collector inductively coupled
plasma mass spectrometry on copper purified solutions.
Results: As shown in the figure below, total blood copper isotopic composition in naïve Wilson's
disease patients is similar to healthy controls. The mean is 0.0‰ for both groups and there is no
significant difference (P=0,3204 for the Mann Whitney test). In treated WD patients (mean δ65Cu = 1.0‰) total blood copper isotopic composition is 65Cu-depleted to naïve patients and healthy controls
(mean δ65Cu = 0.0‰) with highly significant difference (P value < 0.0001 for the Mann Whitney test).
Figure 1: δ65Cu in WD patients treated with chelators (in red), naïve patients (in green) and healthy
controls (in blue). The box represents the 25th-75th percentiles (with the median as a vertical line) and
the whiskers show the minimum and maximum. Statistical significance was calculated using the Mann
Whitney test. ns = P value >0,05, **** = P value < 0,0001.

Volume 68, Supplement 1, May 2019

733

[Figure 1]
Conclusions: These results prove that the treatment by chelating agents induces a decrease of the
δ65Cu value. This observed fractionation could be due to two different mechanisms. Either chelators
chelate copper quantitatively in organs that have a 65Cu-depleted composition, or the chelation of
copper is widespread and is accompanied by an isotopic fractionation favoring 63Cu.
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The effect of bile acids on the sub-epithelial layer of mouse extrahepatic bile ducts
Miri Dotan1,2, Sophia Fried1,2, Andrew Wehrman3, Adi Har-Zahav1,2, Raanan Shamir1,2, Rebecca G.
Wells4, Orit Waisbourd-Zinman1,2
1Schneider

Children's Medical Center of Israel, Pediatric Gastroenterology, Nutrition and Liver
Diseases, Petah Tikva, Israel
2Tel Aviv University, Sackler Faculty of Medicine, Tel Aviv, Israel
3Children's Hospital of Philadelphia, Department of Gastroenterology, Hepatology and Nutrition,
Philadelphia, United States
4University of Pennsylvania, Department of Medicine, Pathology and Laboratory Medicine, and
Bioengineering, Philadelphia, United States
Objectives and Study: Biliary atresia is a significant pediatric liver disease, and the major indication
for pediatric liver transplant. Infants present with severe extrahepatic bile duct fibrosis at the time of
diagnosis. The etiology and pathogenesis of the diseases are unknown. We previously showed that in
a toxic model of biliary atresia, there is loss of cell to cell adhesions of the cholangiocytes and
increased permeability. This could lead to bile leakage to the sub epithelial layer. We thus aimed to
determine the effect of bile acids on cholangiocytes from the basal side, the sub epithelial layer and its
effect on fibrosis.
Methods: Intact extrahepatic bile ducts were isolated from 3-day-old and adult BALB/c mice. The
ducts were then placed on roller inserts and cultured at 37ºC in 95% O2/5% CO2 in a Vitron Dynamic
Organ Culture Incubator for 24 hours with or without glycochenodeoxycholate (GCDC) added to the
media. The concentration of GCDC was 20-100 mM, in order to resemble the concentration of bile
acids within the extrahepatic biliary tree. At 24 hours, bile ducts were fixed, embedded in paraffin,
sectioned and stained for haematoxylin and eosin stain or immunofluorescence stain for keratin 19
and α-smooth muscle actin (α-SMA).
Results: In adult bile ducts GCDC caused damage to the extrahepatic bile ducts in a dose-dependent
manner. Concentration of 20 mM resulted in the disruption of monolayer integrity and patchy lumen
obstruction while ducts without GCDC maintained an open lumen. Subepithelial staining for α-SMA,
was thicker in the GCDC samples compared to the control consistent with increased myofibroblasts
activation. Higher concentrations of GCDC at 50-100mM caused severe damage to the cholangiocytes
with a thick fibrous tissue surrounding it (Figure 1).
Conclusions: Under physiologic conditions, cholangiocytes display a striking resistance to the high,
millimolar concentrations of toxic bile salts present in bile when exposed in their apical side. In this
study we found that exposing bile ducts to bile acids from the basolateral side resulted in considerable
cholangiocyte damage and fibrosis. This may explain propagation of cholangiocyte injury and extra
hepatic biliary tree fibrosis after initial cholangiocyte damage. Current work is ongoing to further
characterize different bile acids effect on both adult and neonatal extra hepatic bile ducts.
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[Figure 1: GCDC caused damage to the extrahepatic bile ducts in a dose-dependent manner.]
(a) Immunofluorescence staining of adult mouse EHBD incubated for 24 h with or without GCDC
20mM and stained for the cholangiocyte marker K19 (green) and the myofibroblast marker α-SMA
(red). K19 staining demonstrates ductal disruption, while α-SMA staining demonstrate myofibroblast
accumulation. (b) Haematoxylin and eosin staining of adult mouse EHBD incubated for 24 h with
GCDC 50mM demonstrates severe damage to the cholangiocytes with a thick fibrous tissue
surrounding it. Scale bar, 100 µm.
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Objectives and Study: Progressive familial intrahepatic cholestasis (PFIC) refers to autosomal
recessive disorders of childhood that include defects of canalicular transport, tight junction integrity,
nuclear signalling, vesicular trafficking and membrane maintenance. In any case, they present with
cholestasis of hepatocellular origin. Liver histology is important, but not specific. Three different genes
are known to cause PFICs: ATP8B1 (FIC1), ABCB11 (FIC2-BSEP) and ABCB4 (FIC3-MDR3). Recent
studies associated other three genes as causative of PFICs: TJP2, NR1H4 (FXR) and MYO5B. This
last gene is also associated to microvillus inclusion disease (MVID), a rare but fatal autosomal
recessive congenital diarrheal disorder.
The full spectra of phenotypes associated with pathological variants in each gene are discussed.
Genotyping is conclusive and protein modelling is helpful to sort out the meaning of the novel
mutations.
Methods: Histology with immunohistochemistry, electron microscopy and molecular analysis were
performed in case of early, severe intrahepatic cholestasis. Between 2008 and 2018, 7 cases of
ATP8B1, 21 of ABCB11, 4 of ABCB4, 1 heterozygosity in TJP2 and ATP8B1, 1 of NR1H4 and 7 in
MYO5B were identified. Among the 7 children with pathological variants of MYO5B all showed severe
and intractable diarrheal, but only 2 had a grave cholestasis at onset. Ultrastructural characterization
of both intestinal and hepatic lesions were studied in these patients.
Results: Genotyping revealed 44 mutations, 18 were new: 3 in ATP8B1, 7 in ABCB11, 1 in ABCB4, 6
in MYO5B, 1 in NR1H4. Molecular analysis displayed a gross deletion (incl. ex. 3-17) of the gene in 1
case of ATP8B1, a uniparental paternal disomy (UPD) in 1 case of ABCB11 and one de novo mutation
in ABCB4. The child with the NR1H4 mutation presented absence of anti-BSEP expression at the
canalicular pole on immunohistochemistry, but no pathological variant on ABCB11 at sequencing was
ascertained.
Electron microscopy of MYO5B patients showed microvillus inclusions within the cytoplasm of
enterocytes and dilatation of the lumen, canalicular cholestasis, pericanalicular thickening and
disappearance of microvilli within biliary canaliculi.
Conclusions: PFICs are rare forms of cholestasis of hepatocellular origin. New genes are now
associated to PFICs. Molecular analysis is conclusive and able to offer a more accurate genetic
counselling.
Protein modelling studies can contribute to investigate the functional consequence of novel mutations
and the comprehension of the phenotypic spectrum of different variants.
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Objectives and Study: Gilbert syndrome (GS) is a genetic disorder which affects approximately 710% of the world population and characterized by normal aminotranspherases and elevated
unconjugated bilirubin levels. It is an autosomal recessive disorder, caused by mutations to the
UGT1A1 gene on the long arm of chromosome 2 (2q37) and diagnosed more often in males. The
UGT1A1 gene encodes the uridine disphosphate-glucuronosyltransferase-1A1 (UGT1A1). Reduced
levels of this enzyme results in elevation of unconjugated bilirubin. Intermittent jaundice does occur
following stress, infection, exertion, alcohol consumption. The combination of normal blood and liver
function tests and elevated unconjugated bilirubin levels is an indicator of Gilbert´s syndrome but
jaundice may agitate parents and physicians and this may result in unnecessary laboratory
investigations.
Aim: UGT1A1is the only enzyme involved in the conjugation of bilirubin. We aimed to show that when
no haemolysis is present, aminotranspherases are normal, and unconjugated bilirubin levels are mildly
elevated this is consisting with GS. Genetic testing will probably show GS.
Methods: Liver function tests with total bilirubin and unconjugated fraction were measured. Genomic
DNA was extracted from peripheral blood samples of subjects with unexplained unconjugated
bilirubinaemia and was tested for the presence of TA promoter insertions in UGT1A1 by PCRsequence analysis using A/B and C/D primers.
Results: 20 patients with unconjugated bilirubinemia were investigated. Female to male ratio was 1:4
(4 girls, 16 boys), mean age 14.8 (± 2.7) years, mean total bilirubin levels were 3.1 (± 0.7) mg/dL,
unconjugated bilirubin levels 2.8(± 0.8) mg/dL, ALT levels 33.8 (± 6.4)IU/L, mean AST levels 34.5 (±
8), mean GGT levels 31.1(± 6.4) IU/L, mean ALP levels 194.89 (± 22.8) IU/L, haemoglobin 13.4 (± 1)
g/dL, in all twenty patients in the promotor region of the UGT1A1 gene an additional TA dinucleotide in
the TATA box resulting in a (TA)7TAA7 was 7/7
Conclusions: The combination of normal liver function tests and elevated unconjugated bilirubin
levels is an indicator of Gilbert´s syndrome. No other testing usually is needed. Since jaundice may
provoke physicians for more extensive testing, resulting in unnecessary laboratory investigations. GS
diagnosis may be important since it may lead to pharmacological variation in drug glucuronidation and
unexpected toxicity from therapeutic agents.
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Objectives and Study: The full impact of cholestasis, especially of elevated bile acid (BA) levels
(hypercholanemia), on coagulation in paediatric liver diseases is undefined. Under physiological
conditions, tissue factor (TF)in hepatocytes is in a non-activated form and therefore the downstream
effector thrombin does not convert fibrinogen to fibrin as needed for a stable clot. Measurement of
“thrombin generation” permits assessment of coagulability.We sought to investigate the effects of
different BA on TF activity, thrombin activity, and thrombin generation in an in-vitro model, postulating
that hypercholanemia in cholestatic patients might change coagulation activation potential within the
liver.
Methods: We incubated HepG2 cells with various concentrations of the BA taurocholic acid (TCA),
chenodeoxycholic acid (CDCA), and ursodeoxycholic acid (UCDA) for 15min, 24h, 48h, and 72h. TF
activity was tested via factor Xa (FXa) generation by addition of FX, FVIIa, CaCl 2, and EDTA after
15min incubation. Generated FXa was detected using Perfachrome FXa 8595 on a plate reader
identifying the absorbance increase at 405 nM for 60min. Thrombin generation was measured after
incubation of HepG2 cells with CDCA for 24h and addition of standard human plasma via calibrated
automated thrombography (CAT). The total amount of thrombin activity (the endogenous thrombin
potential, ETP) was assessed as the area under the curve.
Results: TF activity was increased with 100 and 200 µM CDCA after 72h (100 µM: 16.3±5.8 pM
FXa/min; 200 µM: 9.7±4.6 pM FXa/min; Vehicle: 5.9±3.1 pM FXa/min; P< 0.001). With 400 and 600
µM CDCA TF activity was substantially higher after 24h (400 µM: 44.2±34.8 pM FXa/min; 600 µM:
820±337 pM FXa/min; Vehicle: 10.3±9.5 pM FXa/min; P< 0.001), and continually increased after 48h
and 72h. TCA and UDCA up to concentrations of 1000 µM and 72h incubation did not induce TF
activity. Following incubation with 100 µM und 200 µM CDCA for 24h, HepG2 cells' ETP was
minimally greater than with vehicle (100 µM: 552.8±56.5 nM/min; 200 µM: 605.2±65.1 nM/min; vehicle:
545.5±53.3 nM/min; p< 0.001).Higher concentrations of CDCA (400 and 600 µM) increasedthrombin
generation substantially (400 mM: 694.1±79.4 nM/min; 600 mM: 1036.0±31.1 nM/min; p< 0.001).
Conclusions: Exposure of hepatocytes to increased BA levels can influence local coagulation
activation potential depending on toxicity and concentrations of BA. This work will serve as a basis for
investigation of the hypothesis that changes in coagulation status within the liver due to changed BA
levels during cholestasis could trigger thrombophilia, microthrombosis, and fibrosis, contributing to
progression of paediatric cholestatic liver diseases.
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Normal gamma-glutamy-transferase cholestasis, ABCD3 mutation; response to Rifampicin: is
this a new PFIC?
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Objectives and Study: Normal gamma-glutamy-transferase (nGGT) cholestasis is increasingly
recognized as a cause of infantile liver diseases. Here, we report a nGGT cholestasis, phenotypically
similar to PFIC; including its response to rifampicin, but with a novel genetic defect.
Methods: Single case based detailed analysis. Reporting of novel finding
Results: Without blood or mucus. Pruritus was intense after 5 month of life. He was treated for food
allergy with elimination of six food (milk, soy, nuts, wheat, tomato and rice), with partial improvement in
diarrhea, but pruritus continued. He was a late preterm, born by caesarean-section with normal birth
weight and no postnatal complication. He had inguinal hernia, which was surgically corrected. There
wasno jaundice or bleeding episodes or abdomenal distension. On examination; there was no icterus,
pallor, clubbing, skin lesions or organomegaly.Liver functions revealed slight abnormality (total bilirubin
(mg/dl): 1.50, conjugated 1.00; AST: 82 IU/L, ALT: 31 IU/L; ALP: 435 IU/L, GGT: 37 IU/L, Albumin:
3.9mg/dl) with elevated bile acids (normal: < 20 µmol/L) levels (Figure 1) and normal GGT. Histology
suggested a prominent rosette pseudo-glandular formation; portal tracts showed mild inflammation
with ductular proliferation; suggestive of cholestatic liver disease, however there was no significant
intra-hepatocytic or intra-canalicular cholestasis. Clinical exome sequencing revealed a heterozygous
variant in ABCD3gene (c.548C>T; p. Ala183Val) without any mutation in know PFIC (1 through 5)
variants or deletion/duplication in these genes. Bile acid estimation (mature and intermediaries)
revealed an increase in primary bile salts, both in blood and urine, without increase in conjugates of
intermediaries.
Child was started initially with UDCA, cholestyramine; finally, he responded to rifampicin (Figure 1). On
latest follow, his had negligible pruritus, no diarrhea and tolerating certain foods deemed to be allergic
initially.
Discussion: Mutations in ABCD3 gene is known to cause Congenital Bile Acid Synthesis Defect -5
(OMIM#616278) which is inherited autosomal recessively. It is characterized by neonatal onset of
progressive liver disease with malabsorption of lipids and vitamins resulting from a primary failure to
synthesize bile acids. ABCD3 protein (70-kDa peroxisomal membrane protein) is a family of ATP
binding cassette, in the perxisomal membrane for transport of straight long- and very-long-acyl-CoAs
[di-and tri-hydroxycholestanoyl-CoA (D/THC-CoA)] and; beta oxidation.
In another available report of ABCD3 mutation, a case of chronic cholestatic liver disease,
decompensation and death, post liver transplantation has been documented. Contrary to our
observation, ABCD3mutation in this report led to defective synthesis of mature bile acids (C24) and
thus there was accumulation of bile acid intermediaries (C27).
Conclusion: This case highlights the possible role of ABCD3mutation in bile acid transportation.
There needs to be more detailed molecular and functional studies to elucidate the role of
ABCD3mutation in nGGT cholestasis.
Figure 1: Trend of serum bile acids (µmol/L) months. For first 4 months, UCDA (20mg/kg/day) was
prescribed; at 5thmonth Rifampicin was started (initially 5mg/kg/day, hiked to 10mg/kg/day)
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Long term disease free survival after treating PFIC-2 recurrence with modified protocol of
Plasmapharesis, Intravenous Immunoglobulin, Rituximab and immune suppression
modification
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Introduction & Objectives: Progressive Familial Intrahepatic Cholestasis type 2 (PFIC-2) results from
a recessive mutation in ABCB11 gene which can lead either to absence or dysfunction of the Bile Salt
Export Pump Protein (BSEP). In most cases, affected children need liver transplantation which is
curative. Allo-immune mediated BSEP dysfunction may occur after liver transplantation in individuals
with PFIC-2 leading to a PFIC-2 like phenotype (PFIC-2 Recurrence). The IgG antibodies are reactive
towards the canalicular epitope of BSEP and have high affinity thus inhibiting transport activity of
BSEP, thereby causing severe cholestasis. This phenomenon was first described in 2009 (1). Since
then, few cases of PFIC-2 recurrence have been reported which have been treated and have had
mixed results.
We report three post liver transplant patients who developed pruritus, jaundice and recurrent normal
GGT cholestasis, mimicking primary BSEP disease.
Methods: All patients were genetically confirmed as PIFC-2. Patient 1 & 3 underwent cadaveric liver
transplantation and presented almost 4 years later with severe itching, high bilirubin, high AST, ALT
and serum bile acid with persistently low GGT. Virology, autoimmune screen, abdominal CT Scan,
liver biopsy were negative for rejection but showed severe cholestasis. ERCP was done for patient
No.3 which was reported to be unremarkable.
Patient 2 underwent living-related donor liver transplant (donor- Father). She presented after 17
months of transplantation with almost the same clinical presentation of patients 1 & 3. The donor was
confirmed to be heterozygous for the same mutation
Protocol immune-suppressive medications were maximized for all patients with no laboratory or
clinical improvement. Blood samples from all patients were sent to the Düsseldorf team who published
the first case of PFIC-2 recurrence in 2009 (1) and were confirmed for disease recurrence.
Treatment:
We treated all of them with our modified protocol which consisted of:
1. Plasmapharesis with an exchange volume of 1 to 1.5 volume
2. Intravenous Immunoglobulin IgG given before the plasampharesis cycles and in between followed
by IV Rituximab 375/m2. Number of doses of IV Rituximab and IVIG varied based on patient's
response clinically and biochemically.
3. Immunosuppressive medications were modified (see table1).
Results: All three patients showed excellent response to our regimen and are currently asymptomatic
with normalized levels of liver enzymes, serum bile acid and total bilirubin.
Conclusion: PFIC-2 recurrence after liver transplantation occurs through an antibody mediated
reaction against BSEP receptors on canalicular membranes and can successfully be treated by a
combination of Plasmapheresis, IVIG, Rituximab and modification of immunosuppressant drugs,
thereby avoiding the need for re-transplantation.
We hypothesize that the type of mutation increases the risk of PFIC-2 recurrence as all three of our
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patients had a protein truncating mutation due to which the target protein formation is entirely absent.
Reference: 1. Keitel V, Burdelski M, Vojnisek Z, Schmitt L, Häussinger D, Kubitz R. De novo bile salt
transporter antibodies as a possible cause of recurrent graft failure after liver transplantation: a novel
mechanism of cholestasis. Hepatology. 2009 Aug; 50(2):510-7.
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Objectives and Study: Progressive Familial Intrahepatic Cholestasis 3 (PFIC3) is caused by
autosomal recessive mutations in ABCB4 which encodes the multidrug resistance P-Glycoprotein
(MDR3). Affected patients typically present with high gamma glutamyl-transferase (GGT).
MDR3 deficiency leads to impaired phospholipid secretion into bile and accumulation of bile salts,
which affects biliary epithelium resulting in cholangitis, cholestasis and biliary cirrhosis. MDR3
deficiency also leads to altered copper secretion into bile and subsequently high copper content in
liver and possibly in other organs.
Wilson disease is also an autosomal recessive disorder due to a mutation in ATP7B, which encodes
for the copper-transporting P-type ATPase protein. A defect in this protein leads to excessive copper
accumulation in hepatocytes, low serum ceruloplasmin level and high urinary copper excretion.
However, elevated hepatic copper content and biochemical profile similar to that found in Wilson
disease are also found in cholestatic diseases such as MDR3 deficiency, primary sclerosing
cholangitis and primary biliary cirrhosis. Hence, making the diagnosis of these cholestatic disorders is
challenging. We present four such cases which were initially diagnosed as Wilson disease based on
liver biopsy and biochemical profile but were later confirmed to have MDR3 deficiency based on
genetic studies.
Methods: Whole Exome Sequencing (WES) based method utilizing clinically themed multigene
panels were used to diagnose familial cholestasis. This method is a next-generation sequencingbased multiplexing assay which encompasses ~3000 known Mendelian genes that were categorized
into 13 gene panels based on clinical themes covering the spectrum of pediatric and adult clinical
genetic medicine.
Results: Patients who were previously diagnosed with Wilson disease based on low serum
ceruloplasmin, high serum copper and high copper content on liver biopsy, were tested for ATP7B
mutations. Four patients were negative for ATP7B mutations but found to have homozygous for
ABCB4 gene mutations (Table 1)
Conclusion: There are scattered case reports of patients with PFIC3 mimicking the biochemical
profile similar to that found in patients with Wilson disease. Diagnosing such patients erroneously as
Wilson disease exposes them to wrong management. Since the administration of chelation therapy
has its own adverse effects, the correct diagnosis of PFIC3 is imperative to avoid the toxicities
attributed to chelation therapy. Early diagnosis and timely intervention in patients with PFIC3 helps
reverse the disease. Patients with PFIC3 are known to be at risk of hepatocellular carcinoma (HCC)
which may be averted by early initiation of ursodeoxycholic acid thus further increasing the need for
timely correct diagnosis.
More studies need to be conducted to confirm how MDR3 deficiency will alter the metabolism of
Copper in the hepatocytes.
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Therapeutic effects of lactobacillus rhamnosus GG plus bifidobacterium lactis Bb12 and
lactobacillus reuteri DSM 17938 on fatty liver in high-fat diet induced obese mice
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Objectives and Study: Recent evidence has demonstrated that gut dysbiosis may be relevant in the
development of nonalcoholic fatty liver disease (NAFLD). Thus, gut microbiota may be a target for
improving NAFLD. The aim of this study is to examine the effects of two probiotic products
(Lactobacillus rhamnosus GG (LGG) plus Bifidobacterium lactis Bb12 (BB12) and Lactobacillus reuteri
DSM 17938) on NAFLD.
Methods: Experimental NAFLD was induced by a high-fat diet (HFD) for 16 weeks in C57BL/6JNarl
male mice (National Laboratory Animal Center, Taiwan). Mice were randomly divided into four groups:
chow diet (CD) control, HFD control, HFD + LGG plus BB12 treatment and HFD + L. reuteri treatment
groups. The treatment groups were administered with probiotics via gastric lavage 3 days/week for 4
weeks whereas mice in the HFD control group waere given the same volume of sunflower oil via
gastric lavage. The dose of LGG plus BB12 and L. reuteri are 5x109 cfu/mouse and 1x108 cfu/mouse,
respectively. Liver samples from each group obtained at sacrifice were stained with hematoxylin and
eosin (H&E) and Masson's Trichrome. Image J was used to quantify liver fat by measuring the
percentage of area of lipid droplets relative to the total field of view. Nuance multispectral image
analysis module (PerknElmer, Inc) was used to quantify liver fibrosis by measuring the collagen
proportionate area (CPA).
Results: HFD control group has much higher percentage of area of lipid droplets relative to the total
field of view than CD control group, indicating that mice in HFD control group have been induced as
the animal model of NAFLD. HFD + LGG plus BB12 and HFD + L. reuteri treatment groups have much
lower percentage of area of lipid droplets than HFD control group, showing that LGG plus BB12 and L.
reuteri can alleviate liver fat accumulation induced by high fat diet (Figure). In addition, CD control
group has very low level of liver fibrosis, while HFD control group has much greater CPA than CD
control group. HFD + LGG plus BB12 and HFD + L. reuteri treatment groups have much lower
percentage of CPA than HFD control group, indicating that LGG plus BB12 and L. reuteri can alleviate
liver fibrosis complicated with NAFLD induced by high fat diet.
Conclusions: Our findings confirm Lactobacillus rhamnosus GG plus Bifidobacterium lactis Bb12 and
Lactobacillus reuteri DSM 17938 can reduce liver fat accumulation and fibrosis in high-fat diet induced
obese mice.
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Objectives and Study: Bile acids (BA) are not only detergents; they also are steroid hormones,
present and active in blood as well as in bile and chyme. BA secreted into bile are resorbed actively in
the terminal ileum, where Crohn´s disease (CD) is principally manifest. Passive uptake of BA from
faeces occurs in the colon, where ulcerative colitis (UC) is principally manifest. Before secretion from
hepatocytes BA are conjugated to either glycine (G) or taurine (T). Taurine-conjugated BA (TBA)
dominate in the neonatal phase and seem to have cytoprotective effects on hepatocytes; some
studies showed that T-conjugation protects against cholestasis induced by monohydroxy BA. We
hypothesized that the composition of the BA pool is altered in children and adolescents with
inflammatory bowel disease (IBD) due to disturbed uptake in the terminal ileum and colon.
Methods: Fifteen-BA profiles (5 unconjugated [chenodeoxycholic acid, cholic acid, deoxycholic acid,
lithocholic acid, ursodeoxycholic acid]; the same 5 as TBA; the same 5 glycine-conjugated, as GBA) in
serum (10µl) were constructed using high-performance liquid chromatography / tandem mass
spectrometry in children and adolescents with active IBD (n=28; UC:CD=15:13) and in a control group
of healthy children and adolescents (n=197). Total BA levels overall and proportions of GBA and TBA
were compared between the groups. All patients were diagnosed by standard criteria on colonoscopy
and biopsy. Patients with elevated biomarkers indicating cholestasis (alkaline phosphatase, γglutamyltranspeptidase, total bilirubin, direct bilirubin) as well as patients with known autoimmune /
primary sclerosing cholangitis were excluded. None had undergone ileal or large-bowel resection.
Results: BA levels in total were significantly decreasedin CD patients (3.1 ± 1.9 µmol/L; p< 0.01) and
in UC patients (3.2 ± 2.0 µmol/L; p< 0.01) compared to controls (5.3 ±1.1 µmol/L; p< 0.01). In both
groups GBA dominated (CD: GBA 85%, TBA 15%; UC: GBA 89%, TBA 11%; controls: GBA 71%,
TBA 29%). The primary GBA glycochenodeoxycholic acid (GCDC) in particular predominated in
patients with IBD (CD=49%, UC=60%; controls=38%). TBA and secondary BA were only measurable
in trace amounts in CD and UC patients compared to controls (TBA: 29%, secondary BA: 19%).
Conclusions: Acute intestinal inflammation in IBD is associated with relative deficiency of secondary
BA and TBA in serum. Although the implications of this deficiency are unclear, supplementation /
complementation of BA in IBD patients with demonstratedly abnormal BA handling may be justified.
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Interleukin-37 reduces pro-inflammatory and pro-fibrotic properties of murine and human
hepatic stellate cells
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Objectives and Study: Sustained inflammation is a common characteristic of chronic liver injury and
induces liver fibrogenesis and cirrhosis. IL-37, a novel cytokine of the interleukin-1 family, is a broad
suppressor of innate immune responses and we recently reported that intracellular IL-37 interacts with
Smad3. We hypothesize that IL-37 interferes with the signaling cascade of pro-fibrogenic TGFβ by
binding to Smad3 to modulate liver inflammation and fibrogenesis. Here, we investigate the
immunomodulatory and anti-fibrogenic properties of IL-37 in the human stellate cell line LX2 and
isolated murine hepatic stellate cells (mHSCs).
Methods: LX2 stellate cells were either transfected with human IL-37 encoding chemically modified
mRNA or exposed to recombinant human (rh) IL-37 and subsequently stimulated with IL-1ß (1 ng/ml)
for 24 hours to induce IL-6. Quiescent hepatic stellate cells were isolated from wildtype (wt) and IL-37
transgenic (tg) C57BL/6 mice according to standard methods. After the isolation procedure the cells
were resuspended in culture medium and plated in 6-well tissue culture plates. The cell culture
medium was replaced every 2 days and tested for spontaneous IL-6 secretion by Elisa. In addition,
cells were stimulated with LPS (100 ng/ml) on day 8, followed by stimulation with TGFβ (100 pg/ml) on
day 9. For RNA analysis cells were harvested 6 h after stimulation, transcribed to cDNA and analyzed
by qPCR. Protein expression of α-SMA and ICAM-1 was analyzed by western blot. IL-6 in
supernatants was measured by Elisa.
Results: Messenger RNA-mediated overexpression of IL-37 in human LX2 stellate cells reduced IL1ß-induced pro-inflammatory IL-6 and the mRNA expression of pro-fibrogenic CXCL10. RhIL37
protein did not reduce IL-6 but slightly downregulated the mRNA expression of α-Sma in IL-1ßstimulated LX-2 cells. mHSCs isolated from IL37tg mice secreted less IL-6 during spontaneous in vitro
activation compared to WT-derived mHSCs. IL-6 release after stimulation with LPS day 8 or LPS plus
TGFß-1 was also significantly lower in IL37tg mHSCs compared to WT mHSCs as well as mRNA
expression of Cxcl1 and Icam1 after LPS-treatment.
Conclusions: Overexpression of IL-37 in human LX-2 stellate cells and transgene expression of
human IL-37 in mouse mHSC reduces the pro-inflammatory and pro-fibrogenic response after cell
stimulation. Exogenous rhIL-37 protein only slightly downregulated α-Sma mRNA in IL-1ß-stimulated
LX-2 cells and did not reduce IL-6. We therefore suggest that intracellular IL-37 has the major role in
stellate cells regulating pathways of liver inflammation and fibrogenesis. IL-37 may represent a future
target for the treatment of inflammatory and fibrosing liver diseases.
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Relationship between liver size and liver function in mice
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Objectives and Study: The mouse is a frequently used species in experimental models for human
diseases. By using inbred mice under controlled conditions, the genetic and environmental variations
are supposedly minimized. Recently, however, we discovered serendipitously a spontaneous bimodal
variation in liver size in a frequently used mouse strain (C57BL/6JOlaHsd). We now determined if the
spontaneous variation in liver weight is translated to metabolic differences with respect to bile acid
(BA) homeostasis and Very Low Density Lipoprotein (VLDL) secretion.
Methods: We fed male wildtype C57BL/6JOlaHsd mice a commonly used standardized semisynthetic diet (AIN-93G) from birth to 10 weeks of age. We determined plasma BA concentration and
composition, by LC-MS/MS, and VLDL secretion, for 5h after intraperitoneal injection of a lipoprotein
lipase inhibitor (poloxamer-407). In separate mice, we measured fasting plasma lipids and hepatic
mRNA expression of relevant genes. Values represent means±SD.
Results: Liver weight distribution was bimodal, both with respect to absolute weight as to liver-to-body
weight (Hartigans' test; each p< 0.01). Mice could be subdivided into two, non-overlapping groups
based on liver weight: 1.0±0.1 (normal liver; NL) and 0.6±0.1 g (small liver; SL) (p< 0.001). Liver
weight differences were not associated with housing conditions or nests. Bodyweight of SL mice was
slightly lower than that of NL mice (-7%, p=0.02). Plasma BA concentration was ~10-fold higher in SL
(p< 0.001). VLDL secretion was profoundly lower in SL mice: both in absolute amounts (-66%, p<
0.001) and after correction for liver weight (-44%, p< 0.001). Fasting plasma triglycerides (-70%, p<
0.001), phospholipids (-50%; p=0.08) and cholesterol (-70%, p< 0.001) were decreased in SL mice.
Plasma AST (+17U/L; p< 0.001) and ALT (+28U/L; p< 0.001) were higher in SL mice, but still below
upper limit of normal. Liver histology showed the presence of more inflammatory foci in SL. Hepatic
mRNA expression of TNFα (inflammatory cytokine) was 3-fold higher in SL (p< 0.001).
Conclusion: Our data indicate that spontaneous phenotypical bimodality in liver size and function
exists in wild type “C57/Black 6” mice, an inbred mouse strain commonly used for experimental
models. The spontaneous heterogeneity in mice may help to identify underlying causes of
heterogeneity in human liver function and metabolism, such as observed in non-alcoholic fatty liver
disease and metabolic syndrome.

Disclosure of Interest: The present study was funded by Danone Nutricia Research. BvdH is
employed by Danone Nutricia Research HV is a consultant for Danone Nutricia Research outside the
submitted work, for which his institution is financially compensated.
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Objectives and Study: Cytomegalovirus (CMV) is known to be present in liver tissues of infants with
neonatal cholestasis (NC). Many cytokines are important in immune control of CMV infection that may
correlate either with protection or increased susceptibility to infection. This study was done to
determine the hepatic interferon gamma (IFN-G) and tumor necrosis factor- alpha (TNF-a) in infants
with NC and associated CMV infection.
Methods: This study was conducted in 21 infants with NC over a period of 6 months from June 2017December 2017. All patients underwent blood CMV IgM, blood CMV PCR and liver CMV PCR.
Immunochemistry for IFN-G and TNF-a was done in the liver tissue. Factors associated with TNF-a
response and IFN-g response were assessed.
Results: CMV IgM was positive in 6 (28.5%) patients, CMV IgG was positive in 14 (66.6%), blood
CMV PCR was positive in 19 (90.47%) patients and liver CMV PCR was positive in 18 (85.71%)
patients. TNF-a levels were high positive in 1 (5.3%), positive in 9 (47.4%) and low positive in 9
(47.4%) patients. IFN-G levels were positive in 16 (80%), low positive in 3 (16%) and negative in
1(5%) of patients. High positive and positive TNF-a were seen in 9 (56.3%) of patients with positive
liver CMV PCR and low positive were seen in 7 (43.7%) of patients with positive liver CMV PCR
[Odd's ratio (OR) - 2.6]. Positive IFN-G was present in 13 (81.3%) of patients with positive liver CMV
PCR and low positive or negative IFN-G was seen in 3 (18.7%) of patients with positive liver CMV
PCR (OR-2.2). Six (60%) patients with positive or high positive TNF-a levels in liver tissue had biliary
atresia (BA) whereas 7 (77.7%) with low positive TNF-a levels had non-BA neonatal hepatitis (OR 5.25). Six (37.5%) patients with positive IFN-G had BA whereas 2 (50%) of patients with low positive
or negative IFN-G had BA (OR - 0.6).
Conclusions: There is high prevalence of CMV in liver tissues in patients with NC and elevated TNFalpha and IFN-g is seen in these patients. Elevated TNF-a is also seen in patients with biliary atresia.
The association of elevated TNF-a, biliary atresia and CMV infection needs to be evaluated further.
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Objectives and Study: Penetrating abdominal injury is a major cause of death in trauma in which the
liver is most commonly injured. It may cause hypovolemia leading to tissue hypoperfusion, multiple
organ damage, and cytokine activation that cause inflammatory damage, eventually leading to death.
Alginate is a polysaccharide derived from brown algae. Our previous work showed the ability of VLVG
(Very Low Viscosity (high) G alginate) to protect the liver from various injuries in mice. Others showed
that alginate has hemostatic properties. The current study tested the effect of VLVG on hemodynamic
stability, tissue damage and inflammatory responses, following liver injury in a swine model of
penetrating abdominal injury.
Methods: The study included six pigs divided into two groups. In both groups, abdominal trauma was
induced by laparoscopic hepatectomy in which 10% of the liver´s volume was removed. Ten minutes
after injury, 300 ml of VLVG alginate was administered intra-abdominally to the study group and 300
ml of normal saline was similarly injected to the control group. After injury induction, animals were
followed for 8 hours. Follow-up included continuous hemodynamic monitoring, blood sampling, and
tissue biopsies for histopathology.
Results: The model included hypovolemic shock, as reflected in the hemodynamic measurements
combined with the biochemical and histopathological analyzes, as expected in penetrating abdominal
trauma. We demonstrated that after abdominal trauma VLVG-treated animals were more stable
hemodynamically with lower heart rate and higher blood pressure. Furthermore, there was an overall
lesser degree of tissue damage as demonstrated by lower lactate, ALT, creatinine, LDH and CPK
levels. Glucose levels were lower throughout the experiment in the alginate treated group.
Conclusions: Using VLVG alginate after liver injury has the potential to increase survival owing to its
hemostatic and tissue preserving properties. These results set the basis for further studies aimed at
assessing the use of VLVG in abdominal and hepatic injury.
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Understanding and salvaging hepatocyte ER-stress in Wolcott-Rallison syndrome associated
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Objectives and Study: Wolcott-Rallison syndrome (WRS) is a rare genetic disorder affecting children
already at young age. Mutations in EIF2AK3/PERK result in various symptoms: congenital diabetes
mellitus, skeletal dysplasia, mental retardation, liver- and kidney failure. The severity of symptoms may
manifest differently in each patient. In the here presented study we focus on acute liver failure. Often,
mild viral infections can trigger severe liver disease ultimately resulting in liver transplantation. PERK
has a pivotal role in the resolution of endoplasmic reticulum (ER) stress, the so-called unfolded protein
response (UPR). We here propose a detailed functional study on the UPR in hepatocytes and patient
derived liver tissue.
Methods: For this study, a human CRISPR/Cas9 PERK knock-out (KO) hepatocyte cell line (HepG2)
and patient derived liver organoids are used. The project includes the replication of ER-stress triggers
in vitro by viral infection and chemical compounds and the characterisation of the hepatocellular ER
stress by Western Blot and electron micrographic analysis.
Results: First experiments prove that ER-stress can be induced by administration of chemicals (e.g.
Tunicamycin). Both PERK KO cells and WRS liver organoids show increased levels of ER-stress over
wild type cell lines when studying UPR cascades by Western Blot. Congruently, a dilated ER is visible
by immunofluorescence and elctron microscopy.
Conclusions: ER-stress can be replicated in-vitro in hepatocytic cell lines and patient derived liver
organoids. Loss of PERK results in increased levels of ER-stress and cell death. Further experiments
to circumvent PERK-loss by molecular inhibitors and to alleviate ER-stress are ongoing.
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Objectives and Study: Cholestatic liver disease such as biliary atresia (BA) is one of the leading
causes for liver transplantation. Sodium butyrate has multiple beneficial effects on preventing
metabolic liver injury. However, its role in cholestatic liver disease has not been explored. We aimed to
investigate the effect of sodium butyrate on cholestatic liver disease and its underlying mechanism
involved with liver stem cell, a valuable target for disease therapy.
Methods: Bile duct ligation (BDL) rat model and CCL4-induced mouse liver injury model were
established. Fresh liver biopsy samples were obtained from forty-two BA patients, twenty-one
choledochocyst (CC) patients and nine control patients during surgery. Lgr5 + liver stem cells were
detected and isolated for transplantation study. Adeno-associated virus were injected intravenously to
disable liver stem cells. Murine and human liver organoids were established for in vitro study.
Results: Sodium butyrate prevented BDL-induced hepatic fibrotic injury and improved liver function.
Sodium butyrate increased the number and rescued the impaired function of liver stem cells in BDL
rats; transplantation of these cells alleviated BDL-induced liver injury. Sodium butyrate failed to reduce
liver damage after disabling liver stem cells. Similarly, sodium butyrate significantly attenuated liver
pathology in CCL4-injected mouse via inducing liver stem cells. Sodium butyrate also exerted
therapeutic effects on established fibrosis models through the induction of liver stem cells. Notably,
both the number and function to form organoids of liver stem cell in BA patients was significantly
decreased than that in CC or control patients. Moreover, sodium butyrate facilitated the growth of liver
organoids from both liver damage models and human patients.
Conclusions: Sodium butyrate prevents liver injury and fibrosis by improving the quantity and function
of liver stem cells, indicating a potential therapeutic strategy for cholestatic liver disease.
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The combined effect of recombinant human erythropoietin and human growth factor on liver
regeneration after partial hepatectomy in rats
Mozhgan Zahmatkeshan1
1Medical

College, Shiraz University of Medical Science, Pediatric Ward, Shiraz, Iran, Islamic Republic

of
Objectives and Study: Although liver failure development after post hepatectomy is rare, but it is also
the most serious postoperative problem which it makes its prevention too important. The aim of
present study was to evaluate the combined effect of recombinant human erythropoietin and human
growth factor on liver regeneration after partial hepatectomy in rats.
Methods: Forty adult female rats were submitted to 70% partial hepatectomy. The rats were assigned
to four groups randomly: group 1 (control group) were received normal saline, group 2 were received
recombinant human erythropoietin 2000 IU/kg, group 3 were received 40 mcg/kg of human growth
factor and group 4 (n = 21) which were received combined human growth factor 40 mcg/kg and
human erythropoietin hormone 2000 IU. Liver function was assessed by the measurement of the
international normalized ratio (INR) and albumin levels. Hepatic injury was assessed by serum ALT
and AST levels in day 3, 9 and 14 after surgery. The regeneration capacity of remnant livers was
assessed over 14 days with the regenerated liver/body weight ratio.
Results: In day 14 after surgery, LBWR were higher in rats in group 2, 3, and 4 in compared to rats in
control group. Difference between blood level of AST in rats in group 4 and rats in control group also
were statistically significant (p< 0.042) in day 9 after surgery. In addition, we found significant
differences between blood ALT level of rats in group 4 and rats in group 3 (p< 0.035). Results did not
show any significant difference in albumin level and INR between groups in all times (p>0.05).
Conclusion: The usage of human growth factor, recombinant human erythropoietin and their
combinations may enhance liver regeneration after partial hepatectomy in rats, in which the effect of
combinations were more effective.
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First Scandinavian case of successful pregnancy during nitisinone treatment for tyrosinemia
type 1
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Objectives and Study: Type 1 tyrosinemia is caused by an inherited lack of enzyme in tyrosine
metabolism, leading to accumulation of toxic metabolites. Introduction of nitisinone medication in the
1990s revolutionized the treatment and increasing number of drug-treated patients are now reaching
childbearing age. Nitisinone prevents the production of toxic metabolites but in animal models high
doses of nitisinone has shown to be teratogenic. However, effects of the treatment during human
pregnancy are poorly known. We report the first Scandinavian case of pregnancy with type 1
tyrosinemia.
Methods: Comprehensive medical history of a female with type 1 tyrosinemia who carried pregnancy
to a term during nitisinone treatment was evaluated.
Results: The patient was born from a non-consanguineous marriage to healthy parents. At the age of
two years she presented with poor growth, hypophosphatemic rickets and liver failure and was
subsequently diagnosed with type 1 tyrosinemia with predominant Finnish mutation W262X. Further
investigations showed high blood alpha-fetoprotein, kidney tubular dysfunction and multiple dysplastic
liver nodules. Promptly started protein restriction and nitisinone resulted normalization of the
laboratory parameters and hepatic findings. During the following years the treatment was successful
apart from persistent osteopenia.
The patient became pregnant at the age of 18 years. During the pregnancy natural protein intake was
raised from 22 to 26 g/day and phenylalanine and tyrosine free supplement from 38 to 60g/day to
meet the increased nutrient demands and weight gain (from 45 to 54 kg). Nitisinone levels varied
markedly and the dose had to be increased from 0.8 up to 1.3 mg/kg, whereas blood tyrosine
remained relatively stable until the late pregnancy (Figure 1). Alpha-fetoprotein raised up to 284 µg/l
without new changes in liver function or imaging. Urine succinylacetone remained undetectable.
Regular ultrasound monitoring showed normal fetal development. There was a slight compensated
metabolic acidosis during the pregnancy, possibly due to reoccurring tubular dysfunction.
After 40 weeks of gestation patient gave birth to a non-affected healthy boy. Breastfeeding during
nitisinone treatment was not recommended based on adverse effects such as reduced growth and
corneal lesions in animal models. Mother's protein intake and nitisinone dosage were reduced to level
prior pregnancy. Elevated AFP normalized rapidly but tyrosine increased, even if the patient reported
strict compliance (Figure 1). The child is currently five months old and growing and developing
normally.
Conclusion: In this case pregnancy during nitisinone treatment for type 1 tyrosinemia was successful
and no adverse effects to the newborn were discovered. However, the required tailoring of the
nitisinone dose, long-lasting increase in the tyrosine levels and possible reappearance of disease
complications demonstrate the need of intensified surveillance during pregnancy and even after the
delivery.
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Drug-Drug interactions in children and adolescents receiving Ledipasvir/Sofosbuvir for
treatment of Hepatitis C virus infection
Hala Abdullatif1, Rania Ramzi2, Engy Mogahed1, Carolyne Ghobrial1, Basma Abd El Zaher2, Mona S
El Raziky1, Hanaa El-Karaksy1
1Faculty
2Cairo

of Medicine, Cairo University, Pediatrics, Cairo, Egypt
University, Kasr Alainy Drug Information Center, Cairo, Egypt

Objectives and Study: Drug-drug interactions (DDIs) need to be considered to optimize the
pharmacotherapeutic outcome of direct acting antivirals (DAAs). The aim of this study is to report on
possible DDI between ledipasvir/sofosbuvir (LDV/SOF) and other medications received by children
and adolescents with HCV, in addition to suggested management for these DDIs.
Methods: HCV infected children and adolescents, 12-17 years old and/or weighing 35 kgs, who
presented to Paediatric Hepatology Unit at Cairo University Paediatric Hospitals for treatment using
LDV/SOF, were included. Medication history was taken including long term medications for chronic
conditions and on demand medications for inter-current illnesses. Medications were reviewed by Kasr
Alainy Drug Information Center to identify possible DDIs with prescribed LDV/SOF and their
management. HEP Drug Interactions provided by University of LIVERPOOL, Lexicomp online and
Medscape were the utilized references. Each DDI was assigned a risk rating of A, B, C, D, or X.
Results: Sixty HCV infected children and adolescents assigned to receive LDV/SOF were enrolled.
Thirty percent had associated chronic co-morbid conditions. The overall number of medications
received was 48 medications. Long term medications were 39 with a median (IQR) of 3 (4.24)
medications per patient. Proton pump inhibitors, antacids, H2 receptor antagonists, sodium
bicarbonate and colchicine were reported to be associated with DDI risk D necessitating therapy
modification which was applied prior to their administration.
Conclusion: Early identification and prompt response to DDIs with the aid of pharmacists optimize the
pharmacotherapeutic outcome and abolish possible morbidities when using DAAs in children with
HCV.
Key words: Direct acting antivirals, DDAs, Drug-drug interactions, DDIs, LDV/SOF
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Objectives and Study: The prevalence of Non-alcoholic fatty liver disease (NAFLD) in children has
rised significantly owing to the childhood obesity epidemics worldwide in the last two decades. It is
becoming important to understand the NAFLD pathogenesis in children and develop novel biomarkers.
Recently, microRNAs (miRNAs), short, noncoding RNAs that regulate gene expression, have been
associated with NAFLD and are readily detected in the circulation. We aimed to evaluate the plasma
expression of some candidate miRNAs that are associated with NAFLD in children.
Methods: We measured five candidate miRNAs (miRNA-21, miRNA-33a, miRNA-33b, miRNA-34a
and miRNA-122) expression from 21 obese children with NAFLD, 23 obese children without NAFLD,
and 20 normal-weight controls. The plasma levels of miRNAs were measured with real-time PCR in
the patients and in the healthy controls.
Results: The plasma miRNA-122 levels were found to increase in the NAFLD patients compared to
the obese children without NAFLD and healthy controls. Also we found that the NAFLD patients had
the higher levels of miRNA-21. In our study, miRNA-33a levels did not differ between groups. The
miRNA-33b/miRNA-34a levels were found lower in the both obese children with NAFLD and obese
children without NAFLD compare with the control group.
Conclusions: Plasma miRNA levels may show alterations in the children with NAFLD compared to
obese patients without NAFLD and healty children. Regarding these results, it is thought that the
miRNA-21 and miRNA-122a may play a role on the pathogenesis of NAFLD and their levels may
serve as a biomarker in the NAFLD diagnosis in children.
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Association between severity of chronic liver disease with grading of oesophageal varices in
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Background/Aim: Current guidelines recommend endoscopy at diagnosis in all adult cirrhotic patients
to identify esophageal varices and to initiate primary prophylactic measures in patients with large
esophageal varices. However, in a resource constraints country, selective endoscopy in patients who
are at higher risk of having varices, may be cost effective.The aim of this prospective cross-sectional
study was to observe the association between severity of chronic liver diseases (CLD) determined by
Child- Pugh score with grading of esophageal varices and also to identify non-endoscopic parameters
that may predict the presence of varices and also high risk esophageal varices in children.
Patients and methods: In this study, 84 newly diagnosed children with CLD without a history of
variceal bleeding were included from January 2016 to March 2018. Esophagogastroduodenoscopy
was done in all to detect esophageal varices and if present, they were classified as small and large or
high risk varices (< 6mm or ≥6mm).Disease severity was assessed by Child-Pugh status.Both
univariate and multivariate logistic regression analysis were done by using SPSS version 22 to identify
factors associated with esophageal varices.
Results: The mean age of 84 children was 9.7±3.2 years (range, 1-16 years) with male to female ratio
of 1.1: 1. The predominant etiology of CLD was Wilson's disease (65.5%), other etiologies include
chronic hepatitis B (6 %), autoimmune hepatitis (7.1%), biliary atresia (6%), celiac disease associated
liver disease (1.2%), glycogen storage disease (1.2%), hepatitis C virus infection (1.2%) and
cryptogenic (11.9 %). Of the 84 children, 27.4% had Child A, 21.4% had Child B and the remaining
51.2% had Child C cirrhosis. Esophageal varices were present in 71% children and 25 (58%) of them
had large varices. On univariate analysis, low platelet count (< 100,000/mm 3) and splenomegaly were
found to be associated with the presence of esophageal varices (p= 0.006 and 0.001 respectively) and
large varices (p=0.03 and 0.01 respectively). On multivariate analysis, both low platelet count and
splenomegaly were independent predictors for the presence of esophageal varices (OR; 11.21, 95%
CI, 1.2-96.9 and OR; 11.39, 95% CI, 3.19- 40.59, respectively). Advanced Child Pugh class showed
no positive association with presence or grading of esophageal varices. Among the parameters
considered for predicting the presence of esophageal varices as well as large esophageal varices,
splenomegaly had the highest sensitivity (sensitivity 75% and specificity 83.3% for the presence of
varices and 87.8% and 40.7% for large varices). Presence of splenomegaly and low platelet count (<
100,000/mm3) together had the highest specificity (100%, with positive predictive value of 100%) for
picking up any grade of varices and also for large varices (sensitivity 45%, specificity 74%).
Conclusions: Our study showed no positive association between Child- Pugh classification with
grading of esophageal varices but splenomegaly and low platelet count independently predict the
presence of any grade of esophageal varices and can be used as screening test to select children for
endoscopy. This strategy may help in relieving medical, social and economic cost in resource
constraints countries.
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Objectives and Study: Chronic cholestasis is a frequent condition during childhood, often starting
during the neonatal period. Genetic cholestatic diseases are rare and several, but collectively they
represent up to 50% of paediatric cholestasis. Molecular analysis by targeted-capture next generation
sequencing (NGS) has emerged as a first line diagnostic tool. The objective of this study is to evaluate
the use of NGS in children with cholestasis.
Methods: Since 2015, all children with neonatal and/or chronic cholestasis (excluding children initially
presenting with acute liver failure and children with biliary stone disease) for whom a molecular study
has been prescribed were included (n=298). Patients were classified in 2 groups according to their
serum GGT activity level: normal and elevated. The molecular study was carried out by a targeted
capture of a panel of 70 genes including genes involved in cholestasis and jaundice. The pathogenic
variants identified were verified by Sanger sequencing or quantitative PCR (in case of deletion). A
family analysis was conducted to study allelic segregation and transmission of variants.
Results: This analysis established a molecular diagnosis in 91 patients (31%).
A molecular diagnosis of cholestasis and/or jaundice has been confirmed:
- in 54 patients with a normal serum GGT activity : progressive familial intrahepatic cholestasis (PFIC)
type 1 and benign recurrent cholestasis (BRIC) type 1 (ATP8B1, n=2), PFIC2, BRIC2, drug induced
cholestasis, or (ABCB11, n=19), PFIC4 (TJP2, n=7), PFIC5 (NR1H4, n=1), PFIC6 (MYO5B, n=9),
delta 4-3-oxo steroid dehydrogenase deficiency (AKR1D1, n=1), cerebrotendinous xanthomatosis
(CYP27A1, n=1), ARC syndrome (VPS33B, n=2), SCYL1 deficiency (n=1), Dubin-Johnson syndrome
(ABCC2, n= 10) or Gilbert syndrome (UGTA1, n=1)
- and in 37 patients with an elevated serum GGT activity: Alagille syndrome (JAG1, n=19; NOTCH2,
n=4), PFIC3 (ABCB4, n=6), Wilson disease (ATP7B, n=1), neonatal sclerosing cholangitis (DCDC2,
n=5), cystic fibrosis (CFTR, n=2).
In addition, heterozygous pathogenic variants were identified in 7 patients in ABCB11(n=3), ABCB4
(n=2) and CFTR (n=2) genes. In 3 patients, heterozygous pathogenic variants were found in one
gene, associated with heterozygous variants of unknown significance (VOUS) in another gene. In 3
patients, three heterozygous pathogenic variants in 3 different genes were identified. Finally, VOUS
have been identified in one or more genes in 53 patients. It is not known if these multi-heterozygous
Volume 68, Supplement 1, May 2019

761

genotypes are responsible for cholestasis. In 141 children (47%) no molecular defect was identified.
Conclusions: NGS is a useful diagnostic tool in paediatric cholestasis. Used as a first line diagnostic
approach, it allows to establish a diagnosis in around one third of the children with cholestasis.
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Background: Arthrogryposis-Renal Dysfunction-Cholestasis (ARC) syndrome is a rare autosomal
recessive syndrome described in case reports with variable phenotypes. It is Characterized by
neurogenic arthrogryposis, renal tubular dysfunction and neonatal cholestasis with normal serum
gamma-glutamyl transferase activity.
Aim: To describe the clinical presentation of patients diagnosed with ARC syndrome in KFSH&RC
and the correlation between genotype and phenotype.
Methods: The medical records of the four patients who were diagnosed with ARC syndrome were
reviewed.
Results: All the patients had the typical cardinal features of ARC syndrome, Arthrogryposis, renal
tubular dysfunction mainly the proximal type and cholestasis with normal GGT, positive family history
of sibling died in early months of life with undiagnosed cholestasis was also seen in all the patients. In
our study we found that there were no major differences between genotype and phenotype apart from
VPS33B gene mutation had platelet abnormality in form of large or giant platelet and higher risk of
sepsis and death due to sepsis. VIPAR gene mutation have severe electrolyte disturbance.
Conclusions: In this case series we report four patients with ARC syndrome, a rare syndrome that
causes normal GGT cholestasis. All of our four patients exhibit same major phenotypical features. The
major differences between phenotype and genotype are abnormal platelet, skin disorders and high
susceptibility of sepsis that was found in patient who had VBS33B gene mutation.
Keywords: ARC Syndrome, VPS33B gene, VIPAR gene, Arthrogryposis, Fanconi syndrome,
Ichthyosis
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Objectives and Study: X-linked Lymphoproliferative Syndrome (XLP) is a rare primary
immunodeficiency characterized by severe immune dysregulation, often presenting after a viral
infection, typically Epstein-Barr virus (EBV) and frequently resulting in the clinical syndrome of
Haemophagocytic Lymphohistiocytosis (HLH). There are two, genetically distinct, types of the
syndrome described, XLP-1 and XLP-2.
We aimed to study the spectrum of hepatic involvement, including clinical outcomes, in children with
genetically confirmed XLP.
Methods: We retrospectively reviewed the central databases at tertiary Paediatric Immunology and
Hepatology centres and studied the patients' clinical notes with regards to clinical presentation and
liver disease during the course of the illness until Haematopoietic Stem Cell Transplantation (HSCT) or
death.
Results: Overall, we identified 16 XLP patients (all male) with a median age at presentation of 51
months (range: 2-108). Twelve patients had XLP-2 and 4 patients had XLP-1. The commonest
presenting feature was HLH seen in 7 patients (43.75%). In four patients, HLH was triggered by active
EBV infection. 4/16 patients (25%) presented with Acute Liver Failure (ALF), all diagnosed with XLP-1.
Only one patient with ALF had EBV viraemia at presentation (>2 x 106 copies/ml); the remainder were
negative.
Ten patients had no relevant medical history whereas the remaining 6 (37.5%) had a history of
gastrointestinal inflammation (4) and/or auto-inflammatory disorders such as Immune
Thrombocytopenic Purpura (1), aplastic anaemia (1) or Kawasaki disease (1). Two patients had a
history of recurrent, prolonged or unusual infections suggesting a preceding immunodeficiency. Most
patients (69%) had no significant family history.
Fourteen patients (87.5%) had a degree of liver dysfunction at presentation. Out of the 4 patients in
ALF, 2 had Liver Transplantation (LT) prior to genetic diagnosis; 1 died of EBV encephalitis and
chronic graft-versus-host disease 2 months post-LT and one received HSCT 8 months after receiving
auxiliary LT, complicated by CNS lymphoma. One patient with ALF died while being considered for LT.
One patient with ALF was managed medically in the Intensive Care setting and subsequently received
HSCT once his genetic diagnosis was confirmed. Of the remaining patients with liver dysfunction, the
commonest observation was that of transaminitis (mean ALT 685 IU/L, range: 136-1006). Ten patients
(62.5%) had radiological evidence of hepatosplenomegaly, and 5 (71%) had abnormal liver findings on
ultrasound (granulomatous changes, thickened gall bladder). Nine patients (the majority being XLP-2)
received HSCT. Five patients died of complications after HSCT. Overall mortality in our cohort was 44
%.
Conclusion: Our study suggests that there is a spectrum of liver disease in XLP patients that can
range from mild liver dysfunction to life-threatening ALF. Patients with ALF are not good candidates for
isolated LT, as their immune defect needs to be corrected by HSCT as soon as the diagnosis is made.
The timing of LT and HSCT requires careful individual consideration amongst immunology and
hepatology teams.
Contact e-mail address: aspassia@doctors.org.uk
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Homozygous DCDC2 splice site mutation causing neonatal sclerosing cholangitis
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Introduction: Neonatal sclerosing cholangitis (NSC) is a rare biliary disease that leads to hepatic
fibrosis and often requires liver transplantation in childhood. Mutations in claudin-1 gene associated
with ichthyosis have been described in patients affected by the disease. Recent studies have identified
mutations in another gene coding for Doublecortin domain-containing protein 2 (DCDC2) as a cause of
NSC. So far, 8 genetic mutations of DCDC2 have been described in 16 patients with NSC.
Case report: We report the case of a 2-year old patient diagnosed with NSC exhibiting a homozygous
DCDC2 mutation. The patient was the offspring of two consanguineous parents. At the age of 6
weeks, the patient presented with prolonged icterus and laboratory findings consistent with neonatal
cholestasis, such as increased conjugated bilirubin (8 mg/dl), gamma-glutamyl transpeptidase (650
U/l) and alkaline phosphatase (880 U/l). She did not have pale stools and no signs of biliary atresia.
There was no evidence for Alagille Syndrome or metabolic diseases causing cholestasis. Due to
persisting hyperbilirubinemia, a liver biopsy was performed at the age of 4 months and showed biliary
fibrosis, ductopenia and neoductular proliferation. Despite high viral load for CMV, there were no
histological signs for acute viral hepatitis. Treatment with ursodeoxycholic acid was initiated followed
by a considerable decrease of conjugated bilirubin.
The older sister was liver transplanted at the age of 8 months due to a neonatal hepatitis of unknown
etiology. She developed chronic renal insufficiency at the age of thirteen. Ultrasound showed
hyperechogenic kidneys with cortical cysts. Next-generation-sequencing-based panel analysis of our
patient excluded progressive familial intrahepatic cholestasis but revealed a homozygous splice-site
specific mutation in DCDC2 gene (c.349-2A>G).
Conclusions: DCDC2 is a signaling and structural protein found in primary cilia of cholangiocytes and
renal tubuli.So far, the DCDC2 mutation of our patient has been described as a compound
heterozygous mutation in one patient. This patient had hepatic fibrosis requiring liver transplantation at
two years of age and a family history of nephronophthisis. Our patient developed portal hypertension
with subsequent esophageal variceal bleeding and is currently awaiting liver transplantation.
Taken together, this case widens the spectrum of known DCDC2 mutations associated with NSC and
highlights the importance of genetic diagnosis in unexplained cases of neonatal cholestasis.
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Next generation sequencing reveals a homozygous ABCB4 gene mutation as a cause of
cholestasis in a girl with coeliac disease and suspected autoimmune hepatitis vs Overlap
syndrome
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Tiba1, Talal Algoufi1, Aleyda Alexandra Aldana Grisales1, Dieter Broering3
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2Tanta University, Department of Pediatrics, Tanta, Egypt
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Objectives and Study: In this case report, we opted to emphasize the pivotal role of next generation
sequencing (NGS) in unrevealing the diagnosis of a challenging case of cholestatic liver disease, with
substantial alteration of the disease management plan. Our case is a 13 years old girl, with
consanguineous parents. she had a past history of atopic dermatitis with an onset since the first year
of life. She was followed at several dermatology clinics with no cure. At the age of 8 years old, she
was referred to a central hospital, where celiac disease was diagnosed by duodenal biopsy. After
starting gluten-free diet, her skin lesions started to improve. Liver disease symptoms never started to
appear before the age of 12 years old, when she started to have progressive jaundice. Laboratory
investigations revealed high gamma glutamyl transpeptidase cholestasis. At a referral hospital, liver
biopsy showed chronic liver disease, and interface hepatitis. However, IgG was mildly elevated,
antinuclear antibody was weakly positive, anti-smooth muscle antibody was weakly positive, and antiliver kidney microsomal antibody was negative. Magnetic resonance cholangiopancreatography
(MRCP) showed focal narrowing at the proximal common hepatic duct, at the porta hepatis region,
with central mild intrahepatic duct dilatation. The referring physician adopted the diagnosis of
autoimmune hepatitis versus overlap syndrome, hence steroids where started with no observed
improvement. Accordingly, she was referred to our center, for probable liver transplant. At our hospital,
she had the picture of end-stage liver disease; with coagulopathy, ascites, and deep jaundice.
Moreover, she developed acute haemolytic anemia, with positive Coombs test, positive anti-IgG, and
negative anti-C3, which responded well to pulse steroid therapy.
Methods: Using NGS-based multi-gene panel; designed, tested, and validated at King Faisal
Specialist Hospital & Research Centre, Riyadh, Saudi Arabia.
Results: Next Generation Sequencing Gene Panel Analysis proved a homozygous variant of ABCB4
(ABCB4:NM_000443:exon23:c.2906G>A:p.R969H), and the diagnosis of progressive familial
intrahepatic cholestasis type 3 (PFIC 3) was confirmed. Urgent liver transplantation was decided when
she developed profound hypoalbuminemia, ascites, and acutely deteriorating coagulopathy. She
underwent living related donor liver transplantation. Post-transplant liver status started to stabilize in
the third post-operative week, with improved general health condition.
Conclusion: Liver disorders such as autoimmune hepatitis, and primary sclerosing cholangitis, have
been reported in patients with coeliac disease. The proposed pathologic diagnosis of autoimmune
hepatitis in the present case lacked the convincing characteristic laboratory immunologic markers.
Moreover, the MRCP findings were not conclusive of sclerosing cholangitis. Furthermore, absence of
response to steroids, should favor another etiology. The availability of NGS made it possible to attain
the final diagnosis of such an intriguing cholestatic liver condition. To our knowledge, ABCB4 gene
mutations have not been reported as an association with coeliac disease and the related autoimmune
conditions.
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Effects of the ileal bile acid transport inhibitor A4250 on pruritus and serum bile acids in
patients with biliary atresia: phase 2 study results
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Background and aims: Biliary atresia (BA) is an important cause of neonatal cholestasis, which may
progress to biliary cirrhosis and end-stage liver disease. Management of cholestasis and pruritus is
often limited to dietary support, supplementation of fat-soluble vitamins, treatment of cholangitis and
symptomatic relief; new, non-invasive treatment options are needed. Ileal bile acid transporter (IBAT)
inhibition is a novel therapeutic concept for the treatment of cholestatic pruritus and progression of
cholestatic liver disease (CLD). The effects of A4250 (a potent, selective, reversible IBAT inhibitor that
decreases enteric bile acid reuptake with minimal systemic exposure) are reported in BA patients.
Methods: A phase 2, open-label, multi-centre study evaluating A4250 safety and tolerability in
paediatric CLD with pruritus (including BA) was conducted. Efficacy endpoints were change in serum
bile acid levels and pruritus. Patients received oral A4250 10-200 µg/kg/day for 4 weeks.
Results: Three female patients with BA were enrolled and received A4250 30 µg/kg/day; all 3
completed the study. No serious treatment-related adverse events (AEs) were reported. Most AEs,
including some increased transaminases, were transient. Two BA patients had reductions in serum
bile acids and pruritus captured by both visual analogue scale (VAS; 0-10) and Whitington scale (0-4;
Table). These data, though limited, are consistent with results from the overall study population of
paediatric patients with chronic CLD. A third patient who had relatively low baseline serum bile acids
did not have reductions in serum bile acids or pruritus (Table).
Conclusions: Orally administered A4250 was well tolerated in these patients, and the reductions in
serum bile acids and improved pruritus observed suggest that further investigation of A4250 in
children with BA is warranted.
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Budd chiary syndrome in infants: single centre experience of radiological intervention from
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Objectives and Study: Radiological intervention to restore venous patency is found to be successful
in maganement of Budd Chiari Syndrome (BCS) in Children. Pediatric literature on BCS in infants is
scarce. This study evaluates feasibility and benefit of radiological intervention in infants with BCS.
Methods: Twelve infants (12 boys, median age - 7 months (IQR 5 -11 months) of less than one year
were enrolled from Jan 2010 till June 2018. Standard medical evaluation and management was done.
A radiological intervention in form of hepatic venoplasty was performed in 10 cases. Clinical,
biochemical and radiological follow up was carried out.
Results: Doppler ultrasonography was diagnostic in all cases. All Children presented abdominal
distension of duration of 5 days to 1 month, two had jaundice, two had fever at presentation. Ascites
was seen in all cases, Hepatomegaly in 58.33%, splenomegaly in 16.6% cases. Two infants had acute
liver failure at presentation in form of jaundice, increased liver enzymes and PT INR > 2 after
correction of vitamin K along with encephalopathy. Majority has all three hepatic vein blockages
(100%). Procoagulant workup done in 8 cases where most common abnormality was MTHFR
mutation positivity in 6 cases. Four had compound heterozygous positivity and two had homozygous
mutation positive for MTHFR gene. Protein C and S appeared low but these were contributed to acute
thrombosis. Factor V leiden mutation, lupus anticoagulant and antithrombin III were negative in
screened infants(n=6). Homocysteine levels done in 3 cases along with Vitamin B 12 levesls were
non-contributory. Ten cases underwent hepatic venography and venoplasty in one of the vessels.
Immediate re-thrombosis occurred in 2 cases within 48 hours where repeat intervention in form of
thrombus aspiration and venoplasty done. One case had abdominal bleed post procedure within 24
hours and died. Two cases had rethrombosis on follow up within 6 months of procedure, needed
intervention and venoplasty again. Two cases who denied procedure were died within 3 month. All
children were given low molecular heparin till 1 years of age followed by oral anticoagulation of
warfarin in adequate dosesLong term follow up (Median 34 months, IQR 2-69 months) showed 4
developed liver cirrhosis, 2 had portal hypertension, 2 alive with native liver without portal
hypertension. One Child with liver cirrhosis died due to infection later. Rest three developed
hepatopulmonary syndrome, two had moderate shunt and one had severe shunt awaiting liver
transplant.
Conclusions: Acute abdominal distension and ascites is common presentation in BCS in infants.
Doppler ultrasonography is accurate in diagnosis in all cases. Radiological intervention is safe and
effective therapeutic modality in short term. In long term, almost 50 % developed portal hypertension
or liver cirrhosis, needs liver transplant. Hepatopulmonary syndrome occurred quite earlier in infants
with BCS. Radiological interventions will act as bridge to liver transplant in BCS in infants.
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Ultrasound-guided percutaneous liver biopsy is a safe procedure in children: a retrospective
review of practice
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Objectives and Study: Liver biopsy (LB) is an important investigation in the diagnosis of liver disease
and assessing allograft status after liver transplantation (LT) in children. There are few data on the
safety, frequency of complications or factors contributing to an increased complication rate.
Understanding these may allow the development of a same day discharge protocol.
Methods: Retrospective case note review for all children undergoing ultrasound-guided percutaneous
LB by interventional radiologists, under general anaesthesia, 2007 to 2017 inclusive. A complete list of
LBs performed was obtained by cross-referencing operating theatre and histopathology notes.
Results: 867 LBs were performed in 402 children with a median age of 5.5 years. Indications included
abnormal liver biochemistry (55%), transplant protocol biopsy (16%) and neonatal cholestasis (13%).
57% of LBs were in LT patients. Complications occurred in 4% of LBs. Transplant LBs had a nonsignificantly higher rate of complications (6%) than non-transplant LBs (3%; p=0.09). LT patients had a
higher rate of complications for any LB in the study period (13%) compared to non-LT patients (6%;
p=0.04) but in general each LT patient underwent more LBs (median 2 vs 1; p< 0.001). Pain was the
commonest complication (n=22) followed by fever requiring antibiotics (n=8). Bacteraemia (n=1) and
bleeding (n=4) were only seen in LT patients. No patient required a blood transfusion. Children with a
percutaneous biliary or abdominal drain had an increased rate of fever (4.6% vs 0.6%; p=0.02).
Patients treated for sepsis or cholangitis up to 7 days prior to the LB had a significantly increased
complication rate (18% vs 3%, p< 0.0001). PR >1.2 and weight < 10kg were not associated with
increased complication rates. Platelets < 70 and age > 1yr were also risk factors for developing
complications but not statistically significant (plts: 10% vs 4%, p=0.14; age: 5% vs 2%, p=0.15).

Transplanted Liver
Native Liver (n=373) Protocol Biopsy
(n=138)

Transplanted Liver
Diagnostic Biopsy
(n=356)

Age (y)

Median + range

4.3 (0.02 to 18.0)

7.2 (1.1 to 17.8)

5.3 (0.3 to 17.2)

Sex (n)

F:M

47:53

56:44

54:46

Ethnicity (n)

European; Maori;
49; 23; 15; 10; 3
Pacific; Asian; Other

50; 34; 8; 6; 1

38; 30; 18; 9; 5

Complications (n)

Bleeding; Pain;
0; 7; 1; 0
Fever; Bacteraemia

0; 1; 0; 0

4; 14; 7; 1

[Results]
Conclusions: Ultrasound-guided LB is a safe procedure in children, supporting same day discharge
for most patients. The risk of complications is increased in LT patients which may be related to the
greater number of LBs they undergo compared to non-transplant patients. Overnight observation may
be advisable in children with a percutaneous biliary drain.
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Objectives: Renal-hepatic-pancreatic dysplasia-1(RHPD1) is an ultrarare genetic disorder with high
mortality, caused by biallelic pathogenic variants in NPHP3 which encodes Nephrocytin, an important
component of the ciliary protein complex. Here, we present a female infant who was found to carry
homozygous c.2975C>T variant in NPHP3. This is the first description of this genotype and RHPD1
phenotype in the literature.
Case report: A two-months-old girl was referred to pediatric gastroenterology outpatient clinic due to
jaundice that started within first month of life, hepatomegaly and elevated transaminases. The parents
were first-degree cousins, and they reported a 2.5-year-old daughter with congenital hepatic fibrosis
who died due to renal insufficiency. She had an 11-year-old healthy brother. On physical examination;
she had an icteric appearance, the liver was palpable 4 cm and the spleen was palpable 2 cm. The
biochemical values of admission are shown in Table. Abdominal ultrasound(US); revealed
hepatomegaly and increased echogenicity in the bilateral renal parenchyma, portal doppler US was
normal. Fat-soluble vitamin support and ursodeoxycholic acid were initiated for cholestasis. At age 3
months, proteinuria was evident with spot urine protein/creatinine:1.16. Echocardiography, brain
magnetic resonance imaging(MRI) and eye examination were normal. Extended biochemical workup
for inherited metabolic and liver diseases were undiagnostic. Due to the lack of a specific preliminary
diagnosis, molecular genetic testing was performed with a next generation sequencing panel
(Inherited NGS Panel, Celemics, Inc.) and a homozygous c.2975C>T(p.Ala992Val) variant was found
in NPHP3. Her parents and healthy brother were also heterozygotes for the same variant. With this
result, the patient was diagnosis as RHPD1. Magnetic resonance cholangiopancreatography did not
show any pancreatic duct or parenchymal anomaly, but the amylase and lipase levels were elevated
(Table). Her renal functions and general condition worsened at age 10 months(Table). Supportive
treatment was initiated for renal failure, and pancreatic and hepatic functions were closely followed up.
Conclusions: Our patient was the first reported case with homozygous c.2975C>T NPHP3 genotype
and RHPD1 phenotype. NPHP3-related ciliopathies may present with different genotypes and
phenotypes, and it should be noted that new variants are waiting to be discovered. Liver and kidney
transplantation is life-saving in patients who are not lost during the antenatal or neonatal period.
Therefore, close follow-up of our patient for the liver and renal insufficiency and planning of
transplantation at the appropriate time is essential regarding survival.
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Normal range

2. month

8. month

10. month

Aspartate
aminotransferase
(U/L)

15-60

186

130

107

Alanine
aminotransferase
(U/L)

13-45

177

108

69

Total Bilirubin
(mg/dL)

0.3-1.2

6.5

1.06

0.84

Direct Bilirubin
(mg/dL)

0-0.2

3.8

0.49

0.4

International
Normalized Ratio

0.8-1.2

1.18

1.33

1.28

Urea (mg/dL)

10-38

14

23

181

Creatinin (mg/dL)

0.4-0.7

0.4

0.7

4.4

Amylase (U/L)

28-100

-

40

123

Lipase (U/L)

3-8

118

1275

[The laboratory findings of the patients at the presentation and during follow-up.]
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Objectives and Study: Extrahepatic portal vein thrombosis (EHPVT) is an important cause of portal
hypertension and severe upper gastrointestinal bleeding (UGB) in children. The etiology is diverse
including perinatal events, abdominal or surgical trauma, prothrombotic events and liver cirrhosis.
Most of the cases remains idiopathic. Management strategy includes to prevent of variceal bleeding by
medical and/or surgical interventions. The aim of this study to analyze the clinical presentations,
possible risk factors and treatment modalities of children with EHPVT.
Methods: The study included the patients who were diagnosed EHPVT based on radiological findings
in 6 pediatric hepatology centers. Medical records of the patients with EHPVT were recorded for
demographic features, clinical findings, etiology, treatment modality and outcome.
Results: The study included 74 patients (43 M, 31 F). Their ages at presentation were 6±4.2 years
(24.3% of the patients were ≤2 years old age). Main presenting symptom was isolated splenomegaly
and/or hypersplenism in 32.4% and hematemesis in 31% of the patients. Risk factors for the EHPVT
was detected in 40 patients (54%) including umbilical catheterization in 17 patients (22.9%), liver
cirrhosis in 11 patients (14.8%), abdominal surgery in 7 patients (9.4%), other chronic diseases
associated with thrombosis in 2 patients (2.7%) and one (1.3%) for each; malignancy, drug usage and
abdominal trauma. Genetic analysis for the thrombophilia were studied in 52 patients (70.2%) and
found at least one positive risk factor in 17 patients (22.9%). Median duration of follow-up of the
patients was 7.4 ± 3 years. All the patients were received propranolol for the primary or secondary
prophylaxis, and 21 patients (28.3%) underwent surgical interventions including mesocaval shunt in 5
(6.7%, plus splenectomy in 2), splenorenal shunt in 9 (12.1%), Rex bypass in 2 (2.7%), partial splenic
artery embolization in 1 (1.3%), TIPS in 1 (1.3%) and liver transplantation in 3 (4%) patients. History of
umbilical catheterization was more common in patients presenting ≤2 years old age (p< 0.05). Two
patients (2.7%) were died due to decompensated cirrhosis.
Conclusion: EHPVT is rare in children. With the improvements of intensive cares for newborns, the
usage of umbilical catheterization will be increased, that will cause us to manage more cases with
EHPVT.

Contact e-mail address: drturkmen61@gmail.com

Volume 68, Supplement 1, May 2019

773

HEPATOLOGY - General Hepatology
H-P-034
Hepatic copper concentration mimicking wilson disease in children with cholestatic and noncholestatic chronic liver disease
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Objectives and Study: The liver is the main site of copper (Cu) storage and hepatic Cu content of
>250 ug/g dry weight remains the best biochemical evidence for Wilson disease (WD). Eighty-percent
of body copper is normally excreted by the biliary system. Certain cholestatic disorders of childhood,
as well as chronic biliary diseases such as primary biliary cirrhosis (PBC) and primary sclerosing
cholangitis (PSC), can lead to copper retention in the liver. However, there are limited number of
reports in the paediatric population and the correlation between hepatic Cu content and stage of
fibrosis remains uncertain. Thus, the aim of the study was to investigate whether hepatic Cu content in
Non-Wilson disease can be similar to that characteristically seen with WD.
Methods: We have retrospectively identified paediatric patients investigated for abnormal liver
function tests between 2014 and 2018 and who had a liver biopsy tissue Cu above the WD cut-off of
250 ug/g dry weight. Data were obtained from the electronic medical records. We report 12 patients
with elevated liver Cu who had negative genetics for WD and had alternative diagnoses.
Results: On average, our tertiary paediatric liver centre performs approximately 300 liver biopsies
annually. Over the studied period, 36 patients were found to have raised liver Cu content. Of those, 12
patients (33%) did not meet the criteria for WD. The patients were aged between 3 months and 22
years (mean 9.8 years). Median tissue copper was 339 ug/g (range 247-1628 ug/g). Two patients had
a genetic diagnosis of MDR3 deficiency, 1 had biallelic mutations for TJP-2 deficiency, 1 was
diagnosed with PSC, 1 with autoimmune sclerosing cholangitis (ASC). Three had autoimmune
hepatitis (AIH) without signs of cholangiopathy on biopsy or MRCP and four patients had cryptogenic
biliary disease. Of the 12 patients, only 2 had established cirrhosis at the time of diagnosis and
required a liver transplant 2 years and 3.5 years later. Eight out of 12 (67%) had only mild fibrosis
(Metavir stage 0-2) and thus the copper retention could not be explained by the severity of liver
disease. All twelve patients expressed copper-binding protein in a periportal pattern on orcein
staining.Only 2 patients had mildly decreased serum caeruloplasmin level and 3 had raised urinary
copper excretion but all were found to have negative genetics analysis for WD and had an alternative
diagnosis of PSC, ASC and AIH. Two patients were found to have one mutation of uncertain
pathogenicity in ATP7B8 gene and were deemed very unlikely to have WD. The biochemistry results
of the patients are reported in Table 1.
Conclusions: Our study demonstrates that, in the era of increasing use of genetic testing, elevated
liver tissue copper values need to be carefully interpreted as they may also be associated with other
cholestatic and non-cholestatic liver diseases, not necessarily requiring decopperation treatment.

Urinary
Bile
Bilirubin
Caeruloplasmin
copper (N acids (N total (N
GGT(N
(N 0.20-0.45
0-0.6
<14
<20
<55 IU/L)
g/L)
µmol/24h) µmol/L) µmol/L)

ALP (N
134-346
IU/L)

ALT (N
AST (N
<55 IU/L) <43 IU/L)

Median
value

0.28

0.58

106

28.5

38

170

427

193

Range

0.18-0.51

0.28-2.08

5-179

10-236

5-645

178-992

19-420

30-362

[Table 1: Biochemistry results of the patients at diagnosis]
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Single centre experience of congenital portosystemic shunts
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Introduction: Congenital portosystemic venous shunts (CPSS) are rare (incidence 1:30,000 births)
abnormal venous connections between portal and systemic veins resulting in varying degrees of
bypass of the liver.
Objectives: To analyse mode of presentation, anatomical description, co-morbidities and
management of CPSS at our centre.
Methods: A records database search between August 2003 and June 2018 was performed. Data
collected included demographics, radiological imaging, serum investigations, co-morbidity,
management and outcome. Patients with complete imaging studies (including portal venography) were
classified anatomically.
Results: 26 (M:12) patients were identified. Median age at diagnosis was 3.5 months (range 0-10
years). Mode of presentation was incidental finding on imaging with only one antenatal diagnosis.
Associated co-morbidities were: focal nodular hyperplasia 7, congenital cardiac abnormality 9, other
systemic venous abnormality 3, genetic abnormality 5, developmental delay 9 and learning difficulty
(including autism and attention deficit hyperactivity disorder) 6, pulmonary hypertension 2, polysplenia
2, accessory liver lobe 1, cutaneous haemangioma 2, benign premature adrenarche 1 and portal
cavernoma 1.
Median serum ammonia (pre-treatment): 81iu/L (range 47-120). 10 patients had complete imaging for
classification (table 1). 8 were treated up until data collection. Shunt closure was by radiological
intervention in 5, surgical in 3. Spontaneous closure was observed in 6.

Location

Number of Shunts

Origin Vessels

Draining Vessels

No. of Patients

Intrahepatic

1

Right Portal Vein

Inferior Vena Cava

1

Intrahepatic

1

Portal Vein
Bifurcation

Right Atrium

1

Intrahepatic

3

Right Portal Vein

Middle Hepatic Vein 1

Intrahepatic

1

Portal Vein

Inferior Vena Cava

3

Intrahepatic

1

Left Portal Vein

Inferior Vena Cava

1

Right Hepatic Vein
& Inferior Vena
Cava

1

Intrahepatic

Multiple

Right Portal Vein

Extrahepatic

1

Superior Mesenteric
Left Renal Vein
& Splenic Vein

1

Extrahepatic

1

Splenic & Inferior
Mesenteric Vein

1

Left Renal Vein

[Table 1: Shunt Anatomy]
Conclusions: In our centre, children with CPSS present as incidental findings early in life. CPSS
patients have significant associated co-morbidities. There are no complications recorded to date for
our treated group. 1 patient reports improvement in developmental delay post closure of CPSS. There
are currently 12 awaiting work-up for treatment planning. We recommend CPSS closure should be
considered after careful MDT evaluation.
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Introduction: Congenital porto-systemic shunts (CPSS) are rare abnormalities of the hepatic venous
vasculature that cause portal blood flow to bypass the liver directly to the systemic venous system.
CPSS can be managed by surgical closure, interventional radiological (IR) methods, liver resection or
liver transplant. We present a case of a young girl with complex CPSS managed by multiple IR
procedures.
Case: An 8-year-old girl presented at birth with cutaneous haemangiomata and congenital blue skin
lesions. An ultrasound scan (USS) revealed an intrahepatic vascular abnormality and she remained
under local paediatrician follow up. She was referred to our centre at 5 years of age due to persistent
appearances on USS. Magnetic resonance imaging demonstrated 2 large focal nodular hyperplasia
lesions, a 30mm intrahepatic varix arising from the right portal vein (PV), a hypoplastic left PV and mild
splenomegaly. She was clinically asymptomatic with normal serum ammonia levels. Development and
school performance was normal.
Subsequent portal venography revealed complete shunting from the PV into the hepatic veins (HV) via
a large intrahepatic varix with no flow into the intrahepatic portal venous branches. Pressure
measurements with an aortic occlusion balloon to occlude the flow through the varix showed a nonsignificant rise in the mean portal vein pressure from 12 mmHg to 18 mmHg. Occlusion of the lesion
was not deemed technically feasible due to the size of the varix and lack of suitable occlusion devices.
A year later, a large mobile thrombus developed within the varix and she was placed on anticoagulation therapy. Repeat venography detailed 3 separate large shunts arising from the right PV
connecting to the right intrahepatic varix. Thus a plan for staged closure of the shunts was made.
The first shunt was occluded with a 12mm Amplatzer vascular plug using a transjugular/transhepatic
approach and a combination of venography and intravascular USS to accurately place the AVP in the
shunt. She had 2 further procedures at 3 and 6 months to close the other two large shunts, again
using AVPs. Embolisation was preceded by a balloon occlusion test with pressure measurements in
the main PV on each occasion. On completion of the third procedure small shunts remained, but
antegrade flow into the left PV radicle was noted. She returned for a final procedure after a further 6
months to embolise the large varix. Venography on this occasion demonstrated adequate intrahepatic
portal venous system development in both lobes of the liver. Occlusion test was performed and PV
pressure remained at 10mmHg. The varix was embolised with multiple coils by inserting a 32mm Ruby
caging coil to create scaffold within the varix and around the entry point into the IVC. The scaffold was
then packed with multiple coils ranging from 32mm to 4mm in diameter. A total of 48 detachable coils
(approximate total combined length of 16 metres) were used. Post embolization, the PV pressure
remained stable. Follow up USS reveals good left portal vein flow and no evidence of portal
hypertension.
Conclusions: This case demonstrates that careful, staged embolization of complex CPSS can allow
the intrahepatic portal venous system to develop prior to final closure of the CPSS without the
development of severe portal hypertension.
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Objectives and Study: This study investigated the rate of seronegativity according to aging process
and whether BMI affects anti-HBs production and retention in healthy children who completed three
serial doses vaccination in infancy.
Methods: We recruited healthy volunteers aged 3, 5, 7, and 10 years old, 300 for each group, from
four day care centers and four elementary schools. 1200 subjects were enrolled who satisfied
inclusion criteria. Serum HBsAg and anti-HBs from all subjects were analyzed by EIA. The
measurement range of anti-HBs was 2-1000mIU/mL, and seropositivity was defined as anti-HBs
≥10mIU/mL. Samples with anti-HBs≥1000mIU/mL were recorded as 1000mIU/mL and samples below
the detection limit (2mIU/mL) were recorded as undetectable. All the subjects completed a
questionnaire related to clinical characteristics including body weight, height and types of vaccine. The
standardized scores(z-score) for each gender and age were obtained using the LMS method of the
2017 Korean Child and Adolescent Growth Chart.
Results: Our subjects(n=1200) comprise 750 male(62.5%) and 450 female(37.5%). The overall antiHBs seronegativity rate of total subjects was 42.1% (505/1200). As the age increased, the anti-HBs
seronegativity rate was significantly increased when comparing four groups(20.3% vs. 44.3% vs.
48.3% vs. 55.3%; p< 0.001; respectively . We also confirmed meaningful differences in mean BMI
values between seronegative and seropositive groups in total subjects(17.451 vs. 16.617; p< 0.001).
When compared by age group, a significant difference in the mean BMI values was also observed in
the 7 and 10 year old groups(17.342 vs. 16.579; p=0.005, 18.845 vs. 18.112; p=0.016, respectively).
There was association between the anti-HBs titer and BMI Z-score. The anti-HBs titer was decreased
significantly as the BMI Z-score increased with age and gender adjusted (Beta=-15.725, SE=5.494;
p=0.004). In addition, the probability of anti-HBs seropositivity according to BMI Z-score was
decreased to OR 0.820 by controlling confounding variables (95% CI 0.728-0.923; p=0.001 ).
Conclusions: As the age increases, the anti-HBs seronegativity rate increases gradually, and it may
be predicted that the anti-HBs titer may decrease especially between 7 and 10 years of age. Also
there was significant relationship between anti-HBs titer and BMI z score with age and gender
adjusted. Our results show that the age and BMI can be considered as factors that may affect antiHBs titer in healthy children
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Prevalence of autoimmune hepatitis in APECED, a nationwide multicenter descriptive study
Camille Beaucourt1, Marlene Chotard1, Nizar Malhaoui2, Sarah Beaussant Cohen3, Aurelie Comte1
1CHU

Besancon, Medecine Pediatrique, Besancon, France
University Paris, APHP-Hôpital Necker, Immunology, Paris, France
3Boston Children’s Hospital, Immunology, Boston, United States
2UPMC

Background and aims: Autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy
(APECED) syndrome is a rare autosomal recessive monogenic disorder caused by autoimmune
regulator AIRE gene mutations. Cardinal manifestations are chronic mucocutaneous candidiasis,
hypoparathyroidism and adrenal insufficiency. Auto-immune hepatitis (AIH) is a severe complication in
APECED. This study aims to describe the clinical, immunological and genetic features of APECED
and to examine the natural history of AIH based on a French cohort of 25 patients.
Methods: National multicenter descriptive retrospective study. Patients were recruited through the
National Reference Center for Primary Immune Deficiencies (CEREDIH), the Rare Hepatologic
Disease Network (FILFOIE), and the French Pediatric Gastroenterology, Hepatology and Nutrition
Consortium. Inclusion criteria consisted of either a genetic diagnosis of APECED or the presence of
two or more cardinal manifestations.
Results: We enrolled 25 patients from 17 pedigrees presenting with up to 14 clinical manifestations.
Median age at last follow-up was 13 years of age [range 4-35]. The most frequent mutation was
c.967_979del13. The prevalence of AIH was 24% among the total population and 30.8% among
pediatric patients. Initial AIH symptoms were reported at a median age of 2 years 7 months. AIH
patients presented elevated Alanine aminotransferase (ALT) [range 5-7.5 times upper normal limit],
and 5/6 patients displayed raised Immunoglobulin G [range 14-62.8 g/L] and cholestatic features. One
third presented with asymptomatic AIH, 1/3 with clinical hepatosplenomegaly, and 1/3 with inaugural
fulminant hepatic failure. All pediatric patients achieved AIH remission within four months of
immunosuppressive therapy.
Conclusions: Auto-immune hepatitis is a frequent, early, and treatable manifestation among pediatric
patients with APECED syndrome
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Background: Wilson disease (WD) is an autosomal recessive disorder of copper metabolism which
deposition in the liver and the brain leads to subsequent abnormalities. The aim of this study was to
characterize a large French cohort of children with WD.
Methods: Clinical data from 161 children diagnosed with WD from the French national registry since
1995 was analyzed. Data included: epidemiological, clinical, laboratory, genetic and follow-up
information.
Results: Eighty-three patients (52%) were male. Diagnosis was made at mean age of 11 years (range
1-18 years), 10 years (2-18) for those with hepatic phenotype and 15 years (11-18) for the children
with neurologic presentation. Median age of onset of symptoms also was 11 years (3-18 years).
At diagnosis 133 patients (82%) had hepatic manifestations (HM), 19 (12%) had neurologic
manifestations (NM) and 9 patients (6%) were presymptomatic (PS) . In 12/19 NM neurologic
symptoms were associated with normal liver function tests.
Median serum ceruloplasmin was 0,06 g/l (0,01-0,3). 8 patients (5%) had serum ceruloplasmin ≥ 0,2
g/l (all in the group with HM) and required genetic confirmation.
Median urinary copper excretion was 225 µg/24 hours (14-3213), the values for the HM/NM were
respectively 225,585 µg/24 hours (14-3213) and 330 µg/24 hours (77-1892,3). 17 children (11%) had
values below than 100 µg/24 hours, 12/131 with HM and 4/9 PS and 1 with NM.
Genetic data was available for 143 patients (88%). two were found mutations in 101 children (92%)
and 3 in 2 (1,7%) and only 1 mutation was founded in 10 children (7%),
Brain MRI abnormalities were seen in 26 children (16%) and in 90% ( 17/19) of the NF. 46 children
(29%) had a detectable Kayser-Fleischer (KF) ring : 28/131(21%) with HM and in 17/19 ( 89 %) NM
patients
D-penicillamine was the first line treatment for 120 children (74%), zinc salts in 22 (14%) and Trientine
in 13 (8%). Adverse effects to D-penicillamine were described in 17 children (14%), the most common
of them being dermatologic reactions (n=6), nephropathies (n=4) and hematologic toxicity (n=3).
Liver transplantation was performed in 18 children (11%), 13 in HF and 5 for neurological
deterioration.
At last follow-up of a median time of 7,85 years (0,4-21,8), from 106/161 children, 60/106 (57%) with
HM had normal liver function test and 15/19 (79%) with NM had improved or stabilized symptoms.
Two deceases were reported.

Volume 68, Supplement 1, May 2019

779

Conclusions: Wilson disease screening must be included in case of hepatic or neurologic
manifestations. Biological data are more heterogeneous than in adults but diagnosis can usually be
confirmed by genetic studies. Family screening allows early diagnosis of presymptomatic forms. Data
from this registry allows to enhance awareness of this rare disease.
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Objectives and Study: Farnesoid X receptor (FXR), encoded by NR1H4, is a bile-acid sensing
nuclear receptor and key regulator of bile acid homeostasis. Normally, BAs are produced in the liver,
secreted into the gut with bile, and then largely reabsorbed and returned to the liver via the portal vein.
FXR activation by BAs in terminal ileum enterocytes is largely responsible for BA pool size regulation
and in response to elevation of BA concentrations, FXR activates protective mechanisms aimed
mainly at reduction of BA synthesis, suppression of uptake of BA from chyme, and promotion of BA
secretion. Moreover, FXR promotes BA secretion through inducing synthesis of BSEP. Mutation in
NR1H4 has been implicated in rare instances of intrahepatic cholestasis.
Methods: We describe a patient who presented in 2002 with neonatal cholestasis that progressed to
end-stage liver disease requiring liver transplantation. Genetic analysis available at the time did not
identify an etiology. Retrospective whole-exome sequencing of banked DNA revealed mutation in
NR1H4.
Results: A 6-week-old boy was evaluated for increasing jaundice and intermittent pale stools. He was
the 4.1kg product of an uneventful term pregnancy and vaginal delivery (Apgar scores 10/10). The
healthy parents acknowledged consanguinity. Two maternal uncles had died for unknown reasons as
neonates. Jaundice was observed from age 2d and was ascribed to breast-feeding. At age 5wk,
jaundice worsened and pale stools occurred. On examination, dysmorphic features were not
appreciated. Neuromuscular development was normal; behaviour suggesting pruritus was not
apparent. Biomarker values were of note for fasting hypoglycaemia, conjugated hyperbilirubinaemia
(7.3 mg/dl, [0-0.2]), low GGTP activity (35 U/I, [0-203]) , hypercholanaemia (69 umol/L, [0-10]), and
coagulopathy (INR 1.5 [0.8-1.2]) not responding to vitamin K supplementation. Liver biopsy found
moderate fibrosis, mild inflammation and ductular proliferation, and bile pigment in hepatocytes. At age
10wk intraoperative cholangiography demonstrated patent, normally developed bile ducts. Genetic
analysis found no mutation in ATP8B1 or ABCB11. Worsening cholestasis, portal hypertension, and
synthetic failure required liver transplantation at age 8mo (maternal donation; technically uneventful).
He received standard immunosuppresion based on tacrolimus and steroids. One year thereafter, aged
19mo, he died in sepsis. Necropsy found myocardial dystrophic mineralisation suggesting
cardiovascular disease. Native liver was re-evaluated; immunostaining found no BSEP expression.
Whole exome sequencing of banked DNA retrospectively revealed homozygosity in the patient for a
mutation predicted to result in premature truncation of FXR, c.547C>T, p.R183* (reference sequence
NM 001206979); both parents were confirmed to be heterozygous for this mutation.
Conclusions: We present a case of severe cholestasis due to FXR deficiency adding new evidence
on this rare disease. Liver injury progresses more rapidly compared to typical BSEP deficiency thus
genetic testing of NR1H4 should be performed early in normal-GT cholestasis.

Disclosure of Interest: Richard Thompson, consultancy work for: Albireo, Shire, Mirum,
GenerationBio and Qing Bile Therapeutics.
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Objectives and Study: Biliary atresia (BA) is rare with significant variation in incidence across the
globe. National centralisation of management since 1999 has allowed collation of a unique dataset to
allow study of its background.
Methods: Prospective national dataset since 1999 of all infants born with BA in England and Wales.
BA was divided into two groups based on presumed aetiology [isolated biliary atresia (IBA) and
developmental biliary atresia (DBA) (i.e. BASM, other ANOMalies+BA; cystic BA)]. Parents´ racial
background was also noted. Incidence was compared across the period and health regions using
appropriate statistical tests. A P value of 0.05 was considered significant.
Results: There were 703 (54% female)) infants with BA that could be divided into IBA (n = 516, 73.3%)
and DBA (n = 187, 26.6%). There was female predominance in BASM (65%) and CBA (67%) but not
IBA (50%) and ANOM (54%) (P = 0.001).
The overall incidence was 0.62/10 000 (1 in 16,169) live births with a marked regional difference
varying from 0.44 (1 in 22,0000 north-west England) to 0.68 (1 in 14,000 London, south-east England,
eastern England)/10 000 live births (P < 0.001). Relative risk in north-west (vs London)=0.64 (95%CI
0.47 - 0.86) P= 0.003). This difference was due to a relative reduction in incidence of IBA in the northwest rather than DBA and was associated with the highest proportion of infants from a Caucasian
parental background (86.9%). Overall 502/682 (73.6%) were from a Caucasian parental background
and overall there was no difference in relative distribution of IBA and DBA (P=0.20), except for West
Midlands [e.g. IBA - 72% (Cauc.) vs 89% (Non-Cauc.) (P = 0.02)].
The number of cases/year varied from 28 to 59 though there was no overall trend across the period (P
= 0.08). The commonest month of birth was August although there was no evidence for significant
seasonal variation (P = 0.22).
Conclusions: There is a remarkable variation of incidence of biliary atresia within England and Wales
along a north-west /south-east axis. This is due to variation in those with isolated BA. This has not
been shown previously in any European study.
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Failure to develop self-management skills appropriately is perceived as a major barrier to transition by
adult health professionals, and it is assumed that better self-management skills in young people (YP)
correlate with better health outcomes, although this has yet to be demonstrated empirically. Over a
third of young people with chronic liver disease and liver transplants (LDLT) are perceived to have
been transitioned with inadequate knowledge of their condition. However, data is lacking and selfmanagement skills of young people with LDLT here in the United Kingdom have yet to be described.
Objectives and Study: The purpose of the present study was to describe and compare mastery of
health care management in a UK sample of YP with LDLT attending a dedicated multidisciplinary
clinic. Levels and severity of anxiety and depression symptoms, and engagement in risky health
behaviours (hazardous drinking and smoking) were also examined in this cohort.
Methods: Forty seven YP, aged 17-25 years (m= 19.0 years, SD= 2.5, 49% female) completed the
Liver Self-Management Questionnaire (LSMQ), an adaptation of the Developmentally Based Skills
Checklist for adolescents post-liver transplant and further modified for YP with LD in the UK by our
service. YP also completed the Patient Health Questionnaire (PHQ-9), Generalised Anxiety Disorder
Assessment (GAD-7) and questionnaires assessing their medication adherence and engagement in
risky health behaviours, using an informatics system that facilitates collection of patient-reported
outcomes (IMPARTS).
Results: Despite the majority of our sample being over 18 years, less than half of the young adults
surveyed reported consistently managing their liver disease independently. None of the 30 behaviours
assessed were considered to be effectively mastered by the whole cohort. Levels of mastery of health
care management reported were broadly comparable to USA peers. However, there were some
differences, for example, our UK sample reported greater mastery of appointment scheduling and
discussion of management plans with parents/healthcare providers but less mastery of medication
taking, knowledge of medication and engagement in a healthy lifestyle than their peers in the USA. In
line with previous data from our centre, levels of anxiety and depression were elevated relative to the
general population: 14% had symptoms of depression or probable depressive disorder, and 23% had
problems with anxiety. In terms of lifestyle, 10 % of males and 19.2% of females reported 'hazardous
drinking'; whilst 15.4% reported smoking and over 18% reported not taking their medication as
prescribed.
Conclusions: Results suggest that young people with LDLT display inconsistency with regards to how
frequently they engage in health management behaviours, despite the majority of our sample been
older than 18 years. Level of mental health problems and engagement in hazardous drinking and
smoking were high in this cohort. Future work will investigate the relationship between these factors,
and develop interventions to support transition to adulthood such that patients are better prepared
before moving to adult healthcare.
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Adherence to medication is poor across the lifespan, and there is considerable need to develop
innovative, patient-centred and feasible ways to remedy this. Barriers to medication adherence in
those with chronic liver disease and after liver transplantation (LDLT) remain poorly understood, as are
the differences across the lifespan.
Objectives and Study: The purpose of the present study was to describe and compare medication
adherence and self-reported practical barriers to adherence in individuals with LDLT, and compare
these in patients aged 17 years and under with those 18 years and older.
Methods: Individuals attending a multidisciplinary clinic for young people and an adult liver clinic
running at the same time were asked to complete an anonymous a service-designed questionnaire,
auditing medication adherence and practical factors affecting adherence (medication storage,
preparation time, type of medication, forgetting and routine). Eighty-three individuals aged 12-50 years
(m= 20.0 years, SD= 7.8, 49% female), completed this survey. Responses were compared between
those ≤17 years and those ≥18.
Results: Most participants in both groups reported taking medication for more than 3 years, but only a
third of each group reported preparing their medication in advance, mainly using a pillbox to help with
preparation. Patients ≤17 years reported better adherence (90% ([S.D 18%]) than those ≥18 years
(70% [S.D 12%]). Patients ≤17 years were more likely to report that their parent/carer coordinated their
medication (77%) than those ≥18 years (47%, with 45% preparing completely independently and 8%
sharing the responsibility with parents or carers). Over half of both groups acknowledged sometimes
running out of medication and 26% and 27% respectively reported taking their medication more
frequently in the weeks running up to clinic appointments. Most patients in both age groups (77% ≤17
years and 67% ≥18 years) had a routine for taking their medication, with 55% and 45% respectively
acknowledging that they sometimes forget their medication. Routine change was barrier to adherence
in 48% of each group, and of particular concern was the finding that a fifth (20% and 18% respectively)
reported intentional non-adherence by declaring that on occasions they actively choose not to take
their prescribed medications.
Conclusions: Young people with LDLT ≤17 years are more likely to rely on a parent/ carer to prepare
their medication compared to the older patients, and self-reported adherence was also higher in this
cohort. However, medication routines did not differ between the groups. Our results indicate not only
high levels of forgetting, running out of medication, taking medication more frequently in the run up to
clinic, and choosing not to take medication, but that these levels are remarkably similar between those
older and younger than 18 years. Future work will need to identify strategies to promote remembering
and positive routines in patients with liver disease across the lifespan, with a particular focus on young
adult (not only adolescent) populations, who reported lower levels of adherence and comparable
levels of medication-related behaviours (e.g. forgetting) as their adolescent peers.
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Objectives and Study: Liver abnormalities are well-known among Fontan patients (FP), pediatric
data however are scarce. We assessed the prevalence and degree of liver abnormalities in pediatric
FP through non-invasive investigations.
Methods: We evaluated 35 FP (median age 11,8 y; range 5,2-16,6 y; 27 male). The median (range)
time since Fontan was 3,3 y (2,1-7). Each child underwent a liver (Doppler) ultrasound (US) scoring for
nodularity, coarsened echotexture, ascites, collateral circulation; midclavicular liver diameter and
splenic length. The diameters of inferior vena cava (IVC) and portal vein (PV) in in- and expiration
together with the IVC collapsibility index (IVCCI) were measured. The pulsatility ratio (PR) of the PV
and hepatic vein (HV) was calculated as well as the damping index (DI) as an alternative for the PV
pulsatility index (PI). The resistance index (RI) of the PV, hepatic artery (HA) and superior mesenteric
artery (SMA) was examined. Fibroscan (Echosens) was used to perform transient elastography (TE).
The fibroscan results were compared with a pediatric healthy control (HC) group of 73 children with a
median (range) age of 10,5 y (5,7-18,3) (38 male). The following lab parameters were measured: AST,
ALT, γGT, Alk Phos, bilirubin, total protein, albumin, alpha-foetoprotein, platelet count, cholesterol and
Apo-lipoprotein A1. The fibrosis scores APRI, FIB4 and Forns were calculated.
Results: Liver US showed nodularity of the liver parenchyma and irregularity of the liver surface in 2
patients each, hepatomegaly in 32%, splenomegaly in 15%. PV mean flow velocity was < 15 cm/sec in
19 (54%), correlating with portal hypertension (1). Mean IVCCI (13,7% +- 9%) was significantly
decreased compared to normal values (p< 0,001). 22 patients (63%) showed IVCCI values below
17%, indicative of venous congestion (2). HA RI and SMA RI were inversely correlated with time post
Fontan (p< 0,05; r2=-0,369 and r2=-0,365 resp.). Liver stiffness was significantly increased in the FP
compared to HC, with a median (range) of 12,6 kPa (6,6-25,7) vs 4,6 kPa (2-9,5) (p< 0,001). TE
values were already increased shortly after Fontan and did not tend to increase with time. AST, ALT,
γGT and direct bilirubin were increased in 12 (34%), 5 (14%), 24 (69%) and 7 (20%) resp., whilst
platelet count was decreased in 7 (20%). For the 3 fibrosis scores, only 1 FP exceeded the cut-off
value for METAVIR F2.
Conclusions: Liver abnormalities are frequently observed in pediatric FP and seem to be mostly
correlated with hepatic congestion. The used non-invasive investigations, were not able to confirm
liver fibrosis or differentiate hepatic congestion from fibrosis. Based on our findings, we propose future
prospective follow-up with serial measurements of lab values (ALT, γGT, direct bilirubin, alphafoetoprotein, platelet count as well as clotting profile), US and Doppler parameters (liver and spleen
morphology, IVCCI, PV flow velocities, HA RI, SMA RI, PV pulsatility index) and TE to further elucidate
this problem. The quest for reliable, readily applicable and accurate non-invasive techniques to assess
liver fibrosis in children remains a major topic for future research.
References: (1) J Hepatol 1992;16(3):298-303; (2) J Am Soc Echocardio 2014; 27(2):155-62
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Objectives and Study: In South Africa, sporadic cases of Hepatic Sinusoidal Obstruction Syndrome
(HSOS) secondary to traditional herbal medication ingestion are still seen. At the Rahima Moosa
Mother and Child Hospital in Johannesburg, an increase of these cases was noted over an 8 year
period. This retrospective study seeks to describe the cases, their outcomes, the outbreak
investigation and subsequent interventions to address the problem.
Methods: A retrospective review of all cases of HSOS in children under the age of 10 years admitted
to RMMCH was performed. Descriptive statistics were used to describe the patients and their
outcomes. The outbreak investigation, its findings and the subsequent interventions will be described.
Results: A total of 24 cases of HSOS were identified, with the majority of cases residing in a township
near Carletonville, a small mining town 100km from the hospital. Six (25%) demised, one received a
liver transplant, and there was a 71% native liver survival rate. Fieldworkers were dispatched to the
residence of cases, and caregivers were interviewed. Although many denied the use of traditional
medications, several identified one specific traditional healer as the source. Fieldworkers subsequently
obtained medication samples from this particular healer, and analysis of this sample confirmed high
concentrations of pyrrolizidine alkaloids, a toxin known to cause HSOS. The Department of Health and
the Traditional Healer council were notified and a site visit with the aim of informing and educating the
implicated traditional healer followed.
Conclusions: The HSOS outbreak and its devastating consequences have highlighted the urgent
need for regulating traditional healer profession in South Africa. An application to motivate for the
inclusion of adverse effects of herbal medications to the national notifiable diseases list has been
made, to try and prevent future outbreaks.
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Objectives and Study: To assess the early and long-term results of surgical treatment of the children
with biliary atresia.
Patients and methods: Kasai operation was performed for 120 children with biliary atresia from 2000
to 2018. Follow up of the patients included in the study varied from 6 months to 15 years. The survival
of children with native liver and the survival without indications for liver transplantation in different age
periods was evaluated. We analyzed the frequency of surgical complications, bacterial cholangitis, the
presence of bile ducts dilatation and portal hypertension.
Results: The survival rate of the children with native liver was: for 1 year - 82.7%; two years - 57.72%;
three years- 49.6%; five years - 42.1%; ten years - 33.25% (fig1)

[Kaplan-Meier curve for native liver survival in children after Kasai operation.]
Episodes of cholangitis in a period of one year was revealed in 50 out of 119 patients (42.3%)
independently of the effectiveness of the Kasai operation. Subsequently, the occurrence of cholangitis
reduced to 15% in the age group from 5 to 10 years. In children after Kasai surgery, signs of portal
hypertension are diagnosed in 47,75% (56 cases) in the first year of life, but by 5-10 years of age,
portal hypertension increased to 70%, However manifestation of portal hypertension was without
recurrent bleeding in all patients, which is not an indication for liver transplantation. In 7 cases, the
dilatation of the intrahepatic bile ducts was noted, which required performing drainage operations in 3
children. One patient was diagnosed with hepato-pulmonary syndrome.
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Conclusions: In most cases, the Kasai operation prolongs life with the native liver, allows postponing
liver transplantation and is an effective treatment for children with biliary atresia. The most frequent
complications are cholangitis and portal hypertension, early detection and timely correction of which is
very important to prevent biliary cirrhosis development.
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Objectives and Study: Life expectancy of patients with Cystic Fibrosis (CF) has increased in recent
decades and the prevalence of Liver Disease associated with Cystic Fibrosis (CFLD) has increased to
10 - 35%. It represents the third most common cause of mortality, behind cardiorespiratory and those
related to transplantation. There have been few studies in children with CFLD. The objectives of the
study are to determine the prevalence of CFLD in our center and compare their clinical evolution in
pulmonary and exocrine pancreatic function and nutritional status with children without CFLD.
Methods: It is a retrospective and descriptive study by reviewing medical records of children under 18
diagnosed with Cystic Fibrosis in the period between 1998 - 2017. The diagnosis of CFLD was
considered in children with at least one of the following indicators: 1) Elevation of Alaninotransferase
(ALT) or Gamma glutamyl transpeptidase (GGT) ≥ 3 times the normal value for at least 6 months; 2)
Hepatobiliary abnormality in radiological image (mud or biliary lithiasis or alteration of echogenicity)
and 3) Hepatomegaly. Other variables were assessed such as: demographic and clinical data,
genotype through mutation of the CFTR gene, radiological findings, FEV1 as an indicator of lung
function and fecal elastase as an indicator of exocrine pancreatic insufficiency. Analysis of
sociodemographic, clinical and laboratory variables was performed by measures of central tendency
and dispersion (median and interquartile range) and comparison of groups with and without CFLD by
Fisher´s exact test
Results: A total of 51 patients with CF were analyzed. The median follow-up time was 10.4 years (4.6
to 13.5 years). 56% were men (median current age 10.5 years). The CFLD was diagnosed in 33.3%
(17/51) of the patients with CF, with a median age of 11.5 years (6.3 to 12.7 years).The most frequent
CFLD indicator was radiological imaging with 47% (8/17), followed by ALT elevation (median 76UI / L)
in 24% of the patients. The main radiological findings were suggestive hepatic steatosis (41%) and
mud and / or biliary litiasis (24%).Compared with the group of CF patients without CFLD, patients with
CFLD had a lower median FEV1 as an indicator of pulmonary function (85% vs. 95%, p = 0.02) and
were always associated with pancreatic insufficiency (100% vs. 64%, p = 0.01). Although without
statistical significance, children with CFLD also have a higher frequency of severe mutations of the
CFTR gene (88.3% vs. 65%, p = 0.16) and they need higher doses of pancreatic enzymes (median
4000 IU / kg / day versus 3850 IU / kg / day). Only 11.7% (2/17) had clinical manifestations of CFLD
(both with hepatomegaly). We only get evidence of one child presenting portal hypertension and none
with cirrhosis.
Conclusions: The prevalence of CFLD in our study was 33%, placing it in an upper limit to that
published in the literature (between 7 - 39%). Children with CFLD have greater involvement of their
lung function and pancreatic insufficiency. Their association could be related to the prognosis of the
disease. We recommend increasing our suspected index of CFLD and consider the usefulness of
radiological imaging studies in the detection of CFLD, even in the absence of clinical or laboratory
manifestations.
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Objectives and Study: Wilson's Disease (WD) is an autosomal recessive inherited disorder of copper
excretion causing pathological copper accumulation in various organs, mainly liver and brain.
Metabolic Syndrome (MS) is defined by the presence of a series of risk factors for cardiovascular
diseases and type II diabetes. Its main pathogenic mechanism is considered to be insulin resistance
(IR), and its hepatic manifestation is hepatic steatosis. Given the presence of hepatic steatosis and
dyslipidemia in most WD patients, aim of our study was to evaluate the prevalence of MS and its
determinants in WD patients.
Methods: All the WD patients referred to the “WD Team Federico II” were evaluated. Inclusion criteria
were: WD diagnosed in childhood; available data about diagnosis, time of follow-up, therapy, efficacy
and compliance. Exclusion criteria were: follow-up < 1 year; other chronic diseases. For each patient
the following data were collected: waist circumference (WC), body mass index, Blood Pressure (BP),
presence of liver steatosis and severity, ALT, AST, Total Cholesterol, LDL, HDL, Triglycerides (Tg),
glycemia, serum insulin levels, HOMA-IR, copper and zinc urinary levels, serum zinc levels. MS was
diagnosed if pathological WC value was present in association with at least two of the following
alterations: Tg >150 mg/dl; HDL < 40 mg/dl in 10-16 years children or males older than 16 years, or
HDL < 50 mg/dl in females >16 years; pathologic BP; fasting blood glucose (FBG) ≥100 mg/dl or
diagnosed type 2 diabetes.1 Pearson's correlation and Chi Square test were significant if p-value was
< 0.05.
Results: We considered 76 WD patients; 52 patients (32 M; 38 adults and 14 in paediatric age) were
enrolled. Median age was 23 years (range 11-42), median follow-up duration 17.7 years (range 2.136). 48 patients were on zinc therapy and 4 on penicillamine; 41 had good control of WD, 4 were nonresponder with good compliance to the therapy and 7 had poor control and compliance. 6 patients
(11.5%) were obese and 9 (17.3%) were overweight; 10 (19.2%) had WC indicating visceral adiposity;
36 (69.2%) had dyslipidemia, in particular 20 (38.5%) hypertriglyceridemia and 28 (53.8%) low HDL
levels. 14 (26.9%) patients had altered BP, 46 (88.5%) hepatic steatosis, 16 (30.8%) IR, none had
abnormal FBG or type 2 diabetes. MS was diagnosed in 7 patients (13.5%). MS was associated with
poor response to the treatment (p=0.02) and compliance (p=0.01). HOMA-IR had a direct linear
correlation with urinary copper levels (p=0.002) and a significant association with severe steatosis
(p=0.02). 62% of IR and 58% of dyslipidemic patients were normal weight patients. Normal levels of
Tg and LDL had a statistically relevant association with the response to therapy (Tg, p=0.01; LDL, p=
0.04) consistent with the significant linear correlation found between their values and ALT (Tg, p=0.02;
LDL, p< 0.001). No significant association or correlation were found between HDL and the other
parameters.
Conclusions: Poor control of WD seems to be associated with development of IR, dyslipidemia and
MS. Further studies are needed to confirm these data and to recommend periodic evaluation for MS in
WD patients, expecially poor adherents or non-responders to the therapy.
References: 1. Zimmet P et al. Pediatr Diabetes. 2007;8:299-306.
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Objectives and Study: Alagille syndrome (AGS) is a rare multisystem disorder affecting the liver,
heart, vertebrae, eyes, and face. Neuroradiological abnormalities, most commonly described in AGS
patients, include cerebral aneurysm, arterial stenosis and moyamoya arteriopathy [1,2,3]. Prevalence
of cerebrovascular disease in AGS ranges from 4% to 38% [1,2,3]. In addition to cerebral arterial
abnormalities, venous anomalies, scaphocephaly and cerebellar tonsils herniation have been reported
[3,4,5]. The aim of this study was to define spectrum and prevalence of neuroradiological
abnormalities in a population of neurologically asymptomatic children with AGS.
Methods: Retrospective analysis of AGS patients observed at our Pediatric Liver Unit between 20012018 was conducted. Inclusion criteria were: neurologically asymptomatic patient, available cerebral
magnetic resonance imaging with angiography.
Results: Among 31 children with AGS, 13 neurologically asymptomatic patients (median age 10.5
years, range 2-24) were enrolled according to inclusion criteria. Cerebral abnormalities were detected
in 8 of 13 (61.5%) patients. Typical AGS abnormalities showed the following prevalence: moyamoyalike arteriopathy 7.7%, internal carotid arteries stenosis 30.8%, and artery aneurysm 15.4%. As
uncommon AGS alterations, we found scaphocephaly in 15.4% of cases, cerebellar tonsils herniation
in 23%, and venous anomalies in 7.7% of patients. Never described AGS-associated malformations
such as corpus callosum thinning (15.4%), increased volume of the lateral ventricles (30.8%), gliotic
outbreaks (30.8%) macrocerebellum (15.4%), perioptic cerebrospinal fluid spaces expansion (7.7%),
medulla oblongata dysmorphism (7.7%), reduced volume of IV ventricle and cisterns of the base
(30.8%) were observed.
Conclusion: In this study, overall prevalence of cerebral abnormalities in neurologically asymptomatic
AGS patients was higher than that previously reported. Never described AGS anomalies were found in
more than 50% of cases. Further studies are required to confirm these results in larger AGS
population and eventually study phenotype-genotype correlation.
References:
1. Kamath BM et al. Vascular anomalies in Alagille syndrome: a significant cause of morbidity and
mortality. Circulation 2004,109:1354-8.
2. Emerick KM et al. Intracranial vascular abnormalities in patients with Alagille syndrome. Pediatr
Gastroenterol Nutr 2005,41:99-107.
3. Carpenter CD et al. Spectrum of cerebral arterial and venous abnormalities in Alagille syndrome.
Pediatric Radiology 2018,48:602-8.
4. Kamath BM et al. Craniosynostosis in Alagille syndrome. Am J Med Genet 2002;112:176-80.
5. Yilmaz S et al. The association of Alagille Syndrome and craniosynostosis. Pediatric Neurology
2013,48:146-8.
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Objectives and Study: Biliary atresia (BA) is an inflammatory sclerosing cholangiopathy that is the
leading indication for liver transplantation in children. A variable proportion of children with BA does
not develop significant chronic liver disease (CLD) after Kasai portoenterostomy (KP). So far, few
studies have evaluated hepatic elastography aspects in children with BA surviving with native liver.
Aim of this study was to assess relationship between staging of hepatic fibrosis, estimated by shear
waves elastography, and laboratory parameters indicative of CLD.
Methods: All BA patients, surviving with native liver at least 5 years after KP and with shear waves
elastography data collected in the last year, were enrolled. The following laboratory parameters were
evaluated: total bilirubin (TB), aspartate aminotransferase (AST), alanine aminotransferase (ALT),
gamma-glutamyltransferase (GGT), albumin (ALB), international normalized prothrombin ratio (INR)
and platelet count (PLT). Hepatic stiffness was measured by shear waves elastography in kPa.
Patients were divided in two groups, according to Hadzic study1: Group 1, patients with normality of all
laboratory parameters; Group 2, patients with presence of at least one abnormal parameter. Liver
stiffness values >8.6 kPa were considered indicative of severe fibrosis (METAVIR F3-F4); values <
4.7kPa indicated absence of fibrosis2. Stiffness values were compared between the two groups and in
relation to laboratory parameters.
Results: 23 patients (14 males), median age 11 years (range 7.3-18.3), were evaluated: 14 (group 1)
and 9 (group 2). Mean follow up was 13.3±3.8 years for group 1 and 12.3±3.1 years for group 2.
Stiffness values were significantly lower in group 1 than in group 2 (5.99±1.28 kPa; 2.01±7.9 kPa,
p=0.04). Only one patient (group 1) had a value indicative of absence of fibrosis. Values > 8.6 kPa
were found in 1/14 of group 1 and 5/9 of group 2 (χ2=6.6591, p=0.0098). Values ranging from 4.7 to
8.6 kPa were found in 12/14 of group 1 and 4/9 of group 2. Overall, 17/23 (73.9%) patients showed
absence of severe fibrosis at shear waves evaluation. There was an inverse correlation between
stiffness values and ALB level (r= -0.5263, p=0.0099); a direct correlation between stiffness values
and AST (r=0.6676, p=0.0005). There was no correlation between stiffness values and TB (r=0.0817)
and GGT (r=0.0912); not significant correlations were found between stiffness values and PLT (r=0.3117), INR (r=0.3113) and ALT (r=0.2920).
Conclusion: In our cohort, more than 70% of BA patients surviving with native liver have no signs of
severe fibrosis at elastography after a mean follow-up of 12.8 years. Higher values of stiffness were
found in patients with laboratory signs of CLD. Although liver biopsy remains the gold standard to
evaluate severity of fibrosis and liver damage, shear waves elastography seems a promising noninvasive tool to evaluate liver disease also in BA patients surviving with native liver.
References:
1. Hadzic N. et al. J Pediatr Gastroenterol Nutr 2003; 37:430-3
2. Raizner A. et al. J Pediatr Gastroenterol Nutr 2017; 64:512-517
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Objectives and Study: Pediatric autoimmune liver disease (AILD) includes autoimmune hepatitis
(AIH) and autoimmune sclerosing cholangitis (ASC), the latter characterized by an abnormal
cholangiogram. In adults, liver disease having a normal cholangiogram and histology compatible with
PSC is defined as “small duct PSC”, and some paediatric centers have applied this concept also to
ASC. However, a various degree of biliary changes is reported on histology of children with AILD. We
aimed to describe the prevalence and type of biliary abnormalities on initial biopsy of children with
AILD, comparing AIH and ASC, to see whether ASC was predictable on histological ground.
Methods: We collected data of children with AILD diagnosed in the last 10 years. Diagnosis was
based on simplified criteria; patients with an abnormal cholangiogram (MRCP) were classified as ASC.
The histology at presentation was then reviewed blindly by two expert pathologists. To stage the biliary
abnormalities, we built a detailed score expanding a previously reported grading system adopted in
adults. It included 5 parameters: 1) inflammatory injury of the bile duct; 2) ductular reaction; 3)
periductular fibrosis; 4) biliary metaplasia; 5) cholangitis. The biliopathy was classified as mild (1
parameter), moderate (≥2 to 4 parameters) or severe (all parameters). Patients with primary sclerosing
cholangitis (PSC) and those in whom the histological grading was not feasible were excluded.
Results: 41 patients were diagnosed as AIH (n=24), ASC (n=13) and PSC (n=4) between 2009 and
2018. Twenty-nine patients [F=75%, AIH=20, ASC =9, median age at diagnosis 11.7 (range 2.2-17.8)]
were included in the study; 11 (4 with PSC) were excluded.
Median values of transaminases were higher in AIH group compared to ASC (p< 0.05). Conversely,
higher values of GGT and ALP/AST ratio were found in ASC patients (p< 0.05). Prevalence of
inflammatory bowel disease was higher in ASC group (56% vs 30% in AIH, p< 0.05). ANCA was
positive in 71% of patients with IBD and in 27% without IBD (p=0.07). No patient with ASC was LKM-1
positive. On histology, 80% of patients had a various degree of fibrosis and 20% had cirrhosis but
there was no difference between AIH and ASC patients (p>0.05). The grade of biliopathy was
moderate in 72% of patients and severe in 31% without differences between the two groups
(p>0.05).The inflammation of the bile ducts was reported in 100% of patients but it was classified as
“multifocal” or “extensive” mainly in ASC patients (89% vs 45% in AIH, p< 0.05). Periductular fibrosis
was reported in 52%. Ductular reaction, biliary metaplasia and cholangitis were reported in 100%, 72%
and 65% of patients without difference between the two groups (p>0.05).
Conclusions: the majority of patients with pediatric AILD have “moderate” or “severe” features of
biliopathy. Despite minor differences, AIH and ASC are indistinguishable on histological ground at
diagnosis, and therefore the cholangiogram remains the only effective tool to distinguish patients with
AIH from those with ASC. The definition of small duct disease in this setting is challenging. Further
studies are needed to best understand the involvement of the bile ducts in pediatric AILD and its
impact on long term outcome.
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Objectives and Study: The prevalence of children and adolescents suffering from overweight and
obesity is constantly increasing and is associated with an ever-increasing presence of pediatric
Metabolic Syndrome (MetS) and its associated complications including Non Alcoholic Fatty Liver
Disease(NAFLD). Despite this, the screening for MetS is not systematically pursued by general
pediatricians/pediatric subspecialists, and -if investigated- there are no unanimous criteria for the
pediatric classification. We looked at the prevalence of MetS in subjects addressed to a dedicated
clinic and aimed to identify which of the diagnostic criteria [International Diabetes Federation, 2007
(IDF) or America Heart Association, 2007 (AHA)] could better predict the risk of NAFLD (bright liver
ultrasound and/or hypertransaminasemia).
Methods: The sample includes 92 patients (51% males) aged 6-16 years, affected by obesity (BMI
and Waist circumference > 95th percentile), who had their first visit to a pediatric obesity clinic in the
period 2013-2018.
We analyzed:
Sub-diagnosis of MetS considering the percentage of children in whom blood pressure, lipid and
glucose profiles were investigated by their general pediatricians.
Prevalence of MetS at our University pediatric obesity clinic according to the IDF and AHA criteria.
Sensitivity of the above criteria in predicting metabolic complications, by assessing which of the two
best reflects the presence of NAFLD.
Results:
1. Subdiagnosis of MetS : In 64/92patients (70 %) no investigations necessary for the MetS diagnostic
classification were available at entry.
2. Prevalence of MetS: out of the 66 patients who had available results during follow-up, 39 (59%) fell
within the AHA MetS minimum criteria and 16 (24%) within those of IDF (p=0.001).
3. MetS sensitivity/predictivity of hepatic comorbidity:



NAFLD/ ultrasonographic bright liver: 24/34 (71%) and 6/34 patients (18%) did not fall within
the MetS criteria according to the IDF and AHA, respectively
Hypertransaminasemia : 33/46 (72%) and 14/46 patients (30%) did not fall within the IDF and
AHA MetS criteria, respectively.

At multivariate analysis only AHA criteria were predictive of ultrasonographic steatosis (OR 14.00 95%
CI 2.89 - 67.72, p 0.004), and hypertransaminasemia (OR 3.918 95% CI 1.27-12.06, p 0.017).
Conclusions:
1. Obesity related MetS is rarely evaluated by general pediatricians
2. The prevalence of pediatric MetS depends on the diagnostic criteria used.
3. Presence of hepatic comorbidities in obese children is better predicted by AHA criteria.
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Objectives and Study: Concomitant with the rise in obesity, non-alcoholic fatty liver disease (NAFLD)
has become the most prevalent liver disease in children and adults in industrialized countries.
Disturbances in lipid metabolism play an important role in the pathogenesis of NAFLD. In lipidomics,
analytical chemistry techniques are used to identify and quantify lipid species in biological samples
such as liver tissue and blood plasma. Adult studies showed lipid profiles are associated with different
stages of the NAFLD spectrum. Therefore, this technique could offer new non-invasive diagnostic
biomarkers for NAFLD, that are urgently needed due to a lack of accurate screening tools for NAFLD.
In children, no lipidomic studies related to NAFLD have been reported. The aim of this study was to
identify plasma lipids that are correlated with the presence of steatosis in children with obesity using
lipidomics.
Methods: The prevalence of lipidomic metabolites was analyzed in blood samples of 21 children with
obesity in whom steatosis was detected using proton magnetic resonance spectroscopy ( 1H-MRS) and
were compared to matched samples of non-steatotic subjects based on age, gender and body mass
index (BMI). NAFLD was defined as a liver fat percentage of > 1.8% measured by 1H-MRS, which has
been validated to correspond with > 5% fat containing hepatocytes on liver histology. Highperformance liquid chromatography-mass spectrometry (HPLC-MS) was used to measure lipidomic
metabolites.
Results: Twenty-one matched sample pairs were analyzed (55% male; median age 14 years).
HOMA-IR, total cholesterol and degree of steatosis were significantly different between steatotic and
non-steatotic subjects (p=0.003, p=0.010, p=0.000, respectively). In total, 750 different metabolites
were identified. No significant difference was found in the prevalence of lipid classes or lipid species in
children with NAFLD and controls.
Conclusions: In contrast to adult studies, we did not find a significant difference in the prevalence of
lipid classes between obese children with NAFLD and obese children without NAFLD. In addition,
there was no significant difference in lipid species. In all, these results do not support a diagnostic role
for lipidomics in diagnosing NAFLD in children with obesity.
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Neurocognitive phenotype of children with liver form of Wilson disease
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Objectives and Study: Although previous data argued for early mild cerebral dysfunction in the liver
form of Wilson Disease, neurocognitive abilities of children suffering from this condition have not yet
been extensively studied. The present study contributes to fill this gap.
Methods: Children (6-16 years old) with a liver form of Wilson disease have undergone an extensive
neuropsychological examination. Their results were compared to normative data and were analyzed
according to severity of hepatic dysfunction and biological paraclinic data.
Results: Preliminary results indicate that 8/9 children with liver form of Wilson Disease get abnormal
neuropsychological scores. Most often impaired cognitive fonctions are visuo-perceptive coordination,
executive functions, writting langage and verbal long term memory. No effect of hepatic dysfunction
severity was found. Some neuropsychological scores were inversely correlated with plasmatic
ammonemia concentration.
Conclusions: Although preliminary, these results clearly argue for early mild cerebral impairment in
children with liver form of Wilson Disease. A close examination of cognitive abilities is warranted in
clinical practice.
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Recurrent intrahepatic cholestasis and tight junction protein 2 (TJP2) mutation
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Objectives and Study: Tight junction protein 2 (TJP2) mutations have been recently identified in a
few families and individuals as a cause of normal γ-glutamyltranspeptidase (γGT) intrahepatic
cholestasis. This condition has a broad clinical spectrum ranging from familial hypercholanaemia to
progressive familial intrahepatic cholestasis (PFIC) with cirrhosis and hepatocellular carcinoma. Due to
its rarity, every case could broaden our knowledge on the clinical features and evolution of this
disorder.
Methods: We describe 2 siblings, 8 year old boy (B) and 3 year old girl (G) born from consanguineous
Pakistani parents, with the same novel and not yet described missense point mutation in TJP2 but
different clinical features. In both patients, other known causes of cholestasis were excluded.
Results: B presented at 7 months of age with bronchiolitis, CMV infection and jaundice, with mildly
raised serum alanine aminotransferase (ALT) levels (< 2UNL), moderate conjugated
hyperbilirubinemia (CB)(7.76 mg/dL), normal γGT and markedly raised serum bile acid (SBA) and
alkaline phosphatase (ALP). Ultrasonography (US) showed mild hepatomegaly, normal gallbladder
and dilatation of intrahepatic bile ducts. Liver biopsy (LB) showed a cholestatic rearrangement of
parenchyma, intra-canalicular cholestasis and minimal portal fibrosis. Genetic testing for PFIC1 and
PFIC2 was negative and ursodeossicolic acid (UDCA), rifampicyn (RIF) and nutritional support were
started. Most liver function tests and clinical symptoms normalized, and only recurrent pruritus and
SBA increase occurred. Asthma and anaemia completed the clinical picture. At 6 years of age a
homozygous missense mutation (p.Hys788Leu) of the TJP2 gene was identified. At 5.5 years and at
7.2 years he was hospitalized for respiratory infection and cholestatic jaundice with marked increase of
serum CB (32 mg/dL) and SBA (387 µmol/L), severe pruritus, and acholic stools, requiring plasmaexchange, sertraline and naloxone/naltrexone therapy. Cholangio-NMR (CMR) showed marked delay
of contrast medium release in the biliary tree, and LB was consistent with intrahepatic cholestasis
without progression of fibrosis. One month later, the clinical picture, liver function tests and CMR
returned to normal. 2) G presented at 4 months of age with cholestatic jaundice, itching and failure to
thrive, mildly-moderately raised serum ALT (3-4UNL), CB (5.21 mg/dL), SBA and ALP, and normal or
slightly increased γGT (1-2ULN). Liver US was normal and LB was consistent with cholestatic
hepatitis, fibrosis, nodular rearrangement of hepatocytes, and lymphoid infiltrate of the portal space.
Genetic testing showed the same point mutation in TJP2 found in her brother. UDCA and RIF therapy
were followed by complete resolution of cholestasis and pruritus, and no progression of liver fibrosis
was observed. Both patients are currently under treatment with UDCA.
Conclusions: TJP2 mutations are a very rare cause of cholestasis with normal γGT. The novel
missense point mutation hereby described for the first time, may either result in infant cholestasis
evolving in hepatic restoration after conservative therapy, or present with recurrent episodes of
cholestasis with a rapid favourable clinical and serological outcome similar to benign recurrent
intrahepatic cholestasis (BRIC).
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Endoscopic prophylaxis for upper digestive bleeding prevention in patients with portal
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Objectives and Study: Describe the evolution of gastro-esophageal varices and the risk of presenting
gastrointestinal bleeding in paedriatic patients with portal hypertension due to a portal cavernoma
(PCV) in whom an endoscopic prophylaxis program (variceal ligation/sclerotherapy) is performed to
prevent gastrointestinal bleeding (primary prophylaxis) or after having presented it (secondary
prophylaxis).
Methods: Case series based on collection of medical records of patients with portal hypertension
secondary to PCV. Patients were divided into two groups: primary prophylaxis and secondary
prophylaxis. The efficacy and safety of both groups were assessed.
Results: Data were collected from medical records of 9 patients (7 children) affected by PCV who
underwent serial endoscopies (SE) in the follow-up of their disease from July 2007 till April 2018. The
average age at the beginning of SE was 8 years (range: 2-15.5). Three patients followed primary
prophylaxis, the degree of the esophageal varices was I in two patients and II in one. This last one
required endoscopic variceal ligation (EVL) in two successive endoscopies, with a degree diminishing
to I. The rest followed endoscopic controls annually or every 2 years. From 2 to 5 endoscopies per
patient were performed. None of these patients bled during the follow up. Six patients underwent
secondary prophylaxis, the degree of esophageal varices at diagnosis was greater than or equal to II
in 4 patients, one of them also had risk stigma (red-cherry spots). All of them were in treatment with Bblocker after the first bleeding. EVL was performed in four patients and only in one endoscopic
sclerotherapy was done (the oldest in the case series). The range of bands placed by procedure was 1
to 4. All presented a decrease in the degree of esophageal varices after two consecutive sessions.
One patient presented an episode of mild bleeding 38 months after the last Vl (he lost the endoscopic
follow-up). The sclerosed patient required a Warren shunt to control the bleeding episodes. From three
to 8 endoscopies per patient were performed. None presented complications during the procedures.
Conclusions: Endoscopic control and prophylaxis by EVL in this case series has proven to be an
effective procedure for the prevention of gastrointestinal bleeding, reducing the degree of esophageal
varices and the risk of morbidity and mortality. Despite being a small sample, the data correspond to
the literature described.
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Case reports about two patients with Abernethy malformation (congenital portosystemic
shunts)
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Introduction: Congenital extrahepatic portosystemic shunt (CEPS) is a rare disorder characterised by
partial or complete diversion of portomesenteric blood into systemic veins via congenital shunts.
Hence blood that derives from abdominal organs and should follow to liver by means of portal vein is
shunted improperly to systemic circulation. Abernethy malformation as obvious from name, first
described by Abernethy,is a congenital extrahepatic portosystemic shunt and results from persistence
of embryonic vessels and apparently very rare in humans. Although their diagnosis is increasing in
recent years due to improved diagnostic techniques. The associated risks with this condition are
neonatal cholestasis, benign and malignant liver tumors, hepatopulmonary syndrome, portopulmonary
hypertension, and encephalopathy. The presentation of these patients is variable some are detected
incidentally on imaging.
Two cases mentioned below are classical examples of how these shunts are presented or diagnosed
in practise.
Case Reports: A 15 years old girl presented with paracetamol overdose and on blood investigations
she was found to have raised gamma GT whereas paracetamol level was within normal range. She
subsequently had a persistent elevated Gamma GT with normal rest of liver functions therefore she
had an USS of liver for work up which revealed focal nodular hyperplasia(FNH). To clarify structure
MRI liver was performed which showed absence of a intrahepatic portal vein. The Superior mesenteric
vein and splenic vein were draining directly in to the intrahepatic Inferior venacava(IVC) via a very
short extra hepatic portal vein. Findings were consistent with a type 1b Abernethy malformation, which
is also associated with multifocal FNH. In retrospect it was thought that she might had subclinical
encephalopathy as her blood ammonia level was elevated and her symptoms were previously
attributed to behavioural issues.
A 7 years old boy was seen in rheumatology clinic with an acute onset of limp. He had routine bloods
done and an USS of hip joint. His bloods showed raised Gamma GT and USS abdomen was
requested for investigation of cause. On USS abdomen he had nodules in liver. Later on his MRI liver
depicted multiple hepatic lesions i.e focal nodules and there was absent/hypoplastic portal vein. The
superior mesenteric vein communicated directly with the IVC via a presumed extrahepatic short portal
vein, findings were in keeping with type 2 abernethy malformation.
Discussion: Congenital Portosystemic shunts can be classified by different systems but most useful
is the one described by Morgan and superina, based on anatomy. Type 1 more prevalent in females
whereas type 2 is more common in males.
• Portosystemic shunts increase the risk of hepatic neoplasms including benign focal nodular
hyperplasia, hepatocellular adenoma and regenerative nodules whereas Type I is also associated with
hepatocellular carcinoma and hepatoblastoma.
• Treatment is tailored individually according to type of malformation and clinical presentation.
• It is important to investigate a child further with at least USS of liver in cases where there are
abnormal Gamma GT detected without any other explanation.
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Secondary hepatic dysfunction in pediatric intensive care unit: a single center experience
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Objectives and Study: The liver is a key player in critical illness. Several studies on hepatic
dysfunction in critically ill adult patients proved the significant impact of hepatic dysfunction on
patients' morbidity and mortality.
Aim of Work: To study the frequency, risk factors and outcome of secondary hepatic dysfunction in
critically ill children admitted to the pediatric intensive care unit (PICU).
Methods: This was a single center prospective analytical study. Patients were recruited from a 10-bed
PICU at Cairo University Specialized Children Hospital over a period of 9 months. Hepatic dysfunction
was defined as any abnormality in liver function tests. Secondary hepatic dysfunction was defined as
the development of hepatic dysfunction in a non-hepatic patient during PICU stay. The following data
were collected: age, gender, indication of admission, type of organ dysfunction, presence of sepsis,
shock, need for inotropic support or mechanical ventilation, administered medications and mortality
scores. Liver function tests were done on admission and at 7-day intervals.
Results: One hundred and fifty-one patients were included in this study. Forty-three patients (28.5%)
acquired secondary hepatic dysfunction during their PICU stay. Several risk factors were significantly
associated with secondary hepatic dysfunction: sepsis (p< 0.001), cardiovascular events (p< 0.001),
hypoxia (p< 0.001), number of administered antibiotics (P=0.001), use of inotropes (p< 0.001) and
mechanical ventilation (p=0.001), while surgery was not significantly associated with hepatic
dysfunction. Secondary hepatic dysfunction was significantly associated with mortality and prolonged
length of stay (P=< 0.001). Cholestatic pattern of liver dysfunction has higher risk for mortality than
hepatocellular pattern.
Conclusions: Cholestatic pattern of liver dysfunction has higher risk for mortality than hepatocellular
pattern.
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Effect of peri-operative intravenous antibiotic use at Kasai portoenterostomy on cholangitis
rates and outcomes in children with biliary atresia at a single centre
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Objectives: Perioperative medical management, including type and duration of antibiotics, following
Kasai portoenterostomy (KP) in infants with biliary atresia (BA) varies across centres and countries,
and evidence-based guidelines are lacking.
Primary aim of the study is to examine the effect of a protocol of increased duration of peri-operative
intravenous (IV) antibiotic of 14 days on the rates of cholangitis in the first 2 years post-KP, jaundice
clearance at 6 months and long-term native liver and overall survival outcomes. The secondary aim is
to evaluate the prevalence of multidrug-resistance organisms (MDRO) in BA patients in our cohort.
Methods: Retrospective review was conducted of BA patients who underwent KP from 1999-2018 at
a single institution. Patients were divided into Group A which consisted of patients who underwent KP
in 1999-2011 when perioperative (IV) cephalosporins were given for 7 days or less, and Group B
which included patients who underwent KP from 2012-2018 when the revised management protocol
consisted of perioperative IV Piperacillin-Tazobactam given for 14 days post-KP. Both groups received
prophylactic oral cotrimoxazole or cephalexin for at least 1 year. Cholangitis was defined by fever with
worsening liver biochemistry. MDRO included organisms that were resistant to 3 rd generation
cephalosporins or produced extended spectrum beta-lactamases (ESBLs) in culture-positive
cholangitis, or infections that were clinically refractory to 1 st-line antibiotics and required the use of
carbapenems in cases of culture-negative cholangitis.
Results: Fifty-four patients (60% male, mean age 6 (±5) years) were included in the study, 34 in
Group A and 20 in Group B, with median follow-up period of 4 years (range 1-18 years). There was no
significant difference in age at KP between the 2 groups, 68% and 78% of patients in group A and B
respectively underwent KP before 60 days of age (p=0.44). Median duration of peri-operative
antibiotics received was 7 days in group A and 14 days in group B. Total of 158 episodes of ascending
cholangitis occurred in 48 patients. There was no difference in the rates of cholangitis within the first 2
years post-KP or jaundice clearance at 6 months. While a trend of lower 3-year native liver survival
rate was observed in Group B, this is most likely attributable to a cohort effect of earlier assessment
for transplants in the later cohort (Figure 1).
Micro-organisms were isolated in 13 (11%) cases of cholangitis episodes, commonest were Klebsiella
pneumoniae (46%), enterococcus faecalis (13%) and pseudomonas aeruginosa (13%). MDRO
affected 5 patients from Group B versus none in Group A (0% vs 26%, p=0.001) at median age of 3
months (range 1-6 months), 1 of whom has been transplanted at age 2 years, and 4 are awaiting
transplant with decompensated cirrhosis.
Conclusions: Increased duration of perioperative post-KP antibiotics of 14 days was not associated
with improved rates in cholangitis, jaundice clearance or native and overall survival in our cohort. The
increasing incidence of early antibiotic resistance in the latter era adds to the growing public health
problem, and underscores the need for vigilant antimicrobial stewardship.
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Outcomes

Group A (N=34)

Group B (N=20)

p value

2-year post-KP
cholangitis rate (perpatient year)

1.84

1.56

0.84

Median interval from KP
to first cholangitis
(months)

9 (range: 1-204)

3 (range: 1-36)

0.18

Jaundice clearance at 6
months

19 (56%)

10 (50%)

0.67

Transplanted

6 (18%)

8 (40%)

0.08

Median age at
transplantation (years)

4 (range: 2-18)

1 (range: 1-4)

0.01

3-Year Native liver
survival

76%

61%

0.26

3- Year Overall survival

89%

100%

0.15

[Figure 1: Results]
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Revising the nomenclature of paediatric sclerosing cholangitis: results of an international poll
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Objectives and Study: Sclerosing cholangitis (SC) is the common final path of different chronic
hepatic diseases. Given that in most adult cases an underlying cause cannot be found the term
primary SC (PSC) is used widely. In paediatric patients an identifiable autoimmune process with
similarities to autoimmune hepatitis (AIH) frequently leads to SC; thus the terms autoimmune SC
(ASC) or PSC / AIH-Overlapoften are used. However, there is no unified nomenclature. We sought
views on this topic within the worldwide paediatric hepatology community.
Methods: In autumn of 2018 we conducted an anonymous survey among paediatric hepatologists
using the online survey software SurveyMonkey®. We asked 10 multiple-choice questions in English
concerning nomenclature, diagnosis, and therapy of ASC, PSC, and AIH. 208 potential participants
were invited to take part; 64 individual responses (IR) were received (30.8%) from 57 centres in 25
countries (Europe, 41 centres and 47 IR; North America, 11 centres and 12 IR; Asia, 4 centres and 4
IR; and New Zealand, 1 centre and 1 IR).
Results: Only 8 of 64 responders (12.5%) were content with current nomenclature. Thirty-one (48%)
used both ASC and PSC / AIH-Overlap as diagnostic terms. Twenty-five (39%) used only PSC/AIHOverlap and six (9%) used only ASC. Of note were geographical differences: Nine of twelve
hepatologists from North America used only the term PSC / AIH-Overlap and not ASC. All 6
responders using only the term ASC were from Europe. On transition to adult-patient caregivers 25 of
58 IR(43%) stated that ASC was abandoned in favour ofPSC or of PSC / AIH-Overlap at their
centres.Only 16 of 58 IR (28%) claimed that adult hepatologists continue to use the term ASC. If
paediatricians had diagnosed PSC / AIH-Overlap, 42 of 58 IR (72%) stated that adult hepatologists
kept using the term. Almost half of IR (30 of 64) expressed the preference that ASC be used
internationally. 25 IR (39%) held that a term should be established for SC in adulthood that evolved
from ASC in childhood. Five of 64 IR stated that the nomenclature of SC should be entirely re-worked.
Conclusions: The survey results document confusion and discontent with the nomenclature of
paediatric SC within the worldwide paediatric hepatology community. Especially after transition to
adulthood, inconsistency appears greater; adult hepatologists may be neglecting the autoimmune
aspect of SC in childhood. The results of our survey argue for an international effort to revise the
nomenclature of paediatric SC with the aim of harmonising usage worldwide among paediatric
hepatologists and between paediatric and adult hepatology.
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Tenofovir in the management of chronic hepatitis B infection in children: a single center
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Objectives and Study: The approval of nucleos(t)ide analogues with higher efficacy and genotypic
barrier to resistance has changed the first-line treatment recommendations for pediatric chronic
hepatitis B (CHB). The aim of the present study was to describe our experience regarding tenofovir
treatment in pediatric CHB patients with special emphasis on efficacy and safety.
Methods: This was an observational retrospective cohort study. All available medical records from 10
CHB patients who were treated with tenofovir at our institution were retrospectively reviewed.
Results: All patients were positive for HBeAg at baseline (Table 1). HBV DNA < 400 copies/mL was
achieved by 60% of the patients, while 20% had undetectable levels of HBV DNA at last visit. The
median HBV DNA at baseline was approximately 8 log10 copies/mL and decrease after 3 months, 12
months and at last visit was approximately 3.2 log10 copies/mL, 5.2 log10 copies/mL and 6.1 log10
copies/mL, respectively. All but one had (n=9, 90%) elevated transaminases at baseline and serum
ALT levels were normalized in an average of 10.1 (3.7; 5-16) months. Three nucleos(t)ide-naïve
patients (30%) experienced HBeAg loss and seroconversion in 12 to 18 months. Nephrologic
pathologies were the most common comorbidities in the study group. There were no observed serious
adverse events. Renal function was maintained well through follow-up in all patients.
Conclusions: Tenofovir monotherapy is effective in terms of virologic and biochemical responses in
adolescents with CHB. Tenofovir has a favorable safety profile even in patients with renal
comorbidities and can be used with close follow-up of renal functions in these patients.

Age at diagnosis, years, mean ± SD (range)

5.9 ± 3.8 (0.8 - 13)

Age at the time of first HBV treatment, years,
mean ± SD (range)

12.8 ± 3.5 (4.8 - 16.6)

Age at the time of tenofovir treatment , years,
mean ± SD (range)

14.8 ± 2 (10.4 - 17.8)

Prior treatment, no. (%)

6 (%60)

- INF-α (5 M units/m2)

1

- LMV

3

- INF-α (5-8 M units/m2) followed by LMV

2

Baseline HBV DNA, log10 copies/mL, median
(range)

8 (4.3 - 9.7)

Baseline ALT, U/L, mean ± SD (range)

110.6 ± 58.5 (20 - 232)

Time to normalization of ALT after tenofovir,
months, mean ± SD (range)

10.1 ± 3.7 (5 - 16)

[Table 1. Baseline characteristics of patients treated with tenofovir]
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Disease progression in paediatric patients with sclerosing cholangitis: results from two
independent Dutch registries
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Objectives and Study: Sclerosing cholangitis (SC) is a severe liver disease leading to destruction of
bile ducts. It is believed to run a milder course in children than in adults. To test this assumption, we
evaluated time to complication curves in two independent cohorts from the same geographical area.
Methods: First, we created an online clinical registry that was filled with data on children with SC
diagnosed between 2000 and 2017 and who were followed bi-annually thereafter. The second
paediatric cohort was derived from an independent, previously published population-based study from
the Netherlands. Time to complication in the first cohort was defined as the time from diagnosis until
portal hypertension, biliary obstructions and infections, development of malignancy, or liver
transplantation, whichever came first. In the second cohort time to complication was defined as the
time until liver transplantation or PSC-related death.
Results: Median age at diagnosis in the first cohort (n=86) was 12.3 years. In the first 5 years postdiagnosis 23% of patients developed complications. The patients in the population-based study
(n=683) were stratified into those diagnosed before the age of 18 years (“child-onset” subcohort,
n=43) and those diagnosed after the age of 18 years (“adult-onset” subcohort, n=640). Median age at
diagnosis was 14.6 and 40.2 years, respectively. Median time to complication in the child-onset and
adult-onset subcohorts were not statistically different.
Conclusions: Childhood and adult-onset SC run a similar long-term disease course. Paediatricians
who treat children with SC should monitor them closely to recognize early complications and control
long-term sequelae.

[Figure. Survival until liver-transplantation or PSC-related death]
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Early onset cholestatic liver disease associated with novel biallelic ERCC1 variants
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Objectives and Study: To describe a family with novel biallelic ERCC1 variants associated with end
stage liver disease
Methods: Case studies and exome sequencing
Results: Two female siblings from unrelated parents presented at the age of 2 years with a
constellation of features including ocular and skin photosensitivity, cholestatic liver disease and failure
to thrive. Initial liver biopsy showed mild portal fibrosis and MRCP was normal. Both children required
liver transplantation for end stage liver disease aged 9 and 8 years respectively. Neither had episodes
of rejection but both have subsequently developed renal dysfunction, skin freckling in sun-exposed
areas, hair loss, and ovarian failure.
Exome sequencing identified that both girls had one copy of a paternally inherited missense variant
(NM_202001.2(ERCC1):c.466C>T,) identified in exon 4 of 8 of the ERCC1 gene. They were also
heterozygous for a maternally inherited deletion of exon 4 of ERCC1. The father carried the missense
mutation and was unaffected. The mother carried the deletion and suffered a transient cardiomyopathy
during pregnancy with both these girls but not with the third and unaffected youngest sibling.
Neither mutation in this family has been previously reported, but pathogenic and likely pathogenic
variants in the ERCC1 gene are associated with Cockayne syndrome and xeroderma pigmentosum,
disorders of DNA repair mechanisms. The phenotype in this family has overlap with Cockayne
syndrome and xeroderma pigmentosum. Neither cholestatic liver disease or liver failure has been
previously described in this condition.
Conclusions: To our knowledge, this is the first description of liver disease associated with biallelic
variants in the ERCC1 gene.
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Prevalence of elevated hepatocellular liver enzymes in obese/overweight pediatric population
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Background and aims: Overweight and obese children are at increased risk for nonalcoholic fatty
liver disease (NAFLD). The currently recommended screening test, alanine aminotransferase (ALT), is
an inexpensive, universally available blood test with acceptable sensitivity. The study examined the
prevalence of elevated ALTs in a large cohort of overweight and obese children from Israel.
Methods: The study included data from electronic medical records of 2 to 18 years old children and
adolescents with body mass index (BMI) in the overweight (BMI≥85th percentile/ obesity (BMI ≥95th
percentile) range for whom ALT testing was performed from January 2015 through December 2017.
Results: We searched the data of 471,626 medical records; 120.933 (25.6%) were overweight/
obese. There were 50,418 (10.7%) overweight and 70,515 (15.0%) obese, 52.8% males, 69.7% Jews,
33.3% Arabs. The prevalence of overweight and obesity was 8.9% and 8.7% in the 2-6 age group,
10.7% and 20.7% in the 7-11 age group and 12.4% and 17.7% in the 12-18 years old group.
Compared to overweight children, obese children had significantly higher prevalence of age and
gender adjusted, elevated blood total cholesterol (TC) (n=36,936, 7.6% vs 5.7%), systolic and diastolic
BP (n=11.7% vs 5.0% and 4.4% vs 2.4%) but lower prevalence of elevated blood glucose 1.4% vs
3.5%) and HbA1C (0.5% vs 0.8%), p< 0.001.
ALT was tested in 32,539 (64.5%) overweight (50% female, mean age 11.4±4.4 years old) and 50.809
(74.3%) obese children (45% female, mean age 11.5±4.0 years old). Elevated ALTs, above age and
gender cut-off, was reported in 2,476 (7.6%) of overweight and 7,284 (14.3%) of obese children (p<
0.0001), 54.9% boys. The prevalence of elevated ALT was similar in the obese and overweight group
of 2-6 years old (8.9% vs 8.0%) but significantly higher in the 7-11 and 12-18 groups (5.9% vs 11,5%,
and 8.2% vs 17.5% respectively, p< 0.001). Less than half of these children were investigated for the
presence of additional cardio-vascular risk factors: blood pressure (BP) measurements were done in
37.3%, blood cholesterol testing in 43.2%, blood glucose in 48.0% and HbA1C in 24.2%, although
more frequent in obese. Compared to overweight and obese children with normal ALT, children with
elevated ALT values were older (12.3±3.2 vs 11.3±4.2, p< 0.0001), mostly male (55% vs 45%, p<
0.001), had higher BMI (26.8±6.0 vs 24.0±4.8, p< 0.0001), higher systolic and diastolic blood pressure
(n=31,040, 112.4±11.5 vs 116.3±12.1 and 65.4±9.3 vs 67.3±9.6, p< 0.0001), TC (n=36145,
155.4±28.1 vs 161.3±31.8, p< 0.0001) and glucose (n=39914, 88.6±16.8 vs 89.4±14.9, p< 0.001) but
similar HbA1C (5.3±0.6 and 5.3±0.6, NS).
Conclusions: According to our data about one forth of Israeli children are obese or overweight.
Abnormally elevated ALTs were present in a significant number of overweight/ obese children and
adolescents and significantly more prevalent in the obese. The overweight/ obese children with
abnormal ALT values were older, male and also showed additional cardio-metabolic risk factors
(higher BMIs and BP values, higher total cholesterol) although less than half of these children were
evaluated. The presence of elevated ALTs in the obese/overweight children and adolescents is highly
suspicious of NAFLD and suggest a high risk cardio-metabolic profile.
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Introduction: Conjugated hyperbilirubinaemia in infancy is a common reason for referral to paediatric
gastroenterology. It is believed to occur in 1:2500-5000 live births but this often represents neonatal
data only. Previous studies, mostly from quaternary liver units, may have over-represented the rarer
causes of conjugated hyperbilirubinaemia, with more transient liver disease not reported. We aimed to
explore the incidence, clinical history and outcomes of infants with conjugated hyperbilirubinaemia.
Methods: All conjugated (direct) bilirubin measurements greater than 20umol/L (1.17mg/dL) in those
under 12 months of age were retrospectively collated from the hospital laboratory information
management system (iLAB) from a single, geographically well-defined, health board over a 30-month
period. For paediatric care, the health board consists of a stand-alone tertiary children's hospital acting
a regional referral centre for paediatric gastroenterology, surgery and intensive care, a tertiary level
neonatal intensive care unit and a district general hospital covering acute general paediatrics and
neonatal special care. After identification of cases, full demographics, clinical history and outcomes
were determined using electronic case note review. Postcode at diagnosis and publicly available
population data were used to calculate incidence rates.
Results: 371 abnormal results were identified from 61 individual patients. Median (IQR) age 0.7
months (1.1-2.3) and follow up 7.0 months (14.2-23.9); 45 were male (74%). 34 infants (56%) were
premature with the largest group (34%) consisting of premature infants requiring surgery and
parenteral nutrition support (e.g. necrotising enterocolitis, gastroschisis and bowel atresias). Ten
infants had a conjugated hyperbilirubinaemia on screening for prolonged neonatal jaundice (i.e.
greater than 14 days) and seven presented with sepsis. Four infants had an endocrine disorder
(adrenal insufficiency, hyperinsulinism and hypopituitarism) and three infants had a respiratory
diagnosis (congenital diaphragmatic hernia, trachea-oesophageal fistula and cystic fibrosis). An infant
with a chromosomal abnormality (1q deletion with Hirschsprung's disease and bowel perforation) and
a boy with hepatic haemangioma made up the remainder; four infants (7%) died (all < 27 weeks
gestation). Of the survivors, all (53/57) had resolution of their jaundice with no blood test abnormalities
at last follow up. Only four infants (7%) were diagnosed with a chronic liver disease (biliary atresia,
n=3; haemochromatosis/congenital CMV, n=1) with two requiring transplant at last follow up. For those
within a specified postcode (n=47), the incidence of conjugated hyperbilirubinaemia was
170/100,000/yr (95%CI 125-226) with the rate of chronic cholestatic liver disease 10.9/100,000/yr
(95% CI 2.2-31.8).
Conclusions: The aetiology of conjugated hyperbilirubinaemia in infancy is varied with the majority of
infants being premature and a large proportion having undergone bowel surgery requiring parenteral
nutrition. Population-based data would suggest an incidence approaching 1 in 500 live births, with only
a small proportion having a chronic liver disease identified. Cohort studies with a greater follow up
period are now required to determine long term outcomes of these infants.
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Introduction: The prevalence of non-alcoholic fatty liver disease (NAFLD) has been reported as up to
38% in children. However this data often represents screening of children in a dedicated research
study, data from quaternary paediatric liver centres that may see more extreme cases, or healthcare
data without casenote review. The incidence of NALFD has not yet been determined. We aimed to
report the real-world incidence and clinical characteristics of children diagnosed within a regional
tertiary gastroenterology referral centre in Scotland.
Methods: A prospective chronic liver disease database held at the study centre determine all patients
under 16 years of age diagnosed over a 38-month period (spanning 2015-2018). All children had a full
chronic liver disease work-up to exclude other causes (e.g. Wilson's disease, alpha-1-antitrypsin
deficiency, autoimmune hepatitis) and were indicated had a liver biopsy and testing for insulin
sensitivity. Clinical history, growth parameters and investigations were recorded. Publicly available
population data allowed determination of accurate incidence rates. Social deprivation scores (Scottish
Index of Multiple Deprivation [SIMD]) were ascertained using patient postcodes (data given as deciles;
10th decile being the least deprived). Statistics were carried out in R v3.1.1. Results are given as
median (interquartile range [IQR]).
Results: A total of 20 patients were recorded in the database over the study period. Age was 14.3
(12.9-15.0) years at diagnosis with 70% male; follow up was 8.9 (6.3-14.9) months. Body Mass Index
(BMI) at diagnosis was 28.5 (26.2-31.3), BMI centile 95 (97-99) and BMI z score 1.9 (1.7-2.3).
Fourteen (70%) were found to have abnormal transaminases on testing for a non-related indication
(e.g. abdominal pain, lethargy, headaches) with the remaining 6 patients screened due to obesity. All
patients had evidence of steatohepatitis (raised ALT/AST and/or GGT) with fatty infiltration of the liver
on ultrasound; no patients had splenomegaly; one patient underwent percutaneous liver biopsy
confirming NAFLD. To date 7 patients have undergone an oral glucose tolerance test; 5 patients
showed evidence of insulin resistance and 1 patient has commenced Metformin. All patients have all
been placed on a dedicated paediatric weight management programme with variable success. Within
a well-defined geographical area the incidence of NALFD was 4.0/100,000/yr (95% CI 7.1-18.9) with
point prevalence at study end 12.7/100,000 (95%CI 7.3-19.8) or 0.01%. Overall social deprivation
decile was 3.0 (2.0-5.3) with health-specific deprivation decile 3.5 (2.0-5.0).
Conclusions: The majority of patients diagnosed with NAFLD are peri-pubertal males and are often
diagnosed following the incidental finding of abnormal transaminases. Patients tend to be obese and
more often live in areas of multiple deprivation, therefore environmental and lifestyle factors are likely
to be key in disease aetiology. Within this population-based cohort the incidence and prevalence are
extremely low likely representing a significant number of undetected cases. More vigorous screening
of at risk groups (e.g. obesity, dyslipidaemia, family history) is required to ensure that this at-risk group
are identified and managed appropriately to avoid significant morbidity in later life.
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Objectives and Study: Sclerosing cholangitis (SC) is a chronic cholestatic liver disease with a serious
liver related complication rate of approximately 50% at 10 years from diagnosis. Timely diagnosis and
optimal management of children with SC and inflammatory bowel disease (IBD-SC) may improve
outcome but is clinically challenging. Importantly, solid data on consistently managed IBD-SC patients
is lacking.
Methods: In this study we report the outcome of two IBD-SC patient cohorts managed at Cambridge
University Hospital (CUH) and King's College Hospital London (KCH). The cohorts are unique in that
liver disease was diagnosed either at the same time as IBD or at subsequent follow up and all patients
were diagnosed and managed in a consistent manner. We describe the incidence of major liver
related complications and analyse predictors for improved outcome.
Results: 55 IBD-SC patients were analyzed - 29 (34% female) in the Cambridge cohort and 26 (27%
female) in the London cohort. Importantly, liver and IBD diagnoses were similar in the Cambridge and
London group with 69% and 61% diagnosed with autoimmune sclerosing cholangitis (ASC) and 86%
and 88% diagnosed with ulcerative colitis (UC)/IBD colitis unclassified (IBDu). Time from IBD to SC
diagnosis was significantly shorter at CUH (2.7 ± 6.1 months) as compared to KCH (15.7 ± 26.1
months; p=0.02). Complication free survival rates were 100% at CUH and 91% (5 years) and 64% (10
years), respectively, at KCH. Splenomegaly at diagnosis was the strongest risk factor for the
development of liver-related complications.
Conclusions: Children with IBD-SC may have a better clinical outcome than previously reported.
Moreover, our data suggest that earlier diagnosis and treatment may improve outcome in pediatric
IBD-SC.
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Objectives and Study: Autoimmune Sclerosing Cholangitis (ASC) is a chronic inflammatory disease
that affects the intrahepatic and/or extrahepatic biliary ducts leading to bile duct and liver fibrosis.
There is a strong association with inflammatory bowel disease (ASC - IBD). Sclerosing cholangitis
during childhood progresses slowly to cirrhosis, liver failure and infrequently to cholangiocarcinoma.
Methods: We retrospectively reviewed medical records of IBD patients diagnosed in a single
nontransplant university centrum from 2002 till 2018. Diagnosis of ASC - IBD was established through
clinical, laboratory, radiographic and/or histopathologic criteria. Other chronic liver diseases were
excluded.
Results: During this period 412 children were diagnosed with IBD. ASC - IBD occurred in 15 of them
i.e 3.6 % . Six of them were male (40%) and nine female (60%). Median age at diagnosis of IBD was
12,8 years (range 8-17 years). Two-thirds of them were diagnosed of ASC in the time of IBD onset (10
patient). 47% of children had large duct fenotype confirmed by cholangiography. Overlap with AIH was
present in 20% (3 children). Laboratory features include increased gamma glutamyl transpeptidase
levels (100% of children, median level 4,98), elevated IgG (93%, median 19,64) and elevated alkaline
phosphatase level (33,3%, median 6,42). Autoantibody profile shows strong positivity of ANA (66,7%)
and ANCA (pANCA 6,7%, cANCA 33,3%, in total 40%). Endoscopic features included ulcerocolitis in
66,7 % (10 children), indeterminate colitis in 26,7 % (4 children) and Crohn disease in 6,47% (1 child).
During follow-up on paediatric gastroenterology only 1 girl underwent liver transplantation for endstage ASC. None child died.
Conclusion: Retrospective study of our ASC - IBD patients shows predominant association with
colitis both ulcer and indeterminate. Contra to international experiences we found seropositivity for
pANCA only in a small number of patients (6,7%).
ASC - IBD should be suspected in all children suffered from IBD with clinical or laboratory marks of
chronic cholestatic disease, especially increased serum gamma glutamyl transpeptidase. The
prognosis is poor.
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Objectives and Study: Wilson's disease (WD) is an autosomal recessive disorder of copper
metabolism that needs a long-life treatment. WD can cause hormonal disorders such as
hypogonadism with reduced androgen levels, gynecomastia and impotence in males and primary and
secondary amenorrhea in females. The aim of this study was to analyse the procreation abilities of
WD patients diagnosed in childhood, compared with age-matched healthy controls.
Methods: Patients referred to the “Multidisciplinary Federico II WD Team” were prospectively
analysed. Inclusion criteria were: diagnosis of WD in childhood and absence of other diseases or
therapies affecting fertility. Each patient was eligible if the following criteria were met: for males, age
between 17 and 40 years and BMI between 19 and 27 Kg/m 2; for females, age between 17 and 35
years and BMI between 18 and 27 Kg/m 2. Controls, recruited among healthy subjects referred to
Reproductive Medicine Unit, were comparable with patients except for WD diagnosis. Each man was
tested for seminal fluid at time 0 and after 3 weeks. Spermatic DNA fragmentation was also performed
with sperm chromatin dispersion test (Halosperm). All women were checked on 2nd or 3rd day of
menstrual cycle for FSH and anti-Müllerian Hormone (AMH) and on 5th day for the count of the antral
follicles (AFC) by pelvic ultrasound (Sono Automated Volume Calculation) with subsequent monitoring.
Once the ovulation was observed, progesteron was measured.
Results: 21 WD patients (10 males, mean age 28.8 ± 5.9 years) with well controlled liver disease by
therapy and 19 healthy controls (9 males, 30.9 ± 6.25 years) were enrolled. Of the 21 patients only
one man was on penicillamine therapy, the other were treated with zinc acetate. The period of the
study was one year. As for seminal fluid analysis, number of spermatozoa and typical forms
percentage were comparable in patients (46.53 ± 33.0 x106/ml; 5.5 ± 2.9) and controls (66.4 ± 27.15
x106/ml; 6 ± 9.1), respectively. Total and after 1-hr motility percentages were significant lower in
patients (41.5 ± 23.7, 45.4 ± 23.7) than in controls (61.9 ± 11.04, 69.4 ± 11.02) (p= 0,03; p=0,01),
respectively. DNA fragmentation's study is in progress. In females, ovarian reserve markers (FSH,
AMH and AFC) did not differ between patients and controls. However in WD women, 6 of 11 had
menstrual irregularities and 2 of 4 with complete monitoring had non-ovulatory progesterone values,
confirmed with pelvic ultrasound.
Conclusions: WD females did not show alterations in ovarian reserve markers when compared to
healthy controls. WD males had significant changes in sperm motility. Future studies on larger
samples are needed to confirm these preliminary results and to evaluate possible relationship with WD
therapy and/or with WD phenotype severity.
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Objectives and Study: Dysbiosis, bacterial colonisation of the bilio‐enteric conduit, enteric bacterial
detection in cholangitis, and bacterial lipopolysaccharide‐mediated effects, have been demonstrated in
human and animal models of Biliary Atresia (BA). Hence, the gut microbiome (GM) is a potential
modifiable risk factor in the pathogenesis of BA. Disturbed intestinal barrier function plays a role in
GM‐mediated effects. The aim of this study, was to evaluate the association between markers of
intestinal permeability, inflammation and epithelial damage with short‐term BA outcomes, post‐Kasai
Portoenterostomy (KP).
Methods: Newly diagnosed BA infants were recruited to this longitudinal, prospective, single‐centre
study, between, January2016‐July2017. Plasma and faecal samples were collected pre‐KP, and, at 6
weeks and 3 months, post‐KP. Plasma D‐lactate and lipopolysaccharide binding protein (LBP) were
measured as markers of intestinal permeability, and intestinal fatty acid binding protein (I‐FABP), as a
marker of intestinal epithelial damage. Faecal calprotectin (FC) was measured as a marker of
intestinal inflammation. Jaundice clearance, cholangitis and portal hypertension (PHT) were clinical
outcomes recorded at 6 months post KP.
Results: Twenty‐four BA infants (12F:12M), median age at KP 47d (16‐84d) were recruited. Median
D‐Lactate (13.85 vs 9.76ng/ul, p< 0.05) and I‐FABP (3161 vs 1936ng/L, p< 0.05) were higher, and,
LBP (645 vs 1295mg/L, p< 0.05) lower, pre‐KP, compared to 6 weeks post‐KP. FC (289 vs 367 ug/g,
P=NS) was not significantly different pre vs post‐KP. By 6 months post‐KP, 14(58%) cleared their
jaundice (SBR< 20umol/l), 15(63%) experienced at least one episode of cholangitis, and, 9(38%)
developed PHT. Jaundice at 6 months versus no jaundice, was associated with higher LBP (1503 vs
1173mg/L, p< 0.05) levels at 6 weeks and higher D‐Lactate (12.2vs7.6ng/ul, < 0.05) levels at 3 months
post‐KP. PHT at 6 months, versus no PHT, was associated with higher LBP (1595 vs 986mg/L, p<
0.05) at 6weeks and higher LBP (1996 vs 986mg/L, < 0.05) and D‐Lactate (13.1 vs 9.8ng/ul, p< 0.05)
at 3 months post‐KP. Neither D‐lactate nor LBP, at either time‐point post‐KP, were different in
cholangitis vs no cholangitis groups. Neither I‐FABP nor FC levels were statistically different within any
of the clinical outcome groups.
Conclusion: Increasing intestinal permeability and epithelial damage is present pre‐KP compared to 6
weeks post‐KP. Jaundice and PHT at 6 months post‐KP, but not cholangitis episode(s), are
associated with increased intestinal permeability. Intestinal epithelial damage and inflammation are not
associated with liver disease severity at 6 months post‐KP. Correlations between gut permeability and
composition of intestinal microbiota could target novel microbial therapies in BA post‐KP.
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Objectives and Study: Autoimmune disorders have become more common recently and affect even
up to 5% of population. Wilson disease (WD) may coexist with or mimic autoimmune disorders such
as autoimmune hepatitis. Autoimmune antibodies occur in healthy subjects as well as in WD but their
prevalence and significance are unknown. So far autoimmunity in children with WD has not been
widely investigated. In our study we aimed to assess the prevalence of autoimmune markers and their
relationship to liver injury in children with WD.
Methods: We included 47 children (23 females) with mean age of 11.6yrs with Wilson's disease,
treated with either zinc or d-penicillamine. All patients underwent Fibroscan® examinations with
medium (M) probe to assess liver stiffness (E) and steatosis (Controlled Attenuation Parameter, CAP).
Antibodies against tissue transglutaminase 2 (tTG-IgA/IgG) using ELISA ImmunoCap system were
determined in sera of patients. Immunofluorescence detection of autoantibodies against cell nuclei
(ANA) on Hep kits (EuroImmun) and against liver, kidney and stomach on BioSystems autoantibodiesRL/RK/RS (AA-RL/RK/RS) kits were done. Positive results were confirmed on ANA and ALD blots
(EuroImmun). Liver function tests, immunoglobulins and serum proteins were performed at the same
time. Mann Whitney U test was used for statistical analysis.
Results: Patients presented with slightly elevated liver enzymes ALT-44U/I (11-333), AST-34U/I (13220) [median, range]. Fibroscan® examination showed normal median liver stiffness 4.7kPa (M probe)
(3.6-5.4) and slightly elevated liver steatosis CAP-243dB/m (212-275) [median, lower, upper quartile].
Main class immunoglobulins and gammaglobulins remained within the normal range. The prevalence
among tested tissue autoantibodies were as follows: ANA-60,8%, ASMA-30,4%, APCA-13%, ANCA2,2%, LKM-0%, tTG-0%. There was no significant relationship between the presence of specific
autoantibodies and liver steatosis or stiffness on Fibroscan®. Autoantibodies were not related to
immunoglobulin production.
Conclusions: 1. Prevalence of tissue autoantibodies in children with WD seems to be higher than in
general population. 2. Our preliminary results suggest that autoimmune disturbances in WD are not
significantly related to liver damage as expressed by steatosis and/or liver stiffness on transient
elastography.
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Background and aims: Magnetic resonance cholangiopancreatography (MRCP) is commonly used
for the evaluation of biliary disease but has significant limitations, including variable quality bile duct
depiction and subjective assessment. This is particularly true in paediatric assessment, where biliary
changes may be less advanced. We sought to understand the potential utility of quantitative MRCP
(MRCP+™) in paediatric patients, particularly those with overlapping autoimmune hepatitis (AIH) and
Primary Sclerosing Cholangitis (PSC).
Methods: Recruited patients (6-18 yrs; AIH (51), AIH/PSC (10), Wilson's disease (6), other (7)) and
21 healthy controls underwent multi-parametric MRI with LiverMultiScan™ and heavily T2-weighted
three-dimensional MRCP imaging for MRCP+ processing to enhance and quantify the tubular biliary
structures and assess liver parenchyma. The underlying algorithms combine multi-scale Hessian
analysis, gradient vector flow analysis, an intelligent path search algorithm and novel duct modelling
algorithms.
Results: PSC patients had an increased number of candidate strictures and dilatations (defined as a
change in diameter >30%) than healthy controls (p=0.007) and AIH patients (p=0.019). Furthermore,
the percentage severity of strictures and total length of dilated and strictured regions were greater in
PSC patients than healthy controls (p=0.019; p=0.008) and AIH patients (p=0.045; p=0.035). AUROCs
of 0.80-0.95 were observed for a range of quantitative biliary metrics assessing AIH/PSC against
Health or AIH patient groups. Increases in MRI-derived iron corrected T1 (cT1) whole liver interquartile range (which can reflect heterogeneity of fibro-inflammation) was associated with increases in
the total length of dilated and strictured regions (Pearson's correlation R=0.88; p=0.05), suggesting
parenchymal disease association with biliary metrics.
Conclusions: We report findings demonstrating that quantitative MRCP (MRCP+) provides measures
that could objectively differentiate patients with PSC from healthy or other liver disease patients, with
potential for monitoring and severity assessment applications.
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.”
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Objectives and Study: Progress with safe and effective antiviral therapy for HCV infection has led to
the WHO goal of global HCV elimination by 2030. Ten years ago we reported our experience entitled
“Vertically acquired HCV infection: a cause for optimism”: in that study of 27 children: 16 had genotype
3 (G3), considered then the most favourable in terms of treatment (Rx) response, of which 8/9
responded to pegylated interferon with ribavirin (PEG-Riba). Since then, direct acting antivirals (DAA)
have been established as first line treatment of all genotypes in adults. In 2017 the first interferon free
DAA regime was licensed for children aged 12 or older with G1 and made available by NHS England .
In 2018, all DAA regimes with NICE approval for adults are available for post-pubertal children. Clinical
trials of DAA continue in children aged > 3 years.The objective was to evaluate progress of Rx for
children with HCV infection and assess likelihood of achieving elimination target.
Methods: Retrospective review of all children referred to a single centre with HCV infection from
2000-18. Clinical management included (a) counselling at diagnosis regarding management options
(Rx side effects and efficacy v “watchful waiting”) (b) six monthly monitoring of viral load and LFT and
(c) update on clinical trials. Only children aged six years or older were considered for Rx (either PEGRIBA, clinical trial DAA or NHS eligible DAA). PEG- RIBA was commenced if parent/guardian
accepted estimate of efficacy (50% G1 80% G3) and side-effect profile.
Results: Of 167 children identified, 23 resolved viraemia spontaneously, and one died of
haematological malignancy. 21 either transferred to adults or another centre before Rx, and 17 are
age < 6 and therefore Rx not offered. Genotype distribution in remaining 105 is G3:54%; G1:39%;
G2:5% and G4:2%. PEG-Riba Rx was administered to 65 children and achieved viral response in
55(85%): response in G3 was 46/51 (90%) and in G1 was 5/10 (50%). Trial DAA (restricted numbers)
led to viral response in 10/10 including one PEG-Riba non-responder. NHS eligible DAA achieved viral
response in 9/9 including two PEG-Riba non-responders. 15/ 19 responding to Rx with DAA have G1.
In total, 74/81(91%) children who received Rx responded. Of 31 who remain infected (7 Rx nonresponders and 24 untreated): 4 have transferred to adults or another centre. 9/18 with G1 will be
eligible for current NHS DAA within two years. All remaining children, including those aged < 6, are
awaiting Rx eligibility or future trials.
Conclusions: The clinical approach to management at our centre resulted in 81/105 (77%) children
receiving Rx and 91% responding. Response to DAA (100%) was superior to PEG-RIBA (85%) and
improved efficacy in G1 (100% v 50%) was seen. Improvement in HCV treatment in the last 10 years
allows for optimism for future elimination. For the WHO target to be achieved within 12 years, DAA
treatment needs to be made available for younger children. Until elimination is achieved in adults,
children will continue to be at risk of perinatally acquired HCV infection.
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Dubin-Johnson syndrome and neonatal cholestasis - single center experience for an ultra rare
disease as cause for neonatal cholestasis
Norman Junge1, Imeke Goldschmidt1, Jessica Wiegandt1, Christoph Leiskau1, Tobias Laue1, Amelie
Stalke2, Ulrich Baumann1, Eva-Doreen Pfister1
1Hannover
2Hannover
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Objectives and Study: Dubin Johnson syndrome (DJS) is an autosomal recessive disorder with
pathological variants in the ABCC2 gene encoding for multidrug-resistence-associated-protein
(MRP2), which is important for excretion of bilirubin from hepatocytes into the bile. Clinical
presentation as neonatal cholestasis (NC) is rare. We recently detected 2 patients in the early period
of NC, leading us to retrospectively perform genetic testing in patients with previously unexplained NC.
Methods: We retrospectively tested 123 patients (pts) with as yet unclassified liver disease with whole
genome sequencing, 46 of them with a history of NC. From these we identified 7 pts who had
unclassified NC with normal or only moderately elevated liver enzymes, without Kasai procedure and
with normalization of liver enzymes and low level cholestasis at follow up. For pts with pathological
variant for ABCC2 urin-coproporphyrin analyses (UCA) was performed for functional confirmation.
Results: We identified 2 pts with DJS in the period of NC with the fast available UCA (high
coproporhyrin isomer I (>85%) and low isomer III (< 15%)). We confirmed the diagnosis with genetic
analyses of ABCC2 gene. We further identified 2 pts with DJS by retrospective genetic analysis of the
7 above mentioned pts with NC.
The clinical parameters of the 4 DJS-pts compared to the 5 non-DJS pts are displayed in Table 1. In
the DJS group liver and spleen ultrasound was inconspicuous with the exception of one patient with
non-visible gallbladder. In the non-DJS group one patient had a non-visible gallbladder and one
patient showed hepatosplenomegaly. Stool was colored in all DJS pts but only in 3 of 5 non-DJS pts. 2
of 4 DJS pts underwent hepatobiliary scintigraphy (HBSS), one with visualized excretion into the gut
and one without. In the non-DJS pts only one patient received HBSS; with inconspicuous result. One
DJS-patient underwent endoscopic retrograde cholangiopancreatography (ERCP), which could not
detect bile ducts. This patient therefore received an operative cholangiography and liver biopsy, where
bile ducts could be visualized. The liver biopsy showed intrahepatic bile duct hypoplasia. In the nonDJS group 2 pts received ERCP. One showed a pathological result leading to operative
cholangiography, which could exclude biliary atresia. Liver biopsy was performed in 4 of 5 non-DJS
pts. One biopsy showed intrahepatic bile duct hypoplasia, 2 giant-cell-hepatitis and one was
unspecific. One non-DJS patient had all suspicious signs for DJS (high direct Bilirubin, normal AST,
ALT, GGT, normal ultrasound, colored stool) and an intermediate UCA pattern (Isomer I 72%, Isomer
III 28%), however genetic testing and control urine analyses could exclude DJS.
Age at first
admission
AST at
ALT at
GGT at
for
admission admission admission
neonatal
Cholestasis
DJS pts
n=4

26* days
(71-15#)

non-DJS 38* days
pts n=5 (83-5#)

1.2* times 1* times
ULN (2.2- ULN (11#)
1#)

2.25*
times
ULN (32#)

highest
total
latest
Bilirubin/
AST
per
patient

latest
ALT

270*
µmol/l
(62796#)

1.1*
times
ULN
(1.3-1#)

1* times 1* times 26.5*
ULN (1- ULN (1- µmol/l
1#)
1#)
(27-24#)

1.3*
times
ULN
(1.61.1#)

1* times 1* times 5.5*
ULN
ULN
µmol/l
(1.2-1#) (1.3-1#) (9-3#)

192*
8.6* times 4.7* times 1.2* times
µmol/l
ULN (44- ULN (15- ULN(12(7852#)
1#)
1#)
168#)

latest
GGT

latest
Bilirubin

[Table 1]
*=median, #=max- min
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Conclusions: For pts with neonatal cholestasis, DJS is a rare but important differential diagnosis.
Awareness of DJS may avoid unnecessary invasive investigations. NC with no or only mild elevation
of AST and ALT is suspicious of DJS. However GGT is not a reliable parameter to differentiate DJS
from other diseases. The UCA is a fast and reliable diagnostic instrument, but genetic testing should
be performed for confirmation. Pts with DJS have good long-term outcome.
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Liver involvement in infants with hyperinsulinaemic hypoglycaemia
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Objectives and Study: Hyperinsulinaemic hypoglycaemia (HH) is an uncommon disease (1/40000
live births), but a common cause of persistent hypoglycaemia in infancy. HH can be transient or
persistent (congenital hyperinsulinism, CHI). Mutations in at least 13 genes (ABCC8, KCNJ11, GCK,
GLUD1, HADH, SLC16A1, UCP2, HNF4A, HNF1A, HK1, PGM1, PMM2 and CACNA1D) have been
reported in up to 40% of CHI patients. HH and liver disease in children, has not been studied in the
literature. While there are reports that up to 80 newly diagnosed HH cases/year are referred to
endocrinology, the precise incidence is unknown.
Methods: Referrals to our liver unit from June 2006 to February 2017 were retrospectively analysed.
Primary cause of referral was conjugated hyperbilirubinaemia (in HH patients < 28 day of life) +/- other
deranged liver function tests. All patients received diazoxide (5-20 mg/kg/day) and chlorothiazide (7-10
mg/kg/day) at referral/admission. Genetic studies for CHI were conducted by the referring centre,
where possible. Primary endpoints were: i) resolution of LFTs and ii) time to resolution (TtR).
Results: 34 patients (28 females, 6 males) were included. Mean age of referral was 1.84 months (SD
0.91) and mean birth weight was 2.56 kg (SD 0.91). 18 (52.94%) were born full term, 9 (26.47%) were
premature, and 7 (20.59%) late premature. Comorbidities included maternal gestational diabetes,
perinatal events, X-linked icthyosis, pulmonary hypertension, viral infections (CMV,
enterovirus)/sepsis, complications of prematurity, haematological conditions etc. CHI genetics were
positive in 4 patients (11.76%); 3 with ABCC8 gene mutation and 1 with HFN4A gene mutation. The
rest (88.24%) had either negative genetics or were not tested. Ultrasound findings were normal in 20
(60.61%) cases, 5 (15.15%) had biliary tree abnormalities, 3 (9.09%) mildly fatty liver, 3 (9.09%)
splenomegaly and 2 (6.06%) had combined pathology. Liver biopsy was performed in 9 cases
(26.47%), and showed cholangiopathy in 6, non-specific features in 1, and possible metabolic disorder
in 1; 1 patient had biopsy 2 years later due to hepatoblastoma. 2 patients (5.88%) had a normal
intraoperative cholangiogram (IOC). In 3 cases (8.82%), further imaging was indicated (MRCP, ERCP,
MRI liver). Mean % conjugated bilirubin at admission was 77.00%, increased by 12.42% from
presentation (p=0.0029). In 33 (97.06%) cases LFTs resolved and in 1 (2.94%) were improving on
follow up; mean TtR was 88.12 days (SD 72.71). Age at referral, late prematurity, % conjugated
bilirubin on admission were independently associated to LFTs resolution (p= 0.0002, p=0.0172,
p=0.0049, respectively). The % conjugated bilirubin on admission remained a significant independent
predictor of TtR (p=0.0164) in the multivariate model, with 1.44 day increase in TtR per unit %
increase.
Conclusions: Liver disease in patients with HH is uncommon and poorly studied. In our study,
conjugated jaundice and LFTs resolved in all patients except one still in follow-up, even those with
positive CHI genetic testing. Most patients had transient HH and several comorbidities. The % fraction
of conjugated bilirubin independently correlated to time to LFTs resolution. Liver biopsy was not
correlated to the primary endpoint, however, was done as aid to differential diagnosis.
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Validation of the baveno vi criteria to identify low risk of biliary atresia patients not requiring
endoscopic surveillance for esophageal varix
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Objectives and Study: The portoenterostomy procedure is introduced as initial surgical treatment for
biliary atresia (BA). However, still there is no curative therapy for biliary atresia exists. Moreover, BA is
today the most common cause end-stage liver disease in children and liver transplantation in children.
The varix bleeding is major indication of liver transplantation to be determined in BA patients.
Therefore, it is necessary to perform routine surveillance of esophagogastroduodenoscopy (EGD) to
evaluate for esophageal varix. The aim of the study was to validate criteria identifying BA patients who
need EGD.
Methods: From January 2007 to December 2017, we selected BA patients who received a Kasai
surgery and proceed with transient elastography (TE) and esophagogastroduodenoscopy (EGD) in
Severance hospital. The total 190 cases were included when laboratory test and EGD were done
between before and after 3 months based on the date of TE.
Results: Based on liver stiffness measurement (LSM) < 10 cut-off value, 35(81.4%) of low risk varix
(LRV) patients and 8(18.6%) of high risk varix (HRV) patients were identified. When using platelet >
150,000 criteria, 87(77.68%) of LRV patients and 25(22.32%) of HRV patients were identified. Based
on this, with the BAVENO VI criteria to identify which patients can safely avoid screening EGD, missed
9/68(13.23%) of HRV patients. The expanded BAVENO VI criteria, missed 21/68(30.88%) of HRV
patients. The criteria using LSM < 10 and platelet > 150000, missed to identify only 4/68(5.88%) HRV
patients.
Conclusions: BAVENO criteria could be useful for children with BA as well as using BAVENO VI
criteria in adults with liver cirrhosis. Regular laboratory tests, imaging studies and EGD must be done
as not to miss diagnose varices in BA patients. However, based on LSM < 10 and platelet > 150000
criteria, it would be a more accurate and objective to identify patients who needs endoscopy.
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Is it autoimmune hepatitis or Wilson's disease - diagnostic dilemma in paediatric liver disease?
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Objectives and Study: Specific treatment only exists in the minority of paediatric liver diseases, most
notably in autoimmune hepatitis and Wilson's disease. Early and complete diagnosis is crucial in order
to avoid further deterioration of liver function. The aim of our investigation was to search for diagnostic
features of autoimmune hepatitis in children with proven Wilson's disease, which could possibly
mislead to the wrong diagnosis.
Methods: All patients with newly diagnosed Wilson's disease at Essen University children's hospital
from 2009 to 2018 were included. Demographic data, medical data (mode of presentation,
autoimmune workup, liver histology) and outcome (need for liver transplantation) was retrospectively
analysed.
Results: Nineteen patients (6-17 years, mean 10.9 years ± 3.5 years) with proven Wilson's disease
were included in our study. Five patients (7-17 years, mean 12.2 years ± 4.3 years) presented with
decompensated liver disease and received liver transplantation 2-8 weeks after presentation. Fourteen
patients presented with asymptomatic liver disease or by family screening (6-16 years, mean 10.5
years ± 3.2 years). Coeruloplasmin level was decreased in all patients (0.02-0.18 g/l, mean 0.11 g/l ±
0.06 g/l). Copper of dry weight liver was elevated in 12/12 patients (841-1663 µg/g, mean 1283 µg/g ±
466 µg/g). Elevated IgG was present in most patients (8.4-29.7 g/l, mean 16.2 g/l ± 6.6 g/l).
Autoimmune workup revealed elevated antinuclear antibodies in 12/13 patients (1:80 - 1:2560) and
elevated smooth muscle antibody in 1/13 patient. Antibodies to soluble liver antigen or liver kidney
microsome type 1 were not found in any patient. Liver biopsy performed in 15 patients showed
interface hepatitis in one patient and lymphoplasmacellular infiltrate in three patients. Of these four
patients, three presented with decompensated liver disease of whom two patients were previously
misdiagnosed as autoimmune hepatitis. Interestingly, Rhodanine copper stain performed in 12 of 15
patients was negative in 10 patients.
Conclusion: Autoimmune features especially elevated IgG and antinuclear antibodies are a frequent
finding in Wilson's disease. In order to avoid incorrect diagnosis, complete Wilson's workup including
coeruloplasmin and copper of dry weight liver must be performed in all patients. Nevertheless, one
should not overestimate the value of Rhodanine copper stain, which is a bad marker of Wilson's
disease.
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Non-invasive methods for assessment of liver fibrosis in paediatric patients
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Objectives and Study: Liver biopsy is considered the gold standard for diagnosing and staging the
degree of liver fibrosis. Unfortunately the procedure is invasive and it is not appropriate for frequent
use especially in the paediatric population. The aim of our study was to evaluate the correlation
between two non-invasive tests for assessment of liver fibrosis and the liver biopsy findings in children
with chronic liver diseases.
Methods: A single centre prospective study including paediatric patients with different chronic liver
diseases. All participants underwent a liver biopsy. Fibrosis was scored using a 5-point METAVIR
scale. For all patients we performed the following non-invasive methods for assessment of liver
fibrosis: Two-dimensional shear-wave elastography (2D-SWE) and FibroTest-ActiTest. The Spearman
correlation coefficient was used in order to assess the correlation between the results obtained from
the non-invasive tests and the degree of fibrosis, according to the METAVIR score. P-value < 0.05
was considered statistically significant.
Results: Totally 50 children were included: 12 with chronic viral hepatitis, 9 with non-alcoholic fatty
liver disease, 9 with autoimmune hepatitis, 6 with metabolic liver diseases, 3 with biliary atresia, 2 with
liver transplant, and 9 with other chronic liver diseases. The median age of the study participants was
9 years (range 3 months - 17 years), 50% were girls and 50% were boys. Based on the fibrosis degree
(METAVIR) the patients were divided into 2 groups: group 1 patients without significant fibrosis (F< 2)
and group 2 patients with significant fibrosis (F≥2). The median 2D-SWE values in groups 1 and 2
were 5.1 kPa (range 4.12-8.38) and 10.68 kPa (range 4.44-37.3), respectively. The median 2D-SWE
values in the group with significant fibrosis were significantly higher than the median 2D-SWE values
in the group without significant fibrosis (p< 0.00001). There was a strong correlation between the 2DSWE values and the METAVIR scores (n=50, r=0.768, p< 0.001).
The median FibroTest-ActiTest scores in groups 1 and 2 were 0 (range 0-2) and 2 (range 0-4),
respectively. The median FibroTest-ActiTest score in the group with significant fibrosis was
significantly higher than the median FibroTest-ActiTest score in the group without significant fibrosis
(p=0.00094). There was a strong correlation between the FibroTest-ActiTest and the METAVIR scores
(n=47, r=0.617, p< 0.001).
Conclusions: 2D-SWE and FibroTest-ActiTest are valuable non-invasive methods for assessment of
liver fibrosis in children with chronic liver diseases. Based on our results 2D-SWE was superior to
FibroTest-ActiTest and more suitable for use in the daily practice.
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Non invasive prediction of varices in children with portal hypertension: is splenic stiffness by
shear wave elastography the answer?
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Objective and Study: Development of non invasive tools (NIV) to screen children with portal
hypertension (PHT) for predicting varices is an unmet need. This study proposed to assess utility of
splenic stiffness measurement (SSM) by ultrasnography using shear wave elastography (SWE) as a
predictor of variceal status and its' comparison with other non invasive tools : Liver stiffness
measurement (LSM), Spleen size Z score(SSZ), Platelet to spleen Zscore ratio (PSZ) and Clinical
prediction rule(CPR).
Methods: This prospective case control study was done between July 2017 & October 2018 in a
Pediatric Gastroenterology centre of Northern India. Children less than 14 years with newly diagnosed
PHT were included. Clinical, laboratory parameters and variceal prediction scores were calculated at
enrollment. Esophagogastroduodenoscopy (EGD) was done in all cases and SSM & LSM
measurement was done within a week.
Results: 85 cases (52boys;age 7 years) & 97 age matched controls, underwent EGD, SSM & LSM
assessment. PHT was due to extrahepatic portal vein thrombosis (EHPVO) in 30.5% & CLD in the
rest. Variceal bleed was seen in 32% cases; 85% of them were EHPVO. 32 had High risk varices
(HV); mostly in EHPVO 23/32(71%); Low Risk - LV or No risk - NV , 50/55(90%) were mostly seen in
CLD. SSM and LSM were significantly higher in cases than in controls (SSM cases vs. controls:
9.0kPa & 6.5kPa, p < 0.001; LSM cases vs. controls: 9.4kPa & 3.8kPa, p < 0.001). SSM was
significantly higher in children with varices(VP) than those without varices(VA), (SSM in VP vs. VA:
12.6kPa, & 5.6kPa, p value < 0.006) but LSM of VP was comparable to VA (5.7 kPa VP and 4.5kPa
VA, p 0.197). However SSM in children with HV was similar to those with LV ( 13.8kPa, & 10.2kPa,
p0.988). EHPVO group had significantly higher SSM and lower LSM than CLD group ( SSM EHPVO
vs. SSM CLD: 14.0kPa & 7.7kPa, p< 0.05; LSM EHPVO and LSM CLD:13.9kPa & 6.2kPa, p< 0.001).
In bleeders, the SSM was significantly higher than nonbleeders (SSM Bleeder 14.4kPa & SSM
Nonbleeder 7.4kPa,p< 0.002). Other prediction scores were also predictive of presence of varices but
not of severity. SSZ (VP/VA: 1.5 &1.18,p< 0.009); PSZ (VP/VA: 67 & 233, p< 0.001); APRI (VP/ VA:
1.96 & 0.95,p< 0.001), CPR (VP/ VA: 72 & 123, p< 0.001) and PELD (VP/VA: 13 & -6.0, p< 0.006). To
best predict varices, ROC for SSM, SSZ, PSZ, APRI and CPR were also calculated.
Conclusions: SSM by SWE, but not LSM can predict presence of varices but not their severity in
children with PHT. SSM was higher in bleeders vs. non bleeders & in EHPVO vs. CLD. SSM may help
avoid unnecessary EGD in children with VA. SSM compared well with other (NIV) in predicting the
presence of varices.
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NIV Parameters

No varices (VA) 30
(64.7%)

With varices (VP) 55
(34.3%)

p value

Platelets (10^9/L)

210 (160 - 463)

112 (54-145)

<0.001

Spleen size (cm)

9.0 (7.7-11.8)

12.3 (9-14)

0.003

Spleen Z score

1.0 (1-1.6)

1.5 (1-2)

<0.001

CTP (in CLD)

5 (6-7)

8.5 (6.2-10)

<0.001

PELD (in CLD)

-6 (-8.5 to 3)

13 (0 to 17)

<0.001

PSZ

233.4 (135.1-469.2)

67 (32.3-119.6)

< 0.001

APRI

1.96 (1.08-4.23)

0.95 (.42-1.51)

<0.001

CPR

123 (87-135)

72 (60.7-92.3)

<0.001

SSM (kPa)
5.6 (3.7-10.6)
12.6 (7.0-21)
0.006
[Comparision of Non Invasive parameters between Children with and without varices]
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Langerhans cell histiocytosis with sclerosing cholangitis in children: an entity for recognition
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Objectives and Study: Langerhans cell histiocytosis (LCH) is an important yet uncommon cause of
sclerosing cholangitis (SC) in children. We analyzed the clinical presentation and outcome of patients
with SC and LCH.
Methods: Clinical features, investigations and outcome were noted. Diagnosis of SC was based on
typical cholangiographic findings with/without suggestive histology. Children were classified into
definite LCH (histology with CD1a positivity) and probable LCH (characteristic multi-systemic
involvement >1 extra hepatic site).
Results: Overall 15 children (12 boys, age at onset of symptoms- 1.7 [0.2- 7.4] y and age at diagnosis
2.5 [0.9-9] y) with sclerosing cholangitis were analyzed. 7 had definite and 8 had probable LCH.
Jaundice (93%) was the most common symptom followed by pruritus (67%), ear discharge (54%),
polyuria (54%), seborrhea (60%), fever (47%), weight loss (47%), skin rash (27%) and tooth fall (12%).
Hepatomegaly, lymphadenopathy and splenomegaly were present in 100%, 73% and 60%
respectively. Overall, bone was involved in 10 (66%), skin in 12 (53%), diabetes insipidus in 8 (53%)
and lungs in 7 (40%) cases. 6(40%) patients developed multi systemic involvement in follow-up over
18 (6-45) months. Cholangiography showed intrahepatic changes in 11, extrahepatic in 1 and both in
3 cases. Liver biopsy (n=10) showed changes of SC in all. Biopsy from bone lytic lesion (5/5), lymph
nodes (2/2), and skin (2/4) was confirmatory, but none of the bone marrow (15/15) and liver biopsies
(10/15) showed classical histology. Overall, 8 children received chemotherapy, of which 3 improved, 3
died during chemotherapy and 2 did not show a response.
Conclusion: LCH with SC is a progressive disease with poor outcome. Biopsy from bone lytic lesion,
lymph node and skin are useful in confirming the diagnosis. High index of suspicion of LCH is required
in SC patients, as 40% cases do not have extra-hepatic features of LCH at presentation.
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Liver stiffness measurement by transient elastography, a marker of hepatic venous congestion
in children after Fontan procedure
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Objectives and Study: The Fontan procedure results in hepatic venous congestion, with consequent
liver fibrosis and hepatic dysfonction. This study has the aim to assess liver stiffness measurement
(LSM) with transient elastography (TE) as a predictor of liver fibrosis in children post-Fontan.
Methods: We enrolled patients < 18 years who underwent a Fontan procedure with at least one LSM.
Medical charts were retrospectively reviewed. Statistical analysis was carried out with IBM SPSS v.24.
Results: We have enrolled 47 children (31 boys). Median age at Fontan procedure was 4.54 ± 1.07
years. Hepatomegaly occurred in 74.47% of patients, and 19.15% for splenomegaly. GGT plasma
levels were elevated in most patients (48.4 ± 31.7 IU/L), factor V is mild decrease (0.66 ± 0.25 %) and
ALT level were normal (29.8 ± 12.6 IU/L). Lymphocyte count was low in 19/47 patients (1.7 ±
1.1x109/L). Lymphopenia was not correlated to the presence of splenomegaly. TE was performed 5.94
± 4.38 years post-Fontan. Mean LSM was 16.01 ± 6.47 KPa, with a calculated grade of fibrosis of 3.37
± 0.69 /4. A trend towards an increase of LSM over time was noted (14.2 ± 6.79; 17.39 ± 6.03 & 18.65
± 5.28 KPa < 5; 5-10 & >10 years post-Fontan, respectively). Hepatomegaly did not influence LSM.
Liver biopsy was performed in 21 children (8.16 ± 4.47 years post-Fontan). Portal fibrosis ≥F2 was
evident in 15/21 patients, sinusoidal fibrosis in 100%. LSM showed higher fibrosis score than biopsy
(3.8 ± 0.21 v. 1.9 ± 0.76). LSM was correlated to APTT (r=0.57, p< 0.01), factor V level (r=-0.37, p<
0.05), direct bilirubin (r=0.43, p< 0.01), splenomegaly (p< 0.03) and time since Fontan (r=0.36, p<
0.01). LSM is also related to Fontan dysfunction: high LSM are associated to high Fontan pressure
(p=0.0432), to the presence of venous collaterals (p=0.0081) and to low peripheral oxygen saturation
(p=0.0011).
Conclusion: Fibrosis increases over time after the Fontan procedure. TE overestimates fibrosis as
compared to liver biopsy. LSM seems to be a marker of Fontan dysfunction and in a small proportion
in zone 3 hepatocyte dysfunction. It might be used to guide invasive testing and vascular
interventions. Such an approach lead to a significant reduction of LSM in patients treated so far.
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Cholestatic jaundice in neonates: how common is biliary atresia? Experience at an Australian
tertiary centre
David Xin Hao Ling1, Srinivas Bolisetty1,2, Usha Krishnan1,3
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Objectives and Study: Biliary atresia (BA) is a well-recognised cause of neonatal cholestasis.
However, it remains a diagnostic challenge especially among the premature neonates due to higher
incidence of neonatal cholestasis among premature neonates and overlapping features with various
other etiologies. Due to the importance of diagnosing BA in a timely fashion, many tertiary centers
utilized hepatobiliary scintigraphy (HIDA) to screen for BA. However, utility of HIDA among preterm
neonates is not well-established. Herein, we aim to (1) review the etiologies of neonatal cholestasis
among term and preterm neonates, (2) identify clinical variables associated with a diagnosis of BA and
non-BA (3) investigate the utility of HIDA in predicting BA among preterm neonates.
Methods: Retrospective cohort study of neonates born and investigated for cholestasis at 2 colocated neonatal and children facilities from January 2013 to December 2017. Data was collected on
gender, prematurity, birth weight and centile, Apgar score, use of parenteral nutrition (PN) and its
duration, acholic stool, conjugated and total bilirubin, ALP, GGT, AST, ALT, albumin, INR, results of
investigations of neonatal cholestasis, ultrasound features and HIDA findings. Univariate and
multivariate analysis were conducted to identify the clinical variables associated with a BA and non-BA
diagnosis. Sensitivity and specificity of HIDA in predicting BA were calculated for term and preterm
neonates.
Results: 139 neonates with cholestasis were identified (40 term; 99 preterm), of which 28 term and 24
preterm underwent HIDA. Among term neonates, etiologies of cholestasis were BA (18%), intestinalfailure associated liver disease (IFALD) (13%), CMV, (1%), idiopathic neonatal hepatitis (1%).
Conversely, among preterm neonates, use of PN resulting in IFALD was the major cause (66%) of
neonatal cholestasis. Other etiologies in preterm included CMV/sepsis related (5%), BA (2%), cystic
fibrosis (2%). Incidence of BA was significantly higher among term (1:6) than preterm (1:50) neonates
(OR 10.29; P=0.0024). On univariate analysis, variables significantly associated with BA were higher
birth weight (3223±230 vs 1653±93(g), P=0.002), acholic stool (OR 50, P=0.002), absent gallbladder
(OR 27, P=0.003), abnormal gallbladder morphology (OR 11, P=0.024). No laboratory parameters
were significantly associated with BA. On multivariate regression, variables significantly associated
with IFALD were gestational age ≤32 weeks (OR 3.5, P=0.046) and PN ≥14 days prior to onset of
biochemical cholestasis (OR 6.2, P=0.009). In predicting BA, non-draining HIDA demonstrated a lower
specificity (73% vs 90%) and lower PPV (25% vs 78%) in preterm compared to term neonates.
Conclusions: Etiologies of cholestasis among preterm neonates differ from those in term neonates.
BA resulted in cholestasis in a significantly higher proportion of term neonates, while IFALD due to use
of PN resulted in cholestasis in a significantly higher proportion of preterm neonates. Current
diagnostic algorithms adopted for the investigation of neonatal cholestasis should be modified for
preterm neonates, taking into accounts of the prevalence for each etiology, potential predictors and
HIDA cost-efficiency.
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Next-generation sequencing in diagnostic approach to cholestatic liver disease - one-centre
experience
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Objectives and Study: Next-generation sequencing (NGS) techniques including NGS panels or even
whole exome sequencing, have now opened promising possibilities to identify the molecular
background of rare diseases, also in the field of pediatric hepatology. The aim of this study was to
evaluate the clinical utility of the NGS panel of genes in the diagnostic approach of monogenic liver
diseases presenting with neonatal/infantile cholestasis.
Methods: The Children's Memorial Health Institute's original NGS panel containing 1000 genes
targeted to the most common genetic disorders occurring in pediatric patients, including 44 genes
involved with cholestatic liver disease, was developed. Patients hospitalized in the Outpatient Clinic of
the Department of Gastroenterology, Hepatology, Feeding Disorders and Pediatrics CMHI from
January 2017 to December 2017 with a history of unexplained intrahepatic neonatal/infantile
cholestasis (onset ≤ 1 year) were included into the study.
Results: Twenty-five patients (15 male, 10 female) with a median age of 8 years (age range 0,5-17,5
years) at the last follow-up, were enrolled into the study.
All patients were of Caucasian ancestry and had presented with a history of unexplained
neonatal/infantile intrahepatic cholestasis with an onset ≤ 1 year. Almost all, beyond two patients, had
presented with normal to low gamma-glutamyltransferase (GGT) cholestasis. In patients presenting
with elevated-GGT cholestasis, the diagnosis of biliary atresia (BA) was excluded by the liver biopsy or
intraoperative cholangiography. None of patients had presented with hypo-/acholic stools.
In five children (20%) presenting with low-GGT cholestasis, the partial external biliary diversion was
done at a median age of 2 years (age range 0,5-6 years), due to an ineffective ursodeoxycholic acid
therapy. The living donor liver transplantation (LTx) was performed in other nine children (36%) at a
median age of 2,5 years (age range 1-10 years) due to presence of liver cirrhosis of an unknown
etiology. One child (4%) had succumbed at 3,5 years of age due to the graft failure occuring 3 months
after LTx.
At the last follow-up visit, the genetic diagnostics was performed in all patients. The molecular
confirmation of the monogenic liver disease was obtained in18 out of 25 patients (72%). In the group
of 23 patients presenting with normal to low GGT cholestasis, eleven patients (48%) were diagnosed
with progressive familial intrahepatic cholestasis type 2 (PFIC-2), one patient(4%) was diagnosed with
PFIC type 3 (PFIC-3)), two patients (8%) were diagnosed with tight junction protein 2 (TJP2)
deficiency, one patient (4%) was diagnosed with mitochondrial depletion syndrome (DGUOK
deficiency). The patient who had died was diagnosed with bile acid synthesis defect (CYP27A1
deficiency). In two cholestatic patients presenting with elevated GGT levels, PFIC-3 was diagnosed.
Conclusions: NGS panels covering carefully selected genes involved in pediatric diseases including
congenital liver disorders appear to be a very useful tool in diagnosis of chronic cholestatic liver
diseases making the diagnosis possible in majority of patients. These techniques with decreasing
costs can be regarded as the second step diagnosis after exclusions of other cholestatic diseases like
BA.
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Thiopurine drug monitoring in paediatric patients with autoimmune liver disease
Zuzana Londt1, Marianne Samyn1, Jonathan Hind1
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Objectives and Study: Autoimmune liver disease (AILD) is a chronic hepatitis of unknown aetiology,
characterized by presence of high immunoglobulin levels, circulating autoantibodies and particular
changes on liver histology. Induction of treatment is with prednisolone however azathioprine is
commonly introduced as a second line agent and titrated up in order to achieve remission. Routine
monitoring of the active metabolites of azathioprine, Thioguanine nucleotides including 6-thioguanine
nucleotide (TGN) and 6-methylmercaptopurine (MMP) is routinely done in patients with inflammatory
bowel disease however experience in children and young people (YP) with AILD is limited. The aim of
the study was to evaluate TGN levels in a group of patients with AILD attending a multidisciplinary
clinic for YP.
Methods: A retrospective, single centre review of a cohort of YP diagnosed with AILD between 20122017 that had TGN and MMP levels measured. TGN levels between 235-450 pmol/ 8x10^8 cells are
considered to be therapeutic in our laboratory and MMP/TGN ratio ≤ 11 recommended. All patients
were treated with a combination of prednisolone and azathioprine. Those with associated inflammatory
bowel disease were excluded. Demographic and clinical data including laboratory values (white cell
count (WCC), platelets, Aspartate aminotransferase (AST) and Alanine aminotransferase (ALT) at
time of TGN levels) were collected. Statistical analysis was carried out using descriptive statistics,
Mann-Whitney U and Spearman correlation with p value < 0.05 considered to be significant.
Results: Forty-one TGN levels were measured in 17 patients (9 female) diagnosed with AILD at a
median age of 15 (range 12-17) years. Fifteen (88%) patients had autoimmune hepatitis and the
remainder had autoimmune sclerosis cholangitis. Treatment was induced with prednisolone and
azathioprine treatment was added at the median of 2.5 (range 1-19) months after the initial diagnosis.
The median dose of prednisolone was 12.5 (0.25mg/kg, range 5-30) mg when azathioprine was
introduced. TGN levels were collected between 0.5-48 (median 8) months after the start of treatment.
Median (IQR) values were as follows: AST 45 (24,72) IU/l, ALT 43 (21,98) IU/l, TGN 265 (178,369)
pmol/ 8x10^8 cells, MMP 511 (264,1043) pmol/ 8x10^8 cells, MMP/TGN 2 (1,4) and azathioprine
dose/kg bodyweight 1.7 (1.3,2.0) mg/kg. No significant correlation was found between AST, ALT and
TGN levels respectively. TGN levels were therapeutic in 46% and below and above therapeutic range
in 39% and 15% respectively. Interestingly, median azathioprine dose/kg was similar for those with
sub-therapeutic and therapeutic levels (1.7 mg/kg) and could suggest suboptimal adherence to
treatment in the group with low TGN levels. Self-reported adherence of < 80% in keeping with nonadherence was recorded for 20% (n=8) samples taken with abnormal AST in 75% and therapeutic
TGN levels only in 25%.
Conclusion: In contrast to previous reports in children with AILD, biochemical submission is not
achieved with lower TGN metabolite levels. Subtherapeutic levels in the context of elevated liver
enzymes and appropriate dosage of azathioprine should alert clinicians to investigate non-adherence
rather than increase the dose. Further prospective studies are needed to confirm these findings.
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Objectives and Study: To evaluate features of the liver and pancreatic stiffness in children with
obesity.
Methods: The study included 101 patients aged 6 to 17 years with an average age of patients (11,60
± 2,30) years. Determination of liver and pancreatic stiffness was carried out by shear wave
elastography with SONEUS P7 apparatus (Kharkov, Ukraine). According to the presence of obesity
patients were divided into 2 groups: 1 group - 59 obese children, 2 group - 42 patients without obesity.
All patients and their parents had given their agreement to participation in the study.
Results: According to elastography data liver stiffness didn't differ between groups, in children of the 1
group it was (3,55±0,81) kPa and (3,60±0,45) kPa in the 2 group (p>0,05). Pancreatic stiffness also
didn't differ between groups - (4,98±0,83) kPa in the 1 group and (4,83±1,047) kPa in the 2 group
(p>0,05). We found positive correlation between liver and pancreatic stiffness (r=0,33; p< 0,05).
Conclusions: Based on shear wave elastography data obesity by itself did not affect the liver and
pancreatic stiffness in children.
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Objectives and Study: To evaluate features of the liver and pancreatic steatosis in children with
obesity according to ultrasound attenuation coefficient data.
Methods: The study included 101 patients aged 6 to 17 years with an average age of patients (11,60
± 2,30) years. Determination of liver and pancreatic steatosis (steatometry) was carried out by
ultrasound and evaluation of ultrasound attenuation coefficient with SONEUS P7 apparatus (Kharkov,
Ukraine). According to the presence of obesity patients were divided into 2 groups: 1 group - 59 obese
children, 2 group - 42 patients without obesity. All patients and their parents had given their agreement
to participation in the study.
Results: According to liver steatometry ultrasound attenuation coefficient was significantly higher in
children of the 1 group (2,10±0,40) dB/sm than in the 2 group children (1,89±0,361) dB/sm (p< 0,05).
Pancreatic ultrasound attenuation coefficient also was higher in children of the 1 group (2,50±0,19)
dB/sm than in the 2 group (2,11±0,255) dB/sm (p< 0,05). We found positive correlation between liver
and pancreatic ultrasound attenuation coefficient (r=0,40; p< 0,05).
Conclusions: Children with obesity had higher liver and pancreatic ultrasound attenuation coefficient
levels that can be explained by the presence of steatosis of this organs.
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Quality of life and features of eating behavior in children with non-alcoholic fatty liver disease
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Objectives and Study: To evaluate the quality of life and features of eating behavior in children with
non-alcoholic fatty liver disease (NAFLD).
Methods: The survey included 51 patients aged 6 to 17 years with an average age of patients (12,30
± 2,51) years. Determination of the presence and degree of liver steatosis were carried out with
"FibroScan502Touch" F60156 (Echosens, France) and controlled attenuation parameter (CAP)
measurement. According to CAP, alanine aminotransferase, body mass index levels and the presence
of overweight/obesity patients were divided into 4 groups: 1 group - 12 patients with simple steatosis,
2 groups - 8 patients with steatohepatitis, group 3 - 26 patients with overweight/obesity without liver
steatosis, group 4 - 5 patients with normal weight without liver steatosis. Quality of life and symptoms
were assessed using the SQ-36 surveyor. Eating behavior was evaluated with the help of the Dutch
Eating Behavior Questionnaire (DEBQ). All patients and their parents had given their agreement to
participation in the study.
Results: Analysing quality of life indicators it was established that in children with steatosis there were
no expressed problems related to physical health, manifested by the lack of restriction of daily
activities. No significant differences were found in the indicators of pain intensity. However, the lowest
levels on the general health scale were observed in the group with liver steatosis compared with
normal weight children (58.10±19.98 versus 78.20±15.55). In children with steatohepatitis, a role
functioning due to the emotional state and the indicator of vital activity were decreased, this indicator
showed significantly lower levels in children with steatohepatitis compared with normal weight children
(34.70±12.69 versus 70.33±39, 09). Also, the overall mental health index was significantly lower in the
group 1 and group 2 compared with group 4 (63.30±15.10; 64.40±15.64 versus 88.00±11.52;
respectively) (p< 0.05). By analyzing the data of DEBQ, it was found that the majority of patients with
steatosis (75.0%) and steatohepatitis was characterized by an emotional type of food behavior
(87.5%). At the same time, the points of emotional eating behavior were significantly higher in the 2nd
group of children compared with the data of the 4th group (2.8±.83 versus 1.53±0.51) (p< 0.05). The
restrictive type of eating behavior was prevailed in obese children without liver steatosis (73.0%). At
the same time, the points of restrictive dietary behavior were significantly higher in the 3rd group
compared with the data of the 4th group (3.40±0.91 versus 2.20±1.32) (p< 0.05). The external type of
food behavior met in the fourth part of children with simple steatosis and did not occur in children with
steatohepatitis.
Conclusions: The study of the quality of life of children with NAFLD using the SF-36 questionnaire
showed that liver steatosis negatively affects the general health of patients, which is confirmed by a
decrease in the general state of health and limitation of vital activity. At the same time, children with
NAFLD were characterized by the presence of eating disorders, namely, emotional type of eating
behavior.
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Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) is the most common chronic liver
disease in children and young people (CYP) and is the hepatic manifestation of metabolic syndrome.
Weight loss and adoption of a healthy lifestyle can effectively reverse the condition including in those
with significant fibrosis. Prevalence of mental health disorders in this population is unknown and may
be a barrier to effective management. The aim of this study was to define the prevalence of
depression and anxiety and assess health related quality of life (HRQL) in a cohort of children with
NAFLD and investigate clinical correlates.
Methods: CYP attending a multidisciplinary NAFLD clinic over a 6 months period were assessed for
mental health disorders and health related quality of life over a 6-month period. Data were collected
using PedsQL (a validated tool to assess HRQL in CYP), and the screening tool RCADS (Revised
Children's Anxiety and Depression Score). Data were analysed using Graphpad Prism 7.0.
Results: During the study period, 50 parent-CYP pairs (29 boys) completed questionnaires. Median
age at presentation was 12.9 years (IQR 11.4, 14.4). Median age at questionnaire was 14.8 years
(IQR 13.4, 16.6). Median BMI z-score at presentation was 1.83 (IQR 1.5, 2.3) and at time of
questionnaire 2.1 (IQR 1.5, 2.5). Insulin resistance was prevalent in 70% with a median HOMA-IR of
3.64 (IQR 2.54, 8.27). Splenomegaly was present in 48%. BMI z-score decreased in the follow up
period in 38%. PedsQL data are presented in Table 1 compared to controls.

NAFLD patients

NAFLD parents

Healthy controls
patients(1)

Healthy controls
parents(1)

Physical score %
71.7 (24.1)
mean(SD)

67.2 (27.9)

87.3 (16.4)

88.9 (12.3)

Psychosocial
62.5 (24.2)
score % mean(SD)

54.9 (25.1)

83.1 (13.8)

84.5 (14)

Combined HRQL
66.1 (22.4)
score % mean(SD)

59.2 (23.4)

84.6 (13.3)

84.7 (12.1)

[Table 1.]
In CYP with NAFLD, 47% were >1SD below the mean of healthy controls for HRQL, compared to
published data in CYP with biliary atresia where 29.5% scored >1SD below the mean 2. Using RCADS;
31% percent of CYP with NAFLD (51% parent report) scored in the borderline range for depression,
and 19% (34% parent report) for anxiety, compared to 7% in general population norms. Five percent
of CYP with NAFLD (15% parent report) scored in the range for depression (2% in healthy controls),
and 2% (7% parent report) for anxiety, relative to 2% in the general population. There was no
statistical correlation between BMI z-score at presentation nor follow up, sex, age, splenomegaly, BMI
z-score change since diagnosis and HRQL, anxiety or depression score.
Conclusions: There is a high prevalence of depression and anxiety and associated poor quality of life
in CYP with NAFLD which is not predicted by other clinical measures.
References: 1.Sundaram et al.2013, 2.D'Avila et al.2018

Contact e-mail address: i.makin@nhs.net
Volume 68, Supplement 1, May 2019

833

HEPATOLOGY - General Hepatology
H-P-089
Systematic review of studies assessing the effect of psychological intervention on clinical
outcomes in patients with non-alcoholic fatty liver disease
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Objectives and Study: Current effective management of nonalcoholic fatty liver disease (NAFLD)
focuses on weight reduction achieving reversal of the disease, though significant barriers exist in
achieving this goal. Studies have demonstrated a high prevalence of depression and anxiety in
patients with NAFLD. Low mood, anxiety, poor motivation and fear of failing impede attainment of
lifestyle goals. Given that current management relies on patient engagement in lifestyle modification, it
is integral to address psychological barriers. We carried out a systematic review to evaluate the effect
of psychological interventions on outcomes in NAFLD.
Methods: A search of MEDLINE, CINAHL, PsycINFO, Embase and Web of Science was conducted
using an agreed set of search terms. Two assessors independently reviewed the results to select
those meeting inclusion criteria, discrepancies were resolved by consensus. Study design selection
was unrestricted, including randomised controlled trials, case-controlled and cohort studies in adults or
in children and young people (CYP). Intervention was any psychological intervention, including
motivational interviewing, behaviour therapy, cognitive behavioural therapy and other
counselling/supportive therapy. Treatment outcomes were change in liver histology, radiological
assessment (ultrasound or magnetic resonance based), biochemical measures (ALT, HOMA-IR, fatty
liver index), anthropometrics (BMI, waist circumference). Metanalysis was not performed due to
heterogeneity in outcome measures, study design and follow up. The quality of the studies was
assessed using a modified Downs and Black checklist.
Results: The search yielded 2193 reports. Following review, 16 fulfilled search inclusion criteria.
Three trials involved children (n=375) and 13 adults (n-2769). 6 studies reported behavioural therapy,
1 CBT, 3 motivational interviewing and 6 other support/ counselling strategies or unspecified therapy.
6 were randomised controlled trials, 6 case control and 3 cohort studies. Of 10 trials reporting change
in ALT as the primary or secondary outcome measure in both intervention and control arms, the mean
change with intervention was -22U/L, vs. -9.8U/L in controls. BMI reduced significantly in psychological
intervention arms in 10 of the 12 studies in which it was reported, with mean change -3.1 vs. -0.55.
Overall, 10 trials found that with intervention, there was an improvement in ALT, BMI and steatosis on
ultrasound criteria. No trials compared the psychological intervention plus lifestyle intervention to
control without psychological intervention. No trials used psychometric scores at baseline to compare
follow up scores following psychological therapy. Interpretation of results was compromised by the
heterogeneity of study design and reporting. 5 studies were graded as poor, 7 fair, 4 good and 0
excellent quality.
Conclusion: The evidence suggests that psychological therapy as part of a multidisciplinary approach
to treatment of NAFLD contributes to improved outcomes, though studies were heterogenous.
Furthermore, clear reporting of the exact nature of the psychological therapy was absent. There is a
need for well-designed controlled trials of psychological intervention as an adjunct to lifestyle
education in patients with NAFLD.
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Objectives and Study: Autoimmune liver disease are an important group of disorders causing hepatic
dysfunction in children. While these diseases are well characterised in children from North America
and Europe there isn´t much published literature from the Indian subcontinent. Our objective was to
describe the clinical characteristics and response to therapy in children presenting with autoimmune
hepatitis to a single pediatric tertiary referral centre in North India over a 5 year period.
Methods: We retrospectively reviewed the data of 24 children and adolescents with Autoimmune
hepatitis (AIH) diagnosed from 2013 to 2018, at the Paediatric Hepatology clinic of the All India
Institute of Medical Sciences, New Delhi, India. Children with Anti Nuclear antibody (ANA) and/or anti
Smooth Muscle antibody (SMA) positivity were labelled as type 1 AIH, Children with Anti Liver kidney
microsomal 1 (LKM - 1) positivity were labelled as type 2 AIH and children with a negative ANA, SMA
and LKM-1, typical histopathological changes and a definite response to steroids were labelled as
seronegative autoimmune hepatitis. A cholangiogram was not available in all cases.
Results: A total of 24 children, mean age 10.7 years SD + 3.96 were diagnosed with Autoimmune
hepatitis during this period. 15 (62.5%) were females. According to simplified AIH scoring system, 14
(58.3%) cases were diagnosed as definite AIH and rest were probable AIH. The predominant mode of
presentation was chronic hepatic dysfunction (75%) followed by acute liver failure (12.5%), acute
hepatitis without liver failure (4.2%) and others (8.3%) like organomegaly, asymptomatic transaminitis.
Classification of the patient population was grouped as AIH type 1 - 25% (6), AIH 2 - 33.3% (8) and
seronegative autoimmune hepatitis 41.6% (10). The most notable clinical features were jaundice with
dark urine (79.2%) and abdominal distension due to organomegaly (58.3%) while the most relevant
laboratory parameters were the elevated aminotransferases (87.5%) and high IgG (83.3%). Other
autoimmune diseases were present in 21.7% cases and in 33.3% first degree relatives. In the
histopathology the most important findings were the interface hepatitis (95.2%), moderate to severe
portal inflammation (80.1%) and definite or incomplete cirrhosis (79.2%). During the standard
treatment with steroid and azathioprine, 20 patients achieved complete remission with 2 cases
showing treatment related side effects (glaucoma, growth failure). Two patients with Acute liver failure
died during the waiting period of liver transplantation. Relapses were noted in 22.7% cases on
tapering steroid doses.
Conclusions: In only the second report of autoimmune liver disease in children from the Indian
subcontinent we describe our initial experience with this condition . The majority of patients had
cirrhosis on histopathology indicating that this diagnosis is not entertained till late in the course of the
disease in the Indian context. Seronegative autoimmune hepatitis constituted 41.6% of cases although
the anti liver cytosol - 1 antibody was not performed in these cases. Autoimmune hepatitis constitutes
an important cause of liver disease in indian children and should always be evaluated.
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Objectives and Study: Around 70% of children with portal hypertension have gastric varices at the
time of initial presentation as compared to 5- 33% among adults. Prevalence of isolated gastric varices
and the risk of bleed significantly increase after endoscopic obliteration of esophageal varices.
Bleeding from gastric varices has a very high mortality of 44-55% .Commonly applied treatment
options include glue or shunt surgery. BRTO involves occlusion of the out flow veins of the porto
systemic shunt by a balloon and endovascular administration of a sclerosant to directly obliterate the
gastric varices. our aim was to report our experience with this technique in children
Methods: Review of the case records of a child with adiagnosis of Carolis syndrome and portal
hypertension who underwent BRTO
Results: Seven year old male child presented with recurrent episodes of fever and diffuse abdominal
pain for six months. There was no history of jaundice, hematemesis or malena. On examination he
was afebrile, anicteric; had firm hepatomegaly (13.5 cm) and splenomegaly 3 cm below costal margin
with no free fluid. Ultrasound abdomen and MRCP were suggestive of early cirrhosis with Carolis
syndrome and crossed fused left sided ectopic kidney. Liver biopsy was consistent with congenital
hepatic fibrosis. Gastroscopy revealed grade I (2 columns), grade II esophageal varices (1 column)
and large gastric varices (GOV1F3). Child underwent BRTO of gastric varix .Access was gained
through the right jugular vein, through IVC and through the large collateral to the left gastric vein
forming the fundal varix. 1:2:3 mixtures of gel foam + lipoidal+setiol was injected into the gastric varix.
Ballon catheter 20 mm x 2 cm was used to inflate the venous tributary.Balloon was kept inflated for 70
minutes and then sclerosant was aspirated out. There was no procedural complication. Followup
endoscopy after 4 weeks showed Grade III oesophageal varices(4 columns) with red colour sign and
GOV1F3 .Endoscopic vascular ligation was done. Repeat Endoscopy showed only grade 1
esophageal varices (2 columns. Endoscopic ultrasound at 6 months post BRTO revealed multiple
thrombosed collaterals along the course of splenic vein and perisplenic region. There were no
visualized collaterals in the gastric wall at fundus and no perioesophageal collaterals.
Conclusions: BRTO is an established procedure for bleeding gastric varices among adults in Asia
with a success rate of 92.6%. With the use of 3 % sodium tetradecyl sulphate (STS) foam, several
complications such as pulmonary edema, disseminated intravascular coagulation, anaphylaxias and
renal failure have been largely avoided.
BRTO is an underutilized treatment modality for large gastric varices in pediatric population. BRTO
offers major advantage of minimal invasiveness and preservation of hepatic flow.
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[Fluoroscopic images demonstrating the BRTO procedure]
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Retrospective analysis of effects of lipoprotein levels on length of hospital stay in children with
concurrent hypertransaminasemia
Claudia Mandato1, Antonio Maglione2, Fabrizio Savoia3, Giuseppe Montefusco4, Antonio De Rosa2,
Paolo Siani1, Luigi Greco4
'Santobono-Pausilipon' Children’s Hospital, Pediatrics, Naples, Italy
Santobono-Pausilipon, Sanitary Services, Naples, Italy
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4University Federico II Naples, Translational Medical Science, Section of Pediatrics, Naples, Italy
1AORN
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Objectives and Study: Lipoproteins play an important role in regulating host defense within the innate
and adaptive immune system. Inflammation and infections induce a variety of lipid metabolism
modification. The most common changes are reduced serum HDL and increased triglycerides. Serum
HDL levels vary during systemic diseases (sepsis, nephropathy, hepatopathies, macrophage
activation syndrome) and, in some cases, displayed a prognostic value. In adult population, the
reduction of HDL levels was associated to sepsis-related morbidity/mortality and length of hospital
stay. In adult patients presenting liver failure, significant reduction of HDL levels was also related to an
increased mortality and liver transplantation requirement.We present a retrospective analysis of HDL
and LDL levels in children admitted for all possible causes within the AORN Santobono-Pausillipon,
from January 2016 to December 2017, who presented concomitant increase of transaminases levels.
Methods: 70 children were included into the study, with the following characteristics:
hypertransaminasemia (AST/ALT>normal value for age and sex), concomitant dosing of serum
lipoprotein (HDL, LDL). The following parameters were examined and elaborated on SPSS (Statical
Package for Social Sciences) software: age, diagnosis, length of hospital stay, levels of ALT,LDL,HDL.
Results: The 70 patients included into the study were admitted among: Paediatrics =36 (51,4%);
Nephrology =9 (12,8%); Paediatrics surgery =8 (11,4%); Neonatology=6 (8,5%); Others=11 (15,7%).
Mean age was 5,6 years (CI95%=4,51-6,7); average length of hospital stay was 21,9 days
(CI95%=13,2-30); Mean ALT values=199,8 U/L (CI95%=108,9-291); Mean HDL values=32,9 mg/dl
(CI95%=27,4-38,5); Mean LDL values=101,0 (CI95%=89,6-112,3). A significant correlation between
lower HDL levels and length of hospital stay was observed (Spearmann =-0,302, p=0.009), as well
among HDL and age (Spearmann =-0,347, p=0.002). There were no significant correlations between:
HDL and ALT; LDL and length of hospital stay; HDL and LDL. Analysis of linear regression between
length of hospital stay and HDL, LDL, ALT and age of patients respectively evidenced a significant
result for HDL alone (p=0.03).
Conclusion: In our study, lower levels of HDL in children with concomitant hypertransaminasemia
were related to a longer hospital stay, regardless the levels of transaminases. Although the low levels
of HDL could be both the sign or the cause of liver damage, our results suggest that lower HDL levels
may represent an independent risk factor for clinical outcome also at paediatric age.
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European Paediatric Non-Alcoholic Fatty Liver Disease (EU-PNAFLD) Registry: design and
rationale
Jake Mann1, Anita Vreugdenhil2, Piotr Socha3, Ulrich Baumann4, Thomas Casswall5, Indra van
Mourik6, Florence Lacaille7, Deirdre Kelly6, Valerio Nobili8, Quentin Anstee9, EU-PNAFLD Investigators
1University

of Cambridge, Paediatrics, Cambridge, United Kingdom
University Medical Centre, Paediatrics, Maastricht, Netherlands
3Warsaw Memorial Childrens Hospital, Hepatology, Warsaw, Poland
4Hannover Medical School, Hepatology, Hannover, Germany
5Karolinska University Hospital, Hepatology, Stockholm, Sweden
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7Necker-Enfants Malades Hospital, Hepatology, Paris, France
8Sapienza University, Paediatrics, Rome, Italy
9Newcastle University, NIHR Liver Research, Newcastle, United Kingdom
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Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) is the most common liver disorder in
children and has the potential to progress to advanced fibrosis/cirrhosis, end-stage liver disease and
hepatocellular carcinoma. However, the natural history of the condition is poorly understood and there
are no approved treatments.
Methods: Primary aim: Establish a European clinical research registry & bio-bank for children with
NAFLD to act as a “back-bone study” for further studies
Secondary aims: (i) Describe the impact of paediatric NAFLD on survival (liver- and non-liver related
mortality), Clinical hepatic complications (transplant-free survival, progression of liver histology,
development of decompensated liver disease, hepatocellular carcinoma), and Cardio-metabolic
disease burden (coronary heart disease, cerebrovascular disease, peripheral vascular disease); (ii)
Evaluate the efficacy of existing biomarkers and non-invasive imaging techniques fibrosis,
steatohepatitis, and risk-stratification; (iii) Explore novel biomarkers and imaging techniques in relation
to long-term clinical outcomes, (iv) Assess whether novel monogenic disorders underlie a group of
children with severe NASH or 'lean NAFLD'.
Results: The European Paediatric Non-Alcoholic Fatty Liver Disease Registry (EU-PNAFLD) is a
multi-centre registry of paediatric NAFLD that will serve as a prospective, observational, natural history
study and provide a tractable back-bone to support recruitment into subsequent interventional trials.
Collection of samples into a bio-repository will facilitate translational studies, including genome
sequencing and metabolomics. Total recruitment is aimed at 2000 children, with 500 biopsy-proven
NAFLD. EU-PNAFLD will work closely alongside the existing adult European NAFLD Registry to
obtain data on clinical outcomes after 20-30 years. Through an international, well-characterised largescale cohort, EU-PNAFLD will address the key questions in paediatric NAFLD and benefit patients
with the condition.
Conclusion: EU-PNAFLD is an ambitious international registry that aims to tackle the key questions
in paediatric NAFLD through collaboration between specialist and non-specialist centres.
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Long-term linear growth in children and young people with autoimmune liver disease treated
with daily maintenance dose of prednisolone
Karishma Manwani1, Sara Mancell1, Dino Hadzic1, Anil Dhawan1, Marianne Samyn1
1King's

College Hospital NHS Foundation Trust, Paediatric Liver, GI and Nutrition Centre, London,
United Kingdom
Objectives and Study: Autoimmune liver disease (AILD) is a progressive inflammatory hepatopathy,
which if untreated leads to end-stage liver disease. In our centre, typical management is with daily
steroids, started at 2 mg/kg/day (maximum 60 mg daily) and weaned to a maintenance dose over a 6
to 8 week period (2.5- 5 mg depending on age). A second agent is introduced if required. Up to 90% of
CYP will achieve biochemical remission but only in a minority treatment can be discontinued and this
is not recommended during adolescence because of the risk of relapse. As prolonged use of steroids
has been shown to negatively impact on growth, the aim of this study was to investigate long-term
linear growth in children and young people (CYP) with AILD who are treated with daily maintenance
dose of prednisolone.
Methods: Medical records of CYP diagnosed with AILD between 1992 and 2004 were reviewed.
Inclusion criteria were diagnosis at ≤ 16 years with ≥ 2 years follow-up. Demographic data were
obtained and duration of steroid treatment was calculated. Height z-scores were recorded at
diagnosis, after 1 and 5 years and at ≥ 18 years. A height z-score between -2SD to +2SD is defined to
be in the healthy range, as per the World Health Organization. Statistical analysis of the parametric
data (mean, standard deviation (SD), median, Mann-Whitney U test, Pearson's correlation coefficient)
was performed using Microsoft Excel 2010.
Results: Of the 68 CYP (32 female), 44 (68%) were diagnosed with autoimmune hepatitis and the
remainder with autoimmune sclerosing cholangitis. Median age at diagnosis was 11.42 (3.50) years
and median duration for treatment 7.52 (4.26) years. Twenty had associated inflammatory bowel
disease, more common in those with autoimmune sclerosing cholangitis (n=16). Treatment was with
prednisolone monotherapy (n=12), prednisolone and azathioprine (n=40), prednisolone and
mycophenolate mofetil (n=12) with 4 patients taking tacrolimus in addition. The mean (SD) height zscore of CYP is illustrated in figure 1 and shows no difference in height z-scores between various time
points. Growth defined as change in height z-scores between the various time points improved over
time (diagnosis to 1 year -0.27, 1 to 5 years -0.07, 5 years to final height 0.06). There was no
statistically significant difference according to gender, ethnicity or diagnosis, including presence of
inflammatory bowel disease. Pearson correlations showed a statistically positive relationship between
age of commencing steroid treatment and change in height (r (54) = .40, p < .05). In addition, a
statistically negative relation was found between time on steroid treatment at age 18 and change in
height (r (54) = -0.40, p < .05).
Conclusion: In our experience, linear growth of CYP with AILD on daily maintenance steroid
treatment remained stable during long-term follow up with final height z-scores within healthy range.
Being older at start of steroid treatment and shorter duration of treatment seems to be protective of
achieving height potential. Further information is required with respect to other growth parameters,
such as weight and BMI as well as the effect of long-term use of steroids on bone density.
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[Figure 1. Height z-scores at diagnosis, 1 and 5 years and final height]
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Early growth patterns of infants following Kasai portoenterostomy: QI update of single center
standardized nutrition protocol
Inez Martincevic1, Beth Haliburton1, Vicky L. Ng1, Simon C Ling1, Binita M. Kamath1
1The

Hospital for Sick Children, Gastroenterology, Hepatology and Nutrition, Toronto, Canada

Objectives: Approaches to the nutritional management of infants with biliary atresia (BA) following
Kasai portoenterostomy (KPE) vary widely. The majority of BA infants experience malnutrition postKPE and in those who undergo liver transplantation (LT), growth failure is a determinant of outcomes.
BA infants are known to require about 50% more energy than estimated for sex and age and current
practice supports the provision of medium chain triglyceride (MCT) rich formula, though this has not
been well validated. At our centre BA infants previously received a variety of feeding regimens. MCT
rich formula was often changed due to reports of unpalatability, cost and increased stool output at
higher fortifications. The aim of this quality improvement (QI) initiative was to review early growth
trends of infants with BA post-KPE following standardization of feeds at the Hospital for Sick Children.
Methods: Single center, retrospective chart review of patients with confirmed BA and KPE performed
at our institution between January 2010 and December 2018. Patients with other concurrent liver
disease or late (>120 days) diagnosis of BA were excluded. Post-KPE nutrition intervention was
standardized in January 2017 with use of the same polymeric formula which contains 20% of total fat
as MCT, fortified to 0.8 kcal/mL with increasing fortification as needed in follow-up. Data were
collected for the first two clinic visits post-KPE, at 6 and 12 months of age, or until LT. Data included
WHO z-scores for weight (Wt), length (Lt), mid-upper arm circumference (MUAC) and tricep skin fold
(TSF). Only patients stratified into a poor outcome group (defined as listed and/or received LT under
the age of 24 months) were included in this review. All data expressed as median (min, max).
Statistical analyses were performed using Microsoft® Excel® 2013.
Results: In total 43 patients underwent KPE and 24 patients were classified in to the poor outcome
group; 17 (52%) pre-QI vs 7 (70%) post-QI. Median age at KPE in the pre-QI group was 70 days (25,
90), 47% were male. Median age of KPE of the post-QI group was 58 days (20, 111 days); 30% male.
There was no significant difference between Wt and Lt z-scores at any visit post-KPE between preand post-QI groups, respectively ([visit 1 Wt: -1.33 (-3.00, -0.07) vs -1.59 (-3.07, 0.33); Lt: -0.98 (-1.81,
1.29) vs 0.04 (-2.36, 1.01)]; [visit 2 Wt: -1.78 (-3.00, 0.53) vs -1.18 (-2.82, 0.47); Lt: -0.32 (-3.17, 1.11)
vs 0.17 (-2.56, 0.67)]; [6 months of age Wt: -1.48 (-2.54, 1.02) vs -0.66 (-2.02, 0.55); Lt -1.51 (-2.97,
1.56) vs 0.13 (-2.07, 0.85)]; [12 months of age Wt: -0.32 (-2.44, 0.38) vs -0.32 (-1.51, 0.44); Lt -1.68 (1.95, 1.66) vs 0.13 (-2.49, 1.26)]). There was no significant difference between MUAC and TSF zscores among pre- and post-QI groups as shown in Table 1.
Conclusions: These preliminary data suggest no significant difference in early growth outcomes after
KPE post-QI using a polymeric formula with only 20% of total fat as MCT . Post-QI data are limited by
sample size but the preliminary findings suggest that feeds with high MCT content may not provide
any nutritional advantage for BA infants. Prospective research to identify ideal formula type (% MCT)
to optimize growth in BA are needed.

Volume 68, Supplement 1, May 2019

842

1st clinic visit postKPE

2nd clinic visit postKPE

Pre-QI
[n=17]

Post-QI
[n=7]

Pre-QI
[n=16]

Post-QI
[n=7]

Pre-QI
[n=15]

Post-QI
[n=7]

Pre-QI
[n=5]

Post-QI
[n=5]

Age (days
post-KPE)

15 (7, 94)

15 (13,
106)

67 (42,
136)

32 (26,
140)

110 (84,
140)

120 (56,
148)

265 (210,
293)

155 (133,
266)

MUAC (zscore)

-3.01 (3.93, 1.00)
[N=8]

-1.28 (-2.27 (-1.57 (-1.12 (-0.61 (-1.85 [n=1] 3.28, 0.76) 2.42, 1.97, - 2.27, 0.34) -2.57 [n=1] 1.68, 0.00)
[n=5]
0.28) [n=3] 0.70) [n=5]
[n=5]
[n=3]

TSF (zscore)

-4.22 (5.18, 1.35)
[N=7]

-1.76 [n=1]

6 months (180 days)

12 months (365 days)

-1.67 (-1.18 (-1.17 (-1.16 (-0.40 (3.26, 1.83, 2.27, 2.84, - -1.60 [n=1] 0.73, 0.60)
0.61) [n=5] 0.98) [n=3] 0.61) [n=4] 0.51) [n=5]
[n=3]

[Table 1: Early growth patterns of infants with BA pre-QI (January 2010- December 2016) versus postQI (January 2017- December 2018)]
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Oral N-acetyl-cysteine as a sulphur donor in a child with TRMU-associated liver disease
Greta Mastrangelo1, Daniele Serranti1, Elisa Bartolini1, Sandra Trapani2, Maria Alice Donati3,
Giuseppe Indolfi1
1Meyer

Children’s University Hospital of Florence, Hepatology, Florence, Italy
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3Meyer Children’s University Hospital of Florence, Metabolic Disease, Florence, Italy
2Meyer

Objectives and Study: The TRMU gene encodes a specific mitochondrial tRNA-modifying enzyme.
Mutations in the TRMU have been described in a few infants presenting with acute and potentially fatal
liver failure. TRMU protein requires sulphur for its activity and cysteine desulphurase, which transfers
sulphur from cysteine to the TRMU ortholog, has been shown to be essential for the thio-modification
of tRNA.It has been hypothesized that TRMU-associated liver disease and failure in infancy is
dependent on the physiological transient lack of cysteine, the sulphur donor, between 1 and 4 months
of age.
Methods: N/A
Results: We previously described a 2-month-old infant presenting with life-threatening acute liver
failure and diagnosed with TRMU disease due to a biallelic mutations in the nuclear modifier gene
TRMU (22q13.31; NM_018006.4: c.304A>G, p.Asn102Asp and NM_018006.4: c.835G>A;
p.Val279Met). In May 2018, his 1-month-old brother, who was post-natal diagnosed with the same
biallelic mutations in TRMU, was referred to our centre. The child presented with mild axial hypotonia
and an history of poor feeding. Laboratory tests showed fasting hypoglycaemia (49 mg/dL), increased
lactic acid (48,9 mg/dL), mildly elevated serum aminotransferases (AST 115 UI/L, ALT 127 UI/L),
elevated gamma-glutamyl transpeptidase (282 UI/L), hyperbilirubinemia (6,8 mg/dl), conjugate bilirubin
(5,9 mg/dl) and slightly elevated liver function tests (international normalized ratio, INR 1,4)
unresponsive to parenteral vitamin K (5 mg). The most common conditions causing liver disease in
neonates and infants were ruled out with appropriate testing. The clinical conditions of the child did not
change in the following days. INR remained stable and suddenly and transiently increased (up to 3,42)
during an acute urinary tract infection. A medium chain triglyceride enriched formula was started
(target 110 KCal/Kg/day) and it was administered in 10 divided meals in order to prevent
hypoglycaemia. Little is known on the natural history of TRMU disease. Infants with TRMU mutations
usually develop acute and potentially severe life-threatening liver failure between months 1 and 4 of
life. This timing is thought to be dependent on a physiological and transient reduction of cysteine
levels. To increase cysteine availability, we decided to empirically start the child on oral N-acetylcysteine (100 mg twice a day) that was administered together with Coenzyme Q10 (12,5 mg twice a
day). In the following days the clinical condition of the infant improved. INR normalized in 1 month. The
5 months follow-up showed persistent increased aminotransferases levels and low-grade cholestasis
with persistently normal INR.
Conclusion: To the best of our knowledge, this is the first case where therapy with N-acetyl-cysteine
has been successfully administered to a child with TRMU disease. Further studies are needed to
confirm the effectiveness of this treatment in this disease.
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Hepatitis D in children: a long-term follow-up
Lorenza Matarazzo1, Chiara Guadagno2, Francesco Venturelli2, Cristina Malaventura2, Giuseppe
Maggiore2
1University
2University

of Trieste, Department of Medicine, Surgery, and Health Sciences, Trieste, Italy
of Ferrara, Section of Pediatrics, Department of Medical Sciences, Ferrara, Italy

Objectives and Study: Hepatitis D virus (HDV) is a RNA virus dependent on Hepatitis B virus (HBV)
for replication. HDV infection occurs as a co-infection with HBV or as superinfection of a chronic HBV
carrier. HDV infection is rare in European children; nevertheless it may cause severe liver disease
progressing to cirrhosis.
Methods: Medical charts of 8 patients (7 males) with HDV infection were retrospectively reviewed.
Four patients were progressively lost at follow-up. Data concerning age at disease onset, country, type
of HDV infection (co-infection or superinfection), HBV and HDV status, liver function test,
elastography, treatment and outcome were evaluated. The median length of follow-up was 14.4 years
(range 14.2 - 17.8).
Results: Of the cohort of 8 children with HDV infection, 5 were adopted (4 were born in Ucraine and 1
in Romania). Three patients were superinfected and 5 co-infected. At presentation, median age was
4.2 years (range 1.5 - 17.9), and ALT median value, available for 6 patients, was 5.3 x ULN (1 - 12 x
ULN). Clinical examination showed hepatomegaly without splenomegaly (data available for 3
patients). At onset, all patients were HBsAg +ve/ anti-HBs -ve, 2 were HBeAg+ve/ anti-HBe-ve, and 6
were HBeAg -ve/ anti-HBe +ve. HBV-DNA, available for 5 patients, was positive.
Long term follow-up was available for 4 patients. Of them, only one had ALT value > 2 x ULN at last
follow-up visit. At last evaluation, one patient had hepatomegaly and one splenomegaly on ultrasound.
Alpha-fetoprotein was in the normal range. Elastography median value was 5.9 kPa (4.5 - 8.6). All the
four patients were HBsAg +ve/ anti-HBs-ve, and HBeAg-ve/ anti-HBe +ve. Two patients had HBV viral
load > 20 UI/ml and 2 were negative. Concerning the HDV status, HDV-RNA was detectable in all
patients. One patient with persistent ALT elevation, inflammatory infiltrate with piecemeal necrosis and
mild fibrosis at liver biopsy received peg-IFN. Treatment led to persistent normalization of ALT and
improvement of elastography values (from 8.8 to 5.8 kPa) although HDV-RNA persisted detectable.
Conclusions: HDV is a rare infection in western children. Nevertheless, it should be always
investigated in all chronically HBV infected children. HDV replication in children with chronic HDV
hepatitis tends to persist however, in the majority of cases, without clinical progression of the
underlying liver disease. Although therapy with peg-INF has limited efficacy, selected patients with
active liver disease could take advantage from treatment.
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Myelodysplastic syndrome in children with autoimmune hepatitis
Lorenza Matarazzo1, Samuele Naviglio2, Valentina Ragnoni3, Roberta Burnelli3, Cristina Malaventura3,
Natalia Maximova2, Marco Rabusin2, Giuseppe Maggiore3
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for Maternal and Child Health, IRCCS 'Burlo Garofolo', Trieste, Italy
3University of Ferrara, Section of Pediatrics, Department of Medical Sciences, Ferrara, Italy
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Objectives and Study: Autoimmune hepatitis (AIH) can be associated with aplastic anemia in
children. Little is known, however, on the association of AIH with myelodysplastic syndromes.
Methods: We retrospectively reviewed the medical charts of three patients (2 males) with AIH who
developed a myelodysplastic syndrome.
Results: The median age at disease onset was 14.5 years (range 14 - 14.6). All patients presented
with fatigue, jaundice, hepatomegaly, and abdominal pain. ALT and GGT median value at onset was
respectively 44 x ULN (range 39-63.5) and 2.5 x ULN (range 2.3-3.5). All patients had
hyperbilirubinemia with a median total bilirubin value of 4.16 mg/dl (range 3.7-13.4) and a median
conjugated bilirubin value of 3.26 mg/dl (range 3.1-10.8). At disease onset, two patients presented
with mild lymphopenia and one with mild anemia, with normal platelet count. Other causes of liver
disease were excluded. Immunoglobulin serum concentrations were low to normal and AIH-specific
autoantibodies were negative in two patients; in one patient ANA autoantibodies were positive at high
titre (1:640). Liver histology was compatible with AIH in all cases, with biliary ducts involvement in two.
Immunosuppressive therapy (prednisone and azathioprine in 2 patients; prednisone alone in 1 patient)
was started, with biochemical remission. During follow-up, however, all patients developed progressive
pancytopenia not responsive to azathioprine discontinuation and requiring the initiation of a regular
transfusion regime. Bone marrow biopsy showed in all moderate-to-severe hypocellularity consistent
with pediatric refractory cytopenia. Blood marrow transplantation (BMO) was performed in all patients.
All patients are alive 2 to 4 years from disease onset with persistent biochemical remission. The first
patient, transplanted 3 years ago, is not currently receiving any treatment, the second patient,
transplanted 8 months ago, continues cyclosporine on a tapering schedule, while the third patient has
recently received BMO.
Conclusions: AIH can be associated with myelodysplastic syndromes. Similarly to patients with
seronegative AIH-associated aplastic anemia, lymphopenia at the time of AIH diagnosis may predict
the subsequent occurrence of a myelodysplastic disorder.
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Portopulmonary hypertension in children - a severe complication of cirrhosis or portosystemic
shunting
Leyla Wenk1, Raphael Joye1, Romain Breguet2, Sylvain Terraz2, Barbara Wildhaber1, Florent Guérin3,
Stéphanie Franchi-Abella4, Valérie McLin1
1University

Hospital Geneva, Pediatrics, Geneva, Switzerland
Hospital Geneva, Radiology, Geneva, Switzerland
3Hospital Bicetre, Pediatric Surgery, Paris, France
4Hospital Bicetre, Radiology, Paris, France
2University

Objectives and Study: Portopulmonary hypertension (POPH) is a severe complication of portal
hypertension in adults with a considerable impact on morbidity and mortality. POPH has also been
described in children in case reports or case series where it is seen as a complication of portal
hypertension or portosystemic shunting. Little is known about the presentation, management and
outcomes of these patients. Our objective was to describe the management and outcomes in 6
patients diagnosed in our center in the last 6 years.
Methods: Retrospective chart review
Results: All but one patient (3) presented with dyspnea on exertion. Patients with cirrhosis had portal
hypertension while patients with shunts did not. The remainder of findings are summarized in the
Table.
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Patient
(sex)/age at 1(M)/12
dx POPH (y)
Diagnosis
Liver
nodules

2(F)/15

6(F)11

CPSS

NASH
cirrhosis

CPSS

yes

no

no

no

yes

yes

33, 8, 4.3, 5.6

54, 11, 9.6,
5.3

48, 11, 10,
3.5

70, 8, 15.4, 4

Macitentan,
Tadalafil,
Epoprostenol

Macitentan,
Tadalafil

Macitentan,
Tadalafil

Macitentan,
Tadalafil

Macitentan,
Tadalafil

35, 4.4, 6.6

22, 1.8, 8.5

42, 5.5, 5

39 / 4.7 / 5.7

Pending

Macicentan

Liver
Liver
Shunt ligation Shunt ligation Awaiting LT
transplantation transplantation

Post-op f/u
42
(mo)

Outcome

5(F)/13

Biliary atresia CPSS

RHC2
(mPAP,
22, 2.4, 7.5
PCWP, PVR,
CO)
Surgical
treatment

4(F)/12

Surgical
mesocaval
shunt

RHC1
(mPAP,
30, 7, 4.4, 5.5 48,13,5.2,6.7
PCWP, PVR,
CO)
Medical
treatment

3(M)/13

42

Persistent
POPH (38,
No POPH (20,
5.5, 5.7) under
2.4, 5.5),
triple therapy
treatment
(Macitentan,
discontinued
Tadalafil,
Selexipag)

18

TBD

6

Ongoing
improvement
POPH almost
of POPH (35,
normalized
5.3, 4.7)
(24, 2.6, 6.2)
under
n/a
under
maintained
maintained
dual therapy,
dual therapy
2nd portal
cavernoma

n/a

[Results]
Table legend: RHC right heart catheterization, mPAP mean pulmonary arterial pressure (mmHg),
PCWP wedge pressure (mmHg)PVR pulmonary vascular resistance (WU), CO cardiac output (l/min),
CPSS congenital portosystemic shunt
Conclusions: POPH presents in children and is probably under-diagnosed. It can arise in children
with cirrhosis and portal hypertension or with portosystemic shunts. Early recognition of disease is
crucial since improvement or at least stabilization of POPH seems to be possible with medical
treatment and surgical cure of underlying disease. Screening programs in at risk populations are
probably of use to allow for early diagnosis especially in patients with a known portosystemic shunt.
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Improving engagement of young people with liver disease: the role of youth worker
Ajua Mensah1, Paul Mckie2, Jemma Day1, Jenny Yerlett1, Lisa Clay1, Joshi Deepak1, Anne Marie
Grant1, Marianne Samyn1
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Objectives and Study: Young people with chronic liver disease encounter additional psychological,
social and emotional challenges relative to their healthy peers. There is growing evidence that these
challenges are detrimental to physical health outcomes, and the benefits of including Youth Work in
multi-disciplinary working to combat this has recently been highlighted by the UK Government. Data
from a recent quality improvement project at our centre demonstrated an overall non-attendance rate
of 20.6% between 2013-2016 for YP attending multidisciplinary liver transition clinics. Timely
identification and intervention for psychosocial stressors improves both adherence to treatment and
engagement with services, and positively impacts on long-term outcomes. This study describes the
added benefits of introducing a youth worker (YW) role to multi-disciplinary liver transition clinic.
Methods: As part of a pilot project between February and September 2018, patients with an upcoming
initial appointment with the liver transition service were contacted 2 weeks prior. The purpose of the
call was to check whether the YP were aware of the appointment and able to attend, as well as
introduce the provision of the service and address any immediate questions or concerns. Information
about the service was also sent to prospective patients. The YW then met with all YP attending the
clinic for the first time, in order to complete a psychosocial screen and promote engagement with the
service. All YP admitted on inpatient wards under the liver service were also seen by the YW for this
purpose A Youth Work Assessment (adapted from a modified version of the HEADSS assessment
tool) was carried out with each YP. Engagement was defined as the number of YP who accepted the
offer of a review by the YW. Consent was taken and confidentiality was explained prior to the
assessment.
Results: The YW managed to speak with 73 of the 116 patients (63%) contacted by telephone prior to
their appointment. There was an increased rate of attendance at clinic appointment and rescheduling
of appointments for those spoken to, compared to those who could not be reached. During the project,
a total of 64 patients (F 35) aged 12-25 (mean 18.3, SD 2.74) years were approached by the YW.
Almost all (97%) of YP consented to see the YW. In almost all (82%) of YP seen, the primary concerns
identified were non-medical needs, including mental health concerns, substance misuse, social
reengagement, and helping to get back into employment or education. The YW coordinated referrals
to members of the multidisciplinary team (clinical psychologist n=7, specialist social worker n=2) as
well as referring and signposting 11 YP to other services including charities (n=9).
Conclusions: The skills of the YW make an essential contribution to ensure holistic care is provided
for YP looked after by health professionals. This is particularly relevant in the context of the reciprocal
interaction between physical health outcomes and emotional wellbeing in this population. In addition,
communicating with YP by telephone prior to their clinic appointments appears to improve attendance
however other means such as email and electronic messaging systems should be explored to
increase the yield of contact.
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[Rate of appointment attendance between YP spoken to and those who could not be reached ]
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Single center experience with Budd-Chiari syndrome at Birmingham children's hospital
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Objectives and Study: Budd-Chiari Syndrome (BCS) is more commonly seen in the Asian
subcontinent and there are very few reports in the western literature. No long term studies regarding
outcome are available. The aim was to review experience in diagnosis, management and the natural
history of children with BCS at Birmingham Children's Hospital.
Methods: Retrospective review of children aged 0-18 years diagnosed with BCS between 1996 and
2016. The diagnosis of BCS was made on the basis of occlusion of 2 or more hepatic veins (HV) or
occlusion of HV with supra-hepatic inferior vena cava (IVC) occlusion by ultrasound and confirmed by
CT angio/ hepatic venography. Data regarding their mode of presentation, signs and symptoms
diagnosis, medical management and therapeutic interventions and follow-up outcome were analysed.
Results: 11 children (5M: 6F) were diagnosed with BCS over 20 year period. Median age at diagnosis
was 10 years (range: 2-15 years). The most common symptom at presentation was abdominal
distension (11/11; 100%) and hepatomegaly (11/11; 100%) followed by abdominal pain (10/11; 91%),
splenomegaly (10/11; 91%), and refractory ascites (8/11; 73%). Other risk factors for dehydration such
as vomiting and diarrhoea were not noted in this cohort. One child (12.5 years) presented 38 days
after onset of symptoms with acute liver failure and underwent liver transplantation. Initial investigation
with USS doppler was diagnostic of BCS in all cases but followed by CT angiography in four patients
to visualise vascular anatomy prior to radiological intervention. The most common aetiology was
positive thrombotic screen in 7 (64%) patients with protein C and S deficiency of which three patients
also had Leiden factor V deficiency and one patient had antithrombin III deficiency. Myeloproliferative
disorder was found in 1 patient including JAK-2 mutation. Five children (45%) had a block in all three
HV and 4 children had obstruction in two of HV. In 2 patients (18%) supra-hepatic IVC thrombus was
seen in conjunction with one hepatic vein. Treatment and outcome of the 11 children are shown in
figure 1. All 11 patients are still alive with a median follow-up time of 13.8yrs (range 2.1-23.5 years).
Conclusions: In our experience BCS may present at any age from infancy to late childhood.
Ultrasound Doppler was the mainstay of diagnosis although further radiological imaging and
interventions are required in management. Anticoagulation was necessary in all patients but 9/10
patients needed to be augmented primarily by radiological intervention (TIPS/stents). With precise
medical management and early radiological intervention with TIPS/stents liver transplantation and
surgical shunts can be avoided in most children with BCS.
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diet on steatosis and fibrosis
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Objectives and Study: Nonalcoholic fatty liver disease (NAFLD) is highly prevalent among obese
children and represents a major risk factor for chronic liver diseases (steatohepatitis and fibrosis) and
severe metabolic complications. While weight loss is the main treatment for pediatric NAFLD, little is
known about the effects of dietary composition upon liver fat. The aim of the present study was to
investigate predictors for fibrosis in obese pediatric patients and to assess the effect of low
carbohydrate diet on steatosis and fibrosis.
Methods: We conducted a cross-sectional study among obese pediatric children and adolescents
attending the obesity clinic at the Dana-Dwek Children`s Hospital. Sociodemographic and clinical data
were collected. Liver fibrosis was estimated by using ShearWave elastography (Supersonic) and
divided into 4 levels (F0-F4), while liver steatosis was calculated by hepatorenal index and divided into
3 levels of severity (grade 1-3). All participants received nutrition instructions to reduce carbohydrate
consumption and were followed regularly at our clinic. Blood tests and elastography were preformed
upon admission and repeated after 3 months. Between- and within-group differences in steatosis,
fibrosis and metabolic parameters at baseline and after nutritional intervention were determined.
Results: Forty children were recruited (24 male/16 female, mean ages 14.1±2.6 years, mean BMI
39.1±9.9). Of these, 25 (60%) had liver fibrosis and 17 (42.5%) had significant fibrosis (F≥2). Higher
BMI Z score and severe\ moderate steatosis correlated with significant fibrosis (BMI z Sore 2.4±0.5 vs
2.8±0.7 and 23% vs 76% of severe steatosis in patients with F≤1 compare to F≥2, respectively. p<
0.05). Twelve patients completed 3 months follow up with repeated blood tests and elastography. After
3 month we found significant decrease in liver enzymes and level of steatosis and fibrosis without any
significant decrease in BMI Z score (p< 0.05, Figure 1).
Conclusions: Steatosis and fibrosis were found to be highly prevalent in obese pediatric population.
Patients with higher BMI and moderate or severe steatosis bear a greater risk for significant fibrosis.
Low carbohydrate diet improves hepatic steatosis and fibrosis over 3 months. Additional research is
needed to determine effectiveness over the long term.
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[Figure 1: Differences in stages of steatosis (a) and fibrosis (b) after dietary intervention ]
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Objectives and Study: Pediatric autoimmune liver disease (AILD) is a rare, but an increasingly
recognized inflammatory liver disease, characterized by specific histological and serological features.
It comprises autoimmune hepatitis (AIH) and autoimmune sclerosing cholangitis (ASC). We aimed to
characterize AILD in children with a focus on disease epidemiology and natural history and on
concurrent extra-hepatic autoimmune disorders (CEAID).
Methods: Single center retrospective study of all patients diagnosed with AILD over the last 26-years
(1993-2018). Diagnosis were stablished according to the International Autoimmune Hepatitis Group
scoring system.
Results: 40 patients (62.5% female) were diagnosed with AILD at a median age of 12 years (6-17.5).
During the last thirteen years, an average of 2.2 AILD cases/year were diagnosed, a marked increase
compared to the previous corresponding period (0.85 AILD cases/year). Twenty-five (62.5%) had AIH
(type 1: 92%); fifteen (37.5%) had ASC. Most of the patients (55%, n=22) were referred for evaluation
of occasional elevation of hepatic aminotransferases. CEAID was found in 15 (37,5%) and among
first-degree relatives in 9 (22,5%). Further clinical and laboratory data is depicted in table. ASC was
significantly associated with male gender, ulcerative colitis (2 versus 6, p< 0.05) and an overt
cholestatic biochemical profile at presentation (GGT: 101.5 vs. 346, p< 0.01).
Of 38 (95%) patients who underwent liver biopsy at diagnosis, reports were available from 34.
Interface hepatitis was noted in 25 (22 AIH, 3 ASC, p < 0.01); lymphoplasmocytic infiltrates in 30 (21
AIH, 9 ASC, p >0.05); biliary changes in 16 (11 ASC, 5 AIH, p< 0.01). Advanced fibrosis and/or
cirrhosis were present in 12 (35.3%). All patients but one responded to the standard treatment
induction. Maintenance therapy was based on azathioprine(1-2mg/kg/day) ± prednisolone(57.5mg/day) and/or ursodeoxycholic acid (10-15mg/kg/day). In the majority, sustained biochemical
remission (normal transaminases and IgG levels) was achieved in the first 6 months. Histological
reassessment (n=16), performed 2.75 years (range 1 - 5,5 years) post-treatment, revealed slight
inflammatory changes but no interface hepatitis in 9 (56%), and complete remission in 4 (25%). None
of the reassessed patients had negative or very low-titer autoantibodies and none discontinued
treatment. Total median duration of follow-up was 5y (range 2w-12y). Two patients (ASC) required
liver transplantation.
Conclusions: There was an increase by a factor of 2.5 of the number of cases diagnosed over the 26
years. In more than one out of three children, there is a CEAID. Increased rates of AILD diagnosis and
CEAID reinforce its incorporation in the new Proposed ESPGHAN scoring criteria. In addition, we
suggest that children with an autoimmune background should be screened for the concomitant
presence of an asymptomatic AIH.
Sustained biochemical response is an imperfect surrogate of treatment success, reinforcing the silent
nature of the disease. Failure to meet criteria for treatment withdrawal poses long-term treatment
challenges.
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Is there a role for bioelectric impedance analysis in managing non-alcoholic fatty liver disease?
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Objectives and Study: Bioelectric impedance analysis (BIA) is of increasing interest when measuring
body composition. Also apparent is the rising number of children and young people (CYP) with nonalcoholic fatty liver disease (NAFLD). Weight loss is proven to improve or reverse the disease. The
purpose of this study was to determine whether measuring body composition, in particular percentage
body fat (%BF) and fat free mass (FFM), could be easily implemented and support improved
assessment in CYP with NAFLD.
Methods: Clinical, biochemical and anthropometric data, including BIA, were collected on CYP who
attended a multidisciplinary NAFLD clinic (May-October 2018). Diagnosis of NAFLD was made by a
paediatric hepatologist with biopsy or a combination of radiological and biochemical data on exclusion
of all other known causes of liver disease. BIA included the measurement of FFM, body fat mass
(BFM) and %BF using the InBody S10. Body composition was categorised as below normal, normal or
above normal according to age and sex. Body mass index (BMI) was calculated and converted to zscores (WHO criteria). Correlation was assessed using Spearman's rank correlation coefficient.
Results: During the study period, 27 CYP (10F) were measured. Median (IQR) age was 14.5 years
(12.1, 16.2) at review with a median (IQR) age at diagnosis of 12.3 years (10.7, 14.5). The median
(IQR) BMI z-score at time of review was 2.95 (2.48, 3.33) with 89% (24) obese and 12% (3)
overweight. All CYP had waist circumference (WC) z-score >2. Median (IQR) FFM was 29.3kg (23.1,
35.2), with 10 CYP within the normal range, one below and 16 above. Median (IQR) BFM was 30.8kg
(24.2, 41.5). Median (IQR) %BF was 38.7% (32.0, 43.4); all were above the normal range.
There was a strong correlation between WC and BMI (rs =0.61, p< 0.01), BFM and BMI (rs=0.74, p<
0.01) and for age and FFM (rs =0.77, p< 0.01). Correlation was also strong between BMI and %BF
when analysed by sex: males (rs = 0.61, p< 0.05) and females (rs =0.6, p=NS) but moderate when
combined (rs =0.55, p< 0.01). There was a weak correlation between WC and %BF (r s = 0.25, p=NS),
age and BFM (rs =0.26, p=NS) and very weak between FFM and BMI (rs =0.19, p=NS).
There was a negative correlation between time since diagnosis for both BMI (r s =-0.36, p=NS) and
%BF (rs = -0.36, p=NS) although this association was weak. A moderate association was seen
between BMI and AST (rs =0.4, p< 0.05) and weak between BMI and ALT (rs=0.37, p=NS). Correlation
between %BF and ALT and AST was very weak (rs=0.05, p=NS and rs=0.12, p=NS). HOMA-IR had a
moderate correlation with %BF (rs=0.5, p< 0.05) and weak with BMI (rs=0.2, p=NS).
Conclusion: Measuring BIA adds potentially valuable anthropometric data to the assessment of CYP
with NAFLD. Not surprisingly there was a strong correlation between BMI and BFM.
Given the association between sarcopenia and NAFLD in adults, the evaluation of both FFM and BFM
in CYP could be an important adjunct to assessment. The measurement adds approximately 10
minutes to the consultation however may add useful information. In particular, of relevance in
adolescence, though BMI z-score may not change, an observed increase in FFM with a decrease in
BFM may be of relevance in disease regression in the context of lifestyle change.
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Objectives: Neonatal intrahepatic cholestasis due to citrin deficiency (NICCD) occurs mainly in East
Asia. Citrin is an antiporter (aspartate/glutamate) located in the inner mitochondrial membrane.
SLC25A13 mutations confirm the diagnosis, however suspicion (high galactose, hypoglycaemia,
elevated citrulline and other aminoacids) allows treatment with a lactose-free diet, enriched with MCT
and fat soluble vitamins. Evolution to normal liver is usual by 12 months. Some develop symptoms
later in life (adult Citrullinemia type 2, NALFD, or failure to thrive with dyslipemia).
We present 2 cases of NICCD, both with unusual severity, in order to remind of citrin deficiency.
Methods: Description of cases
Results:
Case 1: A girl born to non-consanguineous parents of Moroccan origin, with low birth weight, normal
neonatal screening, on breastfeeding, was admitted at 5.5 month of age due to vomiting. She
presented hepatosplenomegaly, rickets, mild ascites and coagulopathy. She progressed to
hepatorenal syndrome and severe hyperammoniemia despite protein restriction, scavengers and
haemofiltration. A liver transplantation (LT) was performed in urgency at the age of 6 months. The
patient, now 8 years old, survived with normal graft function but severe psychomotor delay.
Case 2: A girl born to consanguineous parents of Moroccan origin (unrelated to case 1). Birth weight
was 2.6 Kg, neonatal screening (15th day) informed high citrulline. Consultation for bronchiolitis at 6th
month detected hepatosplenomegaly and hypoglycaemia; soon she developed jaundice, ascites, and
coagulopathy. Urinary (E. Coli) and CMV infection were detected and treated. She showed chubby
cheeks and rickets. There was progression to high ammonium and bleeding. Haemofiltration was
started and urgent LT was performed at 7 months of age. The patient is now 5 years old, with normal
graft function and normal psychomotor development.
In both patients the study of bile acid metabolites, succinylacetone, CDG, mitochondrial respiratory
chain, viral hepatitis were negative. They were fed with a lactose-free hydrolisate since admission,
however citrin deficiency was not suspected. Explants showed cirrhosis and ductal proliferation,
hepatocytes displayed steatosis. NGS panel explored 157 genes related to liver disease, it revealed in
both cases SLC25A13 homozygous mutation in exon 7: c.686delA, p.N229fs.
Relevant features compared to typical citrin deficiency are detailed in the table. The 2 patients lacked
high Arg-high Citrulline at presentation.
Conclusion: Liver failure in citrin deficiency may occur although it has been rarely reported. NICCD
should be a diagnosis to consider also in Western countries.
Reference: Saheki T and Song YZ. Gene Reviews-NCBI bookself 2017
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Objectives and Study: The aim of the study was to describe the process to discard or to confirm
diagnosis of Wilson disease (WD) in children who are detected by abnormal WD screening tests.
Methods: The period of the study was 2006-2018.The setting was a referral Paediatric Hepatology
Service. Patients were all the subjects identified for any reason with low caeruloplasmin level
(nephelometry, < 20 mg/dL) or high 24h-urinary copper (>100µg/24 h). Eighty-seven cases were
recorded.
The process to define or exclude WD was reviewed. Liver Copper (by atom absorption in fresh tissue,
normal < 50 µg /g) and ATP7B sequencing were ordered by the clinician criteria.
Definition of WD was a Leipzig score ≥4 points (Ferenci P. Liver Int 2003).
Results: 1.Process of study:
a. Patients with abnormal liver biochemistry (n=48). Six had an alternative cause (2HCV cirrhosis, 2
bile acid synthesis error, 1 hepatitis-aplasia,1 autoimmune). Eight (17%) suffered liver failure.
Caeruloplasmin was < 10 mg/dL in 58%, urinary copper was abnormal in 53%. Seventeen (35%) met
WD criteria with caeruloplasmin (< 10) plus urinary copper (>200). ATP7B was analyzed in 41 (85%),
finding 2 mutations in 61%, 1 in 32% and none in 7%. Liver copper was assessed in 31 (64%), it was
>250 in 48%, 51-250 in 29%, and normal in 22%. WD was diagnosed in n=38 (79%).
b. Patients with normal liver biochemistry (n=39): screening of WD was done for affected parent or
sibling, tremor, attention deficit, high indirect bilirubin or transient liver dysfunction. Caeruloplasmin
was >10 mg/dL in 85%, urinary copper was normal in 83%. None achieved Leipzig score 4 with
caeruloplasmin plus 24h-urinary copper. Liver copper was determined in 90% (normal in 68%, >250 in
8%). ATP7B sequencing was obtained in 49% (2 mutations in 31%, none in 58%). WD was diagnosed
in 6 (15%).
c. Non-WD patients (Leipzig Score 1-3) had liver copper content assessed in 98% of the cases,
ATP7B sequencing in 41%. WD patients (Leipzig score ≥4) had liver copper determined in 53% of the
cases and ATP7B study in 98%.
2. Liver copper according to ATP7B: With 2 mutations (n=14): liver copper (µg/g) was >250 in 86%,
165 in 1, normal in 1 (biopsy done in recovery of hepatitis HVA). With 1 mutation (n=11) liver copper
was >250 in 54%, 207 in 1, < 100 in 2 and normal in 2. With no mutations found (n=12), liver copper
was 51-136 in 50%, normal in 50%.
3. The proportion of WD score ≥4 according to each feature in the 87 patients with abnormal WD
screening tests was: ALT abnormal:79%, ALT normal:15%, caeruloplasmin < 10:100%,
caeruloplasmin 10-< 20:14%, 24h-urinary copper >100:73%, < 100:31%, ATP7B 2 mutations:100%, 1
mutation :73%, none:0%, Liver copper content >250:100%, 51-250:23%, normal:3%.
Conclusions: Overall 49% of the patients with abnormal screening tests had WD.
A suspicion of WD in screening was completed by ATP7B sequencing in 69% and liver copper content
in 76%, both in 47%. Sequencing failed to identify 2 mutations in 26% of patients with WD, as there is
a progressive knowledge of variants. Liver copper content was preferred to exclude WD in children
with normal biochemistry.
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Introduction: Progressive familial intrahepatic cholestasis (PFIC), a rare inherited recessive liver
disease, progresses to liver failure in childhood. There is no effective medical therapy for PFIC. We
and other groups showed that sodium 4-phenylbutyrate (NaPB), a drug approved for urea cycle
disorders (UCD), has novel beneficial effects on two subtypes of PFIC, PFIC1 and PFIC2. However,
little evidences are available to determine the optimal regimen of NaPB therapy.
Methods: We performed a multicenter, open-label, single-dose study of NaPB to investigate the
influence of meal on the pharmacokinetics of NaPB in patients with a confirmed clinical diagnosis of
PFIC. The clinical diagnosis of PFIC was based on the presence of unremitting hepatocellular
cholestasis with intractable pruritus, poor growth, and jaundice with normal serum GGT level, in the
first year of life. NaPB (150 mg/kg) was given orally 30 min before, just before, and just after breakfast
following overnight fasting. Each regimen was separated by a washout period of more than 24 h.
Results: Seven PFIC patients aged 1.5 to 8.0 years were enrolled and six completed the study.
Compared with postprandial administration, an approved guideline for UCD, preprandial administration
significantly increased the peak plasma concentration and area under the plasma concentration-time
curve of PB by 2.5 times (95% confidential interval (CI), 2.0-3.0; P=0.003) and 2.5 times (95% CI, 1.73.1; P=0.005). The optimal regimen for NaPB treatment of PFIC was studied over 27 months in two
patients with PFIC2. One patient obtained no beneficial effect from 14 months of postprandial oral
administration, so was converted to preprandial administration; the other patient commenced with
preprandial NaPB dosing. Preprandial oral treatment with 500 mg/kg/day NaPB improved liver function
tests and relieved clinical symptoms and progression of fibrosis in both patients. No adverse events
were observed.
Conclusions: Preprandial oral administration of NaPB could be preferable for maximizing its potency
in PFIC patients.
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Objectives and Study: Hepatitis C virus (HCV) is one of the most common causes of chronic liver
disease in children. In Western world, the prevalence rates of chronic hepatitis C (CHC) is 1.3-2.1%
and the main route of infection is vertical transmission (the risk of perinatal transmission of HCV is
between 1% to 6%). In Romania the prevalence rate for CHC is 3.3% and the majority of patients are
unaware of the disease.
Methods: We conducted an observational retrospective and prospective study from 1998 to 2018. All
children diagnosed with HCV infection in the Paediatrics Department of an Emergency Children´s
Hospital in Bucharest were included. We collected data regarding gender, patient´s age and age at
diagnosis, area of residence, family history, risk factors for HCV infection, HCV RNA levels, degree of
liver fibrosis (evaluated by fibroscan). Microsoft Office Excel 2007 and IBM SPSS Statistics 22 were
used to analyse the data.
Results: We identified 85 cases of CHC, 11 were excluded due to incomplete data, 74 were analyzed.
The mean age at diagnosis 7.2 years for our study group, 51% female. Most patients came from urban
areas - 71.6%, 45.9% from Bucharest (the setting of our study). Regarding transmission routes of
HCV, in 43.24% of cases it was identified to be vertical, 14.86% via unsafe blood transfusion (they had
history of blood transfusions), 6.75 % intravenous drug users. The route of transmission was not
identified in 35.13%. Four percent of patients were co-infected with hepatitis B and none with human
immunodeficiency virus. Only 2.7% of patients had a sibling infected with HCV. As for laboratory tests,
normal levels of transaminases were found in 54.05%, for 21.62% transaminases ranged from one to
three times the upper normal limit and 24.32% had transaminases higher than three times the upper
normal limit. Viraemia was below 103 UI per mL in 21.6%, between 103 and 106 UI per mL in 58.1%
patients and higher than 106 UI per mL in 20.2% cases. Quantification of fibrosis degree by fibroscan
was performed in 45 patients of the study group - reported Metavir fibrosis score was F0 for 4.44%, F1
for 24,44%, F2 for 55.55%, F3 for 13.33%, F4 for 2.22%. The age at diagnosis was significantly higher
in patients with F3-F4 Metavir fibrosis score, when compared to patients with F1-F2 Metavir fibrosis
score (136 months vs 83 months, p = 0.047). Seventy percent of the patients in our study group
subsequently received treatment with Pegylated Interferon and Ribavirin.
Conclusions: Identifying CHC paediatric patients and monitoring HCV exposed children is important.
Prenatal screening might be an important factor in reducing vertical transmission rates. Interferon-free
new therapies, that have substituted Pegylated-Interferon regimens in adults, are not widely used in
children but in the future these therapies might reduce CHC rates in children as well, changing the
epidemiology.
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Biochemical markers of copper metabolism in Wilson disease heterozygotes
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Objectives and Study: Wilson disease (WD) is an autosomal recessive disorder of copper (Cu)
metabolism, due to mutation of ATP7B gene, causing failure in excretion of copper and its
incorporation into Ceruloplasmin (Cp) with subsequent accumulation of Cu in liver. Cp value < 0.2 g/L
and 24hr-urine copper levels (CuU) > 100 mcg/24h (>40 mcg/24h in children) suggest WD, according
to EASL guidelines. Little information is available about these parameters in heterozygotes WD
subjects. Although heterozygotes for WD are considered healthy, their Cp values can be lower than in
general population. Aim of the study was to evaluate Cp and 24hr-CuU levels in heterozygotes WD
subjects.
Methods: Cp, 24hr-CuU and Copper serum (CuS) were evaluated in 27 heterozygotes WD subjects
(confirmed by genetic analysis), first grade relatives of WD children observed at our Department. Our
cohort was formed by 14 males (mean age=52 yo) and 13 females (mean age=48 yo). We collected
data about liver function tests and ATP7B mutation.
Results: Mean levels of Cp were 0.20±0.03 g/L, 24hr-CuU 17.86±11.69 µg/24h, CuS 87.23±20.36
µg/dL. Mean Cp was within the normal limits in females (0.21±0.03 g/L) but not in males (0.18±0.03
g/L) (p-value = 0.006). Mean CuU and CuS were within the normal range for both sex groups (males:
CuS = 78.98±19.41 µg/dL, females: CuS = 96.11±18.05 µg/dL, p-value = 0.025; males: CuU
20.74±14.18 µg/24h, females: CuU = 14.49±7.07 µg/24h). Liver functional tests were normal in all
subjects. No relationship was found between copper metabolism parameters and ATP7B mutations.
Conclusions: WD heterozygotes subjects have normal liver functional tests and parameters of copper
metabolism, except for Cp which was found below normal limits in males. Cp and CuS levels were
higher in females probably due to estrogenes, which are known to increase Cp and CuS levels.
References: European Association for Study of Liver. EASL Clinical Practice Guidelines: Wilson´s
disease. J Hepatol 2012; 56:671-85.
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Clinical characteristics and influencing factors of nonalcoholic fatty liver disease in obese
children and adolescents
Luting Peng1, Qianqi Liu1, Xiaonan Li1
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Objectives and Study: To observe the clinical characteristics of non-alcoholic fatty liver disease
(NAFLD) in obese children and adolescents and analyze its influencing factors.
Methods: Obese children and adolescents in the department of child health care of Nanjing children´s
hospital were selected from September 2015 to April 2008. Hepatic fatty liver was examined by Bultrasonography, body composition was determined by bioelectric impedance method, transaminase
and glycolipid metabolism were determined by biochemical method, serum insulin level was
determined by radioimmunoassay, and insulin resistance index homeostasis model assessment
(HOMA-IR) was calculated.
Results: 1. A total of 430 obese children were included in this study, among which 282 (65.6%) were
in the nonalcoholic fatty liver group (NF group), and their age was 10.2 ± 1.76 years (299 male cases
and 131 female cases); 148 patients (34.4%) in the non-nonalcoholic fatty liver group (non-NF group)
were aged 10.4 ± 1.72 years (96 male cases and 52 female cases). 2. BMI-SDS, body fat percentage,
waist circumference height ratio, systolic blood pressure, diastolic blood pressure, alanine glutamate
transaminase, glutamate transaminase, uric acid, triglyceride, fasting blood glucose, fasting insulin
and HOMA-IR in children in the NF group were significantly higher than those in the non-NF group,
whereas skeletal muscle percentage and high-density lipoprotein were significantly lower than those in
the non-NF group. 3.Logistic regression analysis showed that waist circumference, alanine
aminotransferase and high-density lipoprotein had statistical significance (OR estimated values were
1.10, 9.2 and 0.31, adjusted OR squared =0.329, p< 0.01).
Conclusions: Children and adolescents with obesity combined with non-alcoholic fatty liver disease
(NAFLD) have obvious disorder of glucose and lipid metabolism. Waist circumference and glutamate
transaminase are independent risk factors for NAFLD in obese children, and high-density lipoprotein
(HDL) is the protective factor.
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Feasibility and reproducibility of point shear wave elastography in children
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Objectives and Study: The use of ultrasound based elastographic techniques as non-invasive
methods of liver fibrosis assessment in children has gained a lot of attention. Still, there is limited data
regarding feasibility and reproducibility of elastography in the pediatric population.We aimed to
investigate the feasibility and intra-observer reproducibility of point shear wave elastography in
children.
Methods: We conducted a prospective study which included 113 children (age range: 6 months-20
years, mean age 10.87±4.23 years, 47.8% girls, mean body mass index (BMI) 23.65±7.8 kg/m2). We
divided our study population into children with diffuse liver disease (DLD, n= 53) and controls (n=60).
We used Virtual Touch Tissue Quantification- VTQ (Acuson S2000, Siemens), with a 4C1 probe. We
performed 10 measurements for each child and calculated the respective medians and IQRs. We
defined as unreliable a result with an IQR/median ratio above 30%. Furthermore, we considered a
measurement failed, if “X-X-X” was displayed on the screen. We defined as unquantifiable an
evaluation with more than 4 failed measurements. For the intra-observer reproducibility analysis we
compared the first five and last five measurements using Interclass Correlation Coefficients (ICCs) and
the Bland-Altman plots.
Results: We obtained in unquantifiable results in 2.65% children (3/113). 8.85% (10/113) of the
results were unreliable. The overall median and the medians of the first five and last five
measurements were similar in the study population (1.2 (0.33) m/s vs 1.2 (0.37) m/s vs 1.2 (0.41) m/s,
p= 0.65) and across study groups: children with DLD (1.22 (0.45) m/s vs 1.23 (0.41) m/s vs 1.24 (0.47)
m/s, p= 0.73) and controls (1.16 (0.35) m/s vs 1.16 (0.34) m/s vs 1.18 (0.38) m/s, p= 0.74).The
agreement between the first five and the last five measurements was excellent overall (ICC= 0.895
(0.847-0.928)) and across study groups: DLD (ICC= 0.948 (0.911-0.970)) and controls (ICC= 0.786
(0.631-0.872)).
As shown in the overall Bland-Altman plot (Figure) the mean difference between the first five and last
five measurements was 0.03±0.31. The 95% upper and lower limits of agreement (LOA) were 0.59
and -0.65, respectively. The 95% upper and lower LOA in the study groups were: children with DLD
0.42 and -0.37; controls 0.69 and -0.85.
Conclusion: Point shear wave elastography has great feasibility in children and may be used in the
pediatric population with high intra-observer reproducibility.
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[Overall Bland-Altman plot of differences between the first five and last five measurements.]
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Application of a NGS MultiGene panel in Biliary Atresia: preliminary results
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Biliary atresia (BA) is a disorder of neonates in which there is progressive obliteration or discontinuity
of the extra-hepatic biliary system, resulting in obstruction of bile flow. Biliary atresia is multifactorial in
aetiology and probably represents a final phenotype. Few studies addressed the prevalence of genetic
variants in this heterogeneous group of patients.
Objectives and Study: To apply a NGS panel for cholestasis in patients with a previous diagnosis of
BA aiming to identify the prevalence and significance of genetic variants.
Methods: Since January of 2017, we applied a novel NGS panel of 54 genes (ABCB11, ABCB4,
ACAD9, AKR1D1, ASAH1, STP8B1, BAAT, BCS1L, CC2D2A, CFTR, CLDN1, CYP27A1, CYP7A1,
CYP7B1, DCDC2, DGUOK, GBA, GBE1, HSD3B7, INVS, JAG1, LIPA, MKS1, MPV17, MYO5B,
NOTCH2, NPC1, NPC2, NPHP3, NR1H4, PEX1, PEX10, PEX11B, PEX12, PEX13, PEX14, PEX16,
PEX19, PEX2, PEX26, PEX3, PEX5, PEX6. PEX7, PKHD1, POLG, POLG2, RRM2B, PERPINA1,
SLC25A13, TJP2, TRMU, VIPAS39 and VPS33B), in patients previously diagnosed with BA
(cholangiography and/or histology). Our strategy is based on exome sequencing data collection with
virtual panel bioinformatic analysisof the genes of interest, complemented with investigation of large
gene rearrangements by coverage analysis when indicated, in patients previously diagnosed with BA
(clinical and cholangiography or histology). Variants were classified according to the American College
of Medical Genetics and Genomics Classification Guidelines and clinical interpretation was performed
for variants classified has pathogenic, probably pathogenic and of uncertain significance (VUS).
Results: We screened a cohort of 49 BA patients and identified 26 patients (54%) with 38 variants.
Alpha-1-antitrypsin deficiency associated genotypes were found in three cases; clinical revaluation
and familial studies of 7 cases is currently ongoing (2 cases for the confirmation of potential compound
heterozygosity for VUS in CFTR, 3 patients with VUS in NOTCH2, 1 case for the confirmation of
potential compound heterozygosity in BCS1L and 1 patient with a POLG2 VUS).
Conclusion: In this cohort, we have found a considerable percentage of variants in genes known to
be involved in liver diseases. Although preliminary, our results highlight the need of further studies to
clarify the contribution of variants in these genes to the multifactorial pathophysiology.
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Acute liver failure in children - a 10 year single center experience from India
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Objectives and Study: Acute Liver failure(ALF) is a life threatening condition characterised by rapid
deterioration of hepatic function in a child without previous underlying liver disease and a common
cause of liver related mortality and Pediatric Intensive Care Unit(PICU) admissions. We prospectively
analyzes all the cases of ALF that had been admitted in our hospital in the last 10 years and tried to
find out different etiologies and their outcomes.
Methods: All the cases that fulfilled the diagnostic criteria of ALF and has been admitted between the
time period of March 2009 to November 2018 has been studied prospectively in a pediatric tertiary
care hospital in India without any facility for liver transplantation. The clinical and laboratory details had
been noted down and outcomes (either recovery ,death or transfer to a transplant center) had been
analysed.
Results: In the period of study we got 241 cases of liver failure most of which needed PICU
admission.Among 241 cases,139 had been survived(57.6%) and 92 patients had been
expired(38.2%). 10 patients(4.2%) had been transferred to a transplant center where 4 had been
successfully transplanted.Among all the cases of ALF, dengue (n=52)followed by scrub typhus(n=46)
followed by Hepatitis A (n=31)were the predominant causes for ALF. In 36 patients (15%) the cause of
liver failure could not be identified. Outcome was excellent in scrub typhus group(96% survival)
followed by dengue(74%).Mortality was highest in tyrosinemia(100%),followed by hemophagocytic
lymphohistiocytosis(83%).We found tropical infections(n=140) became the predominant cause
(58%)for ALF . Though most of the patients of Dengue with ALF did not die due to ALF rather
succumbed due to multiple organ dysfunction and refractory shock,ALF in dengue patients
significantly increased the total mortality among Dengue patients.
Conclusions: As there is no transplantation facility in our hospital, the ALF related mortality(38%) is
still very much high in comparison to other centers with transplantation facility. Tropical infections are
the predominant causes (58%) in our center where scrub typhus is the highest in numbers with an
excellent outcome. The non infectious causes carries a high mortality rate than the infectious cause.In
15% of cases the cause of ALF could not be identified and these carry a mortality of more than 50%.
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Novel missense mutation in VPS33B is associated with isolated low-GGT cholestasis:
incomplete phenotype of ARC syndrome
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Arthrogryposis, renal dysfunction and cholestasis (ARC) syndrome is a fatal multisystem disorder
caused by biallelic VPS33B or VIPAS39 mutations. Typical ARC patients manifest three cardinal
symptoms as the name describes and usually die within one year, while there are some reports about
incomplete/attenuated phenotypes. However, it is unknown whether VPS33B/VIPAS39 defects would
have a phenotype spectrum
Objectives and Study: Patients with confirmed biallelic VPS33B/VIPAS39 mutations were enrolled
and studied the genotype-phenotype correlations.
Methods: Novel mutation was predicted by online websites SIFT, Polyphen2, PROVEAN and
MutationTaster, with frequency checking within in-house databases and public databases
1000genomes, ExAC, ESP6500 and gnomAD. Novel missense mutation were cloned in VPS33B ORF
plasmid, co-transfected into HEK-293T cell lines, and harvested 48hrs later. Western blotting and
immunofluoresency were performed to investigate whether the mutation will affect the protein
expression and interaction. Serum bile acids profiling were performed within VPS33B/VIPAS39
mutants and controls with primary BSEP defect and healthy donors.
Results: Through next generation sequencing, we identified a novel VPS33B mtuation c.1726T>C,
p.C576R in three patients with previously unexplained low-glutamyltransferase cholestasis, without
typical kidney or joint involvement. The mutation was predicted pathogenic and never reported in
public or in-house databases. Cell-based studies revealed the mutant VPS33BC576R sharply declined
VPS33B & VIPAS39 expression and abolished interaction with VIPAS39. Serum bile acid profiles
showed increased total bile acids, primary bile acids but decreased secondary bile acids, suggesting
very similar changes with patients with primary BSEP defects.
Conclusion: For the first time, it was reported that VPS33B defect presenting isolated cholestasis,
which patients sharing one novel missense VPS33B mutation c.1726T>C, p.C576R, causing declined
protein expression and abolished interaciton with VIPAS39

Contact e-mail address: nessyqiu@126.com

Volume 68, Supplement 1, May 2019

869

HEPATOLOGY - General Hepatology
H-P-115
Transjugular liver biopsy is feasible and safe in high risk children older than 5 years: largest
pediatric experience in 75 children
Bikrant Biharilal Raghuvanshi1, Vikrant Sood1, Rajeev Khanna1, Seema Alam1
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Objectives and Study: Transjugular liver biopsy (TJLB) is indicated in adults with coagulopathy,
severe thrombocytopenia or significant ascites. There are sporadic data on feasibility and safety of
TJLB in children. The objective of this study was to evaluate indications, feasibility, quality and
complications of TJLB in children.
Methods: Medical records of all children upto 18 years of age who underwent TJLB between January
2011 and November 2018 were retrieved and relevant data collected. During this period 2
hepatologists and 1 intervention radiologist independently performed TJLB in children. A 18G/19G
Labs-100 or Labs-200 TJLB set by Cook was used for biopsy under fluoroscopy guidance.
Results: TJLB was technically feasible in 75 out of 76 children who were taken up. The indications for
TJLB included coagulopathy (INR > 1.5), thrombocytopenia (Platelets < 60000/cu.mm), significant
ascites, need for hepatic venous pressusre gradient (HVPG) measurement or a combination of these
[Figure 1].

[Figure: Indications for TJLB in children]
The mean age of the children was 183 months with 65% being male. The youngest child was 61
months old, weighed 15.9kg with height of 105cm. The most common presentation of these children
were decompensated chronic liver disease in 31, splenomegaly and portal hypertension in 18 and
fulminant liver failure in 10 (acute liver failure:2; acute-on-chronic liver failure:8).
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The number of passes taken varied from 1 to 4. The mean size of liver tissue obtained was 1.3 ± 0.6
cm (Range 0.5 - 3.4cm). The biopsy tissue was deemed optimal (defined as minimum 5 portal tracts
included) in 70 (93.3%). TJLB helped make an etiological diagnosis in 53 (70.7%) children; the most
common etiological diagnosis being autoimmune liver disease in 18 and non cirrhotic portal fibrosis in
13. The complications of TJLB included hemobilia in 1, mild bleed in 1 and hypersensitivity reaction to
contrast in 1. The child with hemobilia required multiple blood products transfusion followed by
vascular embolization. Additional HVPG measurement was made in 51 (68%) with a mean pressure of
14.7 ± 4.9mm Hg. Forty-one (80.4%) had HVPG more than 10mmHg.
Conclusions: Transjugular liver biopsy is technically feasible in most high risk children older than 5
years of age. An optimal biopsy could be obtained in 93.3% and helped in making an etiological
diagnosis in 70.7%. TJLB is safe with major complication rate of 1.3% and minor complication rate of
2.7%. It has additional benefits like direct HVPG measurement.
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Acute Kidney Injury alters the natural course and is associated with poor outcome in children
with acute liver failure: Analysis of 227 cases
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Objectives and Study: Kidney is one of the major extra-hepatic organ involved in pediatric acute liver
failure (PALF). The objective of this study was to describe the profile of acute kidney injury (AKI) in
children with PALF and to evaluate its effect on natural course and outcome.
Methods: PALF was defined as evidence of acute liver injury with coagulopathy characterized by a
corrected INR of >1.5 in presence of hepatic encephalopathy (HE) or INR > 2 in absence of clinical
HE; and no evidence of previously known/unknown underlting chronic liver disease. AKI was defined
and staged as per latest KDIGO guidelines. Data was collected from records maintained prospectively
for another study on PALF. Study included children upto 18 years of age. Outcome was defined at day
28 of hospitalization.
Results: A total of 227 children satisfied the definition of PALF. The most common etiology for PALF
was acute hepatitis A virus infection in 102 (44.9%) followed by an indeterminate etiology in 44
(19.4%). AKI was seen in 57 (25.1%) of children with PALF; 33 at admission and 24 during the course
of hospital stay. There was no difference in incidence of AKI among different PALF etiology. The mean
age of these children was 10.8 ± 5.1 years with mean bilirubin, INR, lactate, PELD and creatinine of
12.5 ± 10.5mg/dl, 4.3 ± 2.5, 4.9 ± 3.3mmol/L, 30.8 ± 10.1 and 1.2 ± 1.3mg/dl respectively. The most
common factors leading to AKI were dehydration/shock (22, 38.6%), septic shock (9, 15.8%), sepsis
(5, 8.8%) and drugs (4, 7%), whereas cause could not be ascertained in 12(21.1%). Most (71.9%)
children had grade 3 AKI. Resolution of AKI on medical therapy was seen in 25 (43.9%). Of the
remaining 32, 18 received CRRT; 5 (27.8%) of whom improved. Survival with native liver was 80% in
those who showed resolution of AKI versus 0% in those where AKI did not improve; whereas, survival
was 50.6% in those without AKI [Figure 1]. On univariate analysis, older age, need for ICU care, SIRS,
culture positive infection and those receiving plasmapheresis were more likely to develop AKI. On
logistic regression, older age and need for ICU stay were factors associated with higher risk of AKI.
Conclusion: AKI affected 25.1% of children with PALF. Pre-renal insults were the commonest cause
of AKI in PALF. Older age and need for ICU stay were independent factors associated with
development of AKI. Resolution of AKI on medical therapy was seen in 43.9% with survival of 80%.
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[Fig 1: kaplan Meier Survival startified by resolution of Acute Kidney Injury]

Contact e-mail address: bikrant18may@gmail.com

Volume 68, Supplement 1, May 2019

873

HEPATOLOGY - General Hepatology
H-P-117
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Objectives and Study: Sarcopenia, a progressive and generalized loss of skeletal muscle mass,
strength, or function1, can be determined by measuring the total psoas muscle area (tPMA). Current
research shows sarcopenia is associated with poor post-surgical outcome2,3. Children with
hepatoblastoma (HB) have a high risk of sarcopenia due to malnutrition, systemic inflammation,
chemotherapy, and immobility4.Hence, we hypothesized that children with HB would have a smaller
tPMA than healthy controls and that tPMA correlates with clinical outcome.
Methods: Children (ages 10 months to 10 years) with HB treated at our institution from 2009 to 2018
were included in this pilot study. Pre-surgical CT or MRI images were retrieved from the hospital
imaging database. tPMA was measured at 2 intervertebral disc levels (L3-4; L4-5). Percentile
categories were calculated using age and gender specific reference values from a large cohort of
pediatric trauma victims. tPMA percentile categories were correlated with clinical variables and
outcome.
Results: A total of 40 children with HB were included. On both lumbar levels, tPMA was significantly
smaller in HB subjects compared with healthy controls (L3-4: median 323 mm2, IQR 261-421; P<
0.0001; L4-5: median 452 mm2, IQR 339 to 519; P < 0.0001). tPMA category (percentile) correlated
poorly with weight-for-height (L3-4: p=0.29; L4-5: p=0.13). Most patients had a normal weight-for-age z
score (median -0.52, IQR -1.3 to 0.06), weight-for-height z score (median -0.33, IQR -1.2 to 0.59), and
BMI percentile (median 34.5, IQR 13.7 to 75.1). tPMA in HB did not correlate with age at diagnosis,
length of hospital stays, days in PICU, metastasis, AFP levels, PRETEXT, tumor type/histology or
focality. Children with lowest tPMA (< 5thpercentile) had an increased risk for relapse or transplant
(Relative risk = 1.9; 95%CI 0.4 - 8.1).
Conclusions: In this retrospective pilot study, tPMA was significantly lower in children with HB
compared with healthy controls. In addition, most children with HB had a normal weight and height. No
correlation of tPMA and short-term outcome is seen, but risk of relapse or transplant was slightly
higher in children with lowest tPMA percentile category.
References:
1. Cederholm T, Barazzoni R, Austin P, et al. ESPEN guidelines on definitions and terminology of
clinical nutrition. Clinical Nutrition. 2017;36(1):49-64.
2. Englesbe MJ, Patel SP, He K, et al. Sarcopenia and mortality after liver transplantation. J Am Coll
Surg. 2010;211(2):271-278.
3. Jones KI, Doleman B, Scott S, Lund JN, Williams JP. Simple psoas cross-sectional area
measurement is a quick and easy method to assess sarcopenia and predicts major surgical
complications. Colorectal Dis. 2015;17(1): O20-O26.
4. Bauer J, Jürgens H, Frühwald MC. Important aspects of nutrition in children with cancer. Adv Nutr.
2011;2(2):67-77.
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We report the case of a 27-day-old female that was admitted to the emergency department of
Giannina Gaslini Children's Hospital because of an episode of cyanosis and hypotonia after
regurgitation, failure to thrive and some vomiting episodes. She was feeding with breast milk and
formula.
Clinical examination showed skin pallor, mild depression of the anterior fontanel, mild hepatomegaly,
distal oedema, severe malnutrition. Laboratory examinations showed: severe normochromic
normochromic anemia (Hb 6.2 g/dl), thrombocytopenia (platet count 27000/µL), hypoalbuminemia
(1082 mg/dl), slightly elevated concentration of C-reactive protein (4.44mg/dl) with normal serum liver
enzymes levels, conjugated and unconjugated bilirubin, coagulation, renal function, lactate
dehydrogenase. She was initially managed by multiple blood transfusions, platelet apheresis, IV
immunoglobulin, albumin and large-spectrum antibiotic administrations. Extensive clinical and
laboratory evaluation for neonatal alloimmune thrombocytopenia, congenital infections, metabolic and
endocrinological disorders was negative. Bone marrow aspiration was normal. Abdominal ultrasound
showed mild hepatomegaly with hypoechoic nodular lesions, mild ascites, not splenomegaly;
abdominal computed Tomography scanning confirmed hypodense liver nodules and showed diffused
hypodense periportal thickening, not renal involvement. Wedge liver biopsy showed ALK-positive
Histiocytosis: large cells in the liver parenchyma, sinusoids and portal spaces demonstrated
immunoreactivity for S100, CD68 (PGM1 and KP1), CD4 and CD163 (less common), consistent with
histiocytic differentiation; CD1a, langerina and CD30 were negative; the histiocytes showed strong
cytoplasmic and membranous reaction for ALK and ALKp80. Total body magnetic resonance and
esophagogastroduodenoscopy did not show histiocytosis in other districts. In the meantime neonatal
screening for cystic fibrosis was positive and concentrations for pancreatic E1 in stools was indicative
of exocrine pancreatic insufficiency, so she started pancreatic enzyme replacement therapy and
parenteral nutrition, gaining weight. Subsequently the sweat test was positive and she resulted
homozygous for the F508del-CFTR mutation (her parents heterozygous): Cystic Fibrosis was
confirmed.
Anemia, thrombocytopenia and hypoalbuminemia gradually resolved spontaneously so she did not
received chemiotherapy. She was discharged orally feed in good clinical condition, only with
pancreatic enzyme replacement therapy.
Conclusion: ALK-positive histiocytosis is a recently described rare systemic histiocytic proliferative
disorder of early infancy presenting with anemia, thrombocytopenia and organomegaly, characterized
by proliferation of morphologically distinctive histiocytes with unique expression of ALK. In literature
only five cases have been described, some of which presented bone marrow or kidney involvement. It
can slowly resolved or needs chemotherapy. In our case histiocytosis did not need chemotherapy by
the moment (follow up of 7 month).
We want also to underline that this is the first documented case of association of ALK-positive
histiocytosis and Cystic Fibrosis.
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Contrast-enhanced echocardiogram for the detection of intrapulmonary shunts in children with
portal hypertension or portosystemic shunt
Nathalie Rock1, Albane Maggio1, Cécile Tissot1, Dominique Belli1, Maya Bouhabib1, Maurice Beghetti1,
Valérie McLin1
1University

Hospital of Geneva, Department of Pediatrics, Geneva, Switzerland

Objectives and Study: Hepatopulmonary syndrome is defined by the presence intrapulmonary
shunting (IPS) and hypoxemia in patients with portal hypertension (PHTN) or congenital/surgical
portosystemic shunts. (PS)
The aim of this study was to evaluate if saline contrast echocardiography (CEE) is as efficient as lung
perfusion scintigraphy to detect IPS in children with PHTN or PS and to define how many cardiac
cycles is needed to exclude intrapulmonary shunts.
Methods: This is a cross-sectional study. Inclusion criteria were: 1) presence of portal hypertension
(PHTN) or portosystemic shunt (PS) diagnosed on abdominal ultrasound, 2) technically valid saline
contrast echocardiogram, 3) lung perfusion scintigraphy examination within 6 months of the
echocardiogram, 4) exclusion of intra-cardiac shunt. The agitated saline mix solution was injected as a
bolus, at the end of a 10 seconds Valsalva maneuver. A four chamber apical view of the heart was
acquired simultaneously by a trained sonographer. The number of cardiac cycles was counted
between right atrial opacification and the arrival of contrast in the left atrium. We analyzed our data
after 3 and 5 cardiac cycles, to compare them with lung perfusion scintigraphy. This exam allows the
quantification of the right-to-left shunts and calculation of shunt index (SI) using radiolabeled albumin
macroaggregates (99mTc-MAA). A SI < 0.33 was considered as normal (score=0), a score 1
(subclinical shunt) was given is SI between 0.33 and 0.89. SI ≥ 0.9 were scored 2 (SI = 0.9 -1.99) or 3
(SI > 2). All scores ≥ 1 were considered as IPS present.
Results: The study population was composed of 51 children (22 girls-43%) aged 2.1 to 18.8 years. 45
patients had PHTN (45/51, 88%), and 6/51 (12%) had a PS shunt (4 surgical). Eight subjects (8/51,
15.7%) presented an IPS at the lung perfusion scintigraphy, 6 (11.8%) with a SI =1 and 2 (4%) with SI
≥ 2. Biological markers were not different between diagnostic groups and between subjects with or
without IPS diagnosed with lung perfusion scintigraphy (p>0.05 for all). The results of CEE after 3 and
5 cardiac cycles and comparison with the lung perfusion scintigraphy are presented in the Table. The
cardiac cycle at which the bubbles appeared in the left atrium was highly inversely correlated to the SI
measured with the scintigraphy (r=-0.563; p=0.001).
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1.

Lung perfusion scintigraphy
IPS present

Echocardiogram
≤ 3 cardiac
Positive
cycles

Total no. of
patients

IPS absent

4

1

5

Sensitivity
50.0 %

Positive
predictive
value 80%

Negative

4

42

46

Specificity
97.7 %

Negative
predictive
value 91,3%

Total no. of
patients

8

43

51

2.

Lung perfusion scintigraphy
IPS present

Echocardiogram
≤ 5 cardiac
Positive
cycles

IPS absent

Total no. of
patients

6

4

10

Sensitivity
75.0%

Positive
predictive
value 60%

Negative

2

39

41

Specificity
90.7 %

Negative
predictive
value 95.1%

Total no. of
patients

8

43

51

[Comparison of results of CEE and lung perfusion scintigraphy.1: Results after 3 cardiac cycles. 2:
Results after 5 cardiac cycles.]
Conclusions: Our study confirms that CEE is highly specific (97.7%) already after 3 cardiac cycles
with a markedly better sensibility (75%) when looking at 5 cardiac cycles. Furthermore, we showed
that a negative test at 5 cardiac cycles allows the exclusion of an intrapulmonary shunt with 95% of
negative predictive value. We conclude that contrast echocardiogram is sufficient for the screening of
IPS in children with liver disease.
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Intracranial hypertension and papilledema in a large cohort of pediatric Alagille syndrome
Nathalie Rock1,2, Tanguy Demaret1, Xavier Stephenne1, Isabelle Scheers1, Francoise Smets1, Valérie
McLin3, Antonella Boschi4, Etienne Sokal1
1Universitary

Clinics St. Luc, Department of Pediatrics, Brussels, Belgium
Hospital of Geneva, Department of Pediatrics, Geneva, Switzerland
3University Hospitals Geneva, Department of Pediatrics, Geneva, Switzerland
4Universitary Clinics St. Luc, Department of Ophthalmology, Brussels, Belgium
2University

Objectives and Study: Ophthalmic abnormalities are amongst the 5 major criteria for diagnosing
autosomal dominant Alagille syndrome (AS), of which embryotoxon, pseudo-papilledema (PPO), and
pigmentary retinopathy are the most common. Papilledema (PO), with or without intracranial
hypertension (ICHT)/pseudotumor cerebri syndrome (PTCS), are rarely described. We here report 9
cases of bilateral PO in an AS cohort, 5 of whom were diagnosed with PTCS that occurred after liver
transplantation.
Methods: We reviewed ophthalmologic examination data from 85 pediatric patients with clinically (n =
48) and/or genetically (n = 37) proven AS, who were followed in 2 referral hospitals (UCL St Luc
Brussels, n = 75; HUG Geneva, n = 10). Patients who received liver transplantation (LT) (n = 40) were
compared with pediatric patients (n = 40) with LT for indications other than AS.
Results: Sixty-nine patients fulfilled the inclusion criteria; the PO incidence in this cohort was 13%
(9/69, 13%). Forty of these patients (40/69, 58%) underwent LT, of whom 2 developed true PO before
LT and 6 developed PO after LT (6/40, 15%). One non-LT child (1/28, 3%) had PO, but had a normal
neurological examination and rapid resolution. PO resolved spontaneously or remained stable without
complications in 4 patients (2 with pre-transplant onset) (4/69, 6%). The remaining 5 patients had a
normal neurological examination and cerebral magnetic resonance imaging findings (5/69, 7%).
Probable PTCS was diagnosed in 1 patient and definite PCTS was diagnosed in 4 patients. PTCS was
treated with steroids alone in 1 patient, and in combination with acetazolamide in 2 patients. In 2 of
these 3 patients, ventriculo-peritoneal derivation was ultimately required for severe progressive visual
loss. PPO was present in 10 other (10/69, 10%). One patient in the non-AS cohort had PO, yielding an
incidence of 2.5% (1/40).
Conclusions: True PTCS may be underdiagnosed in AS, but should be considered as a feature of
this syndrome. Our findings supports the necessity of close follow-up of ophthalmologic complications
before and/or after LT, because of the risk of severe and irreversible loss of vision.

Contact e-mail address: nathalie.rock@hcuge.ch

Volume 68, Supplement 1, May 2019

878

HEPATOLOGY - General Hepatology
H-P-121
Long-term neurodevelopmental outcomes in children with biliary atresia
Lyan Hendrika Rodijk1, Anne Eveline den Heijer2, Jan-Bernard Frederikus Hulscher1, Hendrik Jan
Verkade2, Ruben Henk-Jan de Kleine3, Janneke Leontien Maria Bruggink 1
1University

Medical Centre Groningen, Paediatric Surgery, Groningen, Netherlands
Medical Centre Groningen, Paediatrics, Beatrix Children’s Hospital, Groningen,
Netherlands
3University Medical Centre Groningen, Hepatobiliary Surgery and Liver Transplantation, Groningen,
Netherlands
2University

Objectives and Study: Biliary atresia (BA) is a cholestatic liver disease in infants. Surgical treatments
in the form of Kasai porto-enterostomy (KPE) and liver transplantation (LTx) have strongly improved
long-term survival of BA patients. Little is known, however, about the long-term neurodevelopment of
BA patients. We aimed to assess neurodevelopmental outcomes in school-aged BA patients.
Methods: All Dutch school-aged children (6-12 years), diagnosed with BA, were invited to participate
in this cross-sectional study. We used validated tests and questionnaires to assess motor skills,
cognition, and behaviour. Motor skills and IQ were scored normal, borderline or low, based on cut-off
values as supplied by the test manuals. Scores were compared to age and gender matched Dutch
norms. Results are given in percentages or means ± SD.
Results: We included 46 children (78% participation), with a median age of 11 years (range 6-13
years). Thirty-six children received LTx (78%). Twelve children (26%) received special education (vs
2.4% of the norm population; p< 0.01). Motor outcome was significantly lower compared to the norm
population (n=41; p< 0.01), with 25% normal (vs 85%), 25% borderline (vs 10%) and 50% low scores
(vs 5%). Total and performance IQ were significantly lower in BA patients compared to the norm
population (91±18 and 88±18, respectively, vs norm 100±15; both p< 0.01), while verbal IQ was not
(96±17; p=0.09). Children scored significantly lower on planning, visuomotor integration, attention and
perceptual ability (Z-scores of respectively -0.42±0.97; -0.59±0.93; -0.64±1.03 and -0.40±1.13; all p<
0.01). Scores on memory and strategy formation were not significantly different from the norm
population. Parents reported problems in behaviour (23% vs norm 2%), attention (10% vs norm 5%)
and hyperactivity (18% vs norm 5%) (all p< 0.01), not in executive functioning. There were no
significant differences in test scores between children who had undergone LTx and those who had
not.
Conclusion: A higher fraction of school-aged children with BA have neurodevelopmental impairments
compared to the norm population, especially regarding motor skills. Our data strongly warrant
evaluation of neurodevelopmental intervention programs to assess whether long-term outcomes could
be improved.
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[Distribution of IQ and motor scores of children with BA compared to expected values. * p < 0.05 ]
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Wilson disease: a novel mutation in the ATP7B gene
Norberto Rodriguez-Baez1, Luis Sifuentes Dominguez1, John Andersen1
1University

of Texas Southwestern Medical Centre, Department of Paediatrics, Dallas, United States

Objectives and Study: Wilson disease (WD), a disorder of copper metabolism, is caused by
mutations in the ATP7B gene, a copper transporting ATPase. Studies have shown that non-sense
mutations are associated with a more aggressive disease course. The most common mutation for WD
seen in Chinese and ethnically related populations is an amino acid substitution in exon 8.
Methods: We report a case of a novel mutation in exon 11 of the ATP7B gene in an Asian family
associated with a more aggressive course of the disease.
Results: A 15-year-old Burmese female, with no significant medical history, was hospitalized for a 4day history of jaundice. Physical examination was significant for scleral icterus, hepatomegaly,
generalized jaundice and an intact neurological exam with no Kayser-Fleisher rings. Admission studies
showed mild elevation of the aminotransferases, cholestasis, and elevated international normalized
ratio. Studies were negative for hepatitis A, B, and C, cytomegalovirus, Epstein Barr virus, herpes
virus, varicella virus, Adenovirus and Enterovirus. Autoimmune hepatitis markers were negative.
Alpha-1-antitrypsin phenotype was normal. She had low ceruloplasmin levels and elevated copper in a
24-hour urine collection. Liver biopsy showed chronic active hepatitis with portal and lobular
inflammation, bridging portal fibrosis, steatosis, ballooning degeneration, and hepatocellular and
intracanalicular cholestasis. Hepatic copper content was elevated at 1361 mg/g. Findings were
consistent with Wilson disease. Genetic analysis showed a novel mutation in the ATP7B gene (nonsense homozygous mutation to exon 11 of ATP7B gene with a premature stop codon, characterized
by nucleotide change c2692 C>T, amino acid change p.Q898X). Her family history was significant for
a brother with similar complaints who died at age 14 of liver disease. She was placed on chelation
therapy. However, she developed gastrointestinal bleeding secondary to trientine and she was
transitioned to penicillamine. She continued with progressive coagulopathy and worsening liver
disease and she underwent orthotopic liver transplantation. Her explanted liver showed cirrhosis. Her
post-transplant course was uncomplicated and she was discharged on immune suppression with
tacrolimus.
Conclusions: This case describes a novel mutation associated with predominant hepatic features,
aggressive liver disease and poor response to conventional chelation therapy. This novel mutation
differs in location and may represent a prevalent mutation in non-Chinese Southeast Asian
populations.
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A case of wolman disease with two novel lipa gene mutations
Elena Roslavtseva1, Anton Anoushenko2, Tatiana Bushueva1, Natalia Jourkova3, Alexander Pushkov3,
Kirill Savostianov3
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Objectives and Study: According to the international OMIM database, mutations in the LIPA
gene(chromosome 10q23.3) are described in patients with lysosomal acid lipase deficiency (LALD):
cholesteryl ester storage disease and Wolman disease (OMIM 278000). We describe a clinical case of
Wolman's disease in Russian infant with two novel mutations in the LIPA gene.
Methods: In patient with Wolman disease, all the coding exons (02-10) of the LIPA gene, as well as
the adjacent intron regions, were investigated by direct automatic sequencing.
Results: A 2,5 months baby girl was admitted to our hospital with complaints of jaundice, failure to
thrive, abdominal distention, psycho-motor delay, increased edema. She was born from the 2nd
pregnancy, caesarian section with weight 3600 g, Apgar score 8/8 points, in non-consanguineous
marriage from healthy parents of Russian nationality. Their 1st child died at the age of 3 months of
liver failure, under the conclusion of the pathologist - “congenital cytomegalovirus infection, small node
cirrhosis, interstitial pneumonia, involution of thymus”. She was fed with expressed breast milk due to
reduced sucking reflex. She appeared jaundice, regarded as conjugative, on the 2nd day of life, liver
and spleen enlargement from 1 month of age. Increased transaminases and lactate dehydrogenase,
coagulopathy were observed under investigation at the place of residence. At the age of 1.5 months,
after repeated screening for cytomegalovirus infection, a storage disease was suspected. Diseases
such as Gaucher, Niemann-Pick, Mucopolysaccharidoses, Krabbe were excluded after biochemical
examination. The condition at the admission was very serious. An ultrasound and computed
tomography showed hepatosplenomegaly, diffuse parenchymal changes in liver, spleen and kidneys,
presence of free fluid in the abdominal cavity. Anemia, thrombocytopenia, the level of total and direct
bilirubin, transaminases, lactate dehydrogenase, ferritin progressively increased. The levels of
cholesterol and triglycerides were high. The activity of lysosomal acid lipase was low: 0.006 nmol 4
MI/disk per hour (normal > 0.07).The patient received 3 injections of Sebelipase-alpha 3 mg/kg. She
was transferred to feeding with low fat formula (Monogen) and received complex symptomatic
treatment, but unfortunately died at the age of 3.5 months because of liver and renal failure.
In exon 05 of the LIPA gene, a c.442del deletion was detected, leading to a shift in the reading frame
of p.Ala148Glnfs*13. In exon 07 of the LIPA gene, a deletion of c.817_818del was detected, leading to
a shift in the reading frame of p.Asn273Tyrfs*3. In her mother, a c.442del deletion was detected,
leading to a shift in the reading frame of p.Ala148Glnfs*13. In her father, a deletion of c.817_818del
was detected, leading to a shift in the reading frame of p.Asn273Tyrfs * 3. Both mutations are highly
probable pathogenic and are not described previously.
Conclusions: We describe a case of Wolman disease that led to death in a child with two previously
undescribed mutations in the LIPA gene. We believe that if LALD was diagnosed correctly with the first
child in the family, the death of the second child could have been prevented.
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Has the time come to include molecular genetics in the evaluation of cryptogenic/ undiagnosed
metabolic liver disease?
Srinivas Sankaranarayanan1,2, VS Sankaranarayanan1
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Kamakoti Childs Trust Hospital, Pediatric Gastroenterology, Chennai, India
Children Hospital, Pediatric Gastroenterology, Chennai, India

Objectives and Study:
- Despite extensive clinical, serological and histopathological tests, a significant proportion of our
children with chronic liver disease are labelled as unknown or cryptogenic liver disease for want of a
definitive diagnosis.In some children, liver histopathology gives a clue to the possibility of an
underlying yet undiagnosed metabolic liver disease by the presence of micro/macro vesicular
steatosis.
- The etiological work up and differential diagnoses for such cases are often very extensive and
expensive.
- Our aim was to evaluate the role of molecular genetics in helping us to establish the specific
etiological diagnosis of such cryptogenic liver disease/ undiagnosed metabolic liver disease.
Methods:
- This prospective study was conducted in the Department of Paediatric Gastroenterology, Kanchi
Kamakoti CHILDS Trust Hospital, Chennai and Dept. of Pediatric Gastroenterology, Apollo Childrens
Hospital, Chennai.
- All children who were labelled as cryptogenic liver disease/ undiagnosed metabolic liver disease
underwent molecular genetic testing.
- Based on the clinical phenotype analysis provided by the clinician, a clinical exome panel was
performed at Med Genome labs. The clinical exome was performed using targeted Next Generation
Sequencing (NGS) of the known mutations of liver diseases and reported according to ACG American College of Genetics guidelines.
Results: Clinical exome using NGS was performed in 11 children and genetic mutations were
identified in all 11 children. A strong clinical correlation was present to the identified mutation in
10/11 children. These cases have been elaborated in the tabular column.
There was a lack of clinical correlation in 1 case.
Conclusion:
- Molecular genetics is an invaluable tool in unearthing specific aetiologies of children with cryptogenic
liver disease / undiagnosed metabolic liver disease.
- Inclusion of molecular genetics helped us to make a definitive etiological diagnosis in ten out of
eleven children with undiagnosed liver disease.
- There is a felt need for case to case based interaction between primary hepatologists, geneticists
and pathologists, as we increasingly utilise molecular genetics in the work up of cryptogenic liver
disease.
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Micro-vesicular
steatosis with
periportal and
patchy bridging
fibrosis.

Cholesteryl
Storage disease
(Deficiency of
enzyme lysosomal
Acid lipase) Likely
pathogenic variant
identified.
Homozygous
missense variation
in exon 8 of LIPA
gene.

Hepatomegaly
persists. Good
synthetic liver
function. Currently
on UDCA.

Liver biopsy not
performed

Fanconi-Bickel
Syndrome
Pathogenic variant
identified
Homozygous 5'
splice site variation
in Intron 5 of
SLC2A2 gene

Doing well on
therapy for RTA.
Vitamin D and
Phosphate
supplementation
Avoid Glucose and
galactose and use
Fructose as main
sugar

Hereditary
Fructose
intolerance Likely
Pathogenic variant Doing better on
identified A
treatment for RTA
Homozygous
and on special diet
nonsense variation
in exon 3 of Aldo B
gene

2 years old boy, born
to nonconsanguineous
parents, with
incidentally detected
gross hepatomegaly

Normal Liver
biochemistry test with
slightly elevated
GGT. Mild
hypercholesterolemia.

2 years and 5
months old boy, born
to consanguineous
parents, incidentally
detected
hepatomegaly with
proteinuria and
glycosuria

Normal Liver
biochemistry.
Proteinuria,
Glycosuria. USG
abdomen: Fatty liver
and bilateral
nephromegaly
suggestive of
metabolic liver
disease

1 year and 6 months
old boy born to nonconsanguineous
parents with FTT,
recurrent vomiting
and frequent loose
stools. H/o aversion
to fruits and sweet.

Hypertriglyceridemia,
RTA with rickets, No
hypoglycaemia, Urine
NGRS - Negative,
Urine Sugar
Chromatography normal. Fructose
challenge testinconclusive

Micro-nodular
cirrhosis with
increased copper
deposition

7 months old girl,
born to nonconsanguineous
parents, with
jaundice, mild motor
developmental delay
and
Hepatosplenomegaly

Recent onset
jaundice - conjugated
hyperbilirubinemia
with elevated liver
enzymes. Viral
markers - Negative
Echo-Normal

Primary Systemic
Carnitine
Macro-vesicular
Deficiency Likely
steatosis involving
Pathogenic variant
80% of needle core
identified
tissue suggestive
Homozygous
of metabolic liver
missense variation
disease.
in exon 1 of the
SLC22A5 gene

2 months old boy,
born to nonconsanguineous
parents, with
jaundice, nystagmus,
marked failure to
thrive and
hepatosplenomegaly
6 months old girl,
born to
consanguineous
parents, presented
with neonatal
cholestatic jaundice
at 2 months, which
resolved on its own
by 4 months. At 6
months of age,
presented with
marked failure to
thrive and firm
hepatomegaly

Conjugated
hyperbilirubinemia
with raised liver
enzymes

Micro-vesicular
steatosis with
cholestasis and
hepatitis

Liver biopsy:
Neonatal cholestasis
Features of
which completely
neonatal hepatitis
resolved
pattern of injury
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Jaundice cleared
and hypotonia
improved. On oral
carnitine
supplementation.
Free serum
carnitine levels are
within limits.

Mitochondrial DNA
depletion syndrome
-3 (Hepatocerebral
type) Pathogenic
Progressive
variant identified A worsening of liver
Homozygous 11
function. Expired
base pair deletion
in exon 5 of
DGUOK gene

Mitochondrial DNA
depletion syndrome
-6 (Hepatocerebral
type) Likely
Progressive
Pathogenic variant
worsening of liver
identified
function. Expired
Homozygous
missense variation
in exon 3 of MPV17
gene
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2 months old boy,
born to
consanguineous
parents, with
neonatal cholestasis.
Elder sibling had
progressive
cholestatic jaundice,
liver failure and
subsequently
succumbed without
diagnosis.

Low GGT cholestasis.
Normal serum total
Neonatal Hepatitis
bile acids. Very high
pattern of injury
serum AFP > 1.5
lakhs.

3 months old boy,
born to
Low GGT cholestasis.
consanguineous
Normal serum total
Giant cell hepatitis
parents with
bile acids.
neonatal cholestasis,
IC bleed.

Delta(4) 3
Oxosteroid 5 beta
reductase
deficiency- a form
of inborn error off
bile acid
metabolism
Expired
Pathogenic variant
identified
Homozygous
missense mutationExon 3 of AKR1D1
gene
Congenital Bile
acid synthesis
defect - Type 1
Pathogenic variant
identified
Homozygous
missense variation
in exon 5 of the
HSD3B7

LFTs have
normalized. on
cholic acid
supplementation.
Doing well.

3 year old girl, born
to nonconsanguineous
parents, presented
with persistent
cholestatic jaundice
since 2 months of
age with
hepatosplenomegaly

Low GGT cholestasis.
Normal serum total
bile acids.
Conjugated
hyperbilirubinemia,
UGI scopy-early
oesophageal varices,
mild portal
hypertensive
gastropathy.

Congenital Bile
acid synthesis
defect - Type 1
Micro-nodular
Likely Pathogenic
cirrhosis with mild
variant identified
activity with marked
Homozygous
copper deposition
missense variation
in exon 6 of the
HSD3B7

LFTs have
normalized. on
cholic acid
supplementation.
Doing well.

8 years old girl, born
to consanguineous
parents, presented
with neonatal
cholestasis at 2
months of age with
clearance of
jaundice by one year
of age. Recurrence
of jaundice at four
years - found to have
chronic liver disease.
No pruritus.

TORCH screen negative, HIDAhepatic extraction
impaired with no
intestinal activity even
after 24 hours, done
at 2 months of age.
Viral markers, Wilson
and autoimmune
work up - negative.
Low GGT cholestasis
Low serum total bile
acids (18.2
micromol/l)

Congenital defect
in bile acid
synthesis with 3
Chronic long
Beta hydroxy C27
standing
steroid
cholestasis
oxidoreductase
associated with few deficiency - a form
apoptotic
of inborn error of
hepatocytes.
bile acid
Marked bridging
metabolism Likely
fibrosis with focal
Pathogenic variant
peri-sinusoidal
identified A
fibrosis
Homozygous 2
base pair deletion
in Exon 2 of
HSD3B7 gene

Definitive diagnosis
finally made only at
eight years of age.
Expired while
awaiting OLT.

[CLINICAL, LAB, HISTOPATHOLOGICAL AND GENETIC CORRELATION WITH OUTCOME]
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Poor outcome of hyponatremia in cirrhotics: correlation with plasma renin activity. Prospective
longitudinal study
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Objectives and Study: Ascites is a common complication of cirrhosis and is associated with poor
prognosis. Large volume paracentesis (LVP) leads to post-paracentesis circulatory dysfunction
(PPCD) in one-third of cirrhotic children and worsening of a prexisting hyponatremia (ref 1). There is
overall paucity of literature regarding hyponatremia in childhood liver disease. Our aimed to analyse
the hormonal dynamics, risk factors and outcome of hyponatremia in decompensated cirrhotic
children.
Methods: Enrolled children with severe ascites underwent single time (SLVP) or multiple paracentesis
(MLVP) with albumin infusion (1g/kg/dose) and < 200 ml/kg ascites extracted at each LVP. Diureticnaive patients were not initiated on diuretics. Diuretic exposed patients were continued on same dose
of diuretics. Serum sodium and plasma renin activity (PRA) were measured on baseline and day 6
(D6) of last performed LVP. Lowest D6 sodium (cumulative hyponatremia), maximal D6 PRA, delta
(difference of baseline and maximal D6) PRA of MLVP were compared to D6 of SLVP. Hyponatremia
was defined as < 130 meq/L. PPCD was defined rise of ≥1.5 times PRA at D6 from baseline.
Worsening PPCD was defined as ≥1.5 times increase of delta PRA of any 2 sessions of LVP in MLVP
group. “At-risk” group was defined as any cirrhotic child with ≥2 worsening PPCD episodes. Their
outcome at 3 months and maximal follow-up were noted. Poor outcome was defined as failure of
definitive therapy, need for liver transplantation or mortality
Results: Of 37 children (SLVP, n=17; MLVP, n=20), 92% had high PRA at baseline. The overall
incidence of PPCD was 43% (SLVP: 12%, MLVP: 70%; p=0.003). Baseline pediatric end-stage liver
disease (PELD) score >27 was associated with PPCD (sensitivity: 90%; specificity: 50%, p=0.01).
Worsening PPCD (n=12; 60%) and at-risk children (n=9; 45%) were identified in 52 sessions of MLVP.
Asymptomatic hyponatremia was found in overall 13% at baseline (n=2 SLVP; n=3 MLVP) which
increased to 59% (n=6 SLVP; n=16 MLVP) on D6 of last performed LVP (table 1). Asymptomatic
(81%) and persistent hyponatremia till day 21 (63%) were seen in PPCD group. Cumulative D6
hyponatremia in MLVP was lower than D6 hyponatremia in SLVP (124±4 mEq/L vs. 129±2 mEq/L;
p=0.03). Patients with D6 asymptomatic hyponatremia (n=22) were more prone to hemodynamic
changes (25%), renal impairment (35%), recurrence of ascites (60%) and hospital readmission (70%).
“At risk” patients had worsening of PELD scores (baseline: 25 ± 8 vs. follow-up 31 ± 6; p=0.01) and
symptomatic hyponatremia (4/9) at 3 months. 54% hyponatremia especially the at-risk group (n=8;
89%) had poor outcome at maximal follow-up (18 ± 7.4 months). Multivariate Cox proportional hazard
analysis (HR, 95% CI, p value) showed serum sodium (3.4, 1.2-4.5, 0.003) PELD scores (2.3, 1.5-7.6,
0.02) and maximum PRA (6.5, 3.3-13.3, 0.001) to be independently associated with poor outcome.
Conclusions: Hyponatremia is associated with post-paracentesis circulatory dysfunction and
complications in cirrhotics, especially the at risk patients. Hyponatremia, plasma renin activity and
higher PELD scores correlate with poor outcome in majority of cohort.
References: Sen Sarma M et al. J Hepatol 2015;63:1126-1132
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Asymptomatic
hyponatremia (n=22)

Normonatremia (n=15)

p value

Age (y), boys (n)

9.8 ± 4.4, 13

8.3 ± 5.1, 8

0.7, 0.81

Large volume
paracentesis;
single/multiple (n)

6/16

11/4

0.008

Height Z-scores (less
than 2 SD), n (%)

15 (68)

9 (56)

0.6

PELD score

29 ± 4

18 ± 10

0.03

Baseline PRA ( ng/mL/h ) 27.5 ± 18.4

19.1 ± 8.7

0.04

Maximum value of PRA
(ng/mL/h )

86.3 ± 21.2

33.1 ± 3.8

0.01

Folds elevation from
baseline*

3.1 ± 1.1

1.7 ± 0.4

0.02

Number of subjects with
PPCD, n (%)

13 (59)

3 (20)

0.02

Poor outcome, n (%)

12 (54)

2 (15)

0.01

[Comparison of decompensated cirrhotics with hyponatremia versus normonatremia on day 6 of large
volume paracentesis]
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Polymorphic variants of the gene of interferon lambda 3 and features of immune response in
children with chronic viral hepatitis C
Tatyana Sentsova1, Svetlana Denisova1, Lydia Ilyenko1, Irina Matinyan1
1Pirogov

Russian National Research Medical University, Faculty of Pediatrics, Moscow, Russian
Federation
Objectives and Study: IFN-λ 3 has the ability to suppress the replication of the hepatitis C virus,
regardless of interferons type I and II, and is involved in immunoregulation. The data on the frequency
of occurrence of polymorphic variants of the gene IFN-λ3 in the development of chronic viral hepatitis
C in children are controversial. The question of the immune aspects of the implementation of the
regulatory functions of various IFN-λ 3 genotypes in children with chronic viral hepatitis C remains
open. The aim of the work was to study the immune manifestations of polymorphic variants of the IFNλ3 gene to predict the development and course of viral hepatitis C in children.
Methods: To study the immune manifestations of the interferon-lambda 3 genepolymorphism in
chronic viral hepatitis C, 110 Russian children (54 girls and 56 boys) with chronic HCV infection aged
from 3 to 17 years were examined. All children were on combined therapy (pegylated interferon +
ribavirin). The control group consisted of 25 healthy children of the same age of Russian nationality.
Markers of genetic polymorphisms rs12979860 C> T and rs8099917 T> G of the IFN-λ3 gene were
analyzed using real-time polymerase chain reaction. The content of the soluble fraction of activated Thelper cells (sCD134), pro-inflammatory cytokines TNF-α, IL-1α, IL-6 and interferon-γ inducible protein
(IP-10) was determined by enzyme immunoassay.
Results: There were no changes in the concentration of pro-inflammatory cytokines and interferon-γ
inducible protein in the studied groups (p> 0.05). In children with chronic viral hepatitis C with
polymorphic variants G / G and T / G rs 8099917 of the INF-λ 3 gene, the development of the disease
occurred at lower levels (p < 0.0007) of sСD134 than in the group of children with T / T genotype.
Changes in the content of cytokines and IP-10 were absent in patients with the polymorphic variant T /
T and G / G + TG rs1299860, as well as in children with the polymorphism of the site rs8099917
(Tabl.). An evaluation of the associations of the investigated polymorphisms of the INF-λ3 gene with
immune indicators made it possible to reveal the intactness of some markers of the cellular link. This is
probably due to the low antiviral activity of the developed inflammation and can be considered as one
of the factors of the negative realization of the T/T rs12979860 allele in children with chronic viral
hepatitis C.
Conclusions: It was found that among the studied polymorphic variants of the IFN-λ3 gene in children
with chronic HCV infection, T allele of the marker rs12979860 is associated with infection and
chronization of HCV. The T/T rs12979860 genotype of the IFN-λ3 gene is unfavorable for the course
of chronic HCV infection due to low levels of activated T-lymphocytes, intactness of the
proinflammatory cytokines TNF-α, IL-6, IL-1α, and interferon-γ inducible protein IP-10. The revealed
relation of the polymorphic variants of c/C + С/T locus rs12979860 of INF-λ3 gene with the expression
of activated T-lymphocytes discloses the protective nature of these genotypes to the development of
chronic HCV infection in children.
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Groups

sCD134 pg/mL

TNF-α pg/mL

IL-1α pg/mL

IL-6 pg/mL

IP-10 pg/mL

Polymorphic marker INF-λ3 С>T [rs12979860]
1.С/С+С/Т

416,8±192,7

0,7033±0,086

0,3527±0,0063

0,4954±0,0073

199,5±21,2

2.Т/Т

95,67±54,46

0,8135±0,222

0,3438±0,0077

0,5124±0,018

240,9±43,12

р1-2

<0,0001

>0,05

>0,05

>0,05

>0,05

Polymorphic marker INF INF-λ3 T>G [rs8099917]
1.Т/Т

638±349

0,7039±0,085

0,3548±0,0085

0,5112±0,009

254,2±31,36

2.G/G+Т/G

168±114

0,722±0,116

0,3481±0,0066

0,4923±0,0094

182,3±22,54

р1-2

<0,0007

>0,05

>0,05

>0,05

>0,05

[TNF-α, IL-1α, IL-6, sCD134 and IP-10 levels in children with CVHC and various polymorphic variants
of the INF-λ3 gene.]
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Sofosbuvir/Ledipasvir in adolescents 12-17 years old with Hepatitis C virus genotype 1, 3 or 4
infection: a real-world experience
Daniele Serranti1, Emanuele Nicastro2, Fabiola Di Dato3, Marta Cangelosi4, Mara Cananzi5, Paola
Gaio5, Silvia Garazzino6, Pietro Vajro7, Maria Grazia Clemente8, Pier Luigi Calvo9, Elisa Bartolini1,
Greta Mastrangelo1, Icilio Dodi4, Raffaele Iorio3, Lorenzo D'Antiga2, Giuseppe Indolfi1
1Meyer

Children’s University Hospital of Florence, Paediatric and Liver Unit, Firenze, Italy
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4Ospedale dei Bambini 'Pietro Barilla', Azienda Ospedaliero-Universitaria di Parma, U.O.C. Pediatria
Generale e d'Urgenza, Parma, Italy
5University Hospital of Padova, Pediatric Hepatology, Padova, Italy
6Ospedale Infantile Regina Margherita, Città della Salute e della Scienza della Città di Torino,
Infectious Diseases Unit, Torino, Italy
7Università di Salerno, Dipartimento di Medicina, Chirurgia e Odontoiatria 'Scuola Medica Salernitana',
Salerno, Italy
8University of Sassari, Pediatric Clinic, Department of Medical, Surgical and Experimental Sciences,
Sassari, Italy
9Ospedale Infantile Regina Margherita, Città della Salute e della Scienza della Città di Torino,
Pediatric Gastroenterology Unit, Torino, Italy
2Hospital

Objectives and Study: The fixed-dose combination of Sofosbuvir/Ledipasvir (SOF/LED) has been
approved by the European Medicine Agency (EMA) for treatment of adolescents (12 to 17 years of
age) with chronic hepatitis C virus (HCV) genotype 1, 3 and 4 infection. The aim of this study was to
investigate the effectiveness and the safety of SOF/LED in adolescents with chronic HCV infection in
the real world.
Methods: This study is an ongoing, prospective, open-label, multicentre trial involving 13 Italian
centres and collecting real-world data on the use of direct-acting antivirals for treatment of chronic
HCV infection in Italian children and adolescents. All patients received the fixed-dose combination of
SOF/LED (400/90 mg) once daily with or without weight-dosed ribavirin as per EMA approval and
recommendations. The key efficacy endpoint was SVR12 (sustained virological response 12 weeks
after the end of treatment defined by negative HCV viremia as determined by a high-sensitive
detection method with a lower limit of detection < 15 IU/mL). Safety was assessed by adverse events
and clinical/laboratory data. The study is still ongoing.
Results: Forty-three consecutive adolescents were enrolled and treated between June and December
2018. The median age was 15.7 years (interquartile range 2.6). Genotype distribution was as follows:
genotype 1a, n 32 (74.4%); genotype 3, n 4 (9.3%); genotype 4, n 7 (16.3%). The majority were
female (60.5%). Nineteen patients are still on-treatment. Overall, the end of treatment response
(treatment week 8 or 12), SVR4, SVR8, and SVR12 were 100% (data available for 24, 20, 13 and 12
patients, respectively) and no virological breakthrough was observed. No patients experienced a grade
3-4 adverse event or a serious adverse event. Complete SVR12 data will be presented.
Conclusions: In clinical trials SOF/LED combination has been shown to cure 98% of adolescents
chronically infected with HCV genotype 1 or 4 with an optimal safety profile. However, patients
enrolled in clinical trials do not reflect the real patient population encountered in routine practice. The
preliminary results of the current ongoing study seem to demonstrate comparable rate of cure with
SOF/LED as that observed in the clinical trial environment, confirming that clinical trial findings
translate into the real-world setting.
Disclosure of Interest: Daniele Serranti, Elisa Bartolini and Giuseppe Indolfi are involved in a Phase
2 Clinical Trial sponsored by Gilead. Gilead is absolutely not involved in the present study.
Contact e-mail address: daniele.serranti@meyer.it
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Gallstone disease in children: an evolving entity?
Gisela Silva1, Helena Moreira Silva1, Marta Tavares1, Rosa Lima1, Ermelinda Santos Silva1,2
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Hospitalar Universitário do Porto, Centro Materno Infantil do Norte, CMIN, Pediatric
Gastroenterology Unit, Porto, Portugal
2Abel Salazar, Instituto de Ciências Biomédicas, Porto, Portugal
Objectives and Study: Gallstone disease (GD) belongs to the most frequent disorders in
gastroenterology but it is still unfrequently recognized in children. Physicians should be aware to this
underappreciated entity and prepared for a proper diagnostic and therapeutic approach. The purpose
of our study was to contribute to the characterization of the disease in the paediatric age.
Methods: Single center retrospective study of all patients, aged 0-18 years old, diagnosed with GD
over the last 5 years (2014-2018). Patients were categorized according to the presenting age: group A
(< 1 year old), group B (pre-scholar group - < 6years old) and group C (children ≥ 6 years old and
teenagers). We analyzed demographic, clinical, laboratorial and imaging variables and also
therapeutic approach, complications and outcome.
Results: Thirty-eight patients (60,5% males) with a median age at the time of diagnosis of 8 years
(0,1-18). The main predisposing risk factors were identified as follows: group A (n=7) - newborn
complications such as sepsis, antibiotics and parenteral nutrition (n= 4); group B (n=9) - hemolytic
disease (n=1), liver disease (n=1) and choledochal cyst (n=1) and in group C (n=22), the main
predisposing factors, identified in half of the patients, were obesity (n=4), hemolytic disease (n=3),
genetic defects (heterozygosity of gene ABCB4) (n=2 of 12 patients studied), dyslipidemia (n=1) and
liver disease (n=1). Positive familiar history was found in 63,2% of the cases. The most common initial
symptoms were abdominal pain, vomiting and cholestatic jaundice. Half of the patients (n=18) showed
an increase of the liver enzymes (AST, ALT and GGT) at the diagnosis. Gallbladder stones were
found in all cases and common bile duct stones in 10 (26%). 81,6% of the patients presented multiple
calculous, 13,2% simple calculous and 5,2% biliary sludge. Twenty-three patients (60.5%) had no
complications of lithiasis during follow-up and GD spontaneously resolved in 4 of them. Spontaneous
resolution was significantly higher in group A (p=0.012) vs group C (42,9% vs 4,3%, p=0,006). Fifteenpatients (39,4%) developed the following complications: obstruction of the biliary tract (n=13),
cholangitis (n=1) and pancreatitis (n=1). Twelve of the fifteen patients (80%) undergone laparoscopic
cholecystectomy and 3 of them were lost from follow-up. In 3 non-complicated cases the need of
surgery was established for the predisposing disease, choledochal cyst and recurrent symptoms. One
patient underwent successful retrograde cholangiopancreatography to clear the main biliary tract. No
complications were observed from surgical procedures.
Conclusions: GD is most likely a multifactorial condition. Yet, idiopathic cases accounts for the
majority, particularly in teenagers. Probably, identification of bile transporters defects through
molecular genetic studies should be done more often. Young age seems to be a favorable factor for
gallstone resolution. Surgery is the current treatment for symptomatic patients and is a safe procedure.
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Impact of an ileal bile acid transporter inhibitor versus partial external biliary diversion in
progressive familial intrahepatic cholestasis - a case providing direct comparison of medical
and surgical therapies
Christoph Slavetinsky1, Ekkehard Sturm 1
1University

Children’s Hospital Tϋbingen, Pediatric Gastroenterology and Hepatology, Tϋbingen,

Germany
Objectives andStudy: The purpose of this case study was to compare the effects of the Ileal bile acid
transporter (IBAT) inhibitor A4250 to partial external biliary diversion (PEBD) surgery in a patient with
progressive familial intrahepatic cholestasis (PFIC). PFIC is a genetic disorder characterized by
accumulation of bile acids and is associated with life-threatening liver disease. Debilitating pruritus and
sleep disturbance are key symptoms of PFIC, have major adverse effects on patient and caregiver
quality of life, and have no approved treatment. PEBD surgery reduces serum bile acids and pruritus
and can improve long-term outcomes. IBAT inhibition is a novel treatment approach for cholestatic
pruritus and progression of cholestatic liver disease. A4250 is a potent, highly selective reversible
investigational IBAT inhibitor that decreases enteric bile acid reuptake with minimal systemic
exposure.
Methods: This male patient with PFIC type 2 (ABCB11 deficiency) presented at 7 months of age with
low gamma glutamyl transferase, cholestasis, therapy-resistant pruritus, and steatorrhea. At 15
months of age and after conventional medical therapy (UDCA, cholestyramine, rifampin, naltrexone,
phenobarbital) failed, he was included in a phase 2 open-label study of A4250 at an oral once-daily
dose of 200 µg/kg body weight for 4 weeks in late 2016 with relief of symptoms as described in the
Results. Pruritus returned after the study ended, and PEBD was performed approximately 3 months
after the last A4250 treatment. Serum bile acid levels, pruritus, and sleep disturbance were assessed.
Results: With both A4250 treatment and PEBD surgery, serum bile acids were reduced by ≥95% and
returned to normal levels (Figure). During A4250 treatment, patient diary data showed an absolute
improvement in Visual Analog Scale-itch score (VAS-itch; 0-10 point scale) of −5 points (baseline, 8;
end of treatment, 3). Similarly, PEBD resulted in an absolute improvement in VAS-itch of −6 points
(before PEBD, 8; after PEBD, 2). Qualitatively, sleep improvement was comparable between A4250
and PEBD. During A4250 treatment, Whitington-itch score (0-4 point scale) improved from 2 points to
1 point and Patient-Oriented Scoring Atopic Dermatitis-itch and -sleep scores both improved from 8 to
3 (both 0-10 point scales). There were no drug related adverse events. After PEBD, infections led to
recurrent episodes of pruritus that were prevented by transient cholestyramine therapy.
Conclusions: In this first case comparing the effectiveness of the IBAT inhibitor A4250 with PEBD to
treat cholestatic pruritus, serum bile acids, pruritus, and sleep were similarly improved with both
treatments. Thus, the IBAT inhibitor A4250 appeared to be as effective as invasive PEBD to
successfully treat both serum bile acids and cholestatic pruritus in this PFIC type 2 patient, and has
the potential to improve long-term outcomes.
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Disclosure of Interest: E. Sturm is a consultant for Albireo, Novartis, and Silence Therapeutics and
has received travel support from Astellas and Alexion. C. Slavetinsky has no conflict of interests.
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Molecular diagnosis of glycogen storage disease type IX using GSD gene panel
Min Ji Sohn1, Tae Hyeong Kim 1, Kwang Yeon Kim1, Moon-Woo Seong2, Sung Sup Park2, Jin Soo
Moon1, Jae Sung Ko1
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Objectives and Study: Glycogen storage disease (GSD) is an inherited metabolic disease caused by
the deficiency of various enzymes that is related with glycogenolysis and gluconeogenesis. GSD type
IX has been reported to be uncommon. The aim of this study is to clarify the clinical features and
mutation analysis of GSD type IX in Korea.
Methods: GSD gene panel was performed in GSD patients whose types were unknown at Seoul
National University Hospital. GSD gene panel using hybridization capture-based next-generation
sequencing contained AGL, G6PC, GBE1, GYS2, PHKA2, PHKB, PHKG2, PYGL, SLC2A2, and
SLC37A4. The mean duration of follow up period was 8.3 years.
Results: Six children were diagnosed with GSD IXa, and one child was IXc. All children presented
with hepatomegaly and serum ALT elevation (mean ALT 197.5 IU/L). Positive family history was found
in three patients (43%), hypoglycemia in 2 (29%), hyperuricemia in 4 (57%), hyperlipidemia in 7
(100%), hyperlactacidemia in 4 (57%), short stature in 2 (29%), failure to thrive in 2 (29%), and
periportal fibrosis on liver biopsy in 4 (57%). ALT and TG level tended to decrease with age (mean
ALT 27 IU/L and TG 71 mg/dL). Novel hemizygous PHKA2 gene mutations were identified in GSD
IXa; pathogenic variant (p.Asp757Ter, c.918+1G>A, and p.Asp136Profs*11), likely pathogenic variant
(p.Arg916Trp), and variant of unknown significance (p.Gly1210Arg, p.Glu415Asp). Compound
heterozygous 2 novel mutations of PHKG2 gene were identified in GSD IXc; pathogenic variant was
p.Ser262Alafs*6 and likely pathogenic variant was p.Val221Met.
Conclusions: GSD gene panel is a very useful diagnostic tool to confirm GSD type IX. GSD type IX is
not rare in Korea. Eight novel mutations are identified in Korean children with GSD IX. Liver enzymes
and hypertriglyceridemia in children with GSD IX tended to improve with age.
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Significance of hepatitis A virus related pediatric liver disease burden and its seroprevalence
analysis in Indian subcontinent
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1Institute
2Institute

of Liver and Biliary Sciences, Pediatric Hepatology, New Delhi, India
of Liver and Biliary Sciences, Clinical Virology, New Delhi, India

Objectives: Hepatitis A virus (HAV) infection is the commonest causes of pediatric liver disease in
Indian subcontinent, and contributes significantly to the overall pediatric liver disease morbidity and
mortality. India, owing to overall development, is entering a phase of epidemiologic transition, which
includes reduced viral transmission, increased age at the time of infection, and increased risk of
severe complications including mortality. This may be taken care if universal immunisation against
HAV in children is introduced nationally as exemplified by similar successful strategies used in other
developing countries. Thus, we thus planned this hospital based study to assess the HAV related
pediatric liver disease burden and its seroprevalence data.
Methods: A review from electronic case records, was done to include all pediatric patients (< 18 years
of age) who presented with acute onset icteric illness. All patients who tested positive for IgM antibody
for HAV were included in the present study, and their clinical profile, and outcomes were studied. To
assess the baseline seroprevalence for protective antibody against HAV, all subjects who were tested
for total anti-HAV antibody (IgG) during the same time period were also included. To assess the
prevailing practices regarding management of HAV infection in other centres in the country, an online
survey (titled 'Hepatitis A Virus related Pediatric Liver Disease Burden Questionnaire') was conducted
amongst practitioners working in the field of pediatric gastroenterology/hepatology across the country.
Results: A total of 431 pediatric subjects suffering from acute HAV infection were included in the
study. HAV infection accounted for about half (48.6 % of acute hepatitis and 46.5 % of acute liver
failure (ALF) cases) of all subjects with acute onset icteric illness, with significant morbidity and
mortality. For the seroprevalence data, a total of 696 pediatric subjects underwent testing for IgG
antibody against HAV infection. These subjects were divided into three age groups i.e < 5 years of age
(n=66), > 5 to < 10 years of age (n=247), and > 10 to < 18 years of age (n=383). Data revealed that
27.3 %, 21.1 % and 16.2 % subjects were negative for the protective IgG antibody in these three age
groups respectively, and thus, were still susceptible to HAV infection. To assess the susceptibility in
older age groups also, similar analysis was done in a total of 1903 adult subjects. Data revealed that
10.3 % subjects were still negative for the protective IgG antibody in the > 18 years to < 30 years age
group. In the online survey amongst 74 pediatric gastroenterologists/hepatologists, as per general
consensus, vaccine against HAV should be considered for inclusion in the universal immunisation
program (UIP).
Conclusions: There is a major contribution of HAV infection to the overall pediatric liver disease
burden. A significant proportion of young subjects remain susceptible to HAV infection even after 10
years of age. Despite being limited by its single centre/tertiary care hospital based and retrospective
nature, the present study highlights the unmet need of further population based national studies to
finally answer the burning question that whether HAV vaccination deserves inclusion in the UIP or not
[Figure 1]
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[Concept Diagram: Significance of epidemiological transition and its relation to vaccination strategi]
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Objectives: Liver abscess (LA) is one of common sites of intrabdominal infections in children in the
developing countries which is associated with significant morbidity and rarely mortality if adequate
treatment is not instituted in a timely manner. Still, there is limited literature on pediatric liver abscess
(LA) from the Indian subcontinent with varying results on etiological spectrum and treatment
outcomes. We thus aimed to study the clinical spectrum, and outcomes of patients with pediatric LA.
Methods: A review of hospital records of all pediatric (< 18 years of age) patients diagnosed with LA
from year 2012 to 2018 in a tertiary care hospital was done. Diagnosis of LA was based on clinical
symptomatology and confirmatory abdominal imaging (revealing hepatic abscesses). LA with positive
serum amoebic serology, negative blood/pus culture (as applicable), and absence of any other primary
pyogenic focus were diagnosed as suspected amoebic liver abscess (ALA). Patients having negative
amoebic serology, with positive blood/pus culture were labeled as suspected pyogenic liver abscess
(PLA). Subjects with overlapping results (i.e presence of both positive amoebic serology and positive
culture report, or both negative amoebic serology and negative culture report) were labelled as
indeterminate LA. Standard management protocol including use of broad spectrum antibiotics (as per
hospital antibiotic policy), and radiological intervention (needle aspiration or percutaneous drain
placement, as per requirement). The clinical profile, management details and outcomes of the subjects
along with risk factors for complicated (defined as presence of any of the following: rupture, organ
impairment, or vascular thrombosis) LA were analysed.
Results: A total of 66 subjects (median age 10.3 years, IQR 5-14 years) were included in the study.
Majority were single abscess (81.3 %) with right lobe predilection (68.8 %) with a median size was 6.5
cm x 5.3 cm (length x breadth) with a median volume of 97.5 ml. Complicated LA were seen in 25.8 %
cases. LA were classified as (suspected) ALA- 65.2 %, Indeterminate- 24.2 % and PLA-6.1 %. With
standard management (including 70 % requiring percutaneous drain placement and 9 % requiring
needle aspiration), vast (98.5 %) majority of the patients improved, over a median hospital stay of 8
(IQR 6.3-13) days. None of the subjects required any surgical intervention. Radiological resolution of
abscess occurred over a median of 40 (IQR 28-56) days [Figure 1].
Subjects with multiloculated abscesses (p-value 0.026, Odd's ratio/O.R 6.11, 95 % Confidence
Interval/C.I 1.28 to 29.29), presence of systemic inflammatory response syndrome (SIRS) (p-value
0.001, O.R 2.14, 95 % C.I 1.57 to 2.89) [7], multiple (> 1) abscesses (p-value 0.011, O.R 5.88, 95 %
C.I 1.54 to 22.4), and larger abscesses (median volume:length:breadth: 138 ml:9.3 cm:9 cm vs 80
ml:6.0 cm:5 cm for uncomplicated LA; p value < 0.001 for each) were more likely to have complicated
LA at admission.
Conclusions: Excellent treatment outcomes can be achieved with non surgical management only
using interventional radiological techniques. Simple clinical and imaging parameters may help predict
complicated LA at admission.
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[Clinical profile, laboratory/imaging and management details of subjects (n=66)]
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Objectives: Gilbert's syndrome (GS) is one of the commoner genetic but benign cause of
unconjugated hyperbilirubinemia worldwide with a population frequency of 5-10 %. But, there is a
dearth of adequate literature on GS in pediatric population in Indian subcontinent, with the current
material being restricted to isolated case reports. We thus aimed to study the clinical spectrum, and
laboratory profile of patients with genetically confirmed pediatric GS.
Methods: A review of hospital records of all pediatric (< 18 years of age at presentation) patients
diagnosed with GS from year 2011 to 2018 in a tertiary care referral hospital was done. Genetic
testing for probable GS was done as part of the work up for persistent unconjugated
hyperbilirubinemia which was unexplained as per clinical picture irrespective of symptomatology or
underlying disease. Diagnosis of GS was based on the presence of increased number of TA repeats
(TA7/TA7 or TA6/TA7) in TATA box of the promoter region of UGT1A1 (uridine diphosphate
glucuronosyl transferase) gene. The clinical and laboratory profile of the subjects was analysed.
Results: A total of 195 pediatric subjects were investigated for probable GS during the study period; of
these 170 subjects were confirmed as having GS and were included in the study (133 subjects with
homozygous and 37 subjects with heterozygous status). Majority of the subjects were diagnosed in
the adolescent age group (mean age 13.6 + 4.1 years) with overall male preponderance (male:female
5.5:1). All the subjects were symptomatic either with icterus or other milder complaints like non specific
weakness/lassitude or upper abdominal pain. After excluding subjects with concomitant liver or
haematological disease, the median serum total bilirubin (TB) levels was around 3.3 mg/dl with
maximum total bilirubin levels reaching upto 18.8 mg/dl; a total of 24 subjects (20 in homozygous
group) had TB > 5 mg/dl while a total of 4 subjects (3 in homozygous group) had a TB > 10 mg/dl.
Around one-sixth of subjects (≈15 %) had an associated condition including haematological or
hepatobiliary disease amongst others, while around 6 % subjects had a similar significant family
history [Figure 1].
Conclusions: GS is an important but under-recognised cause of unexplained unconjugated
hyperbilirubinemia in Indian pediatric subjects; it may also co-exist with other disorders especially
haematological and hepatobiliary disorders. In GS, extent of hyperbilirubinemia may fluctuate to levels
much higher than what is usually described in current world literature, and thus it should not be used
to preclude testing for GS in any subject.
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[Clinical and laboratory profile of Gilbert's syndrome (GS) subjects (n=170)]
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Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) is defined by hepatic lipid
accumulation and associated with insulin resistance, dyslipidemia and atherosclerosis risk.
Atherosclerotic coronary artery disease remains the leading cause of death world-wide. Among the
risk factors that promote atherosclerosis is obesity, often associated with hypertension, insulin
resistance, hypertriglyceridemia, and low plasma high-density lipoprotein cholesterol (HDL-C).
Regarding the increase in childhood obesity it is important to identify markers that could assess this
atherosclerosis risk early in childhood.
Methods: Our study included 182 Greek children and adolescents recruited from the 4 TH Paedriatics
Clinic of the Aristotle University of Thessaloniki (AUTh). The participants were separated in three
groups, according to the presence of rs738409 or rs2896019 polymorphism or their absence.
In all participants anthropometric parameters and blood pressure was measured, NAFLD was
assessed by abdominal ultrasound and NASH (non alcoholic steatohepatitis) by liver biopsy whereas
blood samples were taken for determination of liver function, insulin levels, HOMA, cholesterol and TG
plasma levels. DNA was extracted using QIAamp DNA Blood Mini Kit and samples of DNA were
amplified by PCR.
The statistic analysis was based on the SPSS v.24 system, using the χ2 (Exact Significance 2-sided,
based on Fisher´s Exact Test. Non-normally distributed continuous variables are presented as median
(first, third quartiles) and categorical as frequencies (percentages), p values were derived by
comparisons between groups of 19-polymorphism and 9-polymorphism using Mann-Whitney U test
and Kruskal-Wallis H test respectively for skewed variables (p-value< 0.05 was considered statistically
significant).
Results: In this study, we observed that children and adolescents carrying one of the two
polymorphisms have higher Body Mass Index (p< 0,01). Higher cholesterol levels (178mg/dl, 138 196,5) and insulin levels (6,1 µUI/ml, 2,9 - 12,8) were detected in participants who carried the GG
allele of rs738409 genotype. No significant difference was detected regarding the TG or HDL levels,
the glycose levels or the waist circumference and the blood pressure. Among the patients with NASH,
the CG+GG genotype frequency was significantly higher (p< 0.001). Moreover the presence of the
rs2896019 SNP was strongly associated with the Body Mass Index (p< 0.01) but not with the increase
of blood pressure or the plasma lipid levels (p>0.050). However that group had higher average levels
of waist circumference (according to age and gender).
Conclusion: Currently, we cannot accurately predict which obese individuals have higher
atherosclerosis risk. The sequence variations we have identified in PNPLA3 may provide predictive
information regarding the risk of developing hepatic steatosis, metabolic syndrome and atherosclerosis
in response to environmental stresses such as caloric excess.
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Introduction and Objectives: Biliary lithiasis (BL) has been considered an uncommon disease in
paediatric age group, with an incidence of 0.13 to 0.22%. In the last years, the diagnosis of this entity
has increased, due to a higher suspicion index, identification of risk factors and the widespread use of
abdominal ultrasonography. However, there aren´t guidelines for treatment and follow up of this
patients. Nevertheless, there is a lack of literature to design evidence-based management protocols in
children. We want to describe the clinical features, diagnostic, treatment and outcome of paediatric
patients diagnosed with BL in our department.
Materials and methods: Retrospective study with data gathered from medicals records on patients
younger than 18 years old, diagnosed of BL between January 2007 and June 2017. Included patients
had more than one medical assessment in one paediatric tertiary hospital.
Results: Data from 116 patients were collected, with mean age at diagnosis of 10.3 years (minimum:
prenatal - maximum: 17.8 years old). Male:female ratio of 1:1, 5. Near 40% of patients had family
history of BL.
No risk factors for gallstones were identified in 53.4% of patients. The most frequent risk factors were:
haemolytic anaemia 17.2% (spherocytosis 9/20 and sickle cell anaemia 6/20), 10.3% abdominal
surgery history, 7.8% obesity, 7.8% heart disease, 6.9% medications and 5.2% lymphoproliferative
syndromes.
The most common symptoms were abdominal pain and vomiting (77.6% and 31% respectively). On
the other hand, BL was found to be an incidental finding in 14.7%. The diagnosis of gallstones was
done by ultrasound in 98.3%, reporting diagnostic of: cholelithiasis (83.6%), biliary mud (27.6%) and
choledocholithiasis (9.5%). Single BL was in 36.6% cases, and multiple in 37.9%, with a range size
between 2 and 25 mm.
Twenty-one patients (18.1%) were treated with ursodeoxycholic acid, three of them improved (size
reduction) and six had complete radiology resolution. Endoscopic Retrograde
Cholangiopancreatography (ERCP) was performed in 12 patients, 8 of which underwent surgery
afterwards. Laparoscopic surgical treatment was carried out in 78 patients (67.2%) and laparotomy
was performed only in one patient. Almost 98% of the patients surgically treated were symptomatic.
Median time from the diagnosis to surgery of 3.4 months (interquartile range from 1.3 to 10.3)
The two main complications observed in this series were pancreatitis in 18 patients (15.5%), 11 at
presentation and 4 as a complication of ERCP, and cholecystitis in 9.5%, increasing hospitalization
days.
Conclusions: Diagnosis of BL is increasing, both in incidental causes and in those with risk factors in
whom ultrasound is routinely used. We cannot conclude about medical treatment usefulness in these
patients, due to the small numbers in our series. The rate of complication is non-negligible, so a high
awareness is recommendable.
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Objectives and Study: The aim of this audit was to retrospectively analyse how children with
autoimmune hepatitis (AIH) in Scotland initially presented, were investigated and subsequently
managed. Due to the collaborative work within Scotland we were able to determine epidemiological
information on children with AIH with a captive denominator.
Methods: A patient list was generated to include all prevalent population of patients with AIH cared for
in paediatric services between January 2013 and September 2018. Patient data was obtained from
electronic patient records in the three main academic paediatric centres who care for all children with
liver disease in Scotland (Glasgow, Aberdeen and Edinburgh). Information on diagnosis, initial
presentation, investigations, management and outcomes were recorded and analysed.
Results: 38 patients were included (25 female) with median follow-up of 33 months (range 2-145
months). Prevalence rate was 3.3 per 100,000 children under 18 years old. 17 patients were referred
following presentation to A+E, 17 were referred from the community and 4 were referred post
diagnosis. Median time from referral to first appointment was 0.5 days (range 0-49 days)).
Presentations included jaundice (45%), transaminitis (26%), abdominal pain (26%) fatigue (18%),
colitic symptoms (16%), weight changes (10%), vomiting (8%), dark urine (5%), and organomegaly
(3%). Median time from start of symptoms to diagnosis was 4 weeks (range 3 days- 72 weeks). 8
patients had a diagnosis of AIH with primary sclerosing cholangitis overlap. 6 patients had a family
history of autoimmune diseases and 18 had a significant co-morbidity, 12 with inflammatory bowel
disease. Median values for albumin, alanine aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP), bilirubin, immunoglobulin G (IGG) platelets and spleen size-z
score at diagnosis and 1 year are summarised in Table 1. 35 (92%) patients tested antibody positive:
ANA n=23 (61% of total), Anti-SMA n=19 (50%), Anti-MPO3 n=3 (8%) Anti-cytosol-1 n=2 (5%) and
Anti-mitochondrial n=1 (3%). 37 patients were treated with oral corticosteroids, 30 required treatment
with Azathioprine, and 23 received ursodeoxycholic acid. 4 patients had a disease flare requiring an
increase in oral steroids, 7 had flares requiring resumption of maximum dose of oral steroids and 6
had flares requiring IV steroids (median course length= 6 days). No patient had more than 2 flares and
there were 0.14 flares per total patient years. 3 patients required liver transplantation with an overall 5year survival rate without the need for transplantation of 98%.
Conclusion: For Children with AIH in Scotland we calculated a prevalence rate of 3.3 per 100,000
children. The vast majority were antibody positive with 61% being ANA positive. Children were
managed with corticosteroids in the first instance and azathioprine as a second line therapy. These
children had low rates of disease flares and need for transplantation was rare.
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At Diagnosis Median (range)

At 1 year post diagnosis Median
(range)

Albumin (g/L)

35 (20-351)

41 (36-51)

ALT (IU/L)

444 (73-2429)

24 (11-73)

AST (IU/L)

376 (46-2308)

33 (17-66)

ALP (IU/L)

365 (158-896)

220 (72-501)

Bilirubin (umol/L)

32 (1-194)

8 (3-20)

IgG (g/L)

22.25 (8.03-86.3)

13.7 (8.29-23.7)

Platelets (x109/L)

240 (49-785)

234 (113-399)

Spleen size z-score
3.67 (0.12-11.27)
1.85 (1.25-7.67)
[Median value and range of albumin, ALT, AST, ASP, bilirubin, IgG, platelets and spleen size z-score,
at diagnosis and 1 year post diagnosis.]
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Background and aims: Paediatric cholestatic liver diseases (CLDs; e.g., progressive familial
intrahepatic cholestasis [PFIC], Alagille syndrome [ALGS], biliary atresia [BA], and primary sclerosing
cholangitis [PSC]), are associated with debilitating pruritus and sleep disturbance. Reliable and
sensitive patient- and observer-reported outcome (PRO and ObsRO) measures that capture the
severity of these clinical symptoms are needed to develop novel therapies. This study was designed to
develop CLD-specific measures of pruritus and sleep disturbance and to test patient and caregiver
comprehension of PRO and ObsRO measures.
Methods: PRO and ObsRO items were based on information from published literature and interviews
with patients, caregivers, and clinical experts. Cognitive interviews were conducted with patients and
their caregivers to ensure comprehension of training materials, instructions, items, and response
scales. Telephone interviews with caregivers were conducted in English for patients 1-5 years old (n =
12), in-person interviews with patients and caregivers for patients 6-12 years old (n = 17), and
telephone interviews with patients 13-17 years old (n = 7). The sample included patients with PFIC (n
= 17), ALGS (n = 10), BA (n = 3), and PSC (n = 6). Qualitative responses were reviewed following
each wave of interviews and adjustments made to the PRO and ObsRO measures where necessary.
Results: The draft PRO and ObsRO measures were designed as diaries completed twice daily: at the
end of the day to capture daytime symptoms and in the morning to capture overnight symptoms and
sleep disturbance. Caregivers were asked to report on observable patient behaviors, such as
scratching. Seven waves of interviews (N = 36 sessions) were conducted with 24 patients and 29
caregivers. Based on the interviews, it was determined that patients below the age of 8 had difficulty
understanding the PRO measure. A 5-point (0-4) pictorial FACES response scale with numeric, colorcoded, and verbal anchors was chosen (Figure). Patients were able to place the pictorial responses in
order of severity, indicating comprehension. Patients and caregivers understood the final versions of
the PRO and ObsRO measures as intended.
Conclusions: This study confirms the content validity of the CLD-specific PRO and ObsRO
measures. These measures of pruritus and sleep disturbance can be used to evaluate treatment
efficacy in clinical trials of paediatric CLD.
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Objectives and Study: Alpha-1 antitrypsin deficiency (AATD) is the most common genetic liver
disorder in the children. We aimed to evaluate the clinical, laboratory and histopathological findings of
the liver in children who referred for liver dysfunction and diagnosed as AATD.
Methods: The demographic, clinical, laboratory, histopathological findings and genotypes of the
children, aged 0-18 years old and diagnosed as AATD in the Department of Paediatric
Gastroenterology at Gazi University Faculty of Medicine, were evaluated retrospectively. The patients
are divided into two groups as the patients who are homozygous for the ZZ allele (group 1) and the
patients who have the other genotypes (group 2).The study was approved by the Gazi University
research ethics committee.
Results: Twenty children were diagnosed as AATD between June 1998 and June 2018 and
phenotype or genotype tests were performed in 18 children. Seven children (35%) were homozygous
for the ZZ allele, seven children (35%) were heterozygous for the Z allele (MZ), a child was
heterozygous for the S allele (MS), a child had MMalton allele, a child has Mduarte allele, a child had I
allele. Serum AAT level in group 1 was lower than group 2 (p=0,016). The other clinical and laboratory
findings were not statistically different between the two groups. In the follow-up, liver transplantation
was performed in two patients for the end-stage liver disease; one of them is heterozygous for the Z
allele (MZ), and the phenotype or genotype tests could not be done in the other patient.
Conclusion: Although AATD is a cause of the liver disease in children, progressive liver disease
develops in a small proportion of patients carrying the AATD gene mutation.
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Rare complications of hepatitis A virus infection
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Aim: Hepatitis A virüs infection is mostly seen in developing countries and can be significant cause of
morbidity and mortality at older ages. It is generally asymptomatic or non spesific symptoms are seen
at the childhood that's why it is hard to diagnose. 90% of the cases are asymptomatic in developing
countries. The symptoms may develop by the age gets older. Although 7% of the cases are seen with
atypical course (cutenous vasculitis,cryoglobulinemia,hemofagositic syndrome,acalculose
cholesyctitis,aplastic anemia,pancreatitis,Guillian-Barre syndrome,transvers myelitis,acute tubuler
necrosis,nephrotic syndrome) most of the cases recover spontaneously,non chronically and without
any complication. In this study, we presented the complications of the atypical HAV infection.
Materials and methods: A 21 of the 130 patients diagnosed as having HAV infection at the division of
pediatric gastroenterology of Sisli Hamidiye Etfal Training and Research Hospital had atypical course.

Results: The mean age of the cases with atypical course is 6.47±3.2 (ages between 1-16) and
male/female ratio is 0.31.Non of the cases was vaccinated with hepatitis A vaccine. 21 patients is
diagnosed with immune thrombocytopenic purpura (1), plevral effusion (1), autoimmune hepatitishemolytic anemia (1), nephrotic syndrome (2), meningoencephalitis (2), autoimmune hepatitis (2),
acalculose cholecystitis (3), recurren hepatitis (4), fulminant hepatitis (5).3 patient with fulminant
hepatitis and 1 patient with meningoencephalitis died.Mortality rate was determined as 3%.
Discussion: Routine hepatitis A vaccination was started at 2012 in our country. According to the
studies, immunity is 99% one month after the first dose,and 100% after the rapel dose. Although HAV
infection rates are decreased after the routine immunization,in regard to resistance for immunization of
the families, increasing of the rate of non vaccinated children atypical course hepatitis A cases should
be kept in mind even though it's rare and families should be informed by their family practitioner
doctors about contagious diseases and possible complications
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Serum concentration of fatty acids in obese children with nonalcoholic fatty liver disease
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Objectives and Study: Pandemic of childhood obesity results in increasing prevalence of
nonalcoholic fatty liver disease (NAFLD). Circulating fatty acids (FA) represent the major source of
hepatic fat accumulation resulting in the development of NAFLD and are suggested to take part in a
process of lipotoxicity thought to be involved in pathogenesis of hepatic insulin resistance. Therefore,
the aim of the study was to evaluate the serum FA concentration in obese children with NAFLD.
Methods: The prospective study included 80 obese children (median age 13 years) admitted to the
Department to diagnose initially suspected liver disease and 15 children with normal BMI without any
somatic organ pathology (reference group). We excluded patients with viral hepatitis (HCV, HBV,
CMV), autoimmune (AIH), toxic and metabolic (Wilson's disease, alfa-1-antitrypsin deficiency) liver
diseases. Criteria for NAFLD diagnosis included liver steatosis in ultrasound as well as elevated
alanine transaminase (ALT) serum activity. The total intrahepatic lipid content (TILC) was assessed by
magnetic resonance proton spectroscopy (1H-MRS). Fasting serum FA concentrations of saturated
fatty acids /SFA/ (myristic, palmitic, stearic, arachidic, behenic and lignoceric acid), monounsaturated
fatty acids /MUFA/ (palmitoleic, oleic, nervonic acid) n-3 polyunsaturated fatty acids /n-3 PUFA/ (alinolenic, eicosapentaenoic, docosahexaenoic acid) and n-6 PUFA (linoleic and arachidonic acid) were
measured in all children using gas-liquid chromatography. The ratio of n-6 PUFA/n-3 PUFA and the
percentage of SFA, MUFA and PUFA was calculated (% SFA, % MUFA, % PUFA).
Results: NAFLD was diagnosed in 31 children. Total FA concentration as well as myristic, palmitic,
palmitoleic, stearic, oleic, linoleic, arachidic, behenic, lignoceric and nervonic FA concentrations were
significantly higher (p< 0.01) in children with NAFLD compared to reference group. Similar differences
were observed in all obese children in comparison to reference group. Moreover group with NAFLD
presented with higher concentrations of n-6 PUFA (p=0.02), SFA (p< 0.001) and MUFA (p< 0.001).
Obese children had significantly higher n-6/n-3 PUFA ratio (p=0.015). In a group of children with
NAFLD there was a significant, positive correlation between total FA concentration and total
cholesterol (R=0.47, p< 0.01), triglycerides /TG/ (R=0.78, p< 0.001) and insulin (R=0.45, p< 0.011). N6 PUFA correlated with total cholesterol (R=0.66, p< 0.001), TG (R=0.48, p< 0.01) and LDLcholesterol (R=0.53, p< 0.01). There was a positive correlation between SFA and total cholesterol
(R=0.43, p< 0.05), TG (R=0.74, p< 0.001) and insulin (R=0.47, p< 0.01). Moreover a positive
correlation was found between MUFA and TG (R=0.9, p< 0.001), insulin (R=0.49, p< 0.01) and
negative between MUFA and HDL-cholesterol (R= -0.47, p< 0.01). In a group of obese children TILC
correlated positively with SFA (R=0.23, p< 0.05), % SFA (R=0.25, p< 0.05) and negatively with %
PUFA (R= -0.24, p< 0.05).
Conclusions: The differences in the serum concentrations in total and certain FAs between the
groups and correlations found between FAs and other parameters suggest their potential role in
pathogenesis of NAFLD in obese children.
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Objectives and Study: To develop a rapid and reliable method for identifying a Long- InterspersedElement 1(LINE1) insertion in exon-intron border of SLCO1B3 in Chinese population.
Methods: A retrospective analysis were conducted on the sequencing data of patients who had
received targeted gene panel in our center during August, 2011 to June, 2018. Patients clinically
diagnosed as Rotor syndrome and with mutation in SLCO1B1 were enrolled as experiment group.
Non-jaundice patients were chosen as control. Targeted sanger sequencing was first explored in
experimental groups to confirm the existence of LINE1 in SLCO1B3. Sequence miner
(https://csa.ch.wuxinextcode.com/csa/session/sign_in) were explored to visualize data from targetedexome-sequencing. Differences in the pattern of visualized sequencing beads on this platform were
picked up and compared to the nucleotide database in BLASTx.
Results: 10 Rotor patients and 30 non-jaundice patients were enrolled in this study. In non-jaundice
group, they are free of simultaneously biallelic mutation in both SLCO1B1 and SLCO1B3. In Rotor
group, biallelic mutation in SLCO1B1 was confirmed, while no mutation or only one mutation was
recognized in SLCO1B3. However, in Rotor group, an obvious breakpoint, located 18bp downstream
from the exon6/intron6 boundary of SLCO1B3, indicated an insertion in intron6. Homology comparison
found that it specifically matched to LINE1(~6.1kb). Distinguished patterns of beads showing no LINE1
insertion, LINE1 homozygous or heterozygous insertion were easily to be recognized in the
visualization system. Targeted sanger sequencing further specifically told apart and confirmed these
variants. Collectively, 9 patients harbor homogenous mutation in both SLCO1B1 (c.1578 C>T / c.1578
C>T) and SLCO1B3 (IVS6insLINE1 / IVS6insLINE1). One patient possesses a heterogeneous
mutation in SLCO1B1 (c.1738C>T / c.757C>T), together with a heterogeneous mutation in SLCO1B3
(IVS6insLINE1 / c.1747+1G>A). While in the control group, no such a simultaneously biallelic mutation
in SLCO1B1 and SLCO1B3 was detected.
Conclusions: Targeted Exome sequencing including disease causative genes is able to detect and
specify IVS6insLINE1 variant in SLCO1B3. In Chinese patients with Rotor syndrome, c.1578 C>T (p.
R580X) in SLCO1B1 and IVS6insLINE1(~6.1Kb) in SLCO1B3 are mainly genetic mutations.
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Objectives and Study: Prolonged jaundice is defined by persistent jaundice beyond 14 days in
babies born ≥ 37 weeks of gestation and 21 days in babies born < 37 weeks of gestation. According to
NICE guidelines1 conjugated bilirubin of >25 micromoles/L and according to BSPGHAN guidelines 2
conjugated bilirubin > 25 micromoles/ L and/or >25% of total bilirubin could indicate serious liver
disease.
Our aims were:
1. To use transcutaneous bilirubin reading (TCBR) to determine if serum bilirubin is required in babies
presenting for the prolonged jaundice assessment.
2. To determine if TCBR of < 100 micromoles/L could be safely used as a measurement not to
perform serum bilirubin.
Our objective is to minimise unnecessary investigations in babies.
Methods: Babies presenting to paediatric Day Assessment Unit (DAU) for prolonged jaundice
assessment were identified. TCBR were taken from the chest of these babies and the highest of 3
readings were taken. Serum bilirubin were also done in accordance to the current trust guideline.
Results: A total of 52 babies were recruited for this study between August 2018 - November 2018. 48
babies were born ≥ 37 weeks gestation and 4 were born < 37 weeks gestation. The age range of
presentation was between day 14 to day 66. TCBR < 50 micromoles/L: 17 babies were in this
category. All of them had a serum bilirubin of < 100 micromole/L except, one (5.8%) who had a TCBR
of 2 micromoles/L and a serum bilirubin of 103 micromoles/L with conjugated bilirubin of 7
micromoles/L. TCBR of 50-100 micromoles/L: Out of 11 patients in this category, 7 (63.6%) babies
had a serum bilirubin level >100 micromoles/L which is a significant result and hence we would like
them to be included in the prolonged jaundice screen. Conjugated bilirubin >25 micromoles/L: Only
one baby was in this category. This baby had a TCBR of 48 micromoles/L and serum bilirubin 66
micromoles/L with conjugated bilirubin of 31 micromoles/L. The repeat serum bilirubin was 8
micromoles/L with conjugated bilirubin of 5 micromoles/L. Conjugated bilirubin >25% of total bilirubin:
4 babies were in this category. Three of them had normal serum bilirubin on repeat tests and all were
discharged. One child was discharged without a repeat test as the total bilirubin was very low. In our
audit, we noted conjugated bilirubin of >25 micromoles/L and/or >25% occurred only in babies with
TCBR < 50 when serum bilirubin was < 100 micromoles/L and the repeat tests were normal.
Conclusions: Children can be safely discharged if the TCBR is < 50 micromoles/L and they are
thriving well with normal colour stools and urine. We recommend serum bilirubin to be done if TCBR is
>50 micromoles/L as it is likely to be significant.
References:
1. National Institute for Health and Clinical Excellence. (2010). Jaundice in newborn babies under 28
days (CG99). Retrieved from http://www.nice.org.uk/guidance/cg98/chapter/Recommendations#careof-babies-with-prolonged-jaundice
2. British Society of Gastroenterology, Hepatology and Nutrition (BSPGHAN). (2016).Guideline for the
investigation of Neonatal Conjugated Jaundice. Retrieved from
https://bspghan.org.uk/sites/default/files/guidelines/2016_guideline_for_the_investigation_of_neonatal
_conjugated_jaundice.pdf
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Objectives and Study: Non-alcoholic fatty liver disease (NAFLD) has various presentations from
simple steatosis to non-alcoholic steatohepatitis (NASH), and there are big differences in prognosis
based on histological findings. Transient elastography (Fibroscan®) is non-invasive and rapid method
of assessing liver fibrosis by measuring liver elasticity, and had already proved its feasibility and
usefulness in chronic hepatitis B, C and NASH in adults. The usefulness of Fibroscan® was relatively
well studied in adults, but it was insufficient in pediatric populations. We evaluate to assess the
feasibility of performing Fibroscan® in Korean children.
Methods: Fibroscan® examinations were performed in pediatric patients (age, 5-15yr) who visited
Konyang University Hospital. Liver steatosis measured by controlled attenuation parameter (CAP),
and hepatic fibrosis evaluated as the liver stiffness measurement (LSM), were compared among
obese subjects (BMI percentile >90%, N=59), non-obese healthy controls (N=47). Fibroscan® were
performed successfully in 106 children (median, 10.56±2.62 yr; 67 male).
Results: AST level (57.00±48.47 vs 26.40±11.80 IU/L, p< 0.001) and ALT level (91.27±97.67 vs
16.28±9.78 IU/L, p< 0.001) are higher in the obese group compared with the control. The frequency of
hypertension (35.6%, p< 0.001) and abdominal obesity (abdominal circumference percentile >90%),
(66.1%, p< 0.001) are higher in the obese group. CAP values (244.4~340.98 dB/m) and LSM values
(3.85~7.77 kPa) were significantly higher in the obese group compared with the control (p< 0.001).
LSM was highly correlated with CAP in the obese and non-obese group (r =0.522, p< 0.001).
Of 59 obese children, 30 had fibrosis (LSM >5.5 kPa) and 29 had no fibrosis (LSM < 5.5 kPa) in
Fibroscan®. AST level (73.57±56.00 vs 39.86±31.93 IU/L, p=0.009), ALT level (132.47±113.88 vs
48.66±51.29 IU/L, p=0.001) and GGT level (106.67±69.31 vs 28.80±24.26 IU/L, p=0.042) higher in
fibrosis group. LSM was highly correlated with AST (r=0.525, p< 0.001), ALT (r=0.594, p< 0.001),
HOMA-IR (r=0.400, p=0.047) and APRI (AST to Platelet Ratio Index) (r=0.480, p=0.001).
Conclusions: Fibroscan® was clinically applicable and feasible in Korean pediatric population, in
aspect of non-invasive, rapid and reproducible screening method for hepatic steatosis and liver
fibrosis. Fibroscan® is not only useful for simultaneously presenting LSM and CAP values, but also is
a reliable test because it correlates with predictable results of hepatic fibrosis or steatosis such as
AST, ALT and APRI.

Contact e-mail address: jmyoon@kyuh.ac.kr

Volume 68, Supplement 1, May 2019

912

HEPATOLOGY - General Hepatology
H-P-146
Assessment of liver stiffness and cytokine profile sex-specific differences in pediatric nonalcoholic fatty liver disease patients
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Tatarchuk3, Oksana Petishko3
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Objectives and Study: To evaluate liver stiffness and cytokine profile in male and female children
with non-alcoholic fatty liver disease (NAFLD).
Methods: 115 overweight/obese patients (64 male, 51 female) with an average age (12,30±2,51)
years were examined. Liver stiffness measurement was conducted using FibroScan ®502touch
(Echosens, Paris, France). Cytokine profile was studied by the evaluation of IL-6, IL-10 and TNF-α
levels with immune enzyme method. According to the presence of liver steatosis / steatohepatitis
patients were divided into 3 groups: 1 group - 40 patients with simple steatosis (SS), 2 group - 25
patients with non-alcoholic steatohepatitis (NASH), group 3 - 50 overweight/obese patients without
liver steatosis. All patients and their parents had given their agreement to participation in the study.
Results: Boys with NASH had the highest level of the liver stiffness (3,9 ± 0,8 kPa) which reliably
distinguished them from boys with obesity without liver steatosis (p< 0.03). There were no significant
differences between the liver stiffness among different groups of girls. The level of IL-6 in boys with
NASH increased in 1.6 times (p< 0.05) compared to SS boys and in 3.9 times (p< 0.05) compared to
girls with NASH; TNF-α level increased in 3.8 times compared to girls with NASH (p< 0.05),
respectively.
Conclusions: Boys with NASH were characterized by a significant increase in IL-6 and TNF-α levels
associated with liver stiffness elevation.
es New Roman","serif"; mso-ansi-language:EN-US´>NASH increased in 1.6 times (p< 0.05) compared
to SS boys and in 3.9 times (p< 0.05) compared to girls with NASH; TNF-α level increased in 3.8 times
compared to girls with NASH (p< 0.05), respectively.
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Faecal short chain fatty acids in children with obesity and nonalcoholic fatty liver disease
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Objectives and Study: To determine the features of the faecal short-chain fatty acids (fCFC) content
in children with obesity depending on the presence of non-alcoholic fatty liver disease (NAFLD).
>children with obesity and nonalcoholic fatty liver disease
Methods: We examined 122 children, which were divided into three groups: І group - 60 children with
NAFLD, ІІ - 47 children with obesity or overweight, III group (control) - 15 children with normal weight
without steatosis. Chromatographic quantitative determination of the concentration of fCFC (acetic,
propionic, butyric acids) in coprofiltrate was carried out by a Cristal-5000 chromatograph. Diagnosis of
liver steatosis was established on the basis of a transient elastography with the apparatus
"FibroScan®502touch" (Echosens, France) with determination of the controlled attenuation parameter.
Results: The most profound changes in the spectrum of fCFC were observed in children of the II
group, where the increase in 4.8 times in acetic acid was observed, propionic - in 1.5 times as
compared with group III (p < 0.05). The analysis of the content of fCFC indicated the trend of
increasing of acetic content in 2.5 times in the I group, the increase of propionic and butyric acids in
1.4 times in comparison with the group III (p = 0.1) and the deviation of the value of the anaerobic
index.
Conclusion: The increase in the faecal short-chain fatty acids content in obese children indicated the
presence of increased acetic, less propionic and butyric fermentation. Thus, our study showed the
changes of fecal unbranched fatty acids content in obese children, especially in patients without liver
steatosis, while children with NAFLD didn't show significant changes in the content of the faecal shortchain fatty acids, that can be explained by involving of these markers on the early stage of metabolic
disturbances and needs additional study.
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Novel compound heterozygote mutations of TJP2 in a Chinese child with progressive
cholestatic liver disease
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Objectives and Study: Progressive familial intrahepatic cholestasis (PFIC) is a group of genetic
autosomal recessive disorders that predominantly affects young children and results in early-onset
progressive liver damage. We aimed to report a Chinese young child diagnosed as PFIC with variants
in tight junction protein 2 (TJP2).
Methods: A 23-month-old girl with a history of jaundice was enrolled in this study. Symptoms at the
time of hospitalization, laboratory tests, treatments, hospital stay and residual findings at discharge
were systematically analyzed. A total of 396 genes associated with hereditary liver diseases were
selected for development of a panel to screen genetic variations of the subject by next generation
sequencing.
Results: The patient was affected by a long history of jaundice, pruritus, and failure to thrive. Highly
elevated level of serum total bile acid (TBA) and normal levels of gamma-glutamyltransferase (GGT)
were observed at hospitalization. The patient's clinical symptoms could be alleviated by administration
of ursodeoxycholic acid. Genetic test found novel compound heterozygote mutations c.2448+1G>C /
c.2639delC (p.T880Sfs*12) in TJP2, which inherited from her mother and father, respectively. Both
mutations were predicted to abolish TJP2 protein translation, and none have previously been
identified.
Conclusions: Our findings suggested that TJP2 mutations should be considered and tested in
patients with persistent intrahepatic cholestasis and normal levels of GGT.
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A single center experience in using Sirolimus in paediatric liver transplant
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Objectives and Study: To review indications, safety and efficacy of using Sirolimus (SRL) in liver
transplant recipients in a single center.
Sirolimus (rapamycin) is a macrolide immunosuppressive agent. It supresses the T-cell response to IL2 by binding to and inhibiting the mechanistic target of rapamycin (mTOR). SRL has been used in
children after solid organ transplantation.There are only a small number of studies on mTOR inhibitorbased maintenance immunosuppression in paediatric liver transplant recipients.
Methods: Retrospective review of medical records of paediatric liver transplant recipients, who were
commenced on SRL between 2011 and 2018.
Results: 13 patients received SRL: 1 bile salt export pump (BSEP) disease recurrence (to increase
immunosuppression), 2 chronic rejection [ both needed retransplant, 1 then developed posttransplant
lymphoproliferative disease (PTLD) so SRL recommenced ], 1 hepatocellular carcinoma (HCC), 2 low
glomerular filtration rate (GFR), 7 PTLD, 1 unknown (started in other centre). 9 patients remain on
SRL, with mean follow up 31 months ( 8 months - 7 years ), 6 of them with PTLD. SRL was
discontinued in : 1 patient with BSEP recurrence, who developed Pneumocystis Carinii Pneumonia
(PCP) at 3 months; 1 patient with pulmonary toxicity; 1 patient who required retransplant for chronic
rejection and 1 patient had tumour recurrence who died. In PTLD group there was no disease
recurrence. 1 patient had acute cellular rejection 2 months post starting SRL. Two patients had septic
episodes 1 month post starting SRL, caused by Citrobacter in one and E.coli, Raoutella mixed
infection in the other. 1 patient had lymphadenitis within a month and recurrent ear infections later. 2
patients had mild hyperlipidaemia. Renal function stabilized in the 2 children with low GFR, however
follow up was short, 1y9m and 2y8m, respectively. There were no wound healing or vascular
complications. Myelosuppression, rashes and mouth ulcers were not seen in patients on SRL.
Conclusions: Our data suggest that SRL has a role in selected paediatric liver transplant recipients
but careful monitoring is required.
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Early referral to transplant centers is a prognostic factor influencing outcomes of pediatric
liver transplantation
Roberta Angelico1, Chiara Grimaldi1, Maria Cristina Saffioti1, Manila Candusso2, Maria Sole Basso2,
Andrea Pietrobattista2, Daniela Liccardo2, Carlo Dionisi Vici3, Lidia Monti4, Massimo Rollo4, Paola
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Objectives and Study: Liver transplantation (LT) is the only curative treatment for children with endstage liver transplantation. LT outcomes are influenced mainly to the recipient clinical status at the
time of transplantation and the optimization of the management of children candidate to LT is essential
to achieve good outcomes. We aim to analyse the long-term outcomes of pediatric LT and to identify
the prognostic factors associated with patient and graft survivals after LT.
Methods: A retrospective analysis of LT performed in a pediatric transplant center between
September 2008 and December 2017 was conducted. Recipient, donor, surgical characteristics were
analysed. Exclusion criteria included LT combined with other organs, domino LT and retransplantation.
Results: Out of 200, 181 children [recipient age: 19 (0-222) months; body weight: 10 (3-45) Kg]
underwent LT for cholestatic disease (n=131, 72.4%), metabolic disorder (n=30, 16.6%), tumors
(n=14, 7.7%), acute liver failure (n=6, 3.3%). At the time of LT, the median Pediatric End-Stage Liver
Disease (PELD) score was 20 (0-63), 36 (20%) patients were hospitalised and 20 (11%) were
urgency. 135 (75%) grafts were from deceased donors [whole (n=37, 21%); split (n=87, 48%); reduced
(n=11, 6%)], 46 (25%) from live-donors. The post-transplant intensive therapy stay was 5 (1-45) days
and the total hospital admission 24 (1-264) days. The median cold ischemic time was 7 (0.8-13) hours,
and 40% >8 hours. Patient survival was 96% at 1-year and 95% at 5-years. Graft survival was 95% at
1-year and 94% at 5-years. Causes of death included multi-organ failure (n=5, 2.8%), sepsis (n=2,
1.1%), tumor recurrence (n=1, 0.6%) and pulmonary embolism (n=1, 0.6%). The re-transplantation
rate was of 1.1%. Causes of re-transplantation were hepatic artery thrombosis (n=1, 0.6%) and
recurrence of sclerosing cholangitis (n=1, 0.6%)]. Post-operative morbidity occurred in 65 (36%)
cases: 35 (54%) [17 (48.6%) biliary/18 (51.4%) vascular] complications were treated by radiological
intervention, while 30 (46%) required re-operation. At the multivariate analysis, early referral to
transplant center (p< 0.0001), PELD score >30 (p=0.043) and hospitalization (p=0.035) at the time of
LT were risk factors for graft failure.
Conclusions: Long-term LT outcomes are excellent. Patient and graft losses occur mainly within the
first 3 months after transplantation, primary related to recipients' poor clinical status. Early referral of
children with end-stage-liver disease to specialist pediatric transplant centers is essential to achieve
good results.
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Living donor liver transplantation for PFIC type 3
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Objectives and Study: ABCB4 is the liver-specific membrane transporter of phosphatidylcholine,
which shows protective effect on membrane. The disease is presented as early onset of cholestasis
with high serum gama-glutamyl transpeptidase activity, Clinical features which depends on type of
mutation, show broad range from pruritis to cirrhosis and liver failure. There is no definitive treatment
except liver transplantation. In this paper we summarized our experienced related to transplanted
children with PFIC type 3.
Methods: Patients data were collected from medical records and clinic charts. PFIC type 3 was
diagnosed by clinical, laboratory and genetic analysis. Causes of liver failure, patient demographics,
clinical and laboratory data, surgical details, complications, and graft and patient survival are reviewed.
Statistical analysis performed by SPSS 16.0.
Results: 13 of 22 patients (F/M:3/10) with PFIC type 3 underwent LDLT. Median age 2.4 (range 0.8-6
years) and PELD/MELD score was 21 (range 3-38) ,respectively. Indications for liver transplantation
were portal hypertensive bleeding, severe itching, growth failure and cirrhosis. 4 patients underwent
biliary diversion prior to LT. Median posttransplant follow up time was 3 years (range 0.9-6). Survival
rate waa 100%,100% and 100 % at 1,2,3 years. Postoperative complication rate was 32%. Main
complications were infection and biliary complication which treated with PTC and/or ERCP. Parvovirus
related hemolitic anemia (n=1), food allergy (n=3), early stage PTLD (n=2) were other posttransplant
complications which treated successfully. In terms of donor, no mortality nor mortality was observed.
Conclusion: LDLT for PFIC type 3 has favorable outcome.
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Frequency, charecteristics and outcome of Eosinophilic Eosophagitis and gastrointestinal
disease after liver transplantation
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Objectives and Study: Eosinophilic gastrointestinal disorder (EGID) and Eosinophilic Eosophagitis
(EE) are rare diseases in children and characterised by eosinophil-predominant inflammation. The
clinical features and therapeutic outcomes after liver transplantation (LT) is not well known. We aim to
determine the frequency of EGIDs, response to medical and dietary therapy and associate conditions
in paediatric LT recipients.
Methods: We reviewed charts and electronic patient records of children with LT who were followed at
our paediatric gastroenterology and hepatology department between 06/2011 and 11/2018. Patient
were diagnosed as EE or EGD and patients surviving the first year after LT were included into the
study. Clinical and laboratory findings, patient demographics, and outcome were analysed. EE and
EGD was diagnosed by histopathology according to international consensus criteria.
Results: Out of 251 transplanted children, 82 underwent endoscopic examination due to diarrhoea,
abdominal pain, vomiting and food refusal. Of the 82 patients 42 (58.5%) were males, and mean age
was 2.6 years; (range 1.2-17). 46 (56%) children had a history of food allergy and/or atopic dermatitis
before transplantation and 10 patients developed it after transplantation. Family history for atopic
disease was 40%. Overall frequency of EGDs in children undergoing endocolonoscopy was 44%. All
of them under 5 years of age and 86% younger than 2 years. 26 (32%) children had EE, 3 (3.6%) had
eosinophilic gastritis, 4 (4.8%), eosinophilic duodenitis, and 3 (3.6%) eosinophilic colitis; The most
sensitising foods were egg, milk, peanut, sesame, carrot and fish. Anemia (n=10), hypo-albuminemia
(n=6), thrombocytosis (n=5) was associated only with EGD whereas peripheral eosinophilia was
detected in 26 children in both with EE and EGD. Proton pump inhibitors and viscous budesonide as
well as food exclusion diets were used in all patients. The rate of histological improvement at 3, 6 and
12 mos was 50%, 75% and 100%. On the other hand clinical response rate was 86%, 90%, 90% at 3,
6,and 12 months, respectively.
Conclusion: EGD is common in young paediatric LT recipients and it associated both pre and
posttransplant with atopic conditions. It should be considered as a cause of gastrointestinal symptoms
in children after LT. Histological improvement did not occur in short term period in this special group.
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Pancreatic tumours in children
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Objectives and Study: Pancreatic tumours in children are rare, being reported as less as 1% of all
solid tumours. We report our experience and outcome of pancreatic tumours referred to a tertiary
paediatric pancreatico hepatobiliary centre.
Methods: We reviewed through our database all children diagnosed with pancreatic tumours that
presented from 2001-2016. This retrospective analysis was part of an audit project. Clinical,
laboratory, radiological and histological data were collected and analysed.
Results: 11 cases were identified (9 Female). The most common presenting symptoms were
abdominal pain and vomiting (8 cases) followed by an incidental mass (3 cases). Mean age at
presentation was 11 years (range, 3-15 years). A Pseudopapillary neoplasm (PST) (4) was the most
common followed by pancreatoblastoma (PBL1,2) (2), papillary cystic (PCT), ganglioneuroma (GN),
rhabdomyosarcoma (RMS), inflammatory pseudotumour (IPT) and germ cell tumour (GCT) in 1 case
each. At presentation median serum amylase was 73 IU/L (range, 45-358) and lipase was 73 IU/L
(range, 24-140). Serum bilirubin was raised in PBL1, GCT and in the RMS (range 4-112 umol/L,
median 6 umol/L); GGT ranged between 7-341 IU/L (median 40). Alpha-fetoprotein was elevated at
2294 kIU/L and 4128 kIU/L in PBL2 and GCT cases, respectively. Tumours markers CA199, CEA and
CA125 were all within normal range in all. Pancreatic lesions were identified in the head (7) body (1)
and tail (3) of pancreas. There was positive family history of colonic cancer in cases with GN, IPT and
cholangiocarcinoma in GCT.
The surgical treatment entailed a pylorus preserving pancreatoduodenectomy for PCT, PBL 1 and PST;
resection under retroperitoneal excision (GN); total resection (IPT); a spleen preserving distal
pancreatectomy (PST); resection of the celiac trunk, interpositional arterial graft, MesoRex shunt,
splenectomy and pancreaticoduodenectomy (RMS) and liver transplant as well as pancreatic resection
and splenectomy (PBL2 with liver metastasis and portal vein cavernoma). The patients with PBL1,2,
RMS and GCT received neoadjuvant chemotherapy. PBL1 was treated with Fluorouracil, Irinotecan,
Oxaliplatin and Folinic acid. PBL2 received Doxorubicin and Cisplatin; RMS received
Cyclophosphamide and Actinomycin, and GCT received Carboplatin, Etoposide and Bleomycin.
Median follow up from surgery was 3 years (range 6 months to 8 years). Pancreatic exocrine and
endocrine function is preserved in 7 patients. 4 patients are receiving pancreatic enzyme supplements
and one is on insulin. All patients are still alive, PBL1 had disease recurrence for which retroperitoneal
resection was performed with no further recurrence up to present time.
Conclusions: Pancreatic tumours albeit rare have a wide variety of histological diagnosis.
Chemotherapy and surgical treatment is dependent on histological diagnosis, tumour location and
extrapancreatic involvement. Clinical awareness due to non-specific symptoms, early diagnosis and
treatment are essential via a multidisciplinary approach in a specialised centre with aggressive surgery
and neo-adjuvant chemotherapy where appropriate.
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Aplastic anemia insidence and management in paediatric liver transplantations due to non A-E
hepatitis
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Objectives and Study: Hepatitis associated aplastic anemia (HAAA) is a rare complication that
presented with bone marrow failure after acute hepatitis. We aimed to determination of the incidence
and management of HAAA in patients with liver transplantation (LT) due to non-A-E hepatitis.
Methods: This retrospective study included patients with LT due to non A-E hepatitis between the
dates of 1997-2018 and the ones developing HAAA. Fulminant hepatic failure (FHF) was defined as
severe liver impairment lasting < 8 weeks in a child with no previous history of liver disease, with
coagulopathy (international normalized ratio [INR] >2), with or without encephalopathy. Diagnosis of
severe aplastic anemia, all patients with at least 2 of the criteria of peripheral kinetics of neutrophil
count of 200-500 / mm3, platelet < 200000 / mm3, reticulocyte < 40000 / mm3 were aspirated and
bone marrow was diagnosed as having 30%. Intermittent whole blood count, biochemistry, blood
levels' of immunosuppressive drugs and bleeding parameters were taken from the patients during the
follow-up.
Results: From 1997 to 2018, 68 children underwent LT. 64 (34 Girls and 30 boys) of those children
presented as FHF and required emergent LT. Thirty-two of 64 FHF was non-A-E hepatitis. 14 had
hepatitis A, 4 had Wilson's disease, 13 had toxic hepatitis and one had autoimmune hepatitis. Four out
of the 64 patients (6.3%) with FHF developed HAAA. Two of the patients are girls. The average age is
6.5 years. The time of onset of pancytopenia was detected as a median of 20.5 day after LT. All
patients received tacrolimus and prednisolone as immunosuppression treatment after LT. Bone
marrow transplantation was performed to 1 patient (25.0%). 2 patients received immunosuppressive
treatment. One patient died despite intensive support treatment. The general characteristics of the
patients are given in Table 1.
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Case 1

Case 2

Case 3

Sex-Age

Female-10-YearsOld

Male-6-Years-Old

Female-8-Years-Old Male-2years-Old

Type Of LT

Living-Donor

Living-Donor

Living-Donor

Time Of
Pancytopenia

Posttransplantation Posttransplantation Posttransplantation -Cyclosporine-A 3th Day
30th Day
9th Month
Prednisolone

Treatment

-Tacrolimus Prednisolone

-Tacrolimus

-Tacrolimus Micophenolate
Mofetyl Prednisolone

-Erythrocyte,
Transfusion Thrombocyte
-G-CSF -RATG Transfusion -G-CSF -Stem Cell Treatment Of HAAA
Cyclosporine Granulocyte
Transplantation
Prednisolone
Transfusion -Large
Spectrum Antibiotic
-G-CSF
Stem CellTransmitting Blood
Group- Receiver
Blood Group
Final Status

Case 4

Living-Donor

-Cyclosporine-A Prednisolone

-G-CSF -RATG Cyclosporine Prednisolone

O Rh - O Rh +
Exitus (Septic
Shock)

Alive

Alive

Alive

[General characteristics of the patients]

Conclusion: HAAA could develop after seronegative viral hepatitis and it could be fatal if left
untreated. For this reason, it should always be kept in mind when developing cytopenias during and
after viral hepatitis.
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Evaluation of spleen volume with computed tomography after liver transplantation in pediatric
recipients
Zeren Barış1, Murat Haberal2, Oya Balcı Sezer1, Figen Özçay1, Mehmet Haberal3
1Başkent

University Hospital, Pediatric Gastroenterology, Hepatology and Nutrition, Ankara, Turkey
University Hospital, Radiology, Ankara, Turkey
3Başkent University Hospital, Transplant Surgery, Ankara, Turkey
2Başkent

Objectives and Study: We planned to investigate the outcome of splenomegaly after liver
transplantation (LT) in children.
Methods: We calculated the spleen volumes (SV) and spleen volume/standart spleen volume
(calculated as SSV [cm 3]=0.7+(4.6xbody weight [kg]) (SV/SSV) of the patients by computed
tomography (CT) before transplant (SV0), at first week posttransplant (SV1) and after two years
posttransplant (SV2). We recorded hemoglobin, white blood cell and thrombocyte levels and liver
function tests at similar times.
Results: Twenty-six patients (13 female, 50%) were included in the study. The mean age at the time
of LT was 5.34±4.9 years (0.4-16 years). The primary diseases included familial cholestatic diseases
in 7, biliary atresia in 7, idiopathic cirrhosis in 4, Wilson's disease in 2, metabolic diseases in 2 patients
and cirrhosis due to other diseases in 4 patients. The CTs after two years posttransplant were
performed at a mean time of 3.85±1.07 years (2-5 years) posttransplant. The mean SV0, SV1 and
SV2 were 455.3±478.9 cm3 (115.8-2438.4), 356.9±392.6 cm 3 (83-1903.8) and 377.4±281.6 cm 3 (971225), respectively. The mean SV/SSV0, SV/SSV1 and SV/SSV2 were 5.08±2.42 (1.28-10.78),
3.71±1.86 (1-8.42) and 2.96±1.67 (1.15-7.86), respectively. The patients were divided into two groups:
group 1 (21 patients, 80.8%) had an improvement of splenomegaly which was demonstrated by a
decrease in SV/SSV ratio and group 2 (5 patients, 19.2%) who had an increase in SV/SSV ratio over
time. The SV, SV/SSV ratio, complete blood cell count and liver function tests were evaluated between
two groups. The SV/SSV0 was significantly higher in group 1 compared to group 2 (p=0.035). The
SV2 and SV/SSV2 ratio were significantly lower in group 1 compared to group 2 (p=0.006 and 0.005,
respectively) (Table 1). There was no significant difference among SV0, SV1 and SV/SSV1 between
two groups. The hemoglobin, white blood cell count and thrombocyte count after posttransplant 2
years were significantly lower in group 2 compared to group 1 (p=0.008, 0.04 and 0.008, respectively).
The liver function tests (transaminases, total and direct bilirubin, albumin and INR levels) did not differ
between two groups at any time, except that total bilirubin levels after 2 years posttransplant were
significantly higher in group 2 (p=0.047). Two of the patients who had no improvement in
splenomegaly had portal vein thrombosis, one had findings of chronic rejection, the other patient had
diffuse steatosis and bridging fibrosis on histopathologic examination of the graft. The last patient was
diagnosed as postransplant lymphoproliferative disease.
Conclusions: Splenomegaly tend to improve regardless of pretransplant spleen size in pediatric
patients who underwent LT. However, this improvement is not prominent in the postoperative early
period, and requires time to demonstrate. Patients whose splenomegaly persist after 2 years, should
be investigated for possible graft dysfunction, lymphoproliferative diseases or vascular problems.
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Group 1

Group 2

SV0 (cm3)

482.41±526.1 (115.8-2438.4)

346.76±206.9 (141-686.1)

SV1 (cm3)

362.82±429.8 (83-1903.8)

333.46±214.7 (140-649.2)

SV2 (cm3)

312.4±267.7 (97-1225)

650.34±147.5 (457.6-857.7)

SV/SSV0

5.59±2.3 (1.31-10.78)

3.04±1.56 (1.28-5.28)

SV/SSV1

3.86±1.82 (1-8.42)

3.12±2.11 (1.2-6.33)

SV/SSV2
2.45 ±1.18 (1.15-5.3)
5.08 ±1.89 (3.4-7.86)
[Table 1. The spleen volumes (SV) and spleen volume/standart spleen volume (SSV) of the groups
before transplant (SV0), at first week posttransplant (S]
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Multi-drug resistant germs in pediatric liver transplantation: prevention, treatment strategies
and outcomes from a prospective single center study
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Objectives and Study: Antibiotic resistance is becoming a global emergency, especially in
industrialized countries. In patients with chronic liver diseases candidates to liver transplantation (LT),
colonisation by multidrug-resistant (MDR) pathogens seems to significantly influence the outcome of
the transplant; therefore, diagnostic and therapeutic approaches are necessary for these patients.
Despite the strong recommendations for the prevention of MDR germs' transmission in hospitals, the
microbiological screening of MDR bacteria is not a standardized practice for LT candidates and
currently, especially in children, there is no consensus on the management of patients colonised by
MDR while awaiting on a list and / or subjected to LT.
Our study aimed to evaluate the impact of MDR germs colonisation on the LT outcome in order to
seek for new preventional and therapeutical strategies.
Methods: We have performed a monocentric prospective study evaluating all patients undergoing LT
at our Liver Unit over a 4 years period. MDR germs fecal cultures were taken from all patients as part
of the infectious screening due at the time of the adimission on the LT waiting list. Patients colonised
by MDR germs were followed after LT with serial stool cultures.
Results: From December 2014 to December 2018 our Unit performed 106 LTs. Among these
patients, eight (7 F, 1 M; 1.72±2.16 years) were colonised by MDR bacteria before LT. Three of these
were Italian, and five came from other countries (4 Greeks and 1 Russian). All patients were affected
by biliary atresia, seven of these underwent Kasai portoenterostomy procedure. Seven were colonised
by Klebsiella pneumoniaeand one by Enterobacter cloacae. In the whole cohort, after confirmation of
MDR colonisation, the use of antibiotics was avoided except for serious intercurrent infections; indeed
in one patients MDR sepsis occurred before the LT and was treated effectively with tigecyclineand
gentamicin, according to antibiogram, with negativization of blood culture, but persistence of positive
coproculture. At LT (6/8 living donor) a standard antibiotic protocol was used, reserving the use of
specific MDR sensitive antibiotics in case of complications. In three patients, in fact, MDR germs were
also isolated from outside the gut (urine, pharynx, peritoneal fluid). No deaths have been recorded.
During the follow-up period, we found a spontaneous decontamination after a period of 0.68 ± 0.99
months from the LT, except in a patient presenting MDR colonisation still after 3 years from the LT
without clinical symptoms.
Conclusions: To the best of our knowledge, this is the first study analysing MDR germs colonisation
in a pediatric population undergoing LT. In our study, the incidence of MDR germs was found lower if
compared to the european adult population (7.55% vs 23-29.2%). In our case series, the presence of
MDR germs did not compromise the prognosis and most of the patients had a spontaneous
decontamination after being discharged at home. Early identification and active surveillance of these
patients may allow clinicians to establish a specific strategy of prevention and targeted treatment in
case of complications.
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Basiliximab treatment for steroid and anti-CD3 resistant rejection in paediatric patients after
liver transplantation
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Objectives and Study: Steroid resistant rejection is rare and steroid and anti-CD3 resistant rejection
is extremely rare in paediatric patients after liver transplantation (LTx). An IL-2 receptor (CD25)
antagonist, basiliximab, decreases the frequency of acute rejection (AR) after LTx as induction
therapy. The aim of this study was to present the effectiveness of basiliximab as a rescue therapy in
steroid and anti-CD3 resistant AR in children after LTx.
Methods: Presentation of series of two cases with basiliximab used as a rescue therapy in steroid and
anti-CD3 resistant acute rejection.
Results:
Case 1: Girl with biliary atresia (BA) after hepatoportoenterostomy had living related donor LTx
performed (segments II+III) at the age of 7y. Blood groups identical, graft small for size (0.9%
recipient's bw), biliary anastomosis to Roux-y. Initial immunosupresion (IS): tacrolimus,
mycophenolate. 4 weeks after LTx AR was diagnosed - RAI 5 (b2;i2;e1), C4d negative. 6 pulses of
methylprednisolone were administered with no laboratory improvement. The anti-CD3
(Thymoglobuline) was started with total dose of 8.8 mg/kgbw. Therapy was monitored with CD3
absolute count - it was not decreased below 250. Control liver biopsy did not show any improvement RAI 5 (b2;i2;e1). Patient received two doses of basiliximab a 10mg with laboratory improvement. IS
was modified to tacrolimus and sirolimus. Control biopsy showed histological improvement - RAI 3.
During anti-CD3 therapy the reactivation of CMV and EBV was diagnosed and valganciclovir was
introduced. Two years after therapy patient is in good clinical condition with no features of acute or
chronic rejection.
Case 2: Girl with BA after hepatoportoenterostomy had LTx from cadaveric donor performed at the
age of 2 y. Blood groups 0 to A, biliary anastomosis to Roux-y. Initial IS: tacrolimus, steroids. At the
ages of 7 and 10 patient had histological symptoms of acute and chronic rejection and IS was
modified to tacrolimus and sirolimus finally. At the age of 13 autoimmune hepatitis (AIH) de novo was
diagnosed and patient therapy was changed to tacrolimus, azathioprine and steroids. At the age of 16
due to graft insufficiency patient required ReLTx. Initial IS: basiliximab (as induction), cyclosporine,
azathioprine, steroids. 9 months after ReLTx AR was diagnosed with RAI 5 (b2;i2;e1), C4d negative. 6
pulses of methylprednisolone were administered with no histological improvement - RAI 6 (b2;i2;e2).
The therapy with anti-CD3 (Thymoglobuline) was started with total dose of 7.3 mg/kgbw. Therapy was
monitored with CD3 absolute count - between 51 and 112. Control liver biopsy did not show any
improvement and patient received two doses of basiliximab a 20mg as a rescue therapy. IS was
modified to tacrolimus, mycophenolate, steroids. Control biopsy showed histological improvement RAI 3. Therapy was complicated by CMV reactivation and fungal infection. 1,5 y after therapy patient
is in good clinical condition with no features of acute or chronic rejection.
Conclusions: Basiliximab seems to be effective and safe as a rescue therapy in steroid and anti-CD3
resistant acute rejection in children after LTx.
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Long-term outcome of portal vein thrombosis after paediatric liver transplantation
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Objectives and Study: Portal Vein Thrombosis (PVT) occurs in 2-12% of paediatric recipients of liver
transplantation (LT). Biliary Atresia (BA), mismatch between donor and recipient vascular vessels
diameters and use of interposition grafts for portal anastomosis are associated with a higher risk of
PVT. Initially silent in most cases, the clinical picture is progressively dominated by portal hypertension
(PH) complications overtime. The aim of this study was to review incidence, complications,
management and outcome of PVT after pediatric LT at our centre over the last 20 years.
Methods: All children who underwent LT from 01/01/1998 to 31/12/2017 were considered for this
retrospective analysis to capture cases complicated by post-transplant PVT. We excluded cases with
an early diagnosis and a rapid resolution or graft loss. PVT diagnosis was based on Doppler
ultrasound (DUS); in case of suspected PVT further radiological assessment was performed
(computed tomography (CT), angiography, magnetic resonance imaging). PVT detected within 30
days of transplantation was categorized as early PVT. The studied population was divided in 2
decades: 1998-2007 and 2008-2017 because in the last decade medial graft positioning was preferred
during surgery, in order to prevent anastomotic twisting.
Results: From 1998 to 2017, 550 patients underwent 650 LT procedures; 67 LTs performed on 64
patients were complicated by PVT (10,2%) with a different incidence between the first (12,5%) and the
second decade (7,5%). Most recipients (73,4 %) were affected by BA, and 87,5% were younger than 3
years. We identified 36 early PVT (53,7%) and 31 (46,3%) late PVT. Median duration of the interval
between LT and PVT diagnosis was 1,5 and 0,25 months for the two decades respectively. Median
duration of follow up was 3 years. Grafts were left-side segments in 92,5% of cases. PVT was mostly
extrahepatic (80,6%). Chronic rejection was significantly more frequent in patients with PVT than in
our overall series (p value=0,0017). Thirty-nine patients (60,9%) underwent upper gastrointestinal
endoscopy (UGI): large varices were detected only in 15 patients (38,5%). During the follow up 31
patients (48,4%) presented GI bleeding; 58,1% of them showed no or small varices at UGI. Seven
patients (10,9%) developed mesenteric arterial aneurysms, and in 23 (35,9%) mesenteric venous
varices were documented at CT scan. In 25 cases (37,3%) a conservative observational approach
was adopted, while 42 patients (62,7%) underwent surgical and/or radiological interventions
(angiography with angioplasty in 16 cases, portosystemic shunting procedures in 9, surgical
anastomosis remake in 9 and re-transplant in 22). Fifty-five out of 64 patients (85,9%) were alive at
last follow up visit; PVT had been solved in 49% of them. Nine patients (14,1%) died of hemorragic
complications related to PVT.
Conclusions: In our experience, PVT after transplant is a severe condition associated with lower GI
bleeding, chronic rejection, mesenteric artery aneurisms, and overall high morbidity and mortality. A
high index of suspicion allowing prompt detection of PVT, and an aggressive therapeutic approach are
essential to avoid long term severe complications.
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The presence of serum autoantibodies and donor-specific anti-HLA antibodies in pediatric liver
transplant recipients is associated with histological and biochemical parameters of graft
dysfunction
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Winckel3, Xavier Rogiers4, Aude Vanlander4, Ruth De Bruyne3
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Objectives and Study: Serum autoantibodies (AAb) as well as donor-specific anti-HLA Ab (DSA) are
frequently present in pediatric liver transplant (LT) recipients. Their clinical significance remains
incompletely understood when encountered outside the context of de novo autoimmune hepatitis
(AIH). We aimed to study the prevalence of serum AAb and DSA in pediatric LT recipients under
follow-up at Ghent University Hospital and investigate their correlation with patient characteristics and
clinical outcome in terms of histological and biochemical parameters.
Methods: Based on electronic patient data, we retrospectively collected the data on AAb (antinuclear
factor, ANF; anti-smooth muscle Ab, ASMA; anti-soluble liver antigen Ab; anti-liver cytosol type 1 Ab;
anti-liver kidney microsomal Ab) and DSA in 62 pediatric LT recipients (median age 3,8 y; range 0,117,1 y; 37 male) under follow-up at Ghent University Hospital between january 2007 and february
2018. The patient characteristics (age, sex, age at LT, time of follow-up, LT indication, donor type and
age, need for retransplant or death), need for liver biopsy (LB) and number of LB, histological findings
(acute cellular rejection; chronic rejection; histological signs suggestive of biliary obstruction; de novo
AIH; idiopathic post transplant hepatitis (IPTH); aspecific alterations and steatosis) and biochemical
parameters (Alkaline Phosphatase, AP; ALT; AST; γ-GT; total and direct bilirubin; albumin;
thrombocyte count; Immunoglobulin G; EBV and CMV DNA) were registered at several time points
(year 1, 3, 5, 10 and 15) post LT. Statistical analysis was performed using SPSS Statistics (version
25).
Results: AAb were detected in 27 (43,3%) patients, with ANF being the most frequently encounterd
AAb in 15 (24,2%) patients followed by ASMA in 13 (21%) patients. There was a positive correlation
between AAb positivity and female gender (p=0,032) and cadaveric LT (p=0,006). In 54 patients at
least one liver biopsy was performed during their post-transplant course. Acute cellular rejection was
present in 20 (32%), chronic rejection in 7 (11%), histological signs of biliary obstruction in 16 (25%),
de novo AIH in 4 (6,5%), aspecific histological changes in 25 (40%), IPTH in 5 (8,1%) and steatosis in
12 (19%) patients. Patients with positive AAb underwent a higher number of LB during their follow-up
(p< 0,001) and in the absence of de novo AIH, an association was found with the presence of
aspecific histologic alterations (p=0,032). Outside the context of de novo AIH, positive AAb were
associated with increased AP (p< 0,001), ALT (p< 0,001), AST (p< 0,001), γ-GT (p=0,001), IgG
(p=0,007) and decreased albumin (p=0,029). 14 out of 50 patients were DSA positive (all anti-HLA
class II). DSA positivity was associated with acute cellular rejection (p=0,019), increased direct
bilirubin (p=0,033) and γ-GT (p< 0,001).
Conclusions: The presence of AAb in the absence of de novo AIH as well as DSA positivity is
associated with histological and biochemical parameters of graft dysfunction. Larger prospective
studies are warranted to further investigate the causal relationships between AAb and DSA
development and outcome parameters post pediatric LT.
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Objectives and Study: Liver grafts from ABO-incompatible (ABOi) donors has been used as one of
the ways to expand the donor pool. Novel desensitization strategies based on ABO antibodies titers
demonstrated an improved survival rates in ABOi adult liver transplant (LT) recipients. However, data
on paediatric ABOi liver transplantation outcomes is limited. Our aim was to evaluate the outcomes of
ABOi paediatric liver transplantation in a National paediatric liver transplant center.
Methods: A retrospective analysis of two groups of paediatric liver transplanted patients. An ABOi LT
group from 2011 (first ABOi transplant) to 2017, and ABO-compatible (ABOc) LT group from 20142017. Data extracted included antibody titer, treatment for antibodies before and after transplantation
and immediate and late post-op complications including vascular complications, biliary complications,
rejection, infections, graft survival and mortality. Rates of complications were compared between the
groups.
Results: There were 76 paediatric liver transplantations during the study period of which, 11 (14.5%)
were transplanted from ABOi-donors. ABOc group consisted of 46 patients. In the ABOi liver recipient
group, 7 (63.6%) were males. Median age at transplantation was 2.7 years (range of 1-12 years). In 4
patients (36.4%) graft was transplanted from a living donor. Patients were transplanted due to
metabolic diseases (n=7, 63.6%), biliary atresia (n=2, 18.2%), and malignancy (n=2, 18.2%). Median
follow-up time was 2.3 years (range, 1 - 7.4 years). Desensitization therapy before transplantation was
provided to 2 (18.2%) of ABOi liver recipients, with antibodies titer of above 1:16. Therapy included
plasmapheresis in one patient, and combination of rituximab and plasmapheresis in the other. Early
vascular complications (during first 30 days after transplantation) were found in 2 (18.2%) patients:
one had hepatic artery thrombosis, and another had thrombosis of the inferior vena cava. Four
patients (36.4%) had early biliary complications. One patient (9.1%) had mild acute cellular rejection
and another patient (9.1%) had humoral rejection treated with intravenous immunoglobulin,
thymoglobulin, rituximab and plasmapheresis. Vascular complications during the first year after
transplantation were noted two patients (18.2%). There were no biliary complication or graft rejection
in the first year after transplantation. One patient (9.1%) had elevation of ABO antibodies titer after
transplantation, which was successfully treated with addition of mycophenolate mofetil. Six patients
(54.6%) had infectious complications during 90 days after transplantation. Patient and graft survival
rate during follow up period was 100%. There were no significant differences in the rate of early and
late post-op complications, infections, graft survival and mortality between the groups (table 1).
Conclusion: ABOi LT is a safe procedure in our paediatric population. Frequent follow-up of antibody
titers in the early post-transplant period and using desensitization protocols when indicated, can
provide good outcomes in ABOi paediatric LT. Our results suggest that ABO titers should be evaluated
in all paediatric candidates when listed for liver transplantation, in order to increase organ availability
to those in need.
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[Table 1: Comparison between ABOi and ABOc recipients ]
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Objectives and Study: All children with life-threatening liver disorders should be considered for liver
transplantation (LT). Vascular disorders are an extremely rare indication to LT in pediatric age. Focal
nodular hyperplasia (FNH) is considered to be a hyperplastic reaction to localized abnormalities of
blood flow. FNH generally does not cause complaints or require treatment. Cavernous transformation
of the portal vein (portal cavernoma-PC) consists of a periportal or/and intrahepatic venous collateral
network, developed as a result of acute or long-standing portal vein thrombosis. Budd-Chiari
syndrome (BCS) is characterized by obstruction of the hepatic vein outflow tract in the absence of
constrictive pericarditis or right heart failure. It is caused by occlusion of the hepatic veins and/or
suprahepatic inferior vena cava.
Methods: Between 2008 and 2018, 226 children underwent LT. The most frequent indication was
extrahepatic biliary atresia. The other cases were chronic disease, acute liver failure, hepatic tumours,
inborn errors of metabolism and vascular disease (4 cases, 1.7%). Due to untreatable itching a 15year-old girl underwent LT due to FNH. Two other patients, a 15-year-old boy and a 18-year-old girl,
underwent LT because of PC. One PC was an inoperable portal hypertention and on imaging the Rex
system was not patent, while the other one presented failure of both oesophageal varices sclerosis
and meso-rex shunt. A 9-year-old boy with unresected Hirschsprung disease, presented with acute
liver failure, portal hypertension and massive ascites in BCS.
Results: The explanted liver with FNH showed several nodular masses, the major of 14 cm in
diameter. On histology FNH appeared as fibrous bands containing proliferating bile ductules and
abnormal arteries. Cytological atypia, mixed hyperplastic and adenomatous features were also
present. One PC case showed a normal liver, the other displayed some major yellow nodules with
central stellate scar. In both cases, the hilum was remarkable for an enlarged haphazardly dilated
portal vein with an irregularly thickened wall and partially organized thrombosis at porta hepatis. In the
second case of PC, the nodules corresponded to combined hyperplasia: regenerative nodular
hyperplasia and focal nodular hyperplasia. In BDS histology showed diffuse centrolobular veins
obstruction till the hepatic veins with parenchymal extinction. Fibrous tissue was laid down in
congested areas and in surviving parenchyma a reversed lobulation was observed.
Conclusions: FNH, PC, and BCS are rare conditions, but they should be recognised as one of the
indications for LT, even in pediatric age, if symptoms (itching) or anatomic malformation are not
otherwise treatable.
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Objectives and Study: Liver transplantation is a life-saving procedure in children with liver disease.
However, various aspects of the child's development after transplantation have been previously
reported with discrepant outcomes. Our aim was to identify cognitive and behavioural issues in
paediatric liver transplantation recipients and the associated factors related with these behavioural
problems.
Methods: Child Behavioural Checklists and/or Wechsler Intelligence Scale for Children, the 3rd
edition, were performed in children aged 1 to 18 years who underwent transplantation ≥ 1 year from
October 2017 to November 2018.
Results: We included a total of 77 recipients with a median age of 7.8 years (IQR: 5, 11). They
underwent transplantation at a median age of 1.6 years (IQR: 1.2, 2.6) and most were diagnosed with
biliary atresia (78%). We identified 25 (32%) children with abnormal behavioural score above the
clinical significant level by using the Child Behavioural Checklists. The most common problems were
affective problems (35%) in children aged < 6 years, and somatic problems (31%) in the older
children. A number of patients aged 6-18 years also had thought and social problems (15% and 11%,
respectively). Moreover, competence was significantly reduced in 35%. Higher scores in total
behavioural problems correlated with advanced age and longer post transplant duration (r=0.302 and
0.284, respectively). The other associated factors with behavioural issues were school non-attendance
and lower caregiver's education level (p= .02 and .03, respectively), while children taking care by a
single parent were associated with lower competence and cognitive function (p=. 01 and < .01,
respectively). In addition, the mean intelligence quotient of the patients was 97 (SD 13). Children who
did not go to school also had a relative lower intelligence quotient (p=.04).
Conclusions: Even though most paediatric liver transplantation recipients have acceptable cognitive
function, they experience significant behavioural problems. Therefore, post-transplantation
surveillance and intervention for these issues especially patients with higher risk (e.g., older children,
longer time post transplantation, school non-attendance, lower caregiver's education level) may
improve long term behavioural outcomes.
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Objectives and Study: Cardiovascular (CV) events account for 8-13% of deaths after liver
transplantation (LT) in adulthood. While CV risk factors are present in children after LT, little is known
about the longitudinal development of subclinical CV damage. Our study aims to describe prevalence
and factors that influence the development of subclinical CV damage over time.
Methods: We annually assessed subclinical CV damage by measuring intima-media thickness (IMT, a
marker for atherosclerosis), pulse-wave velocity (PWV, signifying arteriosclerosis), and the leftventricular mass index (LVMI, as parameter for left-ventricular hypertrophy) in 110 pediatric LT
recipients (aged 11.4 ± 3.7 years) over a period of 4.6 years in a prospective longitudinal observational
study (n=83 for F/U1, n=62 for F/U2, n=35 for F/U3, n=15 for F/U4).
Results: At inclusion, elevated IMT was present in 56%, elevated PWV in 24%, and left-ventricular
hypertrophy in 10%. Considering all obtained measurements, prevalence of elevated PWV remained
stable over time, whereas rates of elevated IMT and LVMI decreased over time. Paired comparison
between individual visits and from baseline to 4 year follow-up confirmed a decrease in IMT-SDS, but
showed stable values for mean SDS of PWV and LVMI.
Mixed linear modeling including all observations identified younger age at LT, shorter time since LT,
decreased renal function, and low vitamin D levels to be independently associated with IMT, and
higher albumin/creatinine ratio in urine, higher systolic blood pressure and the presence of
microinflammation for PWV. Older age at LT, longer time since LT and less physical activity were an
independent predictor of higher LVMI.
Conclusions: Pediatric LT recipients display relevant subclinical CV target organ damage. Apart from
immutable factors, such as age at LT, we could identify modifiable risk factors (such as blood
pressure, renal disease, hypovitaminosis D) contributing to CV damage that could serve as targets for
preventive measures. In contrast to our expectations, longer time after transplantation is associated
with better IMT values. Increased awareness of CV risk factors might contribute to this finding. In light
of excellent long-term survival in this patient collective, CV morbidity needs to be addressed and
monitored to prevent further damage.
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3University Medical Centre Groningen, Department of Radiology, Groningen, Netherlands
4University Medical Centre Groningen, Department of Paediatric Gastroenterology, Hepatology and
Nutrition, Groningen, Netherlands
Objectives and Study: Late onset portal vein anastomotic stenosis (PVAS) is a frequent complication
in paediatric liver transplantation. For clinical relevant PVAS percutaneous transluminal angioplasty
(PTA) is the first treatment option. When PTA is not feasible or not successful to obtain portal vein
patency, a surgical Meso-portal shunt (MPS) can be performed. Our aim was to evaluate the clinical
and biochemical characteristics of paediatric patients with post-transplant PVAS and the results of our
management of these patients.
Methods: We retrospectively studied all patients aged >18 years that underwent a therapeutic
intervention procedure between 2014 and 2018, either PTA or MPS after paediatric liver
transplantation including living and deceased liver donors. We evaluated primary patency of the PTA
and MPS and secondary patency after the complete therapeutic intervention process.
Results: PVAS was diagnosed by ultrasound and/ or CT-scan prior to the first intervention. At our
centre, 18 (11%) of 165 patients underwent a therapeutic intervention procedure for PVAS after liver
transplantation. Of the patients with PVAS, 72% had biliary atresia as the primary diagnosis, 72%
were transplanted under 1 year of age and 67% received a living donor graft. All PVAS patients
presented with splenomegaly. Thrombocyte counts were below 150 in only 67% of PVAS patients
before the first intervention. Of all PVAS patients 44% had at least one episode of a gastro-intestinal
bleeding. In 12 patients endoscopy was performed and all had oesophageal varices. The median postprocedural follow-up time was 1.4 years. Twelve patients underwent a primary PTA, of whom one
patient underwent two PTA's and one patient three PTA's in total. 10 patients received a MPS of
whom four patient had MPS after PTA. Primary patency was 67% for the first PTA, 0% for the second
and third and patency after MPS was 80%. Secondary patency was 89% for the complete therapeutic
approach.
Conclusions: In 11% of our cohort of paediatric transplantation patients portal vein anastomotic
stenosis is a significant problem especially in recipients with biliary atresia, transplantation below 1
years of age and after living donor transplantation. Based on our results we do not support a second
PTA if the first PTA fails. Our combined treatment strategy with PTA and MPS has a good clinical
outcome with a secondary patency of 89%.
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Biliary strictures in pediatric liver transplant recipients - a single center experience
Odelia Hakakian1,2, Yael Mozer-Glassberg1,2, Michael Gurevich1, Michal Shafir1, Michal Rozenfeld
Bar-Lev1, Raanan Shamir1,2, Orith Waisbourd-Zinman1,2
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Children’s Medical Center of Israel, Gastroenterology, Nutrition and Liver Diseases,
Petach-Tiqva, Israel
2Tel-Aviv University, Sackler Faculty of Medicine, Tel-Aviv, Israel
Objectives and Study: Biliary stricture is a recipient graft complication, occurring either in the early
post-operative period, related to surgical issues (such as impaired blood supply, differences between
recipient and donor duct size) or occurring later post-transplant (>12 months), related to ABO
incompatibility, infections or chronic rejection. The common practice of bile duct strictures treatment is
by percutaneous transhepatic cholangiography (PTC) with repeated dilations as needed. Our objective
was to determine biliary strictures occurrence, risk factors and PTC outcome in pediatric liver
transplant patients (pLT).
Methods: We retrospectively analyzed pLT recipients with biliary strictures treated with PTC from
2011 to 2018. For each patient, we collected data from the time of transplantation onward, including
surgical complications, rejections, laboratory and imaging findings, until the time of the single or last
PTC, including PTC outcome.
Results: During the study period, 102 pLT were preformed, 10/102 (9.8%) patients required PTC.
There were 6 males, median age at transplant was 3 years (range 6 months - 13 years). Five patients
had early strictures and 5 had late strictures. PTC was performed at a median of 2.5 years posttransplant (range 3 months - 15 years). Nine out of 10 transplants were ABO identical or compatible, 1
was incompatible. Graft types were - 6 left lateral segments, 1 full right and 3 whole graft. Biliary
anastomoses - 2 of the 10 were duct to duct, and 8 were duct to a roux-en-y loop. Interestingly 5 out of
those 8 patients had 2 biliary anastomoses. In two patients hepatic artery anastomosis was revised
during surgery. One patient had a prolonged cold ischemia time of 12 hours. Five patients had biliary
leak identified post-transplant and surgically corrected. Two patients had hepatic artery thrombosis in
the immediate post op period, treated surgically successfully. Six patients had early acute cellular
rejection. All patients with late strictures (n=5), normalized their GGT prior to its rise due to the
stricture. Ultrasound demonstrated biliary dilatation in all patients prior to PTC. PTC outcome - 4
patients required only one dilatation. Six patients required repeated dilatations with a median of 3.5
procedures (range 1-7). Among the patients with repeated PTCs, median duration of treatment was
5.25 months (range 2-16 months). PTC failed in 2 patients, both of whom had a successful surgical
correction.
Conclusion: Biliary strictures post-transplant is a known complication in pediatric liver transplant
recipients and occurred in about 10% of our patients. These patients generally had a complex course
during the transplant and post op period. Interestingly a graft with two biliary anastomoses seem to
pose a risk for biliary stricture. Repeated PTC is successful in the majority of the patients.
Keywords: PTC, Cholangiography, Biliary strictures, Liver transplant
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Mycophenolate motefil monotherapy in paediatric primary liver transplant patients
Christian Hudert1, Sebastian Mueller1, Werner Luck1, Katrin Weber2, Martin Laass2, Stephan
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Objectives and Study: Tacrolimus is the standard care immunosupressant in pediatric liver
transplantation (LTX), though kidney toxicity may limit its use over a long-term treatment course.
Mycophenolate motefil (MMF) is either added to intensify immunosuppression or to spare tacrolimus
toxicity. However, data regarding the use of MMF as an immunosuppressive monotherapy in
paediatric LTX patients are sparse.
Methods: In this single center, retrospective analysis, we studied the clinical course of 10 paediatric
patients after LTX who were switched from a tacrolimus based immunosuppression protocol to MMF
monotherapy. Six patients had previous combination therapy with tacrolimus and MMF. All patients
were weaned off steroids. Liver function tests (LFT), events of acute transplant rejection and signs of
adverse reactions were evaluated after initiation of MMF monotherapy. Data were analyzed by
Wilcoxon signed-rank test.
Results: Median age of the study population was 14.5 years (range: 3 - 19 years). Cause for LTX
included biliary atresia, cryptogenic cirrhosis, hepatic arteriovenous malformation, alpha-1 antitrypsin
deficiency and progressive familial intrahepatic cholestasis. Median time span at start of MMF
monotherapy was 9 years after LTX (range: 1 - 14 years).
Liver transaminases, glutamate dehydrogenase and total bilirubin did not significantly change in
comparison to prior tacrolimus monotherapy or combination therapy with tacrolimus and MMF.
Five biopsies in 4 patients were performed due to abnormal LFT, but no acute or chronic transplant
rejection was noted in any patient within a cumulative period of 480 patient treatment months (median:
37.5 months, range: 11 - 103 months).
Diarrhea associated with MMF occurred in one patient but ceased upon dose reduction. There were
no persistent hematologic pathologies attributable to MMF.
Conclusions: In this retrospective study we found that MMF monotherapy following tacrolimus based
immunosuppression was not associated with worsening of LFT or graft rejection in children and
adolescents who had undergone primary LTX. Further prospective, multi-center studies in larger
cohorts are needed to support these findings.

Contact e-mail address: christian.hudert@charite.de

Volume 68, Supplement 1, May 2019

936

HEPATOLOGY - Transplantation
H-P-167
Risk factors of hepatopulmonary syndrome in children
Homin Huh1, Kwang Yeon Kim 1, Tae Hyeong Kim1, Jin Soo Moon1, Ko Jae Sung1
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Objectives and Study: Hepatopulmonary syndrome (HPS) is defined as three distinct symptoms:
liver disease, hypoxemia, and intrapulmonary vasodilation. There are few studies on HPS in children.
The objective of this study was to investigate clinical features and risk factors of HPS in children.
Methods: We performed a retrospective cohort study of children who were diagnosed with HPS
between 2000 and 2018 at Seoul National University Hospital. The clinical features and risk factors of
HPS were investigated. To clarify risk factors of HPS, we compared 6 patients with biliary atresia
diagnosed with HPS (BA with HPS) and 112 patients with BA who had cirrhosis but no HPS (BA
without HPS). Their clinical characteristics and laboratory findings were evaluated by multivariate
analysis.
Results: A total of 8 patients were diagnosed with HPS. Underlying liver disease was biliary atresia in
6 patients (4% of the total cases undergoing liver transplantation due to biliary atresia.), portal vein
thrombosis in 1 patient, and portal vein agenesis in 1 patient. Dyspnea developed in 5 patients,
orthopnea in 3, cyanosis in 4. The average oxygen saturation was 84.8%. Five patients were positive
on contrast echocardiography test and five were positive on MAA (macroaggregated albumin) test.
The median age at diagnosis of HPS was 11.4 years. The median of MELD (Model for End-Stage
Liver Disease) score was 15.8 in children older than 13 years and the median of PELD (Paediatric
End-Stage Liver Disease) score was 1.4 in children younger than 12 years. A total of 5 patients
underwent liver transplantation and the median age of liver transplantation was 13.1 years. Four
patients underwent living donor liver transplantation and one underwent deceased donor liver
transplantation. Symptoms improved after liver transplantation, and follow-up MAA showed
disappearance of intrapulmonary vasodilation. MELD and PELD scores were not associated with
development of HPS. Multivariate analysis showed that splenic malformation and age at liver
transplantation were independent risk factors of HPS.
Conclusions: In children with portal hypertension, screening for HPS is required periodically
regardless of the severity of chronic liver disease. The presence of splenic malformation and age at
liver transplantation could be risk factors for the development of HPS in patients with BA.
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Early transient elastography for prediction of clinical outcomes in Biliary Atresia post-Kasai
Portoenterostomy: a pilot study
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Objectives and Study: Early prediction of poor prognosis in Biliary Atresia (BA) patients post Kasai
Portoenterostomy (KP) permits anticipatory guidance, monitoring, and early consideration of LT.
Histological grading of fibrosis severity at time of KP, has varied results for prognostication, limited by
sampling error and heterogeneity of disease. Liver stiffness measurement (LSM), measured by
transient elastography (TE), is a non-invasive marker of fibrosis in chronic liver disease in children,
including BA. The aim of this study was to investigate the utility of early serial TE as a prognostic tool
for clinical outcomes in BA post-KP.
Methods: Newly diagnosed BA infants, were prospectively recruited at a single institution, between
February 2016-January 2018. Histological grading of liver fibrosis (METAVIR score) severity was
documented at KP. All patients underwent TE for LSMs (kPa) at 2 time-points; (1) KP (2) 6 weeks
post-KP. Laboratory (serum bilirubin umol/l, GGT IU/L, albumin g/L, ALT IU/l, AST IU/l) and
radiological (spleen size, cm) parameters at time-points (1) and (2), and presence of cholangitis
between time-points, were documented. AST: platelet ratio index (APRI), a biochemical surrogate
marker for liver fibrosis, was calculated at both time-points. The change (∂) in all parameters between
time-points were noted. Clinical outcome groups included (i) jaundiced Vs jaundice clearance at 3
months post-KP (bilirubin < 35umol/l) and (ii) listed Vs non-listed for LT by 1 year post-KP.
Results: Thirty-nine BA patients (23M) were recruited to the study (median age at KP 50d, range 17126d). LSM at KP, showed good correlation (r=0.87, p< 0.001) with METAVIR scores, but not with
APRI scores (r=-0.06, p=NS). Age at KP was similar in both outcome groups. At 3 months post-KP, 25
(64%) patients cleared their jaundice. Laboratory and radiological parameters at KP, and presence of
cholangitis between time-points, were not different between jaundiced and jaundice clearance groups.
Bilirubin at 6 weeks post-KP [123umol/l (IQR42,169) Vs 22umol/l (IQR10,57); p=0.004] and ∂bilirubin
[1 umol/l (IQR-74.2,67) Vs -69.88 umol/l (IQR-105, -47); p=0.03], were higher in the jaundiced group.
LSM at 6 weeks post-KP [28.2 Kpa (IQR 17,38) Vs 12.7 Kpa (IQR 8.3, 26.2); p< 0.01] and ∂LSM [14.7
(10.7, 24.2) vs 4.7 (1.5, 11.2); p< 0.007], were higher in the jaundiced group. At 1 year follow-up, 17
(44%) children were listed for LT. Bilirubin [21 umol/l (IQR10,44) Vs 123umol/l Vs (IQR 48,156);
p=0.001] and albumin [40g/L (IQR38,41) Vs 38g/L (IQR34,39); p=0.01] at 6 weeks post-KP, and
∂bilirubin [-80umol/l (IQR-111,-52) Vs -3umol/l (IQR-69,68);p=0.005], were associated with listing
status. ∂LSM [14Kpa (IQR9.9,26) vs 4.7Kpa (IQR1.7,10.2);p=0.01] was higher in the listed group, but
the absolute values for LSM at KP and 6 weeks post-KP, were not significantly different between listed
and non-listed groups. Neither absolute APRI at KP or 6 weeks post KP, nor ∂APRI, were significantly
different in either clinical outcome group.
Conclusions: The change in LSM from KP to 6 weeks post-KP could be a potential predictor for
short-term jaundice clearance and native liver survival post-KP, and shows superiority to APRI.
Combination of LSM with laboratory values in prognostic modelling should be further explored.
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Objectives and Study: Deoxyguanosine kinase (DGUOK) deficiency is one of the cause of the
hepatocerebral form of mitochondrial depletion syndrome (MDS). It is characterized by early onset of
liver failure with concomitant neurological deterioration. In the current literature, there are only a few
reports regarding long-term observation of children with DGUOK deficiency. Liver transplantation (LTx)
is controversial due to extrahepatic involvement and unpredictable outcome.
Methods: We describe 5 patients, with DGUOK deficiency belonging to four unrelated families, with
liver failure. Five MDS patients were evaluated molecularly and biallelic DGUOK mutations were
detected by Sanger or next-generation sequencing.
Results: In all children clinical symptoms within the first days of live ; hypoglycemia (hypoketotic),
hyperbilirubinemia (cholestasis), severe lactic acidosis, and coagulopathy were observed . All
neonates (except one) had low birth-weights for gestational age and failed to thrive. Mild neurological
involvement as hypotonia was observed in all children. In two patients after short improvement acuteon-chronic liver failure developed. Three children died at the ages of 5, 6 and 7 months, respectively
due to progressive liver failure. One infant despite suspicion of DGUOK deficiency (sibling from the
same family had MDS confirmed post mortem) wasn't qualified for LTx. In two children LTx was
performed (age 5 and 7 age), one from cadaveric, one from living related donor before the diagnosis
was confirmed. One boy died 5 months after LTx due to post-LTx procedure-related complications
(kidney insufficiency, severe intraventricular hemorrhage, sepsis); one is still alive with ca. 2 years
follow up, with good liver function, without any neurological disturbances. Genetic testing was
performed in all patients. Equally, patients were compound heterozygotes and homozygotes. Five
known molecular variants, including regulatory (c.1A>G, c.3G>A), missense (c.494A>G), nonsense
(c.763_766dup) mutations and in-frame insertion (c.813_814insTTT) were identified. The substitution
c.3G>A in the start codon was observed most frequently.
Conclusion: Prognosis in patients with DGUOK deficiency is generally poor. The outcomes of liver
transplantation may vary, but it does not appear to be contraindicated, excluding significant
neurological involvement.
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modifiers of outcome in children post liver related transplantation - the preliminary study
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Objectives and Study: Presence of genetic modifiers has for long been suspected in many liver
diseases (e.g in Wilson disease). There are many factors contributing to liver damage and post
transplant clinical condition like immunological, surgical, infectious and morbid condition. The aim of
the study was to assess frequency of 3 genetics variants: MBOAT7, PNPLA3 and TM6SF2 in
recipients and liver related donors, which would allow to assess genetic factors related to the donor
liver.
Methods: In 118 pairs donor-recipient molecular analysis of polymorphism of 3 genetic variants
potentially related to liver damage were performed: rs58542926 variant of TM6SF2 gen, rs641738
variant of MBOAT7, and rs738409 variant of PNPLA3. Genotyping of MBOAT7, TM6SF2, and
PNPLA3 polymorphisms was performed using TaqMan assays with fluorescent detection.
Results: In all donors (85 mothers, 33 fathers of recipients) liver function tests were within normal
before liver transplantation and neither fibrosis nor steatosis was detected. In this group
MBOAT7mutant variant (…) in a homozygote position was detected in 20 patients, PNPLA3mutant
variant in a homozygote position homozygote was found in 5 donors and none of donors had two
minor alleles of TM6SF2. There was no serious complication after live donor liver transplantationIn the
group of recipients (aged 3-18 yrs old, 75 patients with biliary atresia) mutant variant of MBOAT7 in a
homozygote position was detected in 25 children, PNPLA3 mutant variant was present in 8 patients
and in one child (girl with biliary atresia and Fallot tetralogy) we detected two TM6SF2 minor alleles.
All recipients stay alive; one child requires liver re-transplantation because of intestinal failure
associated liver disease.
Conclusion: We present here a model to study the potential genetic background of liver damage after
liver transplantation. Interestingly, the donor livers at transplantation did not present with inflammation,
steatosis or fibrosis irrespective of MBOAT7, PNPLA3 and TM6SF2 polymorphism. The possible
association with chronic liver damage post-transplant will be evaluated based on protocol liver biopsy
study.
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Idiopathic post-transplant hepatitis, graft fibrosis and histological changes in long-term
survivors after paediatric liver transplantation - the Singapore experience
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Objectives and Study: Liver transplantation (LT) in children has made rapid progress with improved
graft and patient survival. However, the long term outcome of these grafts remains unclear. Idiopathic
post-transplant hepatitis (IPTH- graft inflammation without obvious etiology), steatosis and graft
fibrosis of have been documented in protocol liver biopsies (PLB) despite good graft function and
normal liver biochemistry. We describe our experience with PLB in a single center in South-east Asia.
Methods: Retrospective chart review including histology records.
Results: Thirty-three children (17 girls) with median age at LT of 1.7 years (range: 0.8-17.9)
underwent 45 PLB (12 had two). 28 of 33(85%) received living donor grafts while 5 had deceased
donor grafts (2 whole and 3 reduced). 28 of 33(85%) had biliary atresia as the cause for LT. None had
any condition that could potentially reoccur post-LT. 94% were on Tacrolimus-based IS. 13 of 33(39%)
had biopsy-proven acute cellular rejection (BPAR). 7 had vascular and/or biliary complications all of
which were successfully managed early post-LT except one with portal vein thrombosis requiring
shunt surgery. Median interval between LT and first PLB was 9.8 years (range: 3-17) and between LT
and second PLB 14.3 years (range: 7-21). Median post-LT follow-up was 13.8 years (range: 3-22.5).
At first PLB: 15/33(45%) had graft inflammation (6-portal, 3-lobular, 6-portal and lobular),
19/33(57.6%) had graft fibrosis including one with nodular regenerative changes, 4(12%) had
steatosis and 5 (15%) had mild bile duct tortuosity. 12 of these 33 underwent second PLB after a
median interval of 4.5 years. 5(42%) had inflammation, 7(58%) had peri-portal fibrosis, 3 (25%) had
steatosis and 2(17%) revealed bile duct changes. Two had completely normal PLB on both occasions.
Overall, both graft inflammation as well as fibrosis worsened. 10/33(30%) had enhanced IS post-PLB
(6 -tacrolimus dose increased, 3- changed over to sustained-release tacrolimus and 1-additional
Mycophenolate). 26/33(79%) were anti-nuclear antibody positive. None of the variables- Age at LT,
sex, IS regimen, graft type, auto-antibody status, history of BPAR and vascular/biliary complications
were found to be significantly associated with abnormal PLB. There was no significant correlation
between graft inflammation and fibrosis.
Conclusion: Long term histological changes in liver allografts worsen over time despite optimum IS. It
is likely that these are immune-mediated and/or represent an atypical form of chronic graft rejection.
Although graft function is preserved in the majority, cautious monitoring with regular PLB and IS
modifications as necessary, is recommended to optimise outcomes.
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A comparison study: fulminant Wilson's disease vs. acute liver failure in children
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Objectives and Study: The mortality of fulminant Wilson's disease (WD) is practically 100% unless
urgent liver transplantation. Despite this urgent setting, WD-specific diagnostic modalities such as
ceruloplasmin, urine copper, and genetic test may take several days to months to get the results,
whereas coombs-negative hemolytic anemia and a low ratio of alkaline phosphatase (ALP)/total
bilirubin (TB) are known to be fast and also specific. The diagnostic values of those parameters have
not been well studied in children with fulminant WD. The aim of this study is to compare initial
parameters of children with fulminant WD and non-WD pediatric acute liver failure (PALF).
Methods: We conducted a retrospective review of clinical parameters among children with fulminant
WD and non-WD PALF in two tertiary center (2004 to 2015). The diagnosis of WD was confirmed by
genetic test of the ATP7B gene. Most parameters were collected at the date of first PALF
presentation. The PALFs were defined as patients with prothrombin time(PT) and INR≥15 seconds
and/or >1.5 with hepatic encephalopathy(HE) and without HE were included if the PT and INR ≥ 20
seconds and/or >2, despite vitamin K.
Results: 22 fulminant WDs and 78 non-WD PALFs were identified. The median age of each group
was 12.6 vs. 3.2. There was no significant difference in male predominance (32% vs. 59%) and
hospital day (47 vs. 25). Children with fulminant WD had more liver cirrhosis (100% vs. 52%),
splenomegaly (91% vs. 36%), and hemolysis (100% vs. 22%). In the serologic comparison between
fulminant WD and PALF, significant differences were also noted in serum hemoglobin (g/dL) (9.0±1.9
vs. 11.06±2.6), aspartate aminotransferase (AST, U/L) (188.9±237.2 vs. 3441.6±3943.0) alanine
aminotransferase (ALT,U/L) (111.18±215.5 vs. 2309.9±2370.6) , TB (mg/dL) (30.7±16.3 vs. 12.3±9.0),
indirect bilirubin(iB, mg/dL) (12.7±8.2 vs. 4.8±4.2), ALP(U/L) (120.2±164.1 vs. 380.1±212.7), INR
(2.8±0.8 vs. 3.3 ± 2.2), ammonia (umol/L) (61.2 ±33.5 vs. 103.3 ±77.4), 24hr urine copper(ug/day)
(3907.4±4598.8 vs. 514.9±751.8), and ceruloplasmin(mg/dL) (9.5±7.5 vs. 25.9±11.9). Receiver
operating characteristics(ROC) analysis demonstrated that the AST/ALT ratio >2.2 did not show
remarkable result. And ALP/TB ratio had better accuracy when applied with new cut off value of < 5.5
than the conventional value(< 4). Moreover, the ALP/iB ratio < 15 showed most discriminative power in
our analysis(Table 1).
AST/ALT AST/ALT ALP/TB ALP/TB ALP/TB ALP/TB
ALP/iB
ALP/iB
>2.2
≤2.2
<4
≥4
<5.5
≥5.5
<15
≥15
fulminant
14
8
13
9
16
6
18
4
WD(n=22)
PALF(n=78)
21
57
1
77
3
75
2
76
Sensitivity(%)

63.6

59.1

72.7

81.8

Specificity(%

73.1

98.7

96.2

97.4

Accuracy (%)

71.0

90.0

91.0

94.0

Area under
the curve
(AUC)

0.68

0.78

0.84

0.90

[Table 1. Validation results of simple indexes]
Conclusions: Fulminant WD in children had several characteristics compared to PALF, such as high
rate of hemolysis and cirrhosis, and low level of transaminitis and ALP despite higher bilirubin level.
The ALP/TB ratio, known as a precise diagnostic marker in adult studies, was highly specific in the
identification of fulminant WD in children. Moreover, ALP/iB ratio was revealed as considerable index
to identify WD from PALF in children.
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Evaluation of hepatitis B- antibody titration loss after liver transplanstation in children
Ezgi Kiran Tasci1, Miray Karakoyun1, Nazli Gulceler1, Zumrut Sahbudak Bal2, Funda Cetin1, Sema
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Objectives and Study: Hepatitis B virus infection is a major problem worldwide due to its chronicity
and the risk of hepatocellular carcinoma. In the patients with hepatic transplantation or hematological
malignancy, a decrease in anti-HBs titers can be observed. In the literature, this situation has been
mostly associated with the immunosuppressive treatment use and poor nutritional status of the
patients. There is lack of data regarding optimum anti HBs titer in the post-transplant vaccination
scheme or transplantation period. The aim of this study was to determine the seroprevalence of
hepatitis B virus (HBV) and to follow the titer of anti-HBs at 6th months, 1st year, 2nd year, 3rd year, 4th
year and 5th year after liver transplantation.
Methods: The patients who underwent liver transplantation 1997-2013 were included in the study.
Age, gender, diagnosis, type of transplantation, donor anti-HBc, immunosuppressive treatments, pretransplant vaccination status, anti-HBs levels in the sixth month, first, second, third, fourth and fifth
year after transplantation were recorded retrospectively. Patients whose data could not be reached,
transplantation due to hepatitis B, and those who died during follow-up were excluded from the study.
Patients were vaccinated at 0., 1. and 6. months when anti-HBs were negative.
Results: Total 70 (42.9% male, 57.1% female) patients were included the study. The median age of
the patients was 20.5 month (3.0-276.0). Biliary atresia (35.7%) was the most common cause of
transplantation. Of the patients, 78.6% received living donor, 21.4% had cadaveric liver
transplantation. Three donors were anti-HBc positive. Therefore, these patients have been receiving
lamivudine lifelong. The median anti-HBs levels before and after liver transplantation were 89.0 and
48.5 IU/L, respectively. The rate of non- immunity (anti-HBs < 10 IU/L) in the patients was 32.9%(n
=23) at sixth month, 38.6%(n =27) at second year, 32.9%(n=25) at third year, 35.7%(n=25) at forth
year and 20.0% (n = 14) at fifth year following liver transplantation. The mean titer of anti-HBs was
significantly lower at 6th month of transplantation when compared with the titer before transplantation
(P< 0.001). The titers at 1st, 2nd, 3rd, 4th, and 5th year did not show statistical difference between each
other (P>0.05). Of the 70 patients, 38 (54.2%) patients received tacrolimus, 11 (15.7%) received
sirolimus, 2 (2.8%) received cyclosporine, 1 (1.4%) received everolimus and the remaining 18 (25.9%)
patients received combination therapy. The follow of the titer of anti-HBs after liver transplantation was
given Figure-1.
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[The follow of the titer of anti-HBs after liver transplantation]
Conclusion: This study showed that loss of hepatitis B immunity after liver transplantation might
occur. Therefore, intermittent anti-HBs should be monitored and the patients with the titer of anti-Hbs
below 10 IU should be re-vaccinated.
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Familial hypercholanemia presenting with severe progressive intrahepatic cholestasis,
secondary to homozygous mutation of TJP2 and BAAT
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Objectives and Study: Tight junction protein 2 (TJP2) and Bile Acid CoA:Amino Acid NAcyltransferease (BAAT) mutations is now recognized as a distinct clinical entity. Previously,
individuals with these genetic mutations were misdiagnosed because of phenotypic and laboratory
features which are also found in other cholestatic liver diseases.
Hypercholanemia is characterized by jaundice, itching and fat malabsorption. Disease-associated
mutations on TJP2 and BAAT were described before. The main function of TJP2 is to prevent the back
diffusion of bile salts from the canaliculi to the blood circulation at the Para-cellular level. BAAT
mutations also may disrupt bile acid transport & circulation. This is why children with TJP2 and BAAT
mutations present with normal GGT, high serum bile acid and fat malabsorption. Though it remains
unknown, but these patients eventually develop progressive cholestasis with high liver enzymes and
bilirubin progressing to end stage liver disease. This course also resembles that we find in progressive
intrahepatic cholestasis types 1 and 2.
Previous literature documents missense mutations in TJP2 gene and BAAT in patients having
oligogenic inheritance with familial hypercholanemia and were described as having a benign disease
treatable with early initiation of Ursodeoxycholic acid.
However we have observed a much severe course in patients with TJP2 and BAAT mutations, which
is contradictory to earlier literature.
Methods: A Whole Exome Sequencing (WES)- based method utilizing clinically themed multigene
panels were used to diagnose familial cholestasis at KFSHRC. This method is a next-generation
sequencing-based multiplexing assay which encompasses known ~3000 Mendelian genes that were
categorized into 13 gene panels based on clinical themes covering the spectrum of pediatric and adult
clinical genetic medicine. Cases with normal Gamma GT cholestasis who were negative for ABCB11
and ATP8B1 were tested on our GI panel.
Results: The results revealed 9 patients with TGP2 and one BAAT mutation. Out of the 9 TGP2
mutations we discovered 5 novel mutations (Table-1).
Prior to the next generation sequencing, these patients had been erroneously diagnosed. History of
consanguinity was found in all patients. Age at presentation varied from 1 - to - 13 months. All had
high serum bile acids with normal or low GGT and high ALT, AST and bilirubin. All of them required
liver transplantation within 2 years due to liver decompensation.
Histopathological evaluation of the explanted livers revealed Hepatocellular Carcinoma in one of the
patients.
The liver parenchyma showed unusual features not commonly seen in association with paediatric
cholestasis. One of the most striking feature is diffuse giant cell transformation of the hepatocytes with
severe degree of cholestasis. This feature is far more than seen in liver with progressive familial
cholestasis type 2. The other feature is the abundance of cytoplasmic mallory hyaline bodies in most
of the liver cells
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Conclusions: Ten familial hypercholanemia patients from consanguineous families showed severe
progressive liver disease and required liver transplantation in the first two years of life. Our analysis
showed mutations in TGP2 in 9 of these patients and BAAT in 1 patient. Four out of the 9 patients had
novel TJP2 mutations.
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[Summarized data of 10 patients with Familial Hypercholanemia associated with TJP 2 and BAAT
mutation.]

Contact e-mail address: kkumar29@kfshrc.edu.sa

Volume 68, Supplement 1, May 2019

946

HEPATOLOGY - Transplantation
H-P-175
Biomarkers for Immune function after liver transplantation in children and adolescents with
standard calcineurin inhibitor-based versus reduced minimal immunosuppression
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Objectives and Study: Operational tolerance as a state of stable graft function without medical
immunosuppression (IS) has been described after liver transplantation. The observational prospective
multicenter cohort study ChilSFree (Children with Steroid Free immunosuppression) investigates
immune responses after paediatric liver transplantation. We identified a subgroup of patients with
minimal or no immunosuppression and aimed to compare immune biomarker profiles of this study
group with those of a control group on standard calcineurin inhibitor-(CNI)-based IS.
Methods: Inclusion criteria for the study were patients with normal allograft function (defined as ALT,
AST and GGT) and no history of rejection. Children with underlying immune disease were excluded.
Patients receiving reduced immunosuppression (minimal Methylprednisolone, Prednisolone,
Deflazacort or no immunosuppression) were compared to controls receiving CNI-based
immunosuppression as per standard protocol. Numbers of T, B, NK cells, monocytes and granulocytes
were determined via TruCount analysis. Serum levels of Interleukins (IL-1a, sCD25/IL-2Ra, IL-3, IL-12
p40, IL-16, IL-18), chemokines (CCL11/CTACK, CCL7/MCP-3, CXCL1/GRO-a, CXCL9/MIG,
CXCL12/SDF-1a), growth factors (HGF, M-CSF, MIF, SCF, SCGF-b, LIF), soluble surface molecules
(ICAM-1, TRAIL, VCAM-1) and IFN-a2 as well as TNF-b were analysed using Multiplex assays. All
statistical analysis was performed using independent samples t-test. Data are expressed as mean
±SEM. P-values of less then 0.05 were considered significant.
Results: Baseline characteristics of the study population are displayed in table 1. TruCount analysis
did not reveal significant differences when comparing the study group to controls. Interleukins -1a, -3, 12, -16, -18 and sCD25, also did not differ between groups. Children with no or reduced
immunosuppression had significantly lower levels of CCL11, CXCL12 and VCAM-1 compared to
controls. In contrast, the chemokines CXCL1 and CCL7 as well as IFN-a2, TNF-b and the growth
factor LIF, were significantly elevated compared to the control group.
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CNI-based immunosuppression
(n=7)

Reduced immunosuppression
(n=9)

Diagnosis

Acute liver failure: 2 Biliary atresia: Biliary atresia: 6 Congenital
1 Malignant liver disease: 1
hepatic fibrosis: 1 Acute liver
Alagille syndrome: 1 Other: 2
failure: 1 Citrullinemia: 1

Sex

Female: 5 Male: 2

Female: 5 Male: 4

Age at transplantation

6.76 ±2.13 years

1.57 ±0.47 years

Living related transplantation

n=1

n=3

Days between transplantation and
348.9 ±18.8 days
blood sample for the study
Immunosuppression

Reason for discontinuation of
immunosuppression

3551.1 ±663.0 days

Tacrolimus: 3
Tacrolimus+steroids: 1
Ciclosporin: 1
Ciclosporin+steroids: 2

Methylprednisolone: 5
Prednisolone: 2 Deflazacort: 1 No
immunosuppression: 1

Ø

Post-transplant lymphoproliferative
disorder (PTLD; no
chemotherapy): 7 Noncompliance: 2

[Baseline characteristics of the study population.]
Conclusion: Phenotypic markers of cellular immunity in children do not differ in children with or
without calcineurin inhibitor-based IS. Soluble factors such as cytokines of Th1/Th2-response
reflecting adjustment of cellular function to different states of IS are detectable. Patients with reduced
immunosuppression have distinct levels of IFN-a2 and TNF-b. Future clinical trials on the induction of
operational tolerance will need to incorporate biomarkers of cellular function including soluble factors
and gene expression for monitoring purposes.
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Low dose steroids do make a difference - failure to thrive after pediatric liver Transplantation
Christoph Leiskau1,2, Saskia Samuel1,2, Eva-Doreen Pfister1, Norman Junge1, Tobias Laue1, Frauke
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Objectives and Study: Failure to thrive may persist in 20 to 30% of cases after paediatric liver
transplantation and impairs quality of live. The etiology is thought to be multifactorial and includes
genetic, graft related and drug induced causes. Thus it is crucial to identify risk factors capable of
being influenced by our therapy. Steroids are still widely used in immunosuppression after pLTX, even
though current immunosuppressive agents provide safe and effective steroid-free graft protection for
most indications.
Methods: This is a single center retrospective analysis of all consecutive pediatric primary liver
transplants from 1983 - 2015 (n=611); after exclusion of patients with survival < 1 year post-TX
(n=100), combined transplants (15), missing data (26) 470 patients were analyzed. Age- and sexadjusted height and weight Z-scores were calculated before, 2 (n=379) and 5 years (n=210) after
transplantation, failure to thrive was defined as a height Z-score ≤ -2. Z-scores were compared using
paired t-tests. Risk factors for failure to thrive were identified by univariable Cox regression and
multivariable logistic regression analysis.
Results: Of the 470 patients (218 f), most frequent indications for pLTX were biliary atresia (n=182),
acute liver failure (54), metabolic diseases (50), PFIC I-IV (48), Alagille syndrome (26), CF (23) and
malignoma (20). Age at transplantation was on average 5.99 years (0.27 - 17.98y), 89 patients
needed re-transplantation (18.9%); mortality was 8.5% (n=40). 344 patients (73.2%) received steroids
for more than one year post- pLTx at an average maintenance dose of 2.51 mg/m2 BSA.
Prior to transplant, nearly half of the patients showed impaired linear growth (n=226, 48.1%) whereas
176 (37.5%) were underweight. Two years after pLTX, height Z-Scores have improved significantly
from an average of -2.23 to -1.40 (p< 0.001, SE 0.11; 95%CI 0.74 - 1.16), and after 5 years again to 1.19 (p = 0.017; SE 0.07; 95%CI 0.08-0.34).
Risk factors for 2 years post-pLTX failure to thrive were prolonged ICU stay (p< 0.001)and continuous
prednisolone therapy at discharge (p< 0.001)
At both 2 and 5 years, continuous low dose steroid therapy for more than one year (p< 0.001/=0.006)
and re-transplantation (p< 0.001/=0.039) were most significant risk factors for low Z-scores; as well as
diagnosis of Alagille syndrome (p=0.001/0.003) and low pre transplant height (both p< 0.001);
whereas pLTX in the most recent era (2009 - 2015) was a protective factor(p=0.003/0.006).
Conclusion: Failure to thrive remains a problem in pediatric hepatology, even though our results
confirm that our aggressive nutritional therapy has led to a significant improvement of growth both
before and after pLTX compared to earlier decades of pLTX and that transplantation itself leads to a
significant catch up growth. Peritransplant difficulties leading to a prolonged ICU stay lose their impact
by catch up growth between 2 and 5 years after pLTX.
Besides expectable factors such as graft loss, diagnosis of Alagille syndrom and low pre-Tx height, the
most important and moreover susceptible risk factor that continues to impair growth after pLTx is the
continuous steroid administration even at a low dose. Therefore steroid use in maintenance therapy
should be limited to special indications.
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The multidisciplinary management and the early referral to a specialized center improve
outcomes after liver transplantation in children with metabolic disease
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1Bambino

Gesù Children's Hospital IRCCS, Liver Tranplantation Unit, Rome, Italy
Gesù Children's Hospital IRCCS, Metabolic Unit, Rome, Italy
3Bambino Gesù Children's Hospital IRCCS, Radiology Unit, Rome, Italy
4Bambino Gesù Children's Hospital IRCCS, Anesthesiology Unit, Rome, Italy
2Bambino

Objectives and Study: Metabolic diseases (MD) represents the second most common indication for
liver transplantation (LT) in children after biliary atresia . The transplant workup in MD is complex and
requires a multidisciplinary management with the aim to improve the quality of life of patients who
suffer from severe disease manifestations. However, indication and timing of LT in MD is not well
established yet
Methods: A retrospective analysis of all patients who underwent LT for MD was conducted. The pretransplant workup included metabolic, nefrologist, dietary, surgical and neurological investigations.
Brain Magnetic Resonance and rachicentesis were performed in urea cyles defects and organic
academia patients. Clinical and surgical data were recorded
Results: From January 2008 to March 2018, 38 (18.1%) out of 209 children underwent LT for MD:
primary hyperoxaluria type-1 (PH-1) [12, 31.5%], tyrosinemia type 1 with hepatocellular carcinoma [6,
15.7%], maple syrup urine disease (MSUD) [5, 3.2%], argininosuccinic aciduria (ASA) [4, 10.5%],
ornithine transcarbamylase deficiency (OTC) [3, 7.9%], propionic acidemia (PPA) [2, 5.2%],
metilmalonicacidemia (MMA) [3, 7.9%], familial hypercholesterolemia [1, 2.6%] , alpha 1-antritripsin
deficiency [1, 2.6%], LAL deficiency [1, 2.6%] , ethylmalonic acidemia [1, 2.6%]. At LT the median age
was 55 months (9-225) and median weight 18 Kg (7.7-60). Deceased donor were used in 28 (73.7%)
recipients [5 combined liver-kidney transplantation(CLKT)] and living donor in 10 (26.3%) patients [1
simultaneous and 3 sequential CLKT]. In all PH1 patients, hemodialysis was performed during the
CLKT to reduce the risk of oxalate deposition in the renal graft. A graft from a LT patient with MSUD
was used for domino LT in a child with biliary cirrhosis. Patient and graft survival are 97.4% after a
median follow up of 32 months (range 5-108). One patient, who was late referred to the center, died
from hemorrhage after 8 days from CLKT. All LT recipients alive have normal graft function. 8 (21%)
biliary and 4 (10.5%) vascular complications were observed; 8 (21%) recipients presented CMV
viremia and 3 (7.9%) EBVDNA viremia, all without infection signs. All children received normal protein
intake in 2-4 weeks and no metabolic decompensation occurred. Except 1 child affected by
propionicacidemia who faced progressive neurological disorder (drug-resistant epilepsy), all patients
reported neurological improvement or stability, and a better quality of life. Domino LT recipient
maintained normal levels of amino acids, with no detectable alloisoleucine on free diet.
Conclusions: LT in children with MD achieve excellent outcomes. The multidisciplinary management
and the early referral to specialized transplant centres are essential to offer the best treatment to
children with MD, permitting to optimize the timing of LT, prevent metabolic decompensation and
neurologic progression. Extensive neonatal screening would lead to an increasing number of early
referral of MD children undergoing prompt neurological and metabolic assessment, and identify whose
might benefit of LT.
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Identification of risk factors for late graft fibrosis and application of the liver allograft fibrosis
score in pediatric liver transplantation
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Objectives and Study: Liver allograft fibrosis (LAF) is a dynamic process after pediatric liver
transplantation (LT), influencing the long-term outcomes. In children, a specific liver allograft fibrosis
score (LAFs), grading separately the portal/sinusoidal/centrolobular areas, has been proposed as an
alternative liver fibrosis scoring system. Our aim was to validate the LAFs and to identify the risk
factors for allograft fibrosis after pediatric LT.
Methods: A retrospective single-center analysis of clinical, surgical and histological data was
performed. All LT with at least 5-years of follow-up undergoing protocol liver biopsy at 6 months, 1-2-5
years were included. Liver histology was reviewed using the METAVIR, Ishak and LAFs systems.
Results: Out of 200 pediatric LT performed between 2008 and 2018, 50 (25%) LT [recipient age: 2.5
(1-19) years, male (33) 66%] with a median follow-up of 8 (6.3-10) years were included and 200
biopsies reviewed. Type of grafts comprised 14 (28%) whole, 26 (52%) split, 6 (12%) reduced, and 4
(8%) living-donor grafts. Tacrolimus-based immunosuppression regimen was used. After LT, 9 (18%)
biliary and 7 (14%) vascular complications, 12 (32%) acute rejections were observed; 34 (68%)
recipients had at least one episode of deranged liver function tests (LFTs). At 5-years, the 3 scoring
systems showed similar incidence (82%) of fibrosis and grading (Metavir: 1.1±0.5; Ishak: 1.3±0.8;
LAFs: 1.5±1.2; p=n.s.), which resulted lower compared to these reported in literature (2,3). No
differences were found in the fibrosis progression rate (progression: 62% vs. 58% vs. 70%; stable:
38% vs. 42% vs. 30%; p= n.s.) between the 3 scoring systems. LAFs grading was F1 in 58%, F2 in
14%, F3 in 4%, F5 in 6%, and F0 in 6%. Fibrosis involved the portal tract (82%), sinusoidal (14%) and
centrolobular (12%) areas (Figure1). Children with fibrosis progression had higher incidence of biliary
complications (p=0.043) and cold ischemic times > 9 hours (p=0.038), while in 34% of cases had
normal LFTs at liver biopsy. At multivariate analysis only biliary complications (HR 0.128, CI 0.0170.972, p=0.037) were associated with fibrosis progression.
Conclusion: The LAFs is comparable with the METAVIR and Ishak systems and permits to define
more accurately the areas where fibrosis occurs, which might be a useful tool for early detection of
causes of allograft fibrosis progression. In our series the fibrosis grade was low and its progression
was associated with post-LT biliary complication. The correlation with further investigations (i.e.
immunosuppression regimen, donor-specific antibodies, infection) and other series are needed to
define its prognostic implication.
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Reference charts of total psoas muscle area in children (tPMA)
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Objectives and Study: Sarcopenia, the unintentional loss of skeletal muscle mass, is often
ascertained by cross-sectional imaging of the psoas muscle area (PMA) in adults. In elderly and adults
with end-stage liver disease sarcopenia is associated with poor outcome post liver transplantation.
Although children with chronic medical conditions may be at increased risk of sarcopenia due to
nutritional deficiencies, physical deconditioning, endocrine abnormalities, and systemic inflammation,
consistent definitions for sarcopenia in children are lacking. We aimed to generate pediatric reference
values for the PMA at two intervertebral lumbar levels, L3-4 and L4-5
Methods: We analyzed abdominal CT scans of children presenting to the emergency department of a
large Canadian tertiary care center who required abdominal cross-sectional imaging between January
1, 2005 and December 31, 2015 after pediatric trauma. Children with a documented chronic medical
illness or an acute spinal trauma at presentation were excluded. Total PMA (tPMA) was measured as
the sum of left and right PMA at lumbar levels L3-4 and L4-5 (mm2). Age and sex specific tPMA
percentile curves were modeled using quantile regression. Based on these results an online app was
created to easily calculate age specific z-scores and percentiles.
Results: CT images from 800 children between the ages of 1 and 16 years were included in the
analysis. Values of tPMA at L4-5 were significantly larger than at L3-4 at all ages, but their correlation
was high for girls (r=0.95) and boys (r=0.98). For girls tPMA at 50th percentile ranged from
365mm2(447mm2) at L 3-4 (L4-5) to 2336mm2(2704mm2) at L3-4 (L4-5). For boys tPMA at 50th
percentile ranged from 394mm2(498mm2) to 3050mm2(3513mm2) respectively. Interrater correlation
coefficients were excellent at L3-4 (0.97, 95% CI 0.94 to 0.981) and L4-5 (0.99, 95% CI 0.986 to
0.995).
Conclusion: We provide novel pediatric age- and gender- specific growth curves for tPMA at L3-4
and L4-5 lumbar levels. Together with a freely available online tool these curves will serve as a
reference enabling earlier identification and targeted intervention of sarcopenia in children with chronic
medical conditions such as end-stage organ disease.
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Problems with antibody mediated rejection after pediatric liver transplantation
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Objectives and Study: Acute and chronic rejection are considered to present less problem after liver
transplantation than other organs. The aim of our study was to assess retrospectively the importance
of early severe antibody mediated rejection (AMR) after liver transplantation in children.
Material and methods: We reviewed charts of all children transplanted in our center since 1997 to
2016. Out of 736 pediatric liver transplantations we found 12 children (1,6%) with diagnosed antibody
mediated rejection in the early period after transplantation.
Demographic data, transplant history, immunological parameters, time to development of AMR,
diagnosis, treatment and short and long term outcome. Patients were transplanted at the age of 0,7215,68 years (median 6,4 years). In 3 children this was the second transplantation, 8 were transplanted
from living related donors (parents, in one case uncle). Ten of them received ABOi grafts, 2 - ABO
compatible, non-identical. Clinical and biochemical symptoms of acute rejection developed 6-52 days
(median 9 days) after transplantation (bilirubin between 11,7-30 mg/dl, median 21,4 mg/dl, ASP 129694 IU/l, median 213 IU, ALT 132-881 IU/l, median 309). Biopsy was done before any treatment in 1 pt
and showed only acute cellular rejection. Other patients were treated only after clinical suspicion. In all
patients biopsy was done after failure of trial treatment with methylprednisolon boluses and showed
positive C4d reaction and /or infiltrates with B limphocytes, AMR was suggested.
DSA were found in 9 children (anty HLA class II in 9 cases, and anty HLA class 1 in 3 cases). In
children with ABOi grafts isoagutinines against blood groups was measured and titers were: in IGM
between 8-256 before treatment. Our treatment in 7 patients with AMR were repeated plasma
exchange (3-6 sessions), together with high dose immunoglobulin infusions (10 pts). In two patients
additionally antilymphocytic globulin, and in another three rituximab had to be given also.
Results: All patients normalized liver function in early period after AMR treatment. Actual follow up of
living patients is : 0,36-5,5 yrs (median 1,63 yrs). Only one patient developed another episode of acute
rejection later. We don´t find chronic rejection in biopsies. 9 patients are alive with (8 with normal liver
function). 3 pts died (3-6,5 months after Tx) one due to sepsis and MOF and second due to bone
marrow damage and suspicion of hemophagocytic lymphohistiocytosis, third due to MOF after reLTx.
In 2 pts we found intrahepatic biliary stenosis, as late result of AMR.
Conclusions: AMR is very uncommon in the era of modern immunosuppression after liver
transplantation, however it may be difficult treat these patients if diagnosis is delayed. Despite
successful treatment of these patients long term survival may be difficult to prognose.
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Endovascular treatment of early thrombosis of the hepatic artery in paediatric patients with
liver transplantation
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Objectives and Study: Hepatic artery thrombosis (HAT) is one of the main causes of graft loss in the
immediate period after liver transplantation (LT). Some surgical and endovascular interventions have
shown to reduce the need for retransplantation. The main objective of our study is to describe the
management of early thrombosis of the hepatic artery in paediatric patients with LT. A secondary
objective is to analyze the features of the patients who present this complication.
Methods: Retrospective data collection of paediatric liver transplanted patients through the review of
the prospective database of the Paediatric Liver Transplant Unit of our centre; we included patients
between 0-18 years of age who received a liver transplant in the last 15 years (2003-2017) who had
presented HAT in the first month after LT.
Results: We reviewed data from 149 patients (54% males), with a median age of 2.5 years at LT (18). 42.7% of them received a partial graft (living or split donor). The most frequent aetiology was biliary
tract atresia (BA) (44 patients, 37.6%). A total of 10 patients (6.8%) presented HAT, 60% male (6/10)
with a median age at LT of 5.5 years (1-6.5). Nor age at LT or gender showed up as statistically
significant risk factors. The most frequent aetiologies presenting HAT were PA and BA (3 and 2
patients respectively). The incidence of HAT was 50% in patients transplanted with PA (3/6) and 4.5%
in the case of AB (2/44) (p 0.009). In 7 patients the suspicion of HAT was during the surgical act.
These patients were transferred from the operating room to the Interventional Radiology Unit. The rest
(3) showed alterations in the ultrasound post LT follow up. In all of them, computed tomography
angiography was performed presenting signs of HAT. The patients were later transferred to the
Interventional Radiology Unit. In all 10 patients, balloon dilation and local infusion of vasodilator and/or
fibrinolytic drugs were administered. None of the patients presented significant complications
attributable to manipulation. 5 patients required stent placement. Two of these patients and one of the
patients who did not require stent placement initially, presented rethrombosis in a mean of 14.5 days
(0-76) after the first procedure, which was solved trough Interventional Radiology. Two of these
patients presented rethrombosis during their follow up. 8 patients maintain the HA permeable, with a
mean follow-up of 3 years (2-6.5) after the last intervention. No patients required liver
retransplantation. None of the patients presented significant complications attributable to manipulation.
Conclusion: In our experience, treatment of HAT in paediatric patients using interventional radiology
techniques is safe and effective, even in the immediate postoperative period. In our sample patients
with PA have a higher incidence of HAT compared to other aetiologies.
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Food allergy in paediatric patients with liver transplantation
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Objectives and Study: An increase in the incidence of food allergy (FA) has been reported in
transplanted patients. The aim of this study is to describe the frequency and clinical presentation of
FA, its risk factors and the relationship with immunosuppressive drugs in a cohort of paediatric
patients with liver transplant (LT).
Methods: We conducted a retrospective descriptive study by reviewing the database of the Paediatric
Liver Transplant Unit of our centre. All paediatric patients who received a liver transplant were
included in the period between 2006 and December 2018. Personal and family history of atopy and FA
were collected, as well as new allergies detected in the post-transplant period, the age of presentation
of the allergic symptoms, allergens , Prick-test , RAST, total IgE. and the immunosuppressive
treatment received.
Results: Between 2006 and 2018, 133 LT were performed in our unit (51.8% women), with a median
age of 2 years (1-8). The most common cause for LT was biliary atresia (BA) (38.3%; 51/133). Prior to
LT, no patient reported FA and 10 patients had a history of atopy. 12.03% of the patients (16/133)
presented FA in the post-LT period, with a median time from LT to its appearance of 16 months (10.751). In 5 patients there was a pre-LT antecedent of atopy (p 0.009). In (25%; 4/16) patients there was
a history of paternal or maternal atopy, compared to 2 of the 117 patients who did not develop post-LT
allergies (p 0.002). The median age at LT of the patients who subsequently developed FA was 11.5
months (7-17.7), significantly lower than the rest, which was 42 months (15-112.2) (p 0.007). There
were no differences in the follow-up time of the group with post-LT FA (103 months; 63-146.5)
compared to those who did not (126 months; 78.5-171.2) (p 0.12). Regarding the aetiology of LT,
(19.6% ; 10/51) patients with BA had post-LT FA, being an increased risk of developing this type of
allergy for this indication (p 0.017).The most common allergic manifestations were: urticaria (7),
angioedema (3) and gastrointestinal symptoms (2). In 3 patients the presentation was in the form of
anaphylaxis. Six patients presented FA to an allergen, 8 patients to 2 and in two cases to> 2. The
allergens were eggs (6), legumes (5), fruits (4), fish (4), crustaceans (2), nuts (1) and milk (1). The
introduction of the allergen happened before LT in only 3 patients. At the diagnosis of FA, 100% of
patients received immunosuppression with tacrolimus, in one case associated with mycophenolate
and in another case with rapamycin. The mean level of tacrolimus in blood present at that time was
6.5 ng/ml (2.70-12.0), with 68.7% of patients in the target range (4 patients had levels above the target
range and 1 below); no differences have been found.
Conclusion: Paediatric patients with LT are at risk of developing FA. In our sample, the age at
transplant and the personal and family history of atopy are associated with an increased risk of
presenting food allergy after LT.
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Objectives and Study: Improved outcomes in Intestinal Transplantation (ITx) in the last decade has
increased the number of survivors, but also increased chronic problems associated with
immunesuppression. Induction agents (e;g basiliximab etc) have allowed reduced maintainence
immunosuppression levels in long term FU, There is insufficient data in the literature regarding chronic
kidney disease in ITx recipients in the paediatric population. Therefore, the aim of the study was to
assess the renal function in paediatric ITx recipients.
Methods: Retrospective, single centre, descriptive study of renal function in patients who underwent
ITx at a tertiary centre. Patients who survived more than two years following ITx (defined as long term
survivors) were included in the study. Renal dysfunction was defined as reduction of cGFR (calculated
glomerular filtration rate expressed in ml/min/1.73m2) compared to pre-transplant values. Tacrolimus
trough levels and serial cGFR between1-24 months post transplantation at various time points were
collected.
Results: 46 patients (27 males and 19 females) were included: 16 non- liver inclusive ITx grafts ( ITx,
two isolated ITx who had a liver transplantation prior to ITx), 30 liver inclusive ITx. The most common
underlying diagnosis were short bowel syndrome 25 (54%) followed by motility disorders 18 (39%) and
enteropathies 3 (7%). The median age at transplantation was 3.5 years (range 0.8-16 years). Followup was a median of 5.2 years (range 2.1-15 years). The median pre-transplant cGFR in all patients
was 116.5 (range 53.9-268.9). In the first three months after transplantation the median cGFR dropped
significantly by 36% to 74.7 (range 31-170), p< 0.001. At 2 years, the median cGFR improved to 98.5
(range 34.3-360.7), which represents an overall fall of 16% compared to pre transplant values.
Tacrolimus trough levels were the highest in the first month: 18.01ng/ml (range 7.8-27.5) and reduced
progressively reaching 7ng/ml (2.5-17.9) at 2 years post-transplant. Overall, there were no statistical
association identified between Tacrolimus levels and renal function at 2 years follow-up (p=0.21).. 37
children received basiliximab of which 10 (27%) had no rejection, 12 (32%) had one, 9 (24%) had 2
and 6 (16%) and ≥3 episodes. 9 patients did not receive baxiliximab of which only 1 (11%) had no
rejection, 2 (22%) had two episodes, 4 (44%) had two, 2 (24%) had 3 and 6 (16%) episodes. There
was no difference in number or severity of rejection episodes in the two groups. Figure 1 show that
cGRF in those patients who were not treated with baxiliximab was significantly lower at 18 months
76.0 (63.3-83.7) and 24 months 89.8 (47.2-95.2) compared to the baxiliximab group (110.6 (74.3136.8) and 100.7 (75.2-136.7), p=0.01 and 0.03 respectively.
Conclusion: This study demonstrates that children who receive basiliximab after intestinal
transplantation show better renal function after 18 and 24 months post transplantation. The
nephroprotective effect of Basiliximab needs to be validated in larger multicenter studies.
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Diverse outcome of liver transplantation in children with Niemann-Pick Disease type C cannot
be predicted by mutation analysis
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Objectives and Study: Liver transplantation remains a controversial treatment strategy for patients
with Niemann-Pick type C (NPC) disease, as it does not prevent neurological disease progression.
The aim was to report on clinical presentation, morbidity and mortality of children who underwent liver
transplantation (LTx) and were subsequently diagnosed to have NPC.
Methods: We report a retrospective, descriptive, multi-centre review of clinical and laboratory features
of children who underwent LTx between 2003 and 2018 diagnosed with NPC. Patients were identified
by personal communication (n=8) and a review of European liver transplant registry data (n=1).
Included were children in whom diagnosis was confirmed by positive filipin staining of skin fibroblasts
and/or genetic testing.
Results: A total of 9 (6 male) patients born between 2003-2012 underwent LTx at one of six centres in
Germany, UK, Canada, Spain, Australia and USA (listed in table 1). Neonatal acute liver failure was
the most common indication, occurring in 7 children. The most prevalent presenting symptoms were
jaundice (8/9) and hepatosplenomegaly (8/9) followed by ascites (6/9), pulmonary symptoms (5/9) and
hypoglycaemia (5/9). Total bilirubin levels were high with a median of 277 (range: 100-477)
microgram/L at time of presentation. Elevated alanine aminotransferase (ALT) was reported in 7/9
patients with median values of 75 (range: 10-164) U/L; furthermore high median aspartate
aminotransferase (AST) levels of 325 (range: 66-531) U/L were reported. Prothrombin time (PT) was
prolonged in all children with a median value of 46.5 (range: 13-110) seconds. Overall, 8/9 children
had a LTx before the diagnosis of NPC while one patient had LTx 6 years after the initial diagnosis of
NPC. Genetic testing revealed mutations in NPC1 that in many cases correlate with a severe
biochemical phenotype, such as p.Ile1061Thr, p.Arg1077X, p.Pro887Leu and a deletion mutant in
exon 23. It has been proposed that severe biochemical phenotypes are associated with severe clinical
manifestations. In fact, explant liver histology showed signs of acute and subacute liver damage
ranging from massive necrosis to cirrhosis with regenerative nodules, mixed macro and microvascular
cirrhosis and focal fatty changes. In contrast to the primary presentation of liver disease long term
outcome after liver transplantation does not correlate with genotype. Persistent post LTx splenomegaly
or deranged transaminases led to further investigations including skin biopsy with filipin staining (7/9)
and/or bone marrow aspiration (5/9). Chitotriosidase levels were reported elevated in 2/5 children. All
9 children survived beyond early infancy and 7 children are still alive with a median follow-up time of 9
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years (range: 6-13).
Conclusion: Early diagnosis of NPC continues to be a challenge and a definitive diagnosis can often
be reached only after LTx. Neurological disease is not prevented in the majority of patients but
prolonged symptom free survival has been observed survival between 6-9 years has been observed
33% of cases. Genotype does not appear to predict neurological outcome after transplantation. Liver
transplantation remains controversial in Niemann-Pick C.
Case Sex

Age at
Presentation LTx to
Presentation NPC1
presentation to LTx
diagnosis to diagnosis Mutations

Outcome

Followup time

1

M

37 days

10 days

88 days

90 days

No mutation
analysis.

No reported
issues.

7 years

2

M

4 days

17 days

98 days

120 days

c.3229C>T
and c.3182
T>C

Developmental
13
delay. Gelastic
years
cataplexy.

3

F

6 days

13 days

Not
avaliable

180 days

No molecular Gelastic
confirmation. cataplexy.

Not
reported

8 years

5 years

4

M

7 days

76 days

16 days

122 days

Heterozygeus
for missense
variant of
NPC1 gene: No reported
Phe1207Ser issues.
in exon 24;
c.3591+4delA
in exon 23.

5

F

7 days

40 days

186 days

243 days

No mutation
analysis.

DEAD (NPC
related).

13 days

No mutation
analysis.

Cognitive
impairment
13
and
years
developmental
delay.

730 days

Compound
Heterozygote
in the NPC1
gene:
p.Ile1061Thr
het,
p.(Pro887Leu)
het.

Cognitive
impairment
and
6 years
developmental
delay.

p.I1061T
homozygote.

No reported
issues.

9 years

p.T1066N/
p.T1066N

DEAD (acute
respiratory
distress
following
pneumonia).

Not
reported

6

M

16 days

12 days

1 day

7

M

26 days

23 days

730 days

8

F

9 days

2327 days

Diagnosed
137 days
pre-LTx

9

M

0 day

1151 days

318 days

1468 days

[Table 1.]
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A tale of two patients: adverse effects of low dose oral glucocorticoids in two paediatric liver
transplant recipients
Kathryn Louise Mullany1, Michael Oswald Stormon1, Edward Vincent O'Loughlin1, Susan Siew1
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Background: Optimising graft function whilst minimising immunosuppression side effects is an
important goal in transplant medicine, especially for paediatric liver allograft recipients who due to their
age, are uniquely placed with the potential for the longest graft survival. Immunosuppressive regimens
at some liver transplant centres include glucocorticosteroids (GCS) for induction immunosuppression
with tapering typically occurring over the following 6-12 months post-transplant. Some centres also
continue low dose GCS (< 10mg/m 2/day), along with standard calcineurin inhibitors, past the first year
of transplant to promote liver allograft longevity.
Methods: We present an instructive case series of two paediatric liver transplant recipients,
transplanted for biliary atresia, who developed significant complications from oral GCS in the first two
years post-transplant. Both patients were on GCS doses typically used in the post-transplant setting
by our centre. We present their clinical histories, GCS complications and average GCS doses used in
the 24 months post transplant. We also present the average GCS doses of 11 other age matched
paediatric liver transplant recipients (6 males; average age 7.6 months).
Results: Patient A, male, was transplanted at 7 months of age for biliary atresia. He presented at 6
months post transplant with 2 atraumatic fractures of his right metatarsals. At 18 months posttransplant, he developed recurrent episodes of early morning waking with diaphoresis and a voracious
appetite. At this time he was on 2.2 mg/m 2/day oral prednisolone. Subsequent ACTH stimulation
testing demonstrated adrenal insufficiency.
Patient B, female, was transplanted at 8 months of age for biliary atresia. She presented 12 months
post-transplant, whilst on 5.2 mg/m 2/day oral prednisolone with recurrent episodes of lethargy and
presumed sepsis associated with known allograft intrahepatic biliary strictures. She also had several
episodes of early morning hypoglycaemia, without features of sepsis. These episodes resolved after
commencement of oral hydrocortisone. She received a clinical diagnosis of adrenal insufficiency, as
ACTH stimulation testing was not performed due to the commencement of hydrocortisone.
Over the 6 to 24 month time frame post transplant Patient A and B were exposed to an average oral
prednisolone dose of 2.9 mg/m 2/day and 2.4 mg/m2/day respectively. Over the same time frame, the
11 age matched controls were exposed to 2.3 mg/m 2/day oral prednisolone. This group included one
patient who was treated for late onset acute cellular rejection. The total days on steroids over the first
2 years post transplant was 730 out of 730 days for both Patient A and Patient B, and an average of
457 out of 730 days for the 11 age matched patients. None of the age matched patients developed a
serious side effect attributable to GCS.
Conclusions: These cases illustrate that well known side effects associated with prolonged use of
oral GCS can occur even when administered at low doses, highlighting the challenge of maintaining
long term liver allograft function at the expense of medication side effects. This case series supports
attempts to wean GCS, where appropriate, in paediatric liver transplant recipients to avoid significant
side effects attributable to their prolonged use.
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Objectives and Study: Inborn errors of metabolism are a group of disorders that impair function of a
critical pathway in cellular metabolism which may result in severe multisystemic illness or death.
Challenges in medical management include necessity to adhere to restricted diets and risk of ongoing
life threatening metabolic decompensation from intercurrent illnesses. Liver transplantation (LT) has
emerged as a treatment to partially or completely cure the metabolic defect. This has shown to
improve quality of life, reduce episodes of metabolic decompensation and eliminate need for stringent
dietary restrictions (1, 2). We present our current experience in LT for inherited metabolic disorders.
Methods: We reviewed management of patients transplanted for metabolic indications at Leeds Liver
Unit from January 2002 to November 2018. Demographic, biochemical, peri- and post-operative data
were collected.
Results: Total of 15 children (male: 9) underwent LT for metabolic indications in this period. Of those,
13 children were referred via our tertiary metabolic unit at Manchester Children's Hospital. Metabolic
indications for LT were: 9 for urea cycle defects, 3 for organic acidaemias and one each of amino acid,
mitochondrial and carbohydrate disorders. Median age at listing for LT was 2 years (range, 0.2-12.8).
Median age at LT was 2.5 years (range, 0.2-13.2). Median time on waiting list was 128 days (range, 1311).
12 of 17 LTs performed were from deceased donors, remainder from living donors of which 2 were
living-related. All recipients received split grafts, only one received a right lobe graft. All children
received blood group-matched grafts. Biliary anastomosis was achieved with Roux-en-Y
hepaticojejunostomy in 11 grafts. 13 patients who underwent semi-elective LT received individualised
protocols by the metabolic team to direct peri-operative management of their metabolic needs.
9 children received dual immunosuppression with tacrolimus and steroids post-LT; 6 children received
renal-sparing regime with addition of mycophenolate mofetil (MMF), of which 3 also received
additional Basiliximab. Thrombotic prophylaxis was achieved by low molecular weight heparin followed
by aspirin in 11 children while remainder received intravenous unfractionated heparin followed by
aspirin.
Post-LT complications included: histologically proven acute cellular rejection in 4 children (all
responded to treatment with methylprednisolone and/ or MMF); culture-positive sepsis in 3 children;
biliary leak requiring drainage in 2 children and portal vein thrombosis in one child necessitating an
embolectomy.
2 children underwent a second LT - one for primary non-function and the other for hepatic artery
thrombosis. 13 of 15 children remain surviving to date. Median age at survival is 3.8 years (range, 0.414.5). One neonatal death at day 64 post-LT from primary pulmonary hypertension, another following
metabolic decompensation at day 33 post-LT. Median length of stay post-LT was 22 days (range, 1438)
Conclusions: LT appears to be a potentially effective treatment option for children with metabolic
disease with comparable outcomes to that of children with liver disease. An effective multidisciplinary
team approach is crucial to ensuring early diagnosis and appropriate considerations of LT in metabolic
patients.
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The role of immunosuppression in post-transplant idiopathic hepatitis, liver fibrosis and
antibody-mediated rejection in paediatric liver transplant patients
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Objectives and Study: As patient and graft survival in paediatric liver transplantation is increasing,
attention has become focused on long‐term outcomes. This has led to the emergence of novel
conditions, such as post-transplant idiopathic hepatitis and liver fibrosis. Their implications for patient
and graft survival still need to be clarified. Liver transplant, previously considered resistant to humoral
rejection, can be a target of antibody mediated damage by donor-specific alloantibodies (DSAs).
Methods: A single-center, retrospective cross-sectional study was carried out from 2016 to 2018 at
the Liver Transplant Center-AOU Città della Salute e della Scienza, Turin, including paediatric liver
transplant recipients who underwent at least one follow-up protocol liver biopsy and one DSAs sample
collection at the same time. The Luminex technique was used for anti-HLA antibody detection. The
degree of fibrosis in the liver biopsy specimens was assessed by the Ishak scoring and the LAFs or
Venturi score. Non-invasive methods to assess the fibrosis (APRI and FIB-4) were also evaluated. The
Rejection Activity Index (RAI) was used to detect any presence of acute and chronic T cell-mediated
rejection or idiopathic post-transplant hepatitis. Chronic antibody-mediated rejection was defined
according to the Banff Working Group criteria.
Results: 26 paediatric patients were included. Protocol liver biopsies were performed in < 3 years
from transplant in 8 patients, between 4 and 9 years in 10 and > 10 years in the remaining 8 patients.
Liver fibrosis was mild in 54% and moderate-severe in 42.2% of patients. The fibrosis was portal,
centrilobular and reticular in 80%, 77% and 42.3% of cases, respectively. The presence of
inflammation in the portal tract (RAI score ³ 1) was documented in 42.3% of the total patient population
and in 100% of patients with portal fibrosis. The level of inflammation was statistically significantly
correlated to the fibrosis, as evaluated by the Ishak scale (p-value=0.011). Anti-HLA antibodies were
detected in 11/26 (42%) subjects. The DSAs were anti-HLA class II addressed to the DQ antigen, of
the IgG isotype and present at a high titer (MFI > 5,000, median 23,100). Patients with an
immunosuppressive regime below the set target range had much higher DSA levels (100%) than
those within the target range (27%) or above it (33%) (p-value=0.014). There was no statistically
significant correlation between DSA positivity and the fibrosis evaluated by both Ishak (p-value=0.65)
and LFAs (p-value=0.59), whatever the time lapse from transplant. Conversely, DSA positivity was
correlated with the presence of inflammation in the biopsy specimens evaluated by the RAI score (pvalue=0,043): 10/11 DSA positive patients had portal inflammation (score 1).
Conclusion: The appearance of de novo DSAs was documented in patients with suboptimal
immunosuppression levels and a histological pattern characterized by inflammation and portal fibrosis
(possible chronic humoral rejection). However, the onset of DSAs could represent an epiphenomenon
associated with a suboptimal immunosuppression and it may not be the only factor involved in the
development of post-transplant liver fibrosis.
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Objectives and Study: Antibody mediated rejection(AMR) is defined with presence of donor specific
antibodies(DSA), liver histology and C4d positivity. We aimed to determine the correlation between
DSA, liver biopsy findings and C4d positivity in relation to clinical and biochemical findings and
response to different therapeutic strategies in liver transplant(LT) children, tested for DSA.
Methods: DSA+ve patients were identified; demographic, laboratory and histological data were
collected including previous episodes of rejection, changes in immunosuppression, biochemical
response and follow up. Liver biopsies performed at time of DSA testing were blindly reviewed and
classified as possible, probable or unlikely AMR(Demetris A, et al. AM J Transpl 2016).
Results: 82 patients were tested for DSA between 2011 and 2018. 45 were DSA+ve, but 12 were
screened at their 10yr follow up biopsy and were excluded. Remaining 33(19M) were tested for
persistently elevated liver enzymes and suspected rejection. Main indication for LT was biliary
atresia(50%). Median age at LT was 4.6yrs(±1.8), 2 patients died 4.5yrs(±0.7) post LT. Median followup was 6yrs(±1.6). Post-operative complications included hepatic artery thrombosis (2/3 were
retransplanted on day 2 &3), biliary strictures(4), bile leak(1), portal vein thrombosis(2). 5
patients(15%) developed post-transplant lymphoproliferative disorder(PTLD) at 35months post
LT(±18).The median time post LT patients, with persistent graft dysfunction and suspected rejection,
tested for DSA was 3.5yrs(± 1). At time of testing PCR was positive for EBV, CMV, adenovirus and
hepatitis E in 18,5,2 and 1, respectively. Mean ALT was 334IU/L(± 120),GGT 311IU/L(±75),total
bilirubin 45µmol/l(±24),albumin 39g/l(±1),IgG: 12.68g/l(±2). Autoantibodies were positive for ANA(20%)
and SMA(5.5%). Immunosuppression included tacrolimus(48%), tacrolimus and mycophenolate
mofetil(26%), tacrolimus and sirolimus(17%), prednisolone(6%) and tacrolimus with cyclosporine(2%).
All patients were on prednisolone. 20 patients had median 1 episode of acute cellular rejection/T-cell
mediated rejection(ACR) prior to DSA testing. 53 % of ACR did not respond to steroid pulse and
increase in immunosuppression, 4% did not respond to course of rituximab, 4% did not respond to
addition of MMF and course of ATG. 19% responded to steroid pulse, addition of sirolimus (8%), MMF
and ATG(4%), MMF(4%) and increase of tacrolimus(4%).A total of 43 liver biopsies performed at the
same time points were reviewed. 63%(27) were classified as possible chronic AMR, 23%(10) probable
and 14%(6) unlikely. Median %cRF and MFI for possible AMR was 63(±12) and 17481(±5046)
respectively, 58% were both HLA class I and II positive, 37% class II and 5% class I. Median %cRF
and MFI value for probable AMR was 78(±11) and 18201(±4902) respectively, 25% were both HLA
class I and II positive, 62% class II and 12% class I. Median %cRF and MFI value for unlikely AMR
was 67(±21) and 16413(±15653) respectively, 25% were both HLA class I and II positive, 25% class II
and 50 % class I. Patients were treated with modifications in immunosuppression, intravenous IgG and
plasmapheresis.
Conclusion: AMR post LT remains challenging in its diagnosis and management. Escallation of
immunosuppression is effective but long term prognosis remains unclear

Contact e-mail address: ioannis.roilidis@nhs.net

Volume 68, Supplement 1, May 2019

964

HEPATOLOGY - Transplantation
H-P-189
Humoral and cellular response to standard and double dose of hepatitis B vaccine in children
after liver transplantation
Palittiya Sintusek1, Supranee Buranapraditkun2, Piyaporn Wanawongsawad3, Nuttaruk Chaijitraruch1,
Wongkhae Kanthawong3, 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 was documented in our previous study; hence strategy to prevent HB
infection by revaccination will be considered. However, there has been no specific guideline for HB
immunization in these children. We aim to determine the humoral and cellular response to 2 different
regimens of HB vaccine.
Methods: Children after LT between May 2001 and June 2017 were recruited. Inclusion criteria were
(1) complete primary HB immunization (2) anti-HBs before LT ≥10 mIU/mL (3) anti-HBs after LT ≤10
mIU/mL (4) clinical stable. Children were randomized into 2 groups; one received standard (0.5 ml) 3dose and another received double (1 ml) 3-dose HB vaccine at 0, 1 month and 6 months. Anti-HBs
was assessed at 0, 1 and 6 months after the first injection. Blood samples were also collected from
participants in every visits. Delay type hypersensitivity (DTH) skin tests with HB vaccine by Mantoux
method was performed in a single blinded fashion at the first visit. Average induration size ≥5 mm at
48 hours defined as positive. Peripheral blood mononuclear cells (PBMCs) were extracted from all
blood samples and collected under -196 degree celsius. Selected 3 samples from the participants
were evaluated for IFN-α by enzyme-linked immunospot (ELISPOT) assays and regulatory T cells
(Tregs) by flow cytometry after intracellular staining with forkhead box P3 (FOXP3), CD25, CD4 and
CD3.
Results: In total, 37 children were recruited. 18 and 19 received standard 2-dose and double-dose
regimen, respectively. Geometric mean titer of anti-HBs before and after LT were 401.9 (270.9-588.8)
and 0 (1.7-3.9) mIU/mL, respectively. Time of anti-HBs loss (anti-HBs < 10 mIU/mL) after LT was 1.6
(0.6-7.9) years. The age of revaccination was 5.21 (1.3-14.9) years. There was significant difference of
anti-HBs after first, second and third dose of HB immunization (P< 0.001). However, there was no
significant difference of the anti-HBs response in standard and double-dose group. Children who
received tacrolimus-based (N=21) had significantly low anti-HBs after first and third dose compared to
children who received cyclosporine-based regimen (N=16) (P< 0.05). No serious side effect in all
participants was reported. No significant difference of anti-HBs titer in children who had positive
(N=18) and negative (N=19) DTH skin test. There was significant correlation between IFN-α and antiHBs (r=0.851, P< 0.001) in 3 preliminary samples. However, no significant correlation between Treg
cells and anti-HBs (r=-0.165, P=0.20).
Conclusions: Children after LT had a good humoral response to HB revaccination, both standard or
double-dose, without any serious side effect. DTH skin test with HB vaccine was useless to predict
anti-HBs response. IFN- α that reflect HBsAg-specific T-helper1 cells response might correlate with
the high anti-HBs titer. Further cellular study in the larger number and long-term anti-HBs assessment
are needed.
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Prevalence of hepatitis E infection in liver transplanted children: a single centre experience
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Objectives and Study: Hepatitis E virus (HEV) infection normally causes an acute and self-limiting
hepatitis, however, chronic infection can occur in immunocompromised host including liver
transplanted patients. The aim of this study is to determine the prevalence of HEV infection in children
who underwent liver transplantation
Methods: Children who underwent liver transplantation from 2003 to 2017 were retrospectively
reviewed The demographic data, anti-HEV IgM and IgG and other investigations for persistent
elevated transaminases during the follow-up period were collated. Faecal and serum HEV RNA were
tested if they had positive anti-HEV IgM. HEV serology was tested by ELISA method (Euroimmune kit)
and HEV RNA was detected by RT-PCR method.
Results: Thirty one patients (aged between 1.2 and 17.6 years, 41.9% female) investigated for antiHEV IgM and IgG because of the persistent elevated transaminases. Fourteen (45.2%) and 17
(54.8%) patients were HEV seropositive and negative, respectively. Four patients has seropositive for
anti-HEV IgM and only one (patient No.1) had been detected HEV RNA in stool. Interestingly, antiHEV serology can persist more than 3 years after persistent elevated transminases resolved. For
patient No 3, she had persistent elevated transminases and positive anti-HEV IgM, however, treatment
as acute rejection was initially started before the result of liver pathology and serology for hepatitis
profiles came back. Two weeks later, patient No 2 had EBV viraemia and developed posttransplant
lymphoproliferative disease (PTLD). Other 2 patients (No 3 and 4) had elevated transminases off and
on but the aetiology was not clearly identified. Theses 2 patients also had persistent positive anti-HEV
IgM and IgG but no HEV RNA in serum and stool were detected. Unfortunately, HEV RNA in liver was
not performed in all cases. The characteristics of these 4 patients were summarized in table.
Conclusion: The prevalence of HEV infection in liver transplanted children in this study is 45.2%.
Chronic HEV infection were evidenced in 2 patients (6.5%) and was suspected in 2 patients (6.5%).
Investigation for HEV infection in liver transplanted children who had persistent elevated transminases
should be considered as the result can guide the proper management.
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No,
sex

Time
Anti- AntiPersistent
Age after
Underlying
HEV
HEV HEV
elevated
Clinical course
(yrs) transplant disease
PCR
IgM IgG
transaminases
(yrs)

1, M 8.1

2, F 4.3

6.1

1.9

3, F 13.6 4.2

Biliary
atresia

Biliary
atresia

Wilson
disease

+ in
+
+
stool
(>44 (>44
24 mo
(>36
mo) mo)
mo)

+ (<
5
NA
mo)

-

+
+
(>20 (>20 mo) mo)
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Liver
pathology

At onset of
elevated
transminases:
mild hepatitis
with focal bile
duct injury,
Patients had
periportal
persistent elevated
fibrosis with
transminases
focal bridging
(maximum AST 349
septate 12
and ALT 282 U/L) but
mo & 18 mo
clinical was stable
later: chronic
Management:
hepatitis,
decrease
moderate
immunosuppressive
activity with
drug only
focal bile duct
injury,
periportal
fibrosis with
focal bridging
septate

20 mo

Persistent elevated
transminases
(maximum AST 1055,
ALT 1064 U/L) then
methylprednisolone
10 mg/kg/day * 3 days
and increased
tacrolimus dose then
2 weeks later,
developed EBV
viremia  PTLD in
small bowel, small
bowel perforation then
rituximab* 4 doses
and off all
immunosuppressants
rejection then
restarted tacrolimus

At onset of
elevated
transminases:
chronic
hepatitis,
moderate
activity but no
cellular
rejection 4
weeks later:
Severe
cholestasis,
no rejection
or viral
inclusion
(EBV, CMV)
10 weeks
later: acute
rejection 4/9
25 mo later:
cirrhosis with
mild nonspecific portal
inflammation,
no cellular
rejection

> 30 mo

Persistent elevated
transminases with
jaundice, off and on,
(maximum AST 1100,
ALT 986 U/L, TB 12 ,
DB 8 mg/dl)
Management:
increased
immunosuppressive
drug  not response
then decreased
immunosuppressive

At onset of
persistent
transminases:
mild
cholestatic
hepatitis, no
cellular
rejection 1 yr,
2 yr & 3 yr
later: chronic
hepatitis, mild
to moderate

967

4, F 12.8 1.5

AIH with
UC

+
+
(>6 (>6 mo) mo)

> 4 mo

drug and started
valgancyclovir for 6
mo transminases
improved

activity,
periportal
fibrosis

Persistent elevated
transaminase, off and
on, (maximum AST
550 ALT 569)
Management: at 1st
episode increased/
changed to more
potent
immunosuppressants
but not obvious
responsed then
decreased
immunosuppressant
Management: as
acute rejection, de
novo autommine
hepatitis

At onset of
persistent
elevated
transminases:
severe portal
inflammation
with bile duct
injury and
perivenular
inflammation
4 mo later:
hepatitis,
moderate to
severe
activity, no
cellular
rejection

[Table shows characteristics of liver transplanted children with anti-HEV positive]
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Does accelerated vaccination schedule achieves same seroconversion rate as conventional
schedule in infants with chronic liver disease?
Yildiz Tütüncü1, Baris Demir1, Muhammed Yuksel1, Cigdem Arikan1
1Koc

University Hospital, Paediatric Gastroenterology-Hepatology, Istanbul, Turkey

Objectives and Study: Vaccination is a very important part of children care. But infants with chronic
liver disease can require liver transplantation (LT) before completing classical vaccine schedule which
makes them vulnerable to posttranplant infections. To investigate the effect of accelerated vaccination
schedule on pre and posttransplant seroconversion rate in infants with chronic liver disease.
Methods: Seventy four infants with chronic liver diseases were included into the study. First group (n=
34) was a historical group who has got vaccine according to the national vaccination schedule (three
doses at zero, one, and 6 months of age for HBV, 3 doses at 2, 4 and 6 months of age for DTB-HIB
and second group (n=26) was an accelerated vaccination group consisting of whom received vaccines
at zero, 2, 3 months for HBV and at 2, 3 and 4 months for DTB-HIB. We routinely check for serum
antibody titers raised against pathogens after vaccinations both in the pretransplant and the
posttransplant period. The response to vaccination was measured 1 month after completion of the
vaccination series on pretransplant period and prospectively at 6 and 12 months after LT. Patients
who underwent LT before or one month prior to the completion of vaccination were excluded from the
study. Anti-HBs antibodies were detected using a commercially available enzyme linked
immunosorbent assay (ELISA) and seroprotection was defined by a titer ≥ 10 mIU/mL for anti-HBs
antibodies. Tetanus and diphtheria antitoxin values were determined by ELISA and values >0.1 and
>0.01 IU/mL, respectively, were considered protective. The seroconversion rates of each group was
compared with chi-square and student t-test by using SPSS statistical program.
Results: Three patients from the historical group were excluded from study owing to the lack of
pretransplant antitoxin level in addition to the 4 patients from the group who underwent liver
transplantation before the completion of vaccination. Age and demographic features were similar in
both groups. Seroconversion rates were similar in both groups however antibody titer was significantly
higher in accelerated vaccination schedule group at pretransplant period (P =0.01). Antibody titers
were not significantly different between the groups on posttransplant months 6 and 12 (Table 1).
Posttransplant antibody titers progressively decreased after transplantation (Table 1). Only mild and
transient side effects (erythema and swelling at injection site, restlessness and mild fever) were noted
and there was no difference between the two groups regarding the intensity and frequency of the sideeffects.
Conclusion: An accelerated vaccination course against HBV and DTB elicited protective levels of
antibodies more rapidly than a classic course and without a difference in the rate of seroprotection
after first year of posttransplant.

group 1

group 2

Mean
±SD

pretx

Post 6

Post 12

pretx

Post6

Post12

p1

p2

p3

AntiHBs

366±82

228±74

156±62

450±98

289±88

162±73

0.01

0.06

0.86

Tetanus
antitoxin

2.02 ±
1.95

1.98± 1.2 1.21± 1

2.58± 1.8 2±1.3

1.4±1.1

0.01

0.75

0.054

Difteria
antitoxin

0.28±0.11

0.22±
0.06

0.34±
0.18

0.25±
0.07

0.001

0.05

0.06

0.16±
0.04

0.30±
0.13

[Table 1]
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3 year follow up after liver transplantation for mitochondrial depletion syndrome associated
with MPV17 mutation
Sharat Varma1, Subhash Gupta2
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Introduction: Mitochondrial defects have multi-systemic involvement. Mitochondrial DNA (mtDNA)
and nuclear genes regulate their function. MPV17n the mitochondrial inner membrane maintains
mtDNA. Liver transplantation has been done in 17 such children of which 7 have survived in the short
term. No long term follow-up has been reported and the progression of disease post-transplant
remains unknown.
Case description: 14 year old boy presented with acute on chronic liver failure and had a living donor
liver transplantation. The genetic report received subsequently, showed homozygous MPV17 mutation
(c.190C>T) in exon 4. Immediate post-LT course was uneventful. At 7 months post-LT he had a
seizure episode, MRI showed leucoencephelopahic changes. At 7 months post-LT he had Nephrotic
syndrome with biopsy compatible with MPV17 disease and CNI induced damage.
Post LT - third year follow up shows age appropriate intellect, below potential physical growth, delayed
puberty with low testosterone levels. Blood lactate levels continued to be elevated. The liver graft is
functioning well with minimal immune-suppression and he is undergoing hormone replacement for
inducing puberty.
Discussion: This is the first description of the long term survival after LT in MPV17 disease. We
observed extra hepatic persistence of mitochondrial disease - renal electron microscopy, Neuroimaging and elevated lactate levels. Heteroplasmy and epigenetic influence by the normal
mitochondria of the liver graft, retard the disease progression as seen by good quality of life and
survival of the reported child.
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Significance of intrapulmonary vascular dilatations in paediatric candidates for liver transplant
Sharat Varma1, Surya Thapa1, Neeraj Awasthy2, Subhash Gupta3
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Background: Intrapulmonary vascular dilatations (IPVDs) frequently are detected during pre-liver
transplant (LT) assessment of children, using the delayed appearance of micro-bubbles at contrastenhanced echocardiography. We aimed to determine the predisposing factors for IPVD development
and their impact early post-LT events.
Methods: 50 consecutive paediatric LT recipients were screened of which 13 were excluded due to
obstructive or restrictive lung disease, intra-cardiac shunting, inadequate data or early mortality. All
underwent pulse oximetry, contrast-enhanced echocardiography and ABG evaluation. Children were
divided in two groups - with IPVD (groupA) and without IPVD (groupB). Characteristics compared
between the two groups were age of LT, underlying liver disease, PELD score, duration of mechanical
ventilation post-LT, duration of ICU stay, acute cellular rejections and early mortality.
Results: 10 out of 37 (27%) included children had IPVD and were classified as group A, remaining 27
without IPVD as group B. Only one child in group A satisfied criteria for hepato- pulmonary syndrome.
Only age at LT was significantly different, 32 months Vs 68 months, in group A and B respectively. No
significant differences were seen in PELD score (18Vs17), pulse oximetry readings, duration of
mechanical ventilation (1.6 vs 2.4 days), duration of hospital stay (21 vs 22 days), frequency of ACR
and early mortality.
Conclusions: IPVD is seen in significant number of pre-LT candidates (27%). The clinical significance
of diagnosing IPVD pre-LT remains uncertain as there no difference in pulmonary associated
morbidity.
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Evaluation of new-onset acute diarrhoea after liver transplantation in children using nested
PCR multiplex panel
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Introduction: Diarrhoea after liver transplantation (LT) is seen in 10-43% recipients and CMV,
Clostridium difficile are commonly identified pathogens. The diagnostic tests currently used, lack
sensitivity, specificity or clinically applicability. The FilmArray panel is a nested PCR that evaluates for
22 diarrheagenic pathogens in the faces. We planned to determine the incidence of infectious
diarrhoea in our cohort and determine the etiological profile.
Patients and methods: 50 consecutive LT recipient children between May 2017 & December 2018
were included. FilmArray was performed on stool sample of children having either >/=3 liquid
stools/day for >48 hours. The sample was collected, transported and analysed as per manufacturer's
instructions. Demographic, clinical and laboratory data were collected as per pre-designed format.
Results: 13 of 50 (26% - incidence) had acute diarrhoea and for whom FilmArray test was done. 8 of
13 (61%) had infectious diarrhoea. 14 organisms were detected among the 8 cases of infective
diarrhoea as 3 cases had more than one identified pathogen. Bacteria were detected 9 times, of which
E coli was seen in 6 (2 Entero-pathogenic E.Coli (EPEC), 1 Entero-adhesive E.Coli (EAEC) and 3
Entero-toxigenic E.Coli (ETEC)), and Vibrio, Plesiomonas, Campylobacter were each detected one
time. Virus were detected 5 times, of which twice was Rotavirus and once each Astrovirus, Adenovirus
F40/41, Norovirus. No difference was seen between infectious and non-infectious diarrhoea recipients
for - portal hypertension severity, PELD score pre LT, primary liver disease, non-bile flow in the
intestine pre-LT, CMV, EBV viremia, type of anastomosis and diet diversification prior to the LT.
Conclusions: Diarrhoea post-LT was observed in 26%, infectious causes being identified in 60% of
them, wherein most often these are viruses and self-limiting. The profile of the diarrhoea causing
organisms among the LT recipient children mimicked community acquired diarrhoea. FilmArray helped
in better antibiotic stewardship and has been included in our clinical practice as a diagnostic modality.
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Status of vitamins A, E and D in paediatric patients pre and 1-year post liver transplant: a
single center experience
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Objectives and Study: Fat soluble vitamins (FSV) deficiency is a common feature in chronic liver
diseases. The aims of our study were to evaluate the prevalence of FSV deficiency in a cohort of
paediatric patients awaiting liver transplant (LT), to assess the impact of the transplant on vitamin
status and to analyze possible relationships between plasma vitamin levels and risk of acute cellular
rejections and liver fibrosis.
Methods: Between October 2008 and February 2017, 166 paediatric patients (85 males, 81 females)
evaluated for LT were enrolled. At waiting list inclusion date (T0) the following data were collected:
sex, age, weight, length/height Z-score, disease etiology, PELD score, albumin, INR, direct bilirubin,
vitamin A, D and E plasma levels. 12 months after LT (T1), plasma FSV concentrations, number of
acute cellular rejections and fibrosis score sec. Ishak were assessed. Before LT, only cholestatic
patients were under oral supplementation as follow: vitamin K, 1-2 mg/die; 25-hydroxyvitamin D: 400
UI/die; vitamin A palmitate, 15000 UI/every other day; vitamin E only if deficiency was detected.
After LT, children were not supplemented with any vitamin.
FSV deficiencies were defined as: Vit A< 0,7 µmol/L, 25-OH Vit D< 20 ng/mL and Vit E< 7 µmol/L.
Results: Median age at waiting list inclusion time was 9.1 months (IQR: 15.8). The principal
indications for LT were cholestatic disorders (75.9%) followed by metabolic diseases (15.7%), tumors
(7.2%), and vascular anomalies (1.2%).
At T0 deficiencies were found as follow: vitamin A in 66.6%, vitamin E in 40.6% and vitamin D in
36.3% of patients. Prevalence of cholestatic disorders was higher in patients with vitamin A or vitamin
E deficiency compared to patients with normal plasma levels (vitamin A: 86.3% vs 52%; vitamin E:
93.7% vs 63.6%; p< 0.001), however FSV deficiency was also noticed in the no-cholestatic group
(vitamin A: 38,1%, vitamin E: 14.3%, vitamin D: 34.9%, respectively).
In correlation analysis, serum vitamin A, E and D levels were negatively associated with PELD score
assigned at T0, while only vitamin A (r: -0.558, p< 0.001) and E (r: -0.542, p< 0.001) were inversely
associated with direct bilirubin concentrations (figure 1).
12 months after LT, median plasma retinol improved from 0.41 to 0.90 µmol/L (p< 0.001), while
median plasma vitamin E passed from 7.84 to 18.94 µmol/L (p< 0.001) and the prevalence of patients
with vitamin A and E deficiency decreased to 29.5% and 2.6% respectively. Before and after LT,
median vitamin D levels remained similar (25.3 vs 21.1 ng/mL, p=0.230), maintaining the same
proportion of subjects with deficit (36.3%).
12 months after LT, 147 patients underwent to protocol liver biopsy: 63 children out 147 (42,8%) had
at least one histologically-documented acute cellular rejection event, but no correlations were found
between the number of rejections/liver fibrosis severity and plasma vitamin levels pre- or posttransplant.
Conclusions: FSV deficiency remains a major issue in children with chronic liver disease and
standardized supplementation guidelines need to be implemented. LT can improve vitamin A and E
concentrations but it does not seem to affect vitamin D which should be monitored after LT and
supplemented on the basis of plasma levels.
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[Correlations between fat soluble vitamins and direct bilirubin levels before liver transplantation.]
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Allograft histology and biopsychosocial health 10 years after liver transplantation in children
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Objectives and Study: Paediatric liver transplant (pLT) recipients have excellent long-term survival
rates. However, concerns have been raised on the state of the allograft health and the psychosocial
wellbeing of these children. A single centre experience of pLT recipients with stable biochemical and
radiological graft status, at least 10 years post-transplantation; evaluating liver allograft histology and
biopsychosocial outcomes.
Methods: A prospective study from 2000-2013, of pLT recipients with near normal liver function and
ultrasound of the allograft. All participants consented for liver biopsy. Additional data analysed
included incidence of peri-operative complications, type of immunosuppression, renal function and
allograft histology. Psychosocial data included prevalence of mental health disorders, education and
work status, and substance misuse.
Results: Eighty-four patients with stable graft function, at a minimum of 10 years post-transplant were
included in the study. The median age at transplantation was 1.3 years (0.2-12.0 years), with median
follow-up of 22.7 years (16.0-31.0 years). The most common indications for pLT were: extrahepatic
biliary atresia (n=43), progressive familial intrahepatic cholestasis (7) and hepatoblastoma (4). The
rates of acute and chronic rejection were 33% (28) and 21% (18) respectively.
Thrombosis was observed in the hepatic artery in 6 patients and portal vein in 10 patients. Bile
leakage occurred in 1 patient and bile duct stricture occurred in 7 patients. Normal liver biochemistry
was reported in 73%, although 67% of children had evidence of splenomegaly. 23.9% (22) remained
on triple immunosuppression, whilst 19.6% (18) were on single agent immunosuppression. Two
patients were off all immunosuppression. Renal function was preserved at 10 years with mean
cystatin-C value of 0.9 (SD 0.6). The majority of graft biopsies (66%) demonstrated Stage 1 fibrosis
(Table 1).
Fibrosis Score
No fibrosis (0)

N= 84
8 (9.5%)

Mild fibrosis - portal fibrosis without septa (1)

56 (66.7%)

Moderate fibrosis - portal fibrosis and few septa (2)

12 (14.3%)

Severe fibrosis - numerous septa without cirrhosis
(3)

6 (7.1%)

Cirrhosis (4)

2 (2.4%)

[Allograft Histology (Table 1)]
Mental health disorders were common, occurring in 26%, most of whom suffered from depression or
anxiety. Learning difficulties were also common, occurring in 13%; a further 12% were unable to work
or continue studies due to health concerns. Ten percent of patients smoked tobacco, similar to the UK
national average. Excessive alcohol consumption was low compared to UK adults of the same age
(4% vs. 16%).
Conclusions: Despite near normal liver biochemistry, pLT recipients frequently develop low-grade
graft inflammation and fibrosis. These data are in line with other pLT centres. Novel non-invasive
methods are required to enable close monitoring of these patients to assess long-term outcomes of
the allograft.
This study also gives new insight into the psychosocial impact of pLT - patients are vulnerable to
mental health disorders, learning difficulties, and delays in education and employment. Psychosocial
outcomes should be routinely assessed at follow-up, and a holistic approach should be employed to
support patients, especially as they transition from paediatric to adult services.
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The significance of panel reactive antibody (PRA) positivity in graft rejection in paediatric
orthotopic liver transplantation
Muhammed Yuksel1, Sencan Acar2, Baris Demir1, Yildiz Tütünü1, Ozlem Mizikoglu1, Hale Kırımlıoğlu3,
Kamil Yalcın Polat2, Cigdem Arikan1
1Koc
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3Acıbadem University, Histopathology, Istanbul, Turkey
2Atasehir

Objectives and Study: Humoral immunity, the presence of antibodies against human leukocyte
antigen (HLA) molecules (class I and/or class II) is a risk factor for (hyper) acute rejections and graft
loss in kidney transplantation. Whereas the predictive value of panel reactive antibody (PRA) positivity
in orthotopic liver transplantation (OLT) in adults is questionable, the significance of PRAs in paediatric
OLT is unknown.
Methods: We retrospectively analysed paediatric OLTs between December 2015 to May 2018
performed at our single centre. Patients were followed up for up to 24 months post-transplant. The
presence of pre and post OLT PRA class I (HLA-A/B/C) and class II (HLA-DR/DQB), between (biopsy
proven) rejection and non-rejection groups, were detected by single antigen coated beads measured
with a Luminex platform. However, pre OLT PRA testing was not available for ALF patients.
Results: During the study period, 92 paediatric patients underwent OLT, and 90.2% received a living
related donor liver. 39 out of the 92 were males (42.3%) with a mean age of 4.16 years. PRA class I/II
testing was performed in 64% (59/92) of the patients. Six out of 59 (10.2%) patients demonstrated
PRA class I positivity whereas only three patients (5%) were PRA class II seropositive. In total, acute
and/or chronic rejection of the graft was observed in 8 (8/59, 13.5%) patients all being PRA class I
and/or PRA class II negative. PRA class I/II positive patients showed no rejection. However, the
rejection rate between PRA positive and negative patients was not significant (p= 0.84). Furthermore,
we investigated as to whether PRA positivity appeared post OLT. Five patients (9,4%) became PRA
class I/II positive, however all being in the non-rejection group, which showed no difference compared
to the rejection group (0%, p=NS). All patients with rejection were PRA negative also post OLT.
Conclusions: Testing of PRA class I/II is known to be essential in predicting rejection in kidney
transplantation. However, in our paediatric OLT cohort PRA class I/II positivity was not associated with
rejection. Instead, all rejections occurred in the PRA negative patients. Furthermore, post OLT PRAs
appeared but was not associated with rejection as they only occurred in the non-rejection group.
Bigger cohorts are required as PRA positivity and/or rejection rate in paediatric OLT patients is very
small.
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Pretransplant low rate vaccination status of children with liver disease
Baris Demir1, Muhammed Yuksel1, Yildiz Tütüncü1, Ozlem Mizikoglu1, Cigdem Arikan1
1Koc

University Hospital, Paediatric Gastroenterology-Hepatology, Istanbul, Turkey

Objectives and Study: The adequate immunisation of children with chronic liver disease is a crucial
step for preventing pre and posttransplant infectious complications. But most of infants cannot get a
vaccine due to several reasons. Detection of documented vaccination rates in children with chronic
liver disease before liver transplantation.
Methods: 356 (186 male, 170 female) patients with liver disease were included into the study. The
underlying causes of liver disease were biliary atresia (n= 128), Alagille (n=8), PFIC and low ggt
cholestasis (n=92), autoimmune hepatitis (n=16), primary sclerosing cholangitis (n=6), metabolic liver
disease (n=28), acute liver failure (n=46) and others (n=38). Mean age was 1.6 (range 1-18 years).
Vaccination status was retrieved from vaccine charts and electronic patient records. The vaccination
status was considered appropriate according to the recommended schedule by the national
immunisation policy which includes: BCG (Bacillus Calmette Guerin) vaccine, OPV (Oral Polio
Vaccine), DTwP (Diphtheria, Tetanus, and Pertussis), HIB (Hemophilus influenza B), MMR (Mumps,
Measles, Rubella) vaccine and HBV and HAV vaccine. Rotavirus and meningococcus vaccination is
not covered by the Ministry of Health. All parents were informed and signed the informed consent.
Serological tests are part of routine pretransplantation evaluation for children that are candidates for
liver transplantation in our institution. Reason for incompletion of vaccination was also asked to
parents with a short questionnaire.
Results: In this cohort, 80% of study population was younger than 2 years. Over all completion of
HBV, BCG, DTP-HIB, pneumococcus, rotavirus, MMR, VZ, HAV, meningococcus and HPV
vaccination rate were 92.3%, 98%, 86.8%, 84.9%, 36.9%, 65.3%, 65.3%, 85.1%, 9.85 and 0%,
respectively. The vaccination rate according to ages was summarised in Table 1 and age appropriate
vaccination depicted as bold. Infection, presence of jaundice or coagulopathy, frequent hospitalisation,
and vaccines not being covered by the government were the most reported causes of delay or
cancellation of vaccinations. Rotavirus, meningococcus and pneumococcus vaccination rate was
found to be significantly lower compared to other vaccine rates.
Conclusion: Documented immunisation rates were low for pneumococcus, meningococcus, rotavirus,
HAV and MMR-varicella in this cohort and an urgent strategy to increase vaccination rate should be
developed for children with liver disease.
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Age and
Vaccination
rates Vaccine

3 mos (n=68) 6 mos (n=92) 9 mos (n=75) 1 yr (n=42)

1-6 yr (n=54) >6 yr (n=25)

HBV 1st. dose
2nd. Dose 3rd. 100 84
dose

100 93.5 82.6 100 100 88

100

100

100

BCG

97.8

97.3

98.8

100

100

DTP/HIB 1st.
dose 2nd. dose
84
3rd. dose 4th.
dose

94.1

100 90 84.7

100 93.3 96

100 96 98.6

100 100 100
74

100 100 100
84

pneumococcus
1st. dose 2nd.
84
dose 3rd. dose
4th. dose

100 90 84.7

100 93.3 96

100 96 98.6

100 100 100
74

100 100 96
72

Rotavirus 1st.
NA
dose 2nd. dose

100 43.5

100 46.6

100 42.8

100 27.7

100 24

MMR 1st. dose
NA
2nd. dose

NA

0

50

100 74

100 72

Varicella 1st.
NA
dose 2nd. dose

NA

0

50

100 74

100 72

HAV 1st. dose
NA
2nd. dose

NA

NA

23.8

100 70.3

100 100

Meningococcus
1st. dose 2nd. NA NA
Dose HPV

NA NA

0 NA

0 NA

3.7 NA

16 0

[Table 1]
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Evaluation of correlation between serum eosinophil count and acute cellular rejection in liver
transplant recipient in Namazi hospital during 2008-2016
Mozhgan Zahmatkeshan1
1Shiraz
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of
Objectives and Study: One of the most important challenges in liver transplant is acute rejection after
a surgery and it is more important when modern life aspects such as increasing prevalence of obesity,
lower drinking age, and dramatic increase in average life expectancy cause increasing in the
malignancies and liver diseases. Pathologic liver biopsy is the only method to realize acute rejection,
however this method has side effects and is fairly invasive.
Many studies have been done to decrease the side effects of realizing method of acute rejection. This
study also tries to find a method to decrease the side effects of it.
Methods: This study is a cross sectional study that investigates the correlation between serum
eosinophilia and acute rejection in 570 transplant recipients in Shiraz Namazi hospital in 2008-2015.
Questioners were filled based on the archived cases.
Results: Results show that the average percentage of eosinophils serum in recipients with acute
rejection is twice of percentage of eosinophils serum in ones who did not experience acute rejection.
Results also show that when percentage of eosinophils serum increases by one percent the probability
of acute rejection will increase 24 percent. There is a positive correlation between drug, age,
transplant organ, and child score indicator and acute rejection.
Conclusions: The average percentage of eosinophils serum is twice of that in patients who did not
have acute rejection. So, we can predict the probability of acute rejection by controlling the eosinophils
serum after the surgery, and that may reduce the probability of acute rejection. As there is a
correlation between drug, age, transplant organ, and child score indicator and acute rejection, these
parameters can be taken into an account to prevent acute rejection.
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N-O-001 and N-P-107
What impact does gastro-intestinal surgery have on the growth of very low birth weight
preterm infants?
Hannah Duggan1, Gita Ramdharry1, Mohamed Mutalib2
1University

of London, St. George's, Faculty of Health and Social Care Sciences, London, United
Kingdom
2Evelina London Children's Hospital, Department of Paediatric Gastroenterology, London, United
Kingdom
Objectives and Study: Preterm infants are at high risk of postnatal growth failure, which has been
associated with negative neurodevelopmental outcome. In clinical practice, infants who have required
gastro-intestinal (GI) surgery have been observed to display poor growth in the post-surgical period.
The primary aim of this study was to investigate if GI surgery has an impact on the growth velocity of
very low birth weight (< 1500g) preterm infants. The secondary aim was to identify if this was
influenced by nutritional intake in the post-surgical period.
Methods: This was a retrospective, case-control study based at a single site. Ethical approval was
received from the Research Ethics Committee. Forty infants who had undergone GI surgery were
identified chronologically from 2013 to 2018. These were matched by gender, gestation and birth
weight, with 40 infants who had not undergone GI surgery. Growth velocity and nutritional intake in the
28 days following surgery or matched time-period were collated. Nutritional intake was calculated from
parenteral and enteral intake, using feed composition data and average breast milk composition.
Weight gain velocity was calculated using an exponential model. Data was analysed using
independent t-tests, Mann Whitney tests and linear regression.
Results: The subjects had a mean gestation of 26.1 (± 1.6) weeks and birth weight of 848g (± 217).
Sixty percent of the infants were male. Necrotising Enterocolitis was the most frequent surgical
complaint (80%), followed by Spontaneous Intestinal Perforation (10%), with surgery completed on
average day 26 (±18) of life. Surgical infants had an average weight gain velocity of 10.5 ± 4.8
g/kg/day, which was inferior to the growth velocity of non-surgical infants of 13.0 ± 4.7 g/kg/day
(p=0.018, CI -4.7- -0.4). Average energy intake over the 28 day period was 83 ± 13 kcal/kg in the
surgical group and 104 ± 17 kcal/kg in the non-surgical group (p< 0.001, CI -27.9 - -14.3). Energy
intake (R=0.568, R2=0.323, p< 0.001) and protein intake (R=0.519, R2=0.269, p< 0.001) were
predictive of weight gain velocity. Energy intake, protein intake and surgery were able to explain
35.9% of the variability in weight gain velocity, though only energy intake maintained significance in
this model. Head circumference (HC) gain velocity was 0.6 cms/week for surgical infants and 0.9
cms/week for non-surgical infants (p=0.02). Energy intake was predictive of HC growth velocity
(R=0.367, R2=0.134, p=0.002).
Conclusions: The findings support the observation that infants undergoing GI surgery are at high risk
of poor growth in the post-surgical period when compared to non-surgical hospitalised infants, which
was found to be associated with lower energy and protein intake. Average energy and protein intakes
were below that advised by ESPGHAN guidelines. Nutritional intake may have been limited by periods
of instability following surgery and difficulty establishing enteral nutrition. Interventional studies would
be required to identify if meeting nutritional recommendations in the post-surgical period would be
tolerated and promote appropriate growth. Early input from a multi-disciplinary Nutrition Support Team
may support optimal nutritional intake in the post-surgical period, helping to limit postnatal growth
failure.
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[Scatter plot of weight gain velocity by average energy intake]
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N-O-002 and N-P-083
Characteristics of polymeric formula and route of delivery of exclusive enteral nutrition have
no effect on disease outcome and weight gain in children with Crohn's disease
Sara Sila1, Karlo Matić2, Ivana Trivić1, Zrinjka Mišak1,2, Sanja Kolaček1,2, Iva Hojsak1,2,3
1Children's

Hospital Zagreb, Referral Center for Pediatric Gastroenterology and Nutrition, Zagreb,
Croatia
2University of Zagreb, School of Medicine, Zagreb, Croatia
3University J.J.Strossmayer, School of Medicine, Osijek, Croatia
Objectives and Study: It is well known that exclusive enteral nutrition (EEN) in paediatric patients
with Crohn's disease (CD) is efficacious for inducing remission and it is, therefore, recommended as a
first line therapy for remission induction in children/adolescents. However, it was recognized that there
is no strong evidence whether the route of delivery and characteristics of polymeric formula have an
influence on disease course and weight gain in children with CD. Therefore, this study aimed to
evaluate whether the treatment outcome and the nutritional status differ in respect to the route of EEN
delivery (orally or via NG tube) and characteristics of polymeric formula (with taste vs tasteless and
isocaloric vs hypercaloric).
Methods: This was a single centre retrospective study which included all CD patients whose active
disease at diagnosis was treated with EEN in the period from October 2007 to November 2017. All
patients who received EEN via NG tube received standard, isocaloric flavorless enteral formula and
patients receiving EEN orally usually received palatable oral enteral formula which was either
isocaloric or hypercaloric (1.5 kcal/ml).
Results: A total of 92 CD patients were included in the study (mean age 13.6±3.0 years; 45.7%
female). Remission was achieved in 71 (77.2%) children. Overall, 44 (47.8%) patients had an NG tube
for the provision of EEN at the beginning of EEN, but 2 patients reverted to oral intake, leaving 42
(45.7%) patients that received EEN via NG tube until the end of the EEN period. There was no
difference in the EEN failure, remission duration, inflammatory markers and weight gain at the end of
EEN period between group receiving EEN orally vs NG tube group (p > 0.05 for all factors). None of
the factors including age, disease location, type of formula (with taste vs tasteless and isocaloric vs
hypercaloric) and mode of delivery (orally vs through NG tube for the whole duration of EEN) were
associated with EEN failure (Table 1).
Conclusions: This study failed to demonstrate the effect of the route of EEN delivery or the
characteristics of the polymeric formula provided on the outcome of the treatment in paediatric patients
with CD. To our knowledge, this is the first study that looked at the role of the EEN route on disease
outcomes, and our results support the current recommendation that the oral intake should be first
choice together with palatable enteral formula.

HR

95% CI

1.011

0.742-1.378

L1

0.254

0.045-1.429

L2

1.518

0.423-5.449

Enteral formula with taste

0.412

0.086-1.960

Hypercaloric (1.5 kcal/ml) enteral
formula

2.5

0.377-16.588

NG tube for the duration of EEN

1.001

0.286-3.504

Energy intake via EEN (kcal/kg
body weight)

0.964

0.907-1.025

Age
Disease location

[Table 1. Risk factors at diagnosis associated with EEN failure. Binary logistic regression multivariate
model; NG- nasogastric]
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Gut microbiome and its metabolic activity in children with intestinal failure dependent on longterm parenteral nutrition
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Objectives and Study: This study aimed to characterise the gut microbiota composition and its
metabolic activity in children with IF compared with healthy controls and to explore associations with
clinical parameters.
Methods: In total, 66 serial faecal samples (median of 3 per patient, range 1-10) were collected from
15 IF patients (median age 4.3y, IQR 2.8-8.9) dependent on home parenteral nutrition (PN) for a
median of 3.6y (IQR 2.0-5.0). In addition, 25 single control samples from 25 healthy children with the
same age range were collected. Gut microbiota was characterised using 16S rRNA sequencing and
short-chain fatty acids (SCFA) were quantified with gas chromatography. D and L isomers of lactate
were measured using a modified enzymatic commercial essay. Patients were divided into surgical and
functional IF (including motility disorders and enteropathies).
Results: At the first sample, IF patients had lower concentration of total SCFA (p=0.008), propionic
acid and butyric acid (p< 0.001) and a higher concentration of D and L lactate than healthy controls
(p< 0.001). The total bacterial load (16S rRNA gene copies/g) was lower in patients (p=0.003), and
their microbial community was characterised by a lower α-diversity (Shannon index, p< 0.001), taxon
richness (number of distinct species, Chao richness, p=0.006) and evenness (a metric of species
distribution, Pielou's evenness, p< 0.001) than healthy controls.
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[Non-metric multidimensional scaling of operational taxonomic unit community structures]
Similarly the microbial community structure of IF patients was distinct from that of healthy controls
(p=0.002) and presented a higher degree of dispersion (inter-individual variation). When looking at the
types of IF, patients with surgical IF had lower α-diversity (p< 0.001, Shannon index) and clustered
separately than patients with functional IF.
When looking at all samples, duration of PN was negatively associated with Chao richness (β=-0.29,
p=0.04) and the percentage of calories provided by PN was negatively associated with Shannon
diversity and Chao richness (β=-0.33, p=0.02 and β=-0.34, p=0.02 respectively). Oral/enteral fibre
intake (g/kg) was positively associated with Shannon diversity (β=0.42, p< 0.01). Duration of PN (y)
and percentage of calories provided as PN explained respectively 5.5% and 6.3% of the variation in
microbial community structure (both p< 0.01), and fibre intake (g/kg) 4.8% (p=0.01). Out of 200 most
abundant genera across all samples and groups, the relative abundance of 110 was significantly
different between patients and healthy controls. At a family level, patients had a significantly higher
abundance of Enterobacteriaceae, Lactobacillaceae and Staphylococcaceae, and a significantly lower
abundance of Bacteroidaceae and Bifidobacteriaceae.
Conclusions: The microbiota of paediatric IF patients is distinct to that of healthy controls. It presents
an altered production of SCFA, lower bacterial diversity than healthy controls, loss of dominant
microbial taxa and increased abundance of sub-dominant and potentially harmful species.
Associations between microbial characteristics and characteristics associated with PN offer the
potential to use the gut microbiota as a biomarker to guide clinical practice during intestinal adaptation.
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Neural pathways activated by formula consumption
Anica Klockars1, Tiffany Fehlmann1, Erin Wood1, Sarah Gartner1, Colin Prosser2, Elizabeth
Carpenter2, Pawel Olszewski1
1University
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Goat Co-Operative (NZ) Ltd, Research, Hamilton, New Zealand

Objectives and Study: The neural control of feeding behaviour is being examined as part of the
paradigm of gut-brain interactions. In pilot studies we found that both goat and cow skim milk is readily
consumed for palatability, however goat is preferred in choice scenarios. The intake of goat skim milk
is accompanied by a greater magnitude of changes in gene expression in feeding-related brain areas,
particularly within circuitry that governs eating for pleasure. Considering this, our current set of studies
utilised animal models (therefore avoiding habituation-dependent bias), to determine the impact of
infant formula containing proteins from goat (GMF) or cow milk (CMF) on central expression of genes
related to energy metabolism and reward. Gene expression was assessed in the hypothalamus, brain
stem, and nucleus accumbens, key regions of brain circuitry governing food consumption. As infant
formulas are typically enriched with whey to improve nutritional outcomes and since whey affects
metabolic and gustatory processing, our analysis included also GMF and CMF with 20% or 60% whey
content.
Methods: Mice were exposed short-term to isocaloric GMF or CMF as liquid formulations given
individually as the only source of energy over the 24-h period. Following 24-h exposure to GMF or
CMF containing 20% or 60% whey, brains were dissected and the expression of appetite-related
genes was quantified with qPCR in key brain regions involved in eating for energy (hypothalamus and
brainstem) and reward (nucleus accumbens).
Results: Exposure to GMF (20% whey) for 24 h produced a significant increase in expression of
multiple genes related to feeding, including those belonging to the opioid and melanocortin families in
the nucleus accumbens and hypothalamus. This was significantly different to that seen with exposure
to 20% whey CMF. The presence of whey at 60% of total protein in CMF elevated expression of a
small proportion of the aforementioned genes to the level seen in the 20% whey GMF group.
Conclusions: This study has shown for the first time that the source of dairy proteins in a formula can
affect neural systems controlling food intake in rodent models. GMF intake produces a greater
magnitude of changes in expression of feeding-related genes compared to CMF, especially of the
opioid and melanocortin systems. Addition of whey to CMF modified the expression of these genes to
generate a similar gene expression profile as that observed in response to GMF with only 20% whey.
These results imply that formula composition may influence brain responses within energy
homeostasis and feeding reward circuits, thereby possibly affecting preference for a formula and
eating behaviour.

Disclosure of Interest: Prosser and Carpenter are employees of Dairy Goat Co-operative that funded
the research
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The interactive effect of prenatal iron deficiency and family economy education on children´s
motor development in China
Yi-Li Zhang1, Shuangshuang Zheng1, Liu-Yan Zhu1, Jie Shao1
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Hangzhou, China
Objectives and Study: To clarified the impact of prenatal iron deficiency and family socio-economic
status（SES) on children´s motor development.
Methods: Total of 114 infants with early iron deficiency(prenatal ID vs. postnatal ID vs. no ID) were
followed longitudinally, and Peabody developmental motor scale and BOT2-simplified version were
used to evaluate the motor capacity of infants and preschool children at 9 months, 18 months and 5
years, respectively. Multiple linear regression was used to analyze the influence of iron deficiency,
SES and other factors on children´s motor development.
Results: Infants with pre- and/or postnatal ID present lower scores of motor reflex compared with nonID infants at 9 months old. (9.50±1.46, 10.10±1.57 vs. 10.60±1.04, P = 0.007, 0.035). At 5 years,
prenatal ID children still showed lower general motor development than non-ID children (49.41±7.63
vs. 52.60± 6.13, P = 0.016). Both of pre-or postnatal ID and lower family economy or education affect
motor development in children. Infants with prenatal or postnatal ID and lower family income
presented lower motor reflex scores compared with non- ID and high family income group at 9-monthold(45.81 + 8.30,51.83 + 6.41 vs. 52.40 + 6.04, P = 0.002,0.043); Pre-school children with pre-or
postnatal ID and lower maternal education or lower family income showed lower general motor scores
than non- ID and higher maternal education or higher family income group（p=.001~0.03）. Prenatal
ID showed more obvious adverse effect than postnatal ID(β value -4.63 vs -3.24，-7.85 vs.-7.30.
Conclusions: Pre-or postnatal ID and family education economic statue are double burdens that
affect the children's motor development. Prenatal ID showed more adverse effect on motor
development over time. It seems that good family economic and education environment have
protective effects for motor development in children with pre-or postnatal ID.
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Vitamin D in Brazilian paediatric population from North to South
Marcia Cavichio1, Maria Izabel Chiamolera1, Vanessa Radonsky1, Rosa Paula Mello Biscolla1, Jose
Viana Lima Jr1, Jose Gilberto H Vieira1, Sergio S Maeda1, Rodrigo Fernandes Ramalho1
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Objectives and Study: Vitamin D (VitD) deficiency is currently considered a universal disorder with a
high prevalence in the paediatric population. In cases of severe deficiency, it can lead to development
of rickets in children and osteomalacia in adults. There are two sources of VitD, from diet, usually a
small amount and endogenous production in skin following exposure to ultraviolet B (UVB) radiation
from sunlight. The synthesis of vitamin D in the skin by exposure to UVB rays varies from the
geographic location and season. Brazil occupies a territory of 8.516.000 km² with latitudes ranging
from 5º16´N to 33º45´S so that the UVB sunlight radiation can be very different, mainly during winter
months.The dosage of 25(OH) D is the best indicator of its serum concentration in the body, the
paediatricians societies in Europe, North America and Brazil consider deficiency when 25(OH) D
concentration is below 20 ng/mL (50 nmol/L).
Using big data analysis strategy we studied VitD serum levels in children and adolescents in Brazil, in
different latitudes and seasons in order to understand if there is any difference in supplementation
needs.
Methods: Data from 413,697 VitD samples of a population between 0 and 18 years old, from a clinical
laboratory present in six Brazilian states were retrospectively analysed using the following criteria:
gender, age, state of origin, season and VitD level (< 20 ng/mL and > 20 ng/mL).The statistical
analysis was done using the Kruskal-Wallis rank sum test with Benjamini & Hochberg correction.
Results: From the total sample, 54.44% were female and 13% of this population had VitD < 20 ng/mL,
among males 10% presented the same level (P=0.01).The sample was divided in 5 age groups: 0-12
months (M) - 1.0%; 13-23 M - 4.7%; 2-6 years old (Y) - 26.7%; 7-10 Y - 25.0%; 11-18Y - 42.6%.
Insufficient level of VitD was more frequent in the two older groups, 18% in the 11-18Y and 10% in the
7-10Y. VitD < 20 ng/mL vary from 3 to 6% in younger groups and all differences were statically
significant among all pairs of age groups (P< 0.005) except between the two youngers (P=0.8)”.
Annual variation of VitD < 20 ng/mL followed the seasons with higher levels in summer months and
lower levels during winter. The pairwise comparison resulted in statistically significant results (P<
0.005) except between first two bimesters and last two bimesters that correspond summer and spring
season in Brazil.
The states with lower latitudes presented lower percentage of VitD < 20 ng/mL. All differences were
statically significant among states (P < 0.03). Tabela 1
.
States

Latitude

Vit D > 20 ng/mL (%)

Vit D < 20 ng/mL (%)

Pernambuco

08º 03´ 14" S

22,963 (91)

2,213 (9)

Bahia

12° 58′ 13″ S

21,938 (93)

1,595 (7)

Rio de Janeiro

22° 54′ 13″ S

62,268 (89)

7,584 (11)

São Paulo

23º 32´ 51" S

197,791 (88)

26,718 (12)

Paraná

25° 25′ 42″ S

18,029 (84)

3,443 (16)

Rio Grande do Sul

30° 1′ 40″ S

42,517 (86)

6,917 (14)

[Tabela 1: VitD level in Brazilian states and latitudes]
Conclusions: The analysis of a big cohort of VitD dosages in different age groups, from infants to
adolescents, from different states, at different latitudes showed that the incidence of VitD deficiency in
Brazilian children is lower than those described in most European, North Americans, Middle East and
African countries. Adolescents from southern states are the groups that demand more attention.
Contact e-mail address: marcia.cavichio@grupofleury.com.br
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Comparison of Fenton intrauterine growth chart and INTERGROWTH-21 postnatal growth chart
to assess growth restriction at birth and discharge in very low birth weight neonates
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Objectives and Study: To compare INTERGROWTH-21st postnatal growth chart and Fenton-2013
intrauterine growth chart in assessing growth restriction status at birth and at discharge in very low
birth weight babies.
Methods: The anthropometric data were collected from medical records of all very low birth weight
neonates admitted in a Level IIB Neonatal Intensive Care Unit from June 2017 to September 2018.
Measurements at birth and at 36 weeks of postnatal age or discharge (whichever is earlier) were
assessed for small for gestational age status according to the two standards. Small for gestational
age(SGA) at birth was defined as weight less than 10th percentile. Extrauterine growth restriction
(EUGR) was defined as weight less than 10th centile at discharge or 36 weeks of postnatal age.
Results: A total of 111 neonates with mean (SD) gestational age of 29.7(2.2) weeks and mean (SD)
birth weight 1233.2 (192.2) grams were enrolled. The proportion of small for gestational age (SGA)
neonates was significantly higher (17.1% vs. 15.2%, P= < 0.001) and the proportion of EUGR infants
was significantly higher (60.4 % vs. 55%, P < 0.001) with the INTERGROWTH-21st charts compared
with the Fenton. Among the fifty neonates(45%) classified as appropriate for gestational age (AGA) at
discharge according to the Fenton preterm growth charts, twenty-one (18.9%) came to be EUGR
according to the INTERGROWTH-21st chart.
Conclusion: Adoption of INTERGROWTH-21st chart may detect the extra SGA neonates at birth and
EUGR population, which warrants close follow up for early childhood morbidities.
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Human milk oligosaccharide 2´-fucosyllactose more efficiently modulates immunogenicity
during maturation of human dendritic cells in the presence of scGOS/lcFOS prebiotics
Saskia Overbeek1, Bernadet Blijenberg1, Nienke Kettelarij1,2, Ling Xiao3, Bernd Stahl1, Johan
Garssen1,3, Belinda van't Land1,2
1Nutricia

Research Danone, Immunology and Department of Human Milk Research, Utrecht,
Netherlands
2University Medical Center, Wilhelmina Children’s Hospital, Pediatric Immunology, Utrecht,
Netherlands
3Utrecht University, Utrecht Institute for Pharmaceutical Sciences, Utrecht, Netherlands
Objectives and Study: The neonatal immune system is polarized towards Th2-type immunity with
dampening of Th1- type immune responses and cytotoxicity. Human milk is uniquely suited to provide
optimal nutrition and immune protection to infants, in which human milk oligosaccharides (HMOS)
consist of short and long chain oligosaccharides, typically present in a 9:1 ratio. 2'-Fucosyllactose (2'FL) is one of the most prominent short chain HMOS and has been associated with anti-infective
capacity of human milk.
We recently demonstrated that dietary 2'-FL improves humoral and cellular immune responses in an
influenza-specific murine vaccination model, suggesting that 2'-FL improves neonatal vaccine efficacy.
To further elucidate these observations, the effect of 2'-FL combined with a specific mixture of dietary
short chain galacto- and long chain fructo-oligosaccharides (scGOS/lcFOS) during human DC
maturation was studied.
Methods: During differentiation towards immature DCs (imDCs) CD14+ monocytes (isolated by
negative selection from the PBMC fraction from healthy human buffy coats) were cultured for 6 days
with IL4 and GM-CSF. Subsequently, maturation for 24 hours with LPS (100 ng/ml) co-incubated with
or without 2'-FL (0.02-1%) and scGOS/lcFOS (9:1 ratio, 1% w/v) was studied using IL10 and IL12
production detection. Moreover, the cross-talk between these DCs and naïve CD4+ T-cells was
studied in an allogenic mixed lymphocyte reaction (MLR).
Results: LPS matured DCs significantly induced IL10 and IL12 (P< 0.0001), which was concentrationdependently decreased by 2'-FL (IL10: ns, downward trend. IL12: P< 0.05; ≥ 0.2% 2'-FL).
Interestingly, 2'-FL was more efficient in the presence of complex oligosaccharide structures
scGOS/lcFOS (IL10: P< 0.001; ≥ 0.1% 2'-FL. IL12: P< 0.01; ≥ 0.1% 2'-FL). The direct interaction of 2'FL during DC maturation significantly (P< 0.05; 0.5% 2'-FL. P< 0.01; 1% 2'-FL) increased the
IL10/IL12 ratio, suggesting the development of a tolerogenic DC phenotype.
Furthermore, although within the allogenic MLR no differences in IFNγ levels were detected, the
combination of 2'-FL and scGOS/lcFOS significantly suppressed IL13 release by the co-cultured Tcells (P< 0.001).
Conclusions: These results suggest that 2'-FL has a direct immune-modulatory effect on DC
maturation, which was more pronounced in the presence of scGOS/lcFOS. Moreover, combined
exposure of 2'-FL and scGOS/lcFOS resulted in a dampening of the release of Th2 cytokine IL13
whereas the release of Th1 cytokine IFNγ did not change, suggesting the importance of diversity in
prebiotic oligosaccharides within early life nutrition.

Disclosure of Interest: None of the authors have a competing financial interest in relation to the
presented work. SO, BB, NK, BS and BL are employed by Nutricia Research. JG is head of the
Division of Pharmacology, Utrecht Institute for Pharmaceutical Sciences, Faculty of Science at the
Utrecht University, and partly employed by Nutricia Research. BL, as indicated by the affiliations, is
leading a strategic alliance between University Medical Centre Utrecht/Wilhelmina Children’s Hospital
and Nutricia Research.
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Modulation of 3'SL level in pre-weaning milk impact attention, learning and memory in the adult
offspring
Edoardo Pisa1, Flavio Tomasi1, Simone Macrì1, Jonas Hauser2
1Istituto
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Superiore di Sanità, Centre for Behavioural Sciences and Mental Health, Rome, Italy
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Objectives and Study: Human milk oligosaccharides (HMOs) represent the third most abundant
component of breast milk. They have been proposed to be one of the key mediators of breast feeding
beneficial effects on neurodevelopment and brain functions during adulthood. Among the hundred of
HMOs most research have focused on 2'FL and 6'SL. In this study, we provide the first evaluation how
normal or low levels of 3 sialyllactose (3'SL), occurring selectively during lactation, impact executive
functions in adulthood, such as learning, memory, attention and locomotion.
Methods: At birth, we performed a full cross fostering study involving C57BL/6J WT mice and
C57BL/6-St3gal4tm1.1Jxm/J transgenic mice. The mutation in this line resulted in a dysfunctional ST3
beta-galactoside alpha-2,3-sialyltransferase 4 (St3gal4) gene, which is essential in the synthesis of
3'SL in the mammary gland, which resulted in a 80% decrease 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 (WT pups
receiving milk with reduced 3'SL; milk group), WT x MUT (mutant pups receiving milk with 3'SL;
mutant group) and MUT x MUT (mutant pups receiving milk with reduced 3'SL; milk+mutant group).
We measured memory in the Barnes maze, memory in the novel object recognition, attention in the
attentional set shifting task (ASST), spontaneous alternation in the T-maze, and anxiety in the
elevated zero-maze. A factorial ANOVA analysis was performed using 2 between subject factors
(dams genotype and pups genotype).
Results: Compared to control subjects, all experimental groups exhibited a reduction of retention
memory in the Barnes maze one day after training, but not in the novel object recognition at 1h or 24h,
thus indicating that presence of 3'SL may be necessary for spatial memory. Beside this short-term
improvement observed in the milk group, the mutant group exhibited a reduction of retention six days
later as well. When evaluating the performance in the ASST, the milk group exhibited poor
performance in compound discrimination, compound discrimination reversal, and intra-dimensional
shift, but not during extra-dimensional shift. Morever, during the latter performance evaluation, the
milk+mutant group exhibited an increased number of errors to reach criterionThe milk group exhibited
reduced spontaneous alternation in the T-maze. The experimental groups did not differ in anxiety
measured in the open sectors of the elevated zero-maze.
Conclusions: These findings highlight for the first time a role for 3'SL in programming adult learning
and memory and attentional processing. Interestingly the impact of a reduction of 3'SL in milk on adult
cognitive function is not similar to the impact of depletion of 6'SL from milk, suggesting that the two
HMOs are playing specific role and cannot fully compensate each other. It is important to emphasize
that we observed an impairment in executive functions in WT offspring reared to MUT dams. This
suggests that 3'SL exerts long-term regulatory influences during the lactation time-window in particular
on the onset of adult mnesic and executive functions. Thus, our findings support a key role played by
presence of specific sialyllated HMOs in pre-weaning diet.

Disclosure of Interest: Jonas Hauser is an employee of Nestlé Research
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Maternal secretor status is associated with reduced incidence of respiratory infections in
infants in the microbiota and health cohort
Aristea Binia1, Norbert Sprenger1, Gregory Lefebvre1, Karine Vidal1, Maya Shevlyakova1, Harald
Brüssow1, Shafique Alam Sarker2, Shamima Sultana2, Olga Sakwinska1
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Research, Nestlé Institute of Health Sciences, Lausanne, Switzerland
Centre for Diarrhoeal Disease Research, Maternal and Childhood Malnutrition, Dhaka,
Bangladesh
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Background and Objectives: Human milk oligosaccharides (HMO) are the third largest component of
human breast milk and are hypothesized to promote the protective effect of breast milk against
infections. The most abundant HMO are 2'-fucosylated and for some the secretion in human milk is
dependent on fucosyltransferase FUT2. Non-functional FUT2 genetic variants result in a nonfunctional enzyme giving rise to the “non-secretor” phenotype, which lacks α1,2-fucosylated HMO,
such as 2-fucosyllactose, as opposed to the “secretor” wild type phenotype. The aim of this study was
to assess the association of secretor status, a proxy for the presence or absence of α1,2-fucosylated
HMOs, with respiratory illnesses in infancy.
Methods: Data on acute respiratory infections (ARI) were prospectively collected via active
surveillance in a community-based, longitudinal cohort of Bangladeshi infants from birth to 2 years of
life. Breastfeeding status was determined by a monthly questionnaire. Facultative respiratory
pathogens (Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis and
Staphylococcus aureus) were cultured from nasopharyngeal samples collected from infants every two
months. DNA was extracted from saliva samples collected from both mothers and infants and used for
sequencing of FUT2 gene to identify causal single nucleotide polymorphisms (SNPs) that are known
to influence enzyme functionality. The presence of non-functional variants of FUT2 classified the
subject as a non-secretor. The relationship between secretor status and the incidence of ARI was
assessed using a negative binomial regression model and incidence rate ratios (IRR) were estimated
from regression coefficients. Odds ratios (OR) were used for dichotomous variables.
Results: Respiratory infection data and secretor status were analysed for n=221 mothers and n=219
infants. In total, n=606 cases of ARI were recorded during the follow up period. Most infants were
breastfed at four months of age, either exclusively (87%) or partially (10%), and at six months of age;
exclusively (73%) or partially (24%). 88% of mothers and 92% of infants were identified as secretors.
Maternal secretor status was associated with a decreased incidence of ARI among breastfed infants in
the period 0-6 months (IRR= 0.69, CI 0.49 to 0.96, p=0.034), but not at later time periods. Infant
secretor status was not associated with ARI at any of the time periods. Infants of secretor mothers
displayed a trend towards a decreased risk of colonization with H. influenzae (OR=0.55 (0.30 to 1.02),
p= 0.07) in the period 0-6 months, and colonization with H. influenzae showed a trend for association
with a greater incidence of respiratory infections in the periods following colonization (OR=1.17 (0.97
to 1.41), p=0.093).
Conclusions: The observed reduction in the risk of ARI among infants of secretor mothers is
consistent with the hypothesis that fucosylated HMO in human milk play a role in promoting infant
protection from respiratory infections. Consistent with this hypothesis, risk reduction was observed
solely during the period of predominant breastfeeding. Our results suggest reduced colonization with
H. influenzae in infants of secretor mothers to play a role in protection from ARI, but further research is
required to confirm this.

Disclosure of Interest: AB, NS, GL, KV, MS, HB and OS were employees of Nestec Ltd. when this
study was conducted. SAS and SS received research funding from Nestec Ltd. The study was funded
by Nestec Ltd.
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Combination of specific pre-and postbiotics in infant formula induces gut barrier maturation
closer to mother's milk and supports gut functionality in mice
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Renes1
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Objectives and Study: The gastrointestinal tract (gut) undergoes significant and well-timed growth
and maturation during the perinatal period, leading to the establishment of proper digestive and
absorptive functions, intestinal barrier and immune homeostasis, which are crucial factors for health
and well-being. Early life nutrition is known to affect this developmental trajectory of the gut. Compared
to mother's milk, formula concepts have been shown to induce precocious maturation of the small
intestine in preclinical models. With the present study we aimed to elucidate, if infant formula (IF) that
contains specific prebiotics or specific pre- and postbiotics as compared to IF without pre- or
postbiotics, stimulates gut maturation more similar to the mother-fed situation, in a mouse model.
Methods: From postnatal day (PN)14.5 to PN17.5, mouse pups were separated from the dams and
received either IF with prebiotics (scGOS/lcFOS, 9:1; PRE), with a combination of pre- and postbiotics
(PRE+POST), or control (CTRL) IF without pre- and postbiotics ad libitum. Postbiotics were derived
from the LactofidusTM fermentation process, using bacterial strains Streptococcus thermophilus 065
and Bifidobacterium breve C50. On PN17.5 morphological and functional parameters for gut
maturation were assessed. Age-matched, non-separated mother-fed pups (MF) served as reference
group.
Results: Morphologically, we observed more non-vacuolated, mature enterocytes in ileal epithelium of
all mice that received IF while separated from dams compared to MF mice. Crypt-villus length in ileum
of PRE and CTRL mice was significantly greater than in MF mice, while PRE+POST mice rather
resembled the MF situation. Functionally, we found that ileal sucrase activity was increased in mice
receiving PRE+POST IF compared to MF, while lactase activity was similarly high in all IF groups and
comparable to MF levels. Pre-weaning increases in sucrase activity might suggest accelerated gut
maturation. However, since lactase activity levels in PRE+POST mice were maintained similarly high
as in MF, our findings rather suggest increased disaccharidase functionality, which might support an
easier weaning transition. Gut permeability was measured by FITC-dextran and was similar in
PRE+POST and MF mice, while it was significantly lower in mice receiving CTRL IF compared to both,
PRE+POST and MF mice. Precociously decreased permeability as seen in CTRL IF could affect
health long lastingly by altering immune maturation.
Conclusions: Overall, maternal separation in combination with IF feeding induces precocious
maturation of morphological gut parameters (i.e. replacement of vacuolated cells), but not of functional
gut parameters (i.e. disaccharidase activities). IF containing a combination of specific pre- and
postbiotics induces gut barrier maturation closer to the mother-fed situation.

Disclosure of Interest: Mona Mischke, Jan Knol and Ingrid Renes are employees of Danone Nutricia
Research.
Contact e-mail address: mona.mischke@danone.com

Volume 68, Supplement 1, May 2019

993

NUTRITION - Neonatal and infant nutrition
N-O-012
Term infant formula supplemented with bovine milk-derived oligosaccharides shifts stool
microbiota closer to that of breastfed infants
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Objectives and Study: Bovine milk-derived oligosaccharides (BMOs) contain primarily
galactooligosaccharides and small amounts of sialyllactose which are structurally identical to those
found in human milk. We investigated the effects of a starter infant formula supplemented with BMOs
on gut microbiota composition in healthy term infants.
Methods: We conducted a double-blind controlled clinical trial where formula-fed infants aged 21-26
days were randomized to receive intact protein cow's milk-based infant formula containing high sn-2
palmitate (control formula, CF) or identical formula with 7.2 g/L BMOs (experimental formula, EF) until
6 months of age. A companion observational study of exclusively breastfed infants (BF) was
conducted in parallel. As part of secondary objectives, stool samples were collected at study baseline
(age 0.75 month) and then at age 4 months for assessment of microbiota (CF=112, EF=114, and
BF=70) using 16S rRNA gene sequencing (NIZO, NL). Redundancy analysis (RDA) was employed to
compare the global microbiome composition at genus level among three groups, controlling for deliver
mode, sex and use of antibiotics. Relative abundance of individual taxa, as well as microbial diversity
assessed by weighted UniFrac (a metric for phylogenetic distance), were compared among three
groups using Kruskal-Wallis tests.
Results: At baseline, gut microbiome compositions of EF and CF at genus level were comparable. At
age 4 months, RDA plots revealed that global microbiome compositions were statistically different
among three groups (Figure 1A, p< 0.002). Specifically, EF was different from CF (p=0.002) and EF
(vs. CF) was closer to BF (EF ellipse was in an intermediate position between BF and CF, Figure 1A).
Among the main discriminants between EF and CF, the relative abundance of Bifidobacterium was
significantly higher in EF vs. CF (p< 0.001) and closer to that of breastfed infants (Figure 1B).
Additionally, the phylogenetic distance between microbiomes of BF and EF infants was significantly
smaller than that between BF and CF infants (p=0.002, Figure 1C), and was not significantly different
from the distance observed between individuals within BF group (p=0.06).
Conclusions: Together these findings indicate that the addition of bovine milk-derived
oligosaccharides to a starter infant formula shifts the intestinal microbiota composition and diversity
closer to those observed in breastfed infants. Such a shift in gut ecology of formula-fed infants towards
the breastfed standard may mediate the previously reported favorable profile of gut health and
immunity markers in these infants.
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Growth in infants with cow's milk protein allergy fed an amino acid-based formula
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Objectives and Study: To assess if an amino acid-based formula supports normal growth in infants
with cow's milk protein allergy (CMPA).
Methods: Infants aged 0-6 months with symptoms suggestive of CMPA (e.g. eczema, irritability,
feeding problems, vomiting/regurgitation, persistent diarrhoea, rectal bleeding) were recruited from 10
clinical centres in China. After a baseline assessment, infants underwent a trial of an amino acidbased formula (AAF; Alfamino®, Nestlé Health Science, Switzerland) for two weeks. In infants older
than 4 months, a complementary, cow's milk protein-free diet was allowed during the trial. After 2
weeks on AAF, infants underwent an open food challenge (OFC) with a cow's milk-based infant
formula (CMF; NAN®, Nestlé Nutrition, Switzerland). Those who reacted to CMF were diagnosed with
CMPA and were offered to continue with AAF until 9 months of age (or until tolerant to cow's milk
protein). Infants who tolerated CMF during the OFC underwent a one-week home challenge with CMF.
Those who reacted during the home challenge phase were also classified as suffering from CMPA and
allocated to treatment with AAF; tolerant infants remained on CMF and were discharged from the
study. Birth weight and length were documented at enrolment. Growth parameters (body weight,
length and head circumference) were measured at enrolment, after the AAF trial, and at final follow-up
around 9 months of age. Weight-for-age, length-for-age and head circumference-for-age z scores
(WAZ, LAZ, HCAZ) were calculated based on WHO growth standards.
Results: Of 301 infants screened, 254 infants progressed to the AAF trial; 46 families withdrew early.
Of the 254 infants who underwent the OFC, 150 (59.1%) were male; median age 16.1 weeks,
interquartile range 9.9-20.3 weeks. 184 infants (72.4%) failed the OFC. Of the remaining 70 infants, 67
proceeded with an open 1-week CMF challenge at home. Of these, 43 (16.9%) reacted to CMF. A
total of 227 infants (89.4%) were diagnosed as suffering from CMPA and remained on AAF and a
cow's milk protein-free diet until 9 months of age. Follow-up data to the 9-month visit were available for
220 infants. Anthropometric data are summarised in Table 1. During the study period, mean body
weight, length and head circumference increased in line with WHO growth standards, confirming
normal growth velocity. Mean WAZ, LAZ and HCAZ were close to 0 (i.e. 50th WHO percentile), with
maximum changes in z scores of less than 0.25 standard deviations (WAZ +0.23, LAZ +0.16, HCAZ
+0.10) from enrolment to final visit.
Conclusions: Infants with challenge-proven CMPA achieved normal weight gain, linear growth and
head growth while being fed an amino acid-based formula, together with a cow´s milk protein-free
elimination diet, during the first 9 months of life.
This study was sponsored by Nestlé Health Science, Switzerland.
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Time
point

Age [wk]
(SD)

N

0 (0)

225

3.37 (0.46) 0.11 (0.95)

Enrolment 15.5 (6.17)

226

6.40 (1.43)

OFC

17.7 (6.19)

226

6.74 (1.37)

Final visit

40.0 (2.80)

220

8.92 (1.27) 0.17 (1.26)

Birth

Weight
Length
WAZ (SD)
LAZ (SD)
[kg] (SD)
[cm] (SD)

HC [cm]
(SD)

HCAZ
(SD)

50.04
(1.62)

0.25 (0.86)

---

---

-0.06
(1.35)

62.50
(4.63)

0.37 (1.48)

40.05
(2.24)

-0.39
(1.41)

-0.01
(1.34)

---

---

---

---

72.68
(3.02)

0.53 (1.37)

44.21
(1.63)

-0.29
(1.26)

[Table 1: Anthropometric measurements in infants with confirmed CMPA]
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Fecal metabolite profiles of mixed-fed infants are more similar to formula-fed than breastfed
infants
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Objectives and Study: The gut microbiota is a key regulator of infant gastrointestinal, immune,
cognitive and metabolic development. Its composition and metabolic function are mediated by early
postnatal nutrition. Microbial metabolites are important mediators of microbial interactions with the
host. Herein, the effect of nutrition on the fecal metabolome of human infants was investigated.
Methods: Fecal samples were collected from 6-week-old exclusively breastfed (BF; n=25), formulafed (FF; n=25) or mixed-fed (MF; n-25) participants in the STRONG Kids2 longitudinal cohort. Within
each diet group, infants were either delivered vaginally (n=13) or by Cesarean section (n=12). Fecal
metabolite profiles were analyzed using ultra high-performance liquid chromatography/tandem
accurate mass spectrometry methods (Metabolon, Durham, NC). Metabolite concentrations were
compared by diet and delivery mode by two-way ANOVA.
Results: A total of 804 known and 196 structurally unknown biochemicals were detected in feces.
There were significant main effects of diet (582 compounds), delivery mode (139 compounds) and diet
by delivery interaction (124 compounds) (p< 0.05). Principal component analysis showed that infants
receiving formula (FF and MF) clustered together and were significantly separated from BF.
Comparisons between diet groups showed that compared to BF infants, FF and MF infants had a
similar number of metabolites in differing in abundance (588 and 548, respectively. Only 98
metabolites differed between FF and MF. Amino acids, human milk oligosaccharides (HMO) and fatty
acids were the main differentiating metabolites between the MF and FF and the BF infants. The levels
of amino acids and unsaturated fatty acids between C5 and C12 were higher (p< 0.05) in MF and FF
than BF. In contrast, HMO, unsaturated fatty acids between C14 and C22 and long chain
polyunsaturated fatty acids were in higher abundance in BF than MF and FF. Taurine-conjugated bile
acids (taurocholate, taurochenodeoxycholate) and sulfated secondary bile acids (taurolithocholate 3sulfate, taurocholenate sulfate) were greater in feces of BF than MF and FF infants. The abundance of
other secondary bile acids differentiated MF from FF infants; being greater in FF than BF, but not MF.
Conclusions: Metabolomics identified metabolic variations induced by diet in infants. Distinct
metabolite differences between BF and infants fed all (FF) or some (MF) formula. Microbial bile acid
metabolism was sensitive for discerning amongst the feeding modes. On-going work is integrating
bacterial metagenomic sequences with these metabolomic findings. Funded by Gerber Foundation
and National Dairy Council.
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Annurca apple extracts in treatment of children´s hypercholesterolemia: double blind placebo
controlled cross-over randomized study
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Objectives and Study: Recently, Annurca apple polyphenolic extracts have been demonstrated to
decrease plasma cholesterol level in adults. Aim of our study is to evaluate the safety and the effect of
this nutraceutical on hypercholesterolemia (>200 mg/dl) resistant to dietetic treatment in children.
Methods: A randomized, placebo-controlled, cross-over study was conducted. Enrolled children were
supplemented with nutraceutical and placebo for 60 days interspersed by 30 days of wash out. All
patients were randomly assigned to: a) nutraceutical (N)-placebo (P) sequence or P-N sequence.
Blood tests and clinical examination were performed at the beginning (T0), and after first treatment,
wash-out and second treatment.
Results: 19 patients were enrolled (36.8% F; average age: 13 y; range: 4-17 y). Data were expressed
into percentage difference (Δ%) between N phase and P phase. Total cholesterol Δ%: -18.9 ± 13.6 vs
3.2 ± 23.1 (p=0.0029). High-density lipoprotein cholesterol (HDL-C) Δ%: 26.9 ± 38.0 vs -11.6 ± 27.5
(p=0.0015). Triglycerides Δ%: 5.3 ± 56.3 vs 21.3 ± 42.1 (p=0.0792). Low-density lipoprotein
cholesterol (LDL-C) Δ%: -26.6 ± 15.6 vs -4.1 ± 16.0 (p=0.0006). LDL/HDL ratio Δ%: -38.1 ± 18.7 vs
19.6 ± 46.9 (p< 0.0001). No adverse events were recorded.
Conclusions: Annurca apple extracts allow a reduction in total and LDL-C levels, and a significant
increase in HDL-C levels. Annurca apple extracts could be considered a safe and useful tool in the
treatment of mild paediatric hypercholesterolemia.

Contact e-mail address: md.ditoma@gmail.com
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Milk-derived exosomes (MDE) have a different biological effect on normal fetal epithelial
colonic cells compared to colonic tumor cells in a miRNA-dependent manner
Regina Golan Gerstl1, Yaffa Elbaum Shiff2,3, Shimon Reif1
1Hadassah-Hebrew
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Objectives and Study: Breastfeeding is the ideal source for infant nutrition.Human milk consists not
only of nutrients, but also biologically active components. Exosomes contain proteins, lipids mRNAs
and miRNAs which consider as one of those major components.
Methods: To elucidate the biologic effects of milk derived exosomes (MDE) on colonic normal
epithelial cells compared to colonic tumor cells we incubated cells with MDE.
Results: MDE were able to enter into normal and tumor cells and change their miRNA expression
profile. Proliferation, cell morphology and protein expression were analyzed in those cells. Human milk
derived exosomes induced proliferation and epithelial mesenchymal transformation related changes,
such as collagen type I and twist expression in normal but not in tumor cells. PTEN a target of miRNA148, was down-regulated in normal but not in tumor cells following incubation with MDE. Moreover,
miRNA-148a-3p knockdown cells were used to demonstrate the importance of miRNA in the effect of
exosomes on cell proliferation and protein expression. MDE inhibited proliferation and DNMT1
expression in cells with knockdown of miRNA-148a.
Conclusions: In conclusion, the positive effect of exosomes on normal cells without affecting tumor
cell presents a promising method of their supplementation to infant's nutrition when they are feeding
by infant formula.
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Dietary choline-containing phospholipids are associated with cognitive performance in schoolaged children
Alejandra M. Wiedeman1,2, Jian Yan3, Dominik Grathwohl4, Yvonne Lamers1,5
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Objectives and Study: Emerging evidence indicate that dietary phospholipids are important for brain
development and functioning. The study aimed to test the hypothesis that specific dietary cholinecontaining phospholipids are correlated with cognitive performance in school-aged children.
Methods: In a cross-sectional cohort of healthy children (mean ± SD age, 5.74 ± 0.25 years; n=59),
dietary intakes of sphingomyelin (SM), phosphatidylcholine (PC), and phospholipids (PL, defined in
this study as the sum of SM and PC) were estimated using a food frequency questionnaire
administered to the parents. Cognitive performance including short-term memory, long-term memory,
visual processing, long-term storage and retrieval, and general mental processing ability was
assessed using the Kaufman Assessment Battery for Children. Associations between each nutrient
intake and cognitive performance score was assessed via Spearman partial correlation controlling for
variables associated with cognitive performance in the study (child's sex, mother's age and ethnicity).
ANCOVA was also employed to model the associations between cognitive performance scores and
PL intake [intake as a categorical variable based on intake tertiles (T1, T2, and T3) or as a continuous
variable], while controlling for child's sex and mother's age and ethnicity.
Results: Median (interquartile range) intakes of SM, PC and PL were 136 (108-197), 1275 (9871785), and 1426 (1109-1967) umol/day. Significant correlations were detected between SM and PC
intakes (r=0.86, P< 0.0001). Intakes of SM and PC were significantly correlated with short-term
memory (ρ=0.39-0.41, P≤0.008), long-term storage & retrieval (ρ=0.35-0.37, P≤0.02), and general
mental processing ability (ρ=0.39-0.40, P≤0.007). Additionally, SM intake tended to correlate with
visual processing ability (ρ=0.29, P=0.056). Children with higher PL intake in T2 (1178-1683 umol/L)
and T3 (1683-4365 umol/L) had significantly better general mental processing ability, compared to
children in T1 (452-1178 umol/L; 7.6±3.5 and 9.6±3.6 points higher in T2 and T3 respectively, P≤0.03).
Children in T3 also had significantly better short-term memory compared to children in T1 (3.2±1.4
points higher, P=0.02). A 10-fold increase of PL intake corresponded to 19±6.7 points higher in
general mental processing ability (P=0.006) and 6.7 points higher in the short-term memory measure
(P=0.016).
Conclusions: These exploratory analyses suggest that higher intakes of specific dietary cholinecontaining phospholipids, including sphingomyelin and phosphatidylcholine, are associated with higher
scores of short-term memory, long-term storage & retrieval, and general mental processing ability in
school-aged children. Potential mechanisms underlying these findings warrant further investigation.

Disclosure of Interest: Nestec sponsored the study. Jian Yan and Dominik Grathwohl are employees
of Nestle.
Contact e-mail address: jian.yan1@nestle.com

Volume 68, Supplement 1, May 2019

1001

NUTRITION - Neonatal and infant nutrition
N-O-018
Early intervention with hydrolysed formulas is not protective against functional
gastrointestinal disorders in adolescence - the GINI Study
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Schikowski4, Carl-Peter Bauer5, Marie Standl2, Sibylle Koletzko1
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Objectives and Study: Individuals who suffer from functional gastrointestinal problems in infancy are
more likely to develop functional gastrointestinal disorders (FGIDs) later in life. It has been suggested
that partially hydrolysed formulas may be beneficial in the dietary management of common FGIDs in
infants. The long-term effects of different types of hydrolysed formula have not been investigated. This
study assessed the association between the early intervention with hydrolysed formulas and FGIDs in
adolescence.
Methods: Infants with a family history of allergy participating in the GINI intervention study (n = 2252),
received one of four formulas in the first four months of life as a breastmilk substitute if necessary:
partial or extensive whey hydrolysate (pHF‐W, eHF‐W), extensive casein hydrolysate (eHF‐C) or
standard cow′s milk formula (CMF) as reference. Self-reported symptoms of FGIDs were assessed at
the study 15-year follow-up by a validated age-appropriate questionnaire created as part of the Rome
III process. Associations between intervention formulas and FGIDs at age 15 years were examined
using logistic regression, adjusting for sex, study region, and parental education. Intention‐to‐treat
(ITT) and per protocol (PP) analyses were performed including children with available data on FGIDs
and selected confounders. The ITT population consists of all primarily randomized children (n =1051),
whereas the PP population consists of all children who received study formula within the first four
months of life and who complied with the study protocol (n = 503).
Results: The prevalence of FGIDs was 12.8% and 11.3% in the ITT and PP populations, respectively.
Functional abdominal pain disorders were the most prevalent, affecting 11.1% and 10.1% of
adolescents, respectively. For both study populations, no significant associations were observed for
any of the hydrolysed formula with FGIDs at age 15 years, when compared to normal cow's milk
formula (ITT: pHF‐W: Odds ratio = 0.899 (95% confidence interval = 0.530; 1.527), p-value = 0.695;
eHF‐W: 1.012 (0.596; 1.718), 0.964; eHF‐C: 0.997 (0.587; 1.693), 0.992; PP: pHF‐W: 0.762 (0.333;
1.742), 0.519; eHF‐W: 1.381 (0.604; 3.159), 0.389; eHF‐C: 0.959 (0.419; 2.194), 0.921).
Conclusions: Results from the present analyses do not support the hypothesis that an early
intervention with hydrolysed formulas can have preventive effects on FGIDs in adolescence. Given the
distinct characteristics of this particular study population (high risk of allergy), further studies should
confirm these findings in a representative sample of the general population.

Disclosure of Interest: Grants from the Federal Ministry for Education, Science, Research and
Technology (Grant no. 01 EE 9401-4), the Federal Ministry for the Environment (IUF, FKZ 20462296),
research resources from Helmholtz Center Neuherberg, IUF- Leibniz Research Institute for
Environmental Medicine at the University of Düsseldorf. The GINI 15-year follow up was financially
supported by Mead Johnson and Nestlé Nutrition and by the Commission of the European
Communities, the 7th Framework Program: MeDALL project.
Contact e-mail address: carla.harris@helmholtz-muenchen.de
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Effects of infant formula enriched with milk fat globule membrane (MFGM) and lactoferrin on
the gastrointestinal microbiome and metabolome
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Colin Rudolph2,4
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Objectives and Study: Milk fat globule membrane (MFGM) and lactoferrin (Lf) are human milk
bioactive components demonstrated to support gastrointestinal (GI) and immune development. In
healthy term infants randomized to a cow's milk-based infant formula (Control) or a similar formula
(MFGM+LF) with added source of bovine MFGM (whey protein-lipid concentrate, 5 g/L; Lacprodan®
MFGM-10, Arla Foods Ingredients) and bovine Lf (0.6 g/L; FrieslandCampina DMV) through 12
months of age, we previously reported significantly fewer diarrhea and respiratory-associated adverse
events through 18 months of age. Early nutrition also modulates the GI microbiome and potentially
contributes to overall health and developmental outcomes. Consequently, stool microbiota and
metabolite profiles were also compared in a subset of study participants at 4 months of age.
Methods: Stool samples were collected at Baseline (10-14 days of age) and Day 120 in a subset of
participants (MFGM+LF: 26, Control: 33). Inclusion criteria were: vaginal birth and no
antibiotic/corticosteroid treatment or prebiotic/probiotic supplements. 16S rRNA gene sequencing was
performed (Illumina MiSeq) and QIIME operational taxonomic units (OTUs) were assigned. Alpha and
beta diversity were analyzed by study group and time point. Untargeted stool metabolites were
analyzed by ultrahigh performance liquid chromatography and mass spectroscopy and expressed as
the fold-change between group means (Control:MFGM+LF ratio). Taxa associated with study groups
were determined by linear discriminant analysis (LDA).
Results: Alpha diversity measures (Chao1 and Shannon) significantly increased from Baseline to Day
120 (P < 0.05). Taxa more prevalent (LDA score >2) in the MFGM+LF group at Day 120 included
Lactococcus and a cluster within Flavobacteriia. Differences in the stool metabolite profile for
MFGM+LF vs Control (Table) included: lower medium chain and polyunsaturated fatty acids (FAs);
differences in carbohydrates and related metabolites; lower vitamin E isoforms and inositol
metabolites; predominantly higher steroids; and higher secondary bile acids.
Conclusions: Addition of bovine MFGM and Lf in infant formula was associated with subtle
differences in stool microbiome and metabolome by four months of age. Differences included
increased prevalence of Lactococcus and higher stool lactate. Furthermore, stool metabolite patterns
were generally consistent with possible diminished fecal loss of multiple nutrients (including medium
chain FA, essential FA, carbohydrates, inositols, vitamin E) as well as altered microbial metabolism of
steroids, sterols, and bile acids.
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Pathway
Medium chain
FAs

Biochemical
Laurate

1.41*

Pathway
Carbohydrate

Sterols

Fold Change
1.56

Galactose

2.04

Docosahexaenoate
1.17
(22:6n3)

Fucose

2.53

Arachidonate
(20:4n6)

1.03

Pyruvate

1.25

Cholate

1.16

Sialic acid

1.23

Lactate

0.46

1.46

Chenodeoxycholate 1.17
Bile acids secondary

Biochemical
Glucose

Polyunsaturated
Linolenate
FAs

Bile acids primary

Fold Change

Lithocholate

0.16

Vitamin E

γ-CEHC
glucuronide

1.43

Deoxycholate

0.59

Inositol

Myo-inositol

1.97

Steroids

Pregnenolone
sulfate

0.85**

Cholesterol

0.93

[Relative stool biochemical abundance (fold difference between study group means, ratio
Control:MFGM+LF) (*P<0.10; **P<0.05)]
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of Mead Johnson Nutrition. C.L. Berseth is a former employee of Mead Johnson Nutrition.
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Effect of long-chain polyunsaturated fatty acid supplementation of preterm infants on infection.
A systematic review and meta-analysis
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Objectives and Study: Premature infants have altered levels of plasma fatty acids. Supplementation
of lipid emulsions and formulas with long chain-polyunsaturated fatty acids (LCPUFAs) is based on
their effectiveness to increase blood status. Dispute remains over their efficacy on sepsis prevention.
Our aim was to evaluate the effect of LCPUFA-enriched parenteral and /or enteral on the risk of sepsis
in these infants.
Methods: A systematic review and meta-analysis of the retrieved scientific literature from the
databases MEDLINE (via PubMed), ISI-Web of Knowledge (Institute for Scientific Information),
EMBASE, SCOPUS, SciELO (collection of scientific journals) and Cochrane Library Plus was
conducted. The following terms were used as descriptors: “LCPUFA” OR “Omega 3 Fatty Acids” OR
“Omega 6 Fatty Acids”, and “Sepsis”. The following limits were considered: “Humans” and “Infants
(birth-23 months)”. Randomized controlled studies (RCTs) were eligible if information on sepsis was
available. Two groups were defined in the study: cases (with LCPUFA supplements) and control
groups (with traditional nutrition without LCPUFA supplements).
Results: A total of 209 references were retrieved, and after applying inclusion/exclusion criteria, 15
articles were selected. The study included total of 2305 preterm infants randomized in 15 RCTs. Eight
trials tested parenteral supplementation of LCPUFAs, enteral supplementation was tested in seven.
No differences were observed in infection rates with LCPUFAs supplementation, either with parenteral
(RR: 0.85; 95% CI: 0.53, 1.37) or enteral supplementation (RR: 1.20; 95% CI: 0.92, 1.57).
Conclusions: LCPUFA supplementation does not reduce the number of infectious complications. This
meta-analysis provides important information for clinicians who are interested in the impact of DHA on
neonatal sepsis. However, more large-scale studies for both intravenous and enteral phases of
nutrition targeting alterations that occur in the premature infant in DHA and AA ratios is very likely to
have an important impact on our conclusion.
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Objectives and Study: A recent study found that high gluten intake during pregnancy could increase
the risk of type 1 diabetes in the offspring. We aimed to examine the association between maternal
and child gluten intake and risk of type 1 diabetes in children, as this has not been studied previously.
Methods: We included 86,398 children in The Norwegian Mother and Child Cohort Study born from
1999 through 2009, followed to April 15, 2018. This is a population-based, nation-wide pregnancy
cohort in Norway. Maternal gluten intake was reported in week 22 of pregnancy in a food frequency
questionnaire, and parents reported gluten intake when the child was 18 months old. The outcome
was clinical type 1 diabetes, ascertained in a nation-wide childhood diabetes registry. Hazard ratios
were estimated using Cox regression.
Results: During a mean follow-up of 12.3 (range 0.7-16.0) years, 346 children (0.4%, 52% girls)
developed type 1 diabetes (incidence rate 32.6 per 100,000 person-years). The average gluten intake
was 13.6 grams/day for mothers during pregnancy and 8.8 grams/day for the child at 18 months of
age. We found no significant association between maternal gluten intake and type 1 diabetes in the
child (hazard ratio=1.02, 95% CI 0.73 to 1.43 per 10 grams/day increase in gluten intake). However,
the child's gluten intake at 18 months of age was associated with an increased risk of developing type
1 diabetes (hazard ratio=1.46, 95% CI 1.06 to 2.01 per 10 grams/day increase in gluten intake).
Children above the 90th centile of gluten intake, compared to those below the 10th centile, had almost a
doubled risk of type 1 diabetes. The association between the child's gluten intake and type 1 diabetes
remained significant after adjusting for maternal gluten intake in pregnancy.
Conclusions: In this prospective population-based pregnancy cohort with 86,398 children of whom
346 developed type 1 diabetes we found that the child's gluten intake at 18 months of age was
associated with an increased risk of type 1 diabetes. Maternal intake during pregnancy was not
associated with risk of type 1 diabetes in offspring.
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Results of a 24-week phase III study of teduglutide in children with short bowel syndromeassociated intestinal failure (SBS-IF)
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Objectives and Study: To assess the safety and efficacy of 0.025 and 0.05 mg/kg teduglutide (TED)
in children with SBS‒IF who are dependent on parenteral support (PS). A 24-week, double-blind,
phase III study (NCT02682381; EudraCT 2015-002252-27).
Methods: PS-dependent SBS‒IF patients aged 1-17 years and their legally authorised
representatives chose to receive either standard of care (SOC) or TED; TED patients were doubleblind randomised to receive 0.025 or 0.05 mg/kg TED once daily for 24 weeks. The primary endpoint
was number of patients who achieved ≥20% reduction in PS volume at Week 24. Secondary
endpoints included PS volume/calories/days per week, citrulline levels, and growth parameters.
Efficacy data from patient diaries are reported using descriptive statistics.
Results: All 59 enrolled patients completed the study (0.025 mg/kg, n=24; 0.05 mg/kg, n=26; SOC,
n=9). The primary endpoint was achieved by 54.2%, 69.2%, and 11.1% of patients in the 0.025-mg/kg,
0.05-mg/kg, and SOC groups, respectively. Enteral autonomy was achieved in 2 patients (8.3%) in the
0.025-mg/kg group, 3 patients (11.5%) in the 0.05-mg/kg group, and 0 patients in the SOC arm. At
Week 24, TED was associated with decreased PS volume, calories, and infusion days per week and
increased plasma citrulline levels in the 0.025- and 0.05-mg/kg TED groups; the SOC arm showed
little changes in these parameters (Table). Z scores for body weight, height, and mass index were
stable. Frequencies of the most common treatment-emergent adverse events (TEAEs) in the 0.025mg/kg, 0.05-mg/kg, and SOC groups, respectively, were pyrexia (33%, 42%, 44%), vomiting (42%,
31%, 56%), upper respiratory tract infection (29%, 31%, 44%), cough (8%, 38%, 33%), diarrhoea
(33%, 12%, 11%), nasopharyngitis (17%, 23%, 22%), abdominal pain (17%, 23%, 0%), dehydration
(33%, 4%, 0%), increased alanine aminotransferase (29%, 8%, 0%), headache (13%, 19%, 11%), and
catheter site erythema (0%, 4%, 22%). Based on highest severity, a severe TEAE was reported in
20.8%, 34.6%, and 0% of patients in the 0.025-mg/kg, 0.05-mg/kg TED groups, and SOC arm,
respectively.
Conclusions: In children with SBS-IF, TED was associated with clinically meaningful reductions in PS
volume and calories. The responder rate for PS volume reduction and enteral autonomy was largest in
the patient group treated with 0.05 mg/kg TED. The safety profile was consistent with prior experience
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in children and the underlying disease. The stable growth parameters indicate that the PS reductions
implemented in TED-treated patients corresponded to improved intestinal absorption without
jeopardising nutritional status.
Funding: Shire, including editorial support by CHC Group (USA).

[Table. Summary of Efficacy and Safety]
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Low FODMAP diet is not effective in reducing symptoms of functional abdominal pain in
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Objectives and Study: Functional abdominal pain (FAP) is a common complaint in children.
Pathophysiological mechanisms and correct treatment of FAP remain unknown. Data suggest that
some diet components may trigger FAP. FODMAP (fermentable oligo-, di- and monosaccharides and
polyols) are a group of short chain, poorly absorbed, osmotically active and rapidly fermenting
carbohydrates, which can induce gastrointestinal symptoms. Low FODMAP diet is a novel treatment
option with proven efficacy in reducing symptoms of irritable bowel syndrome. The aim of this study
was to compare the effects of two diets: a low FODMAP diet and a diet based on the National Institute
for Health and Care Excellence (NICE) guidelines, on symptoms in children with FAP.
Methods: Children with FAP (n=32), diagnosed using Rome III criteria, were recruited among patients
of the Gastroenterology Clinic. The study was approved by the Bioethics Committee (Resolution No.
6/2015). Participants, aged 5-11 years (median 8 years), were randomized to receive a low FODMAP
diet (n=16) or a diet based on NICE guidelines (control diet; n=16) for 4 weeks. Patients, parents,
caregivers and investigators were blinded to randomization results. The low FODMAP diet was
designed based on the Monash University low FODMAP diet App. The control diet included products
with variable FODMAP content. Prior to the diet, during a 14-days baseline assessment, parents
completed daily gastrointestinal symptoms questionnaires and a 7-day food diary. Wong-Baker
FACES Pain Rating Scale was used to assess severity of abdominal pain. Stool consistency was
assessed using the Bristol Stool Form Scale. Frequency of abdominal pain and stool was recorded as
number per day. During the diet, all food, comprising 3 main meals and 2 snacks daily, was prepared
according to precisely specified recipes and delivered by a catering company to patients every
morning. The assessment of the diet consumption and intake of additional products were recorded.
FAP symptoms and information about stools during the diet were recorded using the same methods
as for baseline assessment. Data were analyzed using appropriate statistical tests.
Results: Clinical and baseline characteristics were balanced between the two groups. In children
receiving a NICE guidelines-based diet, the severity and frequency of abdominal pain was significantly
lower during the diet than at baseline (p< 0,01). A significant increase in the proportion of patients with
normal stool consistency during the fourth week of diet (93%) compared to baseline (57%) was also
observed in the control group (p< 0,05). Conversely, no statistically significant relations were observed
in the low FODMAP diet group.
Conclusions: The diet based on NICE dietary advice, mainly recommending: healthy eating
principles, avoiding resistant starch, limiting sugar-free sweets and foods containing sorbitol, is
effective in reducing symptoms in children with FAP, as opposed to a low FODMAP diet. Our results
suggest that it is not useful to implement the very restrictive low FODMAP diet, which may increase
the risk of nutritional deficiencies, in children with FAP.
Research project funded by the National Science Centre, Poland (grant no. 2015/17/N/NZ5/02596).
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Effects of fish oil lipid emulsion compared with MCT/LCT lipid emulsion on intestinal failure
associated liver disease (IFALD) in children
Ying Wang1, Liu-Fang Huang1, Nan Wang1, Tian Zhang2, Wei-Hui Yan1, Yi-Jing Tao1, Li-Na Lu1, Wei
Cai2
1Shanghai

Jiao Tong University, Xinhua Hospital, School of Medicine, Division of Pediatric
Gastroenterology/Nutrition, Shanghai, China
2Shanghai Jiao Tong University, Xinhua Hospital, School of Medicine, Department of Pediatric
Surgery, Shanghai, China
Objectives and Study: To compare the effects of fish oil (FO) lipids with the medium-long
chain(MCT/LCT) lipids on intestinal failure associated liver disease(IFALD) in children.
Methods: We enrolled 65 children with intestinal failure for long-term parenteral nutrition(PN) from
1999 to 2017. The levels of any three of seven liver indicators (TBA), alanine transaminase (ALT),
aspartate transaminase(AST), alkaline phosphatase, gamma glutamyl transferase (γ-GT), total
bilirubin (Tbi), or direct bilirubin (Dbi) during PN were two times higher than normal levels, 31 patients
were switched lipids into FO lipids (1g/kg/d). 34 patients continued their MCT/LCT lipids (average
dosage 1.2g/kg/d) . And we measured liver function weekly.
Results: TBA、ALT、AST、γ-GT、Tbi were significantly decreased in the FO group (p< 0.05). In the
MCT/LCT group, the serum level of AST and Tbi decreased (p< 0.05).The median time to reversal of
liver dysfunction was 22(17-32) days in FO group and 28（15-52.5）days in MCT/LCT group（p<
0.05).
Conclusions: Fish oil lipids much better alleviate IFALD in children.

TBA（
umol/l）

MCT/LCT(Before) MCT/LCT(After) p'

FO（Before
FO(After)
）

p´

p*

9.0(5.3-17.2）

0.374

17.9（6.270.9）

11.8（3.720.0）

0.032*

0.029*

0.596

125.0（
83.0-271.0
）

54.0（38.00.000*
120.0）

0.034*

6.7(4.4-23.3)

ALT（U/L
57.5(38.582.0(35.0-139.8)
124.5)
）
AST（
U/L)

110.0（81.5174.8）

65.0(48.0136.0)

0.039*

116.0(91.5- 80.0(50.5194)
170.5)

AKP（
U/L）

247.5（184.5358.0）

272.5（68.8427.3）

0.345

335.0±144.5 280.6±162.3 0.094

0.560

γ-GT（
U/L）

145.5（87.5233.3）

134.0（72.5288）

0.751

183.0（
114.0（
100.0-254.0 41.0-214.0
）
）

0.022*

0.687

Tbi（
umol/l）

22.3（10.8-62.9
）

8.4（4.9-36.1） 0.000*

27.7（9.6107.9）

12.4（6.127.1）

0.000*

0.010*

Dbi（
umol/l）

4.2(0.2-13.0)

2.6(1.3-21.3)

6.6(0.055.3)

6.7(1.724.7)

0.092

0.000*

0.349

0.002*

0.094

[Liver function]
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Third trimester maternal choline supplementation improves child memory, attention, and
problem-solving at age 7 years
Richard L Canfield1, Barbara J Strupp1, Julie E H Nevins1, Charlotte L Bahnfleth1
1Cornell

University, Nutritional Sciences, Ithaca, United States

Objectives and Study: To evaluate cognitive outcomes at age 7 years for children whose mothers
participated in a randomized controlled choline feeding trial in the third trimester of pregnancy.
Methods: Healthy pregnant women (N=26) entering their 3rd trimester consumed a study diet
containing 380 mg choline/d, and were randomly assigned to a choline chloride supplement of either
100 mg/d or 550 mg/d, until delivery. Total choline intakes were thus at the Adequate Intake (AI) level
(480 mg/d) or twice the AI (930 mg/d). At age 7 years (N=20), children completed a targeted battery of
cognitive tasks, including sustained attention, visual-spatial memory, and problem solving (Towers of
London).
Results: Children born to mothers in the 930 mg choline/d group performed significantly better on all 3
tasks, compared to children of mothers who consumed 480 mg/d. Higher maternal choline intake
produced children with better attentional control across trial blocks on the sustained attention task (Fig.
1A; t(36) = 2.37, p = 0.02), greater working memory spans on the visual-spatial memory test (Fig. 1B;
F(1,17) = 4.53, p = 0.048), and better problem solving success on the Towers of London task (OR=2.5;
[1.1, 5.5], p=0.03).
Conclusions: The results from our long-term follow-up of children from this small, but highly
controlled maternal choline feeding trial suggest that higher maternal choline intake during the third
trimester of pregnancy improves several components of offspring executive functioning at age 7 years
(attentional control, working memory, problem solving). These findings provide compelling
experimental evidence in humans, consistent with the animal data, that increasing a woman's choline
intake during pregnancy produces lasting cognitive benefits for her offspring. It is noteworthy that
when these children were tested during infancy, they demonstrated consistently faster information
processing speed. The combined results from our infancy and childhood assessments should be
interpreted in the light of recent longitudinal findings showing that faster infant processing speed
predicts better childhood executive functioning at age 11 years. Taken together, our findings suggest
the possibility that maternal choline supplementation can induce a positive development cascade by
improving early processing speed, which may have cumulative effects during development that result
in improvements in, or accelerated development of, higher cognitive functions. Finally, because the
cognitive benefits we observe are found in offspring of women who consumed double the choline AI,
as compared to the AI, these findings challenge the view that the current Adequate Intake level of
choline for pregnant women fully meets the choline needs of the developing fetus.

[Figure 1]
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Serum bile acids perturbations induced by disturbed gut microbiota in a rat model of
parenteral nutrition-associated liver disease
Shanshan Chen1, Nan Wang1, Jiazheng Wang2, Tian Zhang3, Liufang Huang1, Weihui Yan1,4, Lina
Lu1,4, Yijing Tao1,4, Ying Wang1,4, Wei Cai1,3,4
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Objectives and Study: The aim of this study was to investigate the changes in taxonomic and
functional composition of gut microbiota along with the serum bile acid in a rat model of parenteral
nutrition-associated liver disease (PNALD).
Methods: Male 4-week-old Sprague Dawley rats received either total parenteral nutrition (TPN group)
or 0.9% saline and fed ad libitum(control group) via the right jugular vein for 7 days. Liver injury was
evaluated by serum ALT, AST, TB, DB and histology. The taxonomic composition of cecal microbiota
and its functional composition associated with bile acid metabolism were measured.
Results: The difference of ALT, AST, TB, DB were not statistically significant between two groups.
Hepatic steatosis was observed in TPN group. PCoA and Adonis analysis showed a significantly
different taxonomic composition between two groups. The abundance of pathway 'Secondary bile acid
biosynthesis' was higher in TPN group（p< 0.05）. Moreover, the percentage of bacteria expressing 7
alpha-HSDH in general increased (p< 0.05). The abundance of KOs and enzymes associated with
BSH was also higher (p< 0.05).Rats in TPN group showed a distinct bile acid profile characterized by
the higher ratio of secondary bile acid to primary bile acid.
Conclusions: The model of PNALD was established successfully after 7 days administration of total
parenteral nutrition which presented hepatic steatosis. Taxonomic and functional composition
associated with bile acids of cecal microbiota changed in PNALD and these changes can lead to
increased secondary bile acid production.
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The overload gut syndrome
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Objectives and Study: Short bowel syndrome (SBS) is the main cause for intestinal failure in
children. Parenteral nutrition allows survival and growth while physiological intestinal adaptation
occurs. Most patients can be weaned off PN after two to three years. In some cases, although
adaptation was successful and PN was weaned without difficulty, intestinal symptoms such as
abdominal pain, discomfort, abdominal distension and diarrhea occur, along with a decrease in growth
rate - defining the overload gut syndrome (OGS). The aim of this study was to describe the natural
history, the clinical and biological characteristics and the management of OGS.
Methods: This retrospective study included all the children referred to our center with a history of SBS
weaned off PN who needed to return to PN between 2013 and 2018. All children were evaluated in
our ward before resuming PN. Clinical history, examination and biological testings, including plasma
citrulline levels were collected. A stool balance analysis was performed using the duplicate meal
technique and bomb calorimetry.
Results: Nine children were included in the study. Mean age at PN resumption was 10 years and 10
months. PN discontinuation lasted six and a half years. All patients presented with failure to thrive
which was more important on height than on weight (loss of 1.5 SD and 1.3 SD respectively). All
patients were hyperphagic, five of them received tube feeding on top of oral feeding, with mean
ingested calories of 2336 calories/day, with a ratio of ingested calories over resting energy expenditure
of 205%. Mean number of stools was 4.4 per day, with a mean stool weight of 52g per kg of body
weight. One patient presented with recurrent episodes of D-lactic acidosis. Four patients had
bicarbonates concentration under 21mmol/l. Mean plasma citrulline level was 25 mcmol/l. Mean total
absorption rate was 69% (15.1). After PN start, the intestinal symptoms resolved, weight increased by
1.4 SD and height by 0.8 SD at 12 months follow-up. Biological parameters all improved. Citrulline
plasma levels remained stable (24mcmol/l).
Conclusion: The overload gut syndrome is a rare complication of SBS in children. It occurs in children
with high enteral intake and low absorption rate: the remnant intestine cannot face the calorie load and
becomes overwhelmed. Symptoms should be recognized early in order to resume PN in time to avoid
consequences on final stature.
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Frequency of gene variants of the leptin / melanocortin pathway in severe obesity
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Objectives and Study: The leptin / melanocortin pathway plays a critical role in hypothalamic control
of food intake. Variants in the genes involved in this pathway, such as leptin (LEP), its receptor
(LEPR), proopiomelanocortin (POMC) or proconvertase 1 (PCSK1) are associated with early onset
severe obesity and endocrine abnormalities especially in case of homozygosity. Heterozygous
variants in the melanocortin-4 receptor (MC4R) gene are associated with an increased risk of severe
obesity. The aim is to describe the frequency of homozygous and heterozygous variants in the genes
of the leptin / melanocortin pathway in obese children and adults consulting in a reference center.
Methods: The coding exons of the LEP, LEPR, POMC, PCSK1 and MC4R genes were sequenced
using the SANGER method. The 6100 patients included had severe obesity (BMI > 35 kg / m² for
adults and BMI Zscore > + 2.5 SD for children). MC4R was sequenced in 5815 subjects, LEPR in
1180 patients, LEP in 800 patients, POMC in 556 patients and PCSK1 in 288 patients.
Results: The frequency of homozygous variants was ≤ 1% with 13 (1.02%) LEPR variants (p.C604G,
p.L786P, p.H800_N831del, p.Y422H p.T711N, p.535-1G> A, p.P166CfsX7, p.Met1X), 3 (0.4%) LEP
variants (p.Q55X, p.R105W, p.V94M), 1 variant (0.4%) PCSK1 (c.286-2A> G), 3 variants (0.6%)
POMC (p.R75Profs * 44, p.E214G, p.D53G) and 7 variants (0.12%) MC4R (p.R165Q, p.S127L,
p.C277X, p.V166I, p.C271R, p.I170V). Homozygous patients developed severe obesity before the age
of 3 years with major hyperphagia in infancy and other associated endocrine phenotypes. The
frequency of heterozygous variants was 2-3% for POMC, MC4R and LEPR whereas it was less than
2% for PCSK1 (1.4%) and LEP (0.5%). The presence of one heterozygous variant with in vitro
functional consequence in these genes was always associated with obesity before the age of 10 years
but without endocrine abnormality. Four patients had heterozygous combined variants on two genes in
the pathway (POMC p.D53G and LEP p.V94M (n = 1); LEPR p.W699M and LEP p.V94M (n = 1);
MC4R p.S58C and LEPR p.W699M (n = 2)) with a possible cumulative effect.
Conclusion: Our work confirms the implication of variants in genes of the leptin / melanocortin
pathway in early onset severe obesity (2 to 3% of patients with severe obesity) and is currently
expanded to other genes modulating this pathway. This screening is critical because now effective
therapeutic options by agonist MC4R (setmelanotide) exist and can restore the melanocortin signal
despite its interruption in case of variants (Clément et al, Nature Med, 2018). Development of clinical
tools helping for diagnosis and novel NGS molecular tests extended to other genes involved in the
pathway will help to diagnose patients potentially candidates for this novel therapeutic.
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Validity of LATCH Score in predicting exclusive breast feeding and weight velocity at 6 weeks
in healthy term Indian infants
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Objectives and Study: In India, 20 million children don't receive exclusive breastfeeding (EBF) in first
six months. EBF rate has marginally increased from 41.2% in 1998-99 to 46.3% in 2005-2006 with a
median duration of EBF as brief as two months. Few studies on LATCH Score assessment tool has
been carried out in developed countries to identify the nursing mothers who need lactation support for
sustained breastfeeding and to predict duration of EBF. Surprisingly not even a single study is
available from developing countries where malnutrition and stunting rates are high. There is an urgent
need of a simple tool which can reliably identify mothers who are at risk of breastfeeding failure;
thereby helping them to overcome the problem.
Methods: This prospective cohort study was conducted in maternity ward of King Edward Memorial
(KEM) Hospital Pune, Maharashtra from February 2018 to July 2018 after getting institutional ethical
committee approval and consent from parents. The LATCH Score is numbered in the same format as
the Apgar scoring system with a composite score of 0 to 10. The primary objective was to determine
whether LATCH Score at discharge is predictive of weight velocity and EBF at six weeks of life in
healthy term babies. Secondary outcomes were to determine effect of counselling on discharge
LATCH Score and to identify socio-demographic factors affecting LATCH Score.
Results: A total of 218 term healthy neonates were screened at birth and 93 babies were followed up
for outcomes at 6 weeks. Baseline characteristics of mothers and babies are shown in tab_01. Only
46.2% babies (n=12) with LATCH Score ≤ 6 at discharge were on exclusive breastfeeding at 6 weeks
as compared to 76.1% babies (n=51) with LATCH Score > 6 [RR, 95% CI; 0.61(0.39-0.94, P =0.01].
As the LATCH Score increases above 6, the corresponding breastfeeding rate also increases. Babies
with LATCH Score of 6, 7, 8, 9 or 10 at discharge had a corresponding exclusive breastfeeding rate of
40%, 75%, 85%, 64% and 83.4% respectively.Seventy nine percent babies (n=53) with a LATCH
Score of > 6 at discharge had a weight gain of > 15grams/day till 6 weeks of age as compared to
34.6% (n=9) babies with a LATCH Score of < 6 [RR, 95% CI; 0.44(0.25-0.75), P= 0.000]. Babies with
LATCH Score of 6, 7, 8, 9 or 10 at discharge had a corresponding weight gain velocity
(>15grams/day) rate of 30%, 68.7%, 84.5%, 80% and 83.3% respectively. All the lactating mothers
with low LATCH Score (< 6) at 1st assessment were counselled and provided extra breastfeeding
support to demonstrate correct feeding technique by a certified lactation consultant. Mean LATCH
Score at 1st assessment was 6.2 (±1.45) as compared to 7.6 (±1.42) at discharge which was
statistically significant (P< 0.001). Among socio-demographic factors, previous breastfeeding
experience of mothers [RR, 95% CI; 0.67(0.54-0.83), P=0.002] and timing of 1st feed within 2 hours of
birth [RR, 95% CI, 0.76(0.59-0.96), P=0.04] were significantly associated with higher LATCH Score (>
6) at discharge.
Conclusions: Pre-discharge LATCH Score of >6 is a good predictor of exclusive breastfeeding and
recommended weight gain in term healthy babies. We recommend use of this simple tool in daily
practice to identify mothers who require lactation support before discharge from hospital.

Volume 68, Supplement 1, May 2019

1016

Maternal age (years), mean (±SD)

29.3 (±3.8)

Occupation: Housewives n(%)

77 (82.8%)

Caesarean delivery,n(%)

73 (78.5%)

Mothers with previous breastfeeding experience, n
(%)

29 (31.2%)

Timing (hours) of 1st LATCH Score assessment,
median(IQR)

12(6-19)

Timing of 2nd LATCH Score assessment
median(IQR)

98 (56-130)

Gestational age (Weeks) of neonates, mean((±SD)

38.1 (±1.47)

Birth weight (grams) mean(±SD)

2918.7 (±475)

Male babies,n(%)

53 (57%)

Babies received Ist feed within 2 hours of birth,n(%) 38 (39.9%)

[Table 1. Baseline characteristics of study population]
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Pre-pubertal amino acid and lipid metabolism associates with glycaemic traits at adolescence
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Objectives and Study: We previously described an early deﬁcit in beta-cell function among otherwise
healthy children who develop impaired fasting glycaemia (IFG) during puberty in the Earlybird Study.
Some 17% of the nominally healthy children we studied showed IFG by the age of 15 yr. As a group,
their fasting blood glucose was already higher at 5 yr than the group of children who did not develop
IFG, and remained so throughout childhood. Metabolic phenotyping has the potential to elucidate the
mechanisms associated with perturbed glucose metabolism in childhood. There is a lack of
comprehensive longitudinal data in children through adolescence, when glucose and insulin undergo
profound changes. We conducted longitudinal modelling of metabonomic and glycemic traits from the
Earlybird cohort to decipher molecular processes contributing to glucose metabolism across the
different childhood stages.
Methods: EarlyBird is a non-intervention prospective cohort study, which recruited 307 healthy UK
children at age 5, and followed them throughout childhood and puberty. Annual fasting serum samples
from a sub-group of 150 children underwent metabolomic profiling by proton nuclear magnetic
resonance spectroscopy. The subjects were chosen to represent the range of blood glucose observed
in the cohort from age 5y to 16y. Mixed effects modelling (MEM) was used to assess the association
between glucose and individual metabolites, taking into account age, BMI Z-scores, physical activity
and pubertal timing. Further data analysis was conducted according to pubertal stages, respiratory
quotient (RQ),and resting energy expenditure (REE). Correlation analysis was performed between
year-to-year metabolites changes and fasting glucose at adolescence.
Results: Fasting glucose concentration increased from 4.3 and 4.4 mmol at age 5y to 5.2 and 5.0
mmol at age 16y, in boys and girls respectively. The RQ pattern according to childhood age was
marked with a gradual increase across three stages 5-7y, 8-10y, 11-13y, before decreasing at a later
stage 14-16y. REE increased up to 11y, decreased until 15y before rebounding at 16y. MEM identified
metabolites significantly and inversely associated with fasting glucose across childhood (p < 10-10),
including ketone bodies, branched chain amino acids (BCAA) and their catabolic products, Krebs cycle
intermediates, arginine, asparagine and 2-ketobutyrate. Additionally, we observed that age-specific
phenotypes described the relative metabolite contribution to glucose metabolism dependent on
pubertal stage, so that certain metabolite concentrations in prepuberty may be early indicators of high
blood glucose at adolescence. For example changes between 6y and 7y in serum concentration of 3D-hydroxybutyrate (r=0.34 p=0.0019), BCAA valine (r=0.36, p=0.0008) and creatine (r=0.34,
p=0.0027) were correlated with glucose status at 16y.
Conclusions: This longitudinal analysis in healthy children confirms that glycemic traits are
associated with a complex metabolite signature, and that pre-pubertal metabolic signatures may be of
importance to identify children at risk of poor glucose control during pubertal development. Longerterm observation may show whether the metabolite signatures predict long-term health outcomes or
serve as a basis for intervention for preventing IFG.

Disclosure of Interest: JHosking, JP and AJ are employees of Plymouth University Peninsula School
of Medicine and Dentistry. FPM, OC, JHager are employees of Nestlé Research at the time the work
has been performed. The metabonomic analysis was funded by Nestlé Research. JHosking and AJ
have received funding from Nestlé Research.
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Adiponectin agonist treatment during pregnancy improves glycaemia but not lipid profile in
diabetic rats and their offspring
Antonio Gázquez1, Francisca Rodríguez1, Lidia E Martínez-Gascón2, María D Albaladejo-Otón2, Elvira
Larqué1
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of Murcia, Department of Physiology, Murcia, Spain
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Objectives and Study: Recent studies have suggested that adiponectin agonists could exert antidiabetic properties enhancing insulin sensitivity. Gestational diabetes mellitus (GDM) impacts fatty
acid (FA) transfer across the placenta resulting in lower levels of docosahexaenoic acid (DHA) in
foetal plasma. In the present study, we evaluated the effects of the administration of a novel
adiponectin agonist during pregnancy in diabetic rats and the long-term consequences on glycaemia
and FA profile in their offspring.
Methods: Pregnant Sprague Dawley rats were randomized to three experimental groups: diabetic rats
(GDM, n=11), diabetic rats treated with adiponectin agonist (GDM+ADI, n=12) and controls without
GDM (n=13). Diabetes was induced on day 12 of pregnancy via single intraperitoneal injection of
streptozocin (50mg/kg). GDM+ADI received orally 50mg/kg/d of an adiponectin agonist (AdipoRon ®)
from day 14 until the end of gestation. Maternal plasma was collected at the end of pregnancy and
some foetuses analyzed for lipid content. The rest of the offspring was allowed to growth until adult
state (12 weeks of age), when plasma and brain were also collected (GDM n=20, GDM+ADI n=14,
Control n=16). Glucose was quantified in plasma by spectrophotometry. FA profile was analyzed by
gas chromatography. ANOVA test was used for data analysis, significant differences were set at P<
0.05. Results are expressed as means ± SEM.
Results: Adiponectin agonist treatment tended to reduce maternal glucose values in diabetic rats
(GDM: 168 ± 70a mg/dL, GDM+ADI: 139 ± 40ab mg/dL, Control: 91 ± 64b mg/dL, P=0.039), which
highlights the positive effect of adiponectin agonists for the glucose control in diabetic mothers. Foetal
weight was significantly reduced by GDM (GDM: 1.95 ± 0.65a g; GDM+ADI: 2.10 ± 0.45a g; Control:
2.84 ± 0.27b g, P=0.002), while total fat content tended to be increased in these groups (GDM: 6.83 ±
0.33 mg/g; GDM+ADI: 6.43 ± 0.24 mg/g; Control: 6.02 ± 0.21 mg/g, P=0.102). In adult state,
GDM+ADI presented again benefits on glucose levels respect to GDM offspring (GDM: 118 ± 7a
mg/dL; GDM+ADI: 97 ± 4b mg/dL; Control: 106 ± 4ab mg/dL, P=0.028). Surprisingly, DHA content in
plasma of adult offspring rats was significantly lower in both GDM groups compared to controls (GDM:
3.18 ± 0.18a %; GDM+ADI: 3.32 ± 0.18a %; Control: 4.22 ± 0.37b %, P=0.010), which indicates longterm consequences of disturbed DHA levels in plasma of GDM offspring with or without adiponectin
agonist treatment during pregnancy. Nevertheless, no differences in DHA were found in brain among
groups, which is strongly regulated.
Conclusions: The adiponectin agonist treatment in pregnant rats improves glycaemia in both mothers
and offspring in adult state. However, adiponectin agonist treatment does not improve lipid profile in
the offspring of diabetic rats at long-term. Diabetes during gestation produces foetuses with higher
adiposity and lower DHA content in plasma at adult state, which could be associated with elevated risk
of several diseases. More studies are needed to better understand the consequences of GDM
treatments on long-term health of the offspring.
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Effectiveness of individual vs. group-based lifestyle intervention on anthropometric and
metabolic profile of obese children
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2University

Objectives and Study: Obese children can exhibit an altered metabolic profile and consequently an
increased cardiovascular risk.This longitudinal study compared the effectiveness of an individual
versus group-based lifestyle intervention on the anthropometric and metabolic profile of obese
children.
Methods: A total of 170 obese (BMI z-score >2) children aged ≥6 y were consecutively recruited and
randomly allocated by age (±6 mo), sex and BMI z-score (< 2-3, >3) lists to undergo a 12-month
individual (n=85) or group-based (m=85) lifestyle intervention, both based on the same standardized
promotion of a normo-caloric balanced diet and physical activity, in accordance with the Italian Society
of Paediatrics1. Individual intervention included in addition personalized nutritional advice and
behavioural education based on the revised CALO-RE taxonomy2. Anthropometric standardized
measurements and fasting blood samples for lipids, insulin and glucose were taken at recruitment and
12 months of intervention. Homeostatic model assessment of insulin resistance (HOMA-IR), the
triglyceride-glucose (TyG) index and the atherogenic index of plasma (AIP) were also calculated. Trial
registry number NCT03728621.
Results: The overall participation rate at 12 months was 93%. At baseline the two intervention groups
were comparable for dietary intake, anthropometry, blood glucose metabolism and lipid profile.
Longitudinal variation at 12 months differed between children undergoing individual and group-based
intervention, respectively, for BMI z-score [mean (95%CI) median ; -0.59 (-0.68;-0.51) -0.52 vs. -0.37
(-0.46;-0.28) -0.31; P< 0.001], triglycerides [-25.6 (-33.7; -17.6) -20.0 vs. -12.7 (-22.2;-2.6) -6.0 mg/dl;
P=0.008], TyG index [-0.26 (-0.34;-0.18) -0.24 vs. -0.9 (-0.18;0.00) -0.04; P=0.005] and AIP [-0.12 (0.16;-0.08) -0.11 vs. -0.05 (-0.10;0.00) -0.01 ; P=0.013]. At multiple logistic stepwise regression
analysis only variation of BMI z-score was independently associated to intervention, with a 5%
(95%CI, 2-8 % ) higher probability in individual- than group-based intervention of a 1% BMI-z-score
reduction.
Conclusions: In obese children, individual lifestyle intervention have greater impact on obesity status
and metabolic profile than group-based intervention.
References:
1. Diagnosis, treatment and prevention of pediatric obesity: consensus position statement of the Italian
Society for Pediatric Endocrinology and Diabetology and the Italian Society of Pediatrics; Ital J Pediatr
2018; 44:88. doi: 10.1186/s13052-018-0525-6.
2. A refined taxonomy of behaviour change techniques to help people change their physical activity
and healthy eating behaviours: The CALO-RE taxonomy. Psychol. Health. 2011;26:1479-1498, doi:
10.1080/08870446.2010.540664.
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Dietary patterns established early in life and their associations with cardiovascular risk factors
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Gruszfeld4, Piotr Socha5, Annick Xhonneux6, Pascale Poncelet7, Gina L Ambrosini8
1Universitat

Rovira i Virgili, IISPV, Paediatrics, Nutrition and Development Research Unit, Reus, Spain
University Hospital, University of Munich Medical Centre, Munich, Germany
3San Paolo Hospital, University of Milan, Department of Pediatrics, Milan, Italy
4Children’s Memorial Health Institute, Neonatal Department, Warsaw, Poland
5Children’s Memorial Health Institute, Department of Gastroenterology, Warsaw, Poland
6CHC, Sant Vincent, Liege-Rocourt, Belgium
7ULB, University Children's Hospital Queen Fabiola, Brussels, Belgium
8University of Western Australia, School of Population and Global Health, Perth, Australia
2Children's

Objectives and Study: The aim was to analyse whether dietary patterns established early in life are
associated with cardiovascular health later in childhood.
Methods: Three major dietary patterns were identified from 3 day food diaries using exploratory factor
analysis at repeated intervals between 2 and 8 years of age, as secondary analyses on the CHOP trial
study sample. These patterns were labelled as: Core foods pattern (CORE) (positively correlated with
vegetables, fruits, fish and olive oil); Non-healthy fats and sugar (F&S) (positively correlated with
sugars, oils other than olive); and a Rich in protein sources pattern (PROT) (correlated with meat, fish,
eggs and cow's milk products). Further details of these patterns and their tracking from 2 to 8 years
have been described elsewhere. At age 8 y, weight and height were measured, and body mass index
(BMI) and its z-score (according to WHO references) were calculated. Fasting glucose (mg/dl) and
insulin (uUI) were analysed, and HOMA-IR index was calculated. Systolic and diastolic blood pressure
(SBP and DBP) were assessed and standardized as percentiles from USA references from 2008.
Linear regression models were performed to analyse the effect of the three dietary patterns at 8 years
on cardiovascular risk outcomes at same age (SBP and DBP percentiles and HOMA-IR). All the
models were adjusted by feeding type early in life (high protein, low protein formula or breastfed),
energy intake at 8y, BMI z score at 8y, country, gender and maternal education.
Results: Linear regression models showed that higher scores for the PROT pattern at 8y significantly
increased SBP estimates (5.07 (1.04, 9.10) p=0.014); the effect on DBP was borderline significant
(2.73 (-0.46, 5.93) p=0.093); the higher the CORE scores at 8y, the lower the HOMA-IR (-0.35 (-0.68, 0.03) p=0.035).
Conclusion: Dietary patterns established between 2 and 8 years of life could affect cardiovascular
health, specifically through higher blood pressure and higher insulin resistance at an age as young as
8y, independently of BMI. Support for caregivers' and parents' education in healthy dietary habits from
early infancy should be a focus of future policies.
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Postnatal longitudinal growth and reference growth charts for very preterm infants on
predominant human milk feeding
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Background: Growth measurements help to confirm an infant's healthy growth and development and
also identify early, potential health or nutritional problems. To identify the infants who have growth
faltering, we need to plot the daily weight and compare with a standard/reference growth chart.
Currently there is no best strategy of monitoring growth in VLBW infants. Objective of this study is to
develop postnatal reference growth curves for very preterm neonates with gestation < 33 weeks at
birth.
Materials and methods: All newborns with gestation < 33 weeks at birth and admitted to the neonatal
intensive care unit were eligible for the study. Those with major malformations, death before discharge
and babies transferred to another hospital for care before 7 days were excluded. Nutritional and fluid
management of all enrolled infants was guided by a nutritional protocol elaborating on both parenteral
nutrition and enteral nutrition.All enrolled infants were on human milk (mothers own milk or donor
human milk) till hospital discharge. All the discharged enrolled infants were followed up in the high risk
follow up clinic weekly till the infant reached a post-menstrual gestational age of 38 to 40 weeks.
Sample Size and Statistics: The study targeted to enrol neonates till at-least 30 infants were enrolled
in each gestational age category. The gestational age category included 25-26 weeks, 27-28 weeks,
29weeks, 30 weeks, 31 weeks and 32 weeks. Rate of growth was calculated from time to regain
birthweight till hospital discharge and also from discharge till last follow up ( 38 to 40 weeks of PMA).
Post-natal growth charts for each gestational age group was created using polynomial regression and
linear regression.Cubic and quadratic splines were obtained for weights and linear for length and head
circumference.
Results: During the study period a total of 398 eligible infants were admitted to the neonatal units.
After excluding 76 infants, 322 infants were eligible for growth assessment. The average
postmenstrual age at discharge was 33.8±1.8 weeks and the average PMA at follow up was 38.5±2.2
days. The average duration of hospitalization was 28±20 days.The average calorie and protein intake
in the first week after birth was 70.5±21 Kcal/kg/day and 2.06±0.66 gm/kg/day. The average TPN days
was 6 ± 5 days, the average time to reach full feeds was 7.7±5.2 days and time to regain birth weight
was 12.2±4.8 days. In 80% of infants the time to regain birth weight was after the time to reach full
feeds. The average weight gain from time to regain birth weight till hospital discharge and till last PMA
was 17.6±16 gm/kg/day and 19.8±8 gm/kg/day respectively. The rate of growth for length and head
circumference in hospital and till last PMA was 0.8±1 cm/week, 0.7±0.4 cm/week and 0.38±0.8
cm/week, 0.55±0.7 cm/week respectively. The rate of growth in weight, length and head circumference
differed significantly among the gestational age groups (Charts).
Conclusions: Infants on exclusive fortified human milk feeding during hospital stay had growth rate
very similar to in-utero growth for weight gain from time to regain birth weight till hospital discharge or
till last PMA at follow up.
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The preparation and storage of fortified expressed breast milk in neonatal units in England - a
survey
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Objectives and Study: The qualitative advantages of human milk for preterm infants are unequivocal,
its´ nutritional composition however is thought to be less acceptable. Subsequently, human milk
fortifier (HMF) is added to expressed breast milk to meet some of the stipulated nutritional
requirements. The use of fortifiers is endorsed in the literature and suggested guidelines for use have
been published. Despite this fortifiers are not used routinely. Anecdotal evidence suggests where
HMFs are used, arbitrary preparation and storage techniques have been adopted leading to huge
variation in practice within and across units. There is some evidence to suggest that product stability
can be affected by stored fortified breast milk, imposing risk to an already vulnerable patient group.
There is a lack of consensus generally around breast milk fortification methods and studies are
contradictory. The aim of this study is to establish how fortified expressed breast milk is prepared and
stored in neonatal units across England.
Methods: A bespoke questionnaire was devised by a multi-disciplinary group and formatted using
Select Survey, a web-based platform. It was deployed by email to 161 neonatal units in England. Data
were analysed using IBM SPSS 23 statistical software.
Results: 57 units (35%) responded from 11 networks. Cow & Gate® Nutriprem Human Milk Fortifier
was the most widely used fortifier (72%, n=41). Most added fortifier to mother's own milk only (62%,
n=38). Routine fortification was more likely to occur for extremely low birthweight infants (41%, n=23)
than very low (30%, n=17) and low birthweight infants (4%, n=2), but less likely overall. Most infants
received fortifier when tolerating more than 140mls/kg (86%, n=49). More units started fortifier at half
strength (52%, n=30) than full strength (36%, n=21). There was no association between fortifier
strength and whether it was added routinely or not. A quarter of units used scoops, syringes or scales
to split sachets and 36% (n=20) made fortifier concentrates or solutions. Frozen human milk was most
likely to be thawed in a milk warmer (43%, n=23) than at room temperature (25%, n=13) or fridge
(23%, n=12). The temperature of human milk (HM) at which fortifier was added was room (40%,
n=22), fridge (30%, n=16) or milk warmer temperature (30%). Fortified HM was stored in the fridge for
varying lengths of time, from 1-4hrs (25%, n=5) up to 24hrs (42%, n=22) and exceeding 24hrs (4%).
After refrigeration, most warmed fortified HM to room temperature (42%, n=22), milk warmer
temperature (38%, n=20) or incubator temperature (4%) prior to administering. Some units never
warmed chilled fortified HM (16%, n=8). All units followed a guideline, with no association between
type of guideline (network, local or manufacturer) and unit level.
Conclusions: The human milk fortification journey is complex post expression, with huge variation in
practice. Whether babies are nutritionally compromised or spared of risk remains inconclusive. Brand
owners and healthcare professionals need to work collaboratively to resolve the chronic dilemma of
potentially unjust practice regarding human milk fortification in some units.
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Effects of early use of donor human milk on growth, development and neonatal morbidity in
very low birth weight infants: comparison to mother´s own milk and preterm formula
Deepa Hariharan1, Ganesh Veluswami1, Velmurugan Kannappan1, Sarathkala Pangaluru1
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Objectives and Study: Infections and necrotizing enterocoitis (NEC), major causes of neonatal
morbidity in preterm infants, are reduced when infants are fed mother´s own milk (MOM), compared to
formula. Pasteurized DHM is considered an alternative to MOM , though an expensive one. Despite
aggressive promotion of milk banking recently in India and increasingly early use of DHM, the benefits
of add-on DHM over preterm formula (PTF) have not been studied, especially in a setting with high
usage of MOM. We studied the effects of DHM as supplemental feeding, instead of preterm formula,
when MOM was insufficiently available in the first 14 days of life, in such a scenario,
Methods: Of 310 VLBW infants included in the study during 1 year, 103 infants received exclusive
MOM (mean BW 1230g). Of the remaining infants, 100 infants received DHM in addition to MOM
(mean BW 1178g) and 107 infants received PTF in addition to MOM (mean BW 1267g), by computergenerated randomization. MOM comprised 76% and 74% of the total mean intake for 14 days in the 2
groups (DHM, PTF). Feeding protocols were similar in the 3 groups (advance at 20ml/ kg/ day,
maximum 180ml/kg/day, bovine human milk fortification at 100 ml/kg/day for human milk, defined
criteria for feed intolerance). Protocols for ventilatory support, PDA closure, sepsis, discharge criteria
etc were similar in the 3 groups. The 3 groups were compared for growth parameters at 1 and 6
months of age, rates of NEC, sepsis, ROP, and BPD, and neurodevelopment by Hammersmith Infant
Neurologic scale at 9 months
Results: Shown in table

MOM (n=103)

MOM + DHM (n=100)

MOM + PTF (n=107)

Poor growth (weight or
length or HC <10th
percentile at 1 and 6
months)

15, 10

34*, 19

13*#, 7 *p<0.05 vs MOM
# p<0.05 vs DHM

Culture-positive sepsis

4

12*

10*

NEC stage II / III

1

2

2

BPD

6

12*

16*

ROP needing therapy

5

11*

13*

Deaths

2

1

2

11

9

Low Hammersmith infant
7
score at 9 months (<57)

[Comparison of MOM, DHM, PTF]
Conclusions: In this study population, use of add-on pasteurized DHM was associated with slower
growth in the NICU compared to MOM only or add-on PTF, but growth later in infancy was not
different. The incidence of complications of extreme prematurity, namely sepsis, BPD and severe ROP
were significantly reduced only with exclusive use of MOM. Deaths, NEC and neurodevelopmental
scores were not affected by early use of DHM or PTF. As supplemental DHM and PTF yielded similar
short-term and long-term outcomes when MOM is available but insufficient, use of DHM in settings
with high provision of MOM needs to be investigated for cost-effectiveness.
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Daily administration of Lactobacillus plantarum improves mouse juvenile growth kinetics by
sustaining somatotropic axis activity upon undernutrition
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Objective and Study: According to the FAO/OMS 2018 report, starvation affects 151 million children
under 5 in the world. On a long term, undernutrion could affect growth and could lead to a stunting
state defined by a height for age Z-score under -2 standard deviation (SD). Mammalian post-natal
growth is largely controled by the somatotropic axis. Undernutrition induces a dramatic decrease of
plasmatic Insulin Like Growth Factor 1 (IGF-1) due to a state of Growth Hormon (GH) resistance.
Recent studies have highlighted the link between undernutrition, environmental condition and gut
microbiota. Our previous work showed the capacity of a specific strain of Lactobacillus plantarum
(LpWJL) to maintain the juvenile growth in mono-associated germ free mice upon chronic undernutrition
(Schwartzer el al., Sicence feb 2016). The aim of this new work was to prove that this exciting capacity
was retained on conventional mice with a full microbiota.
Methods: C57BL6 mice were weaned at day 21 and fed on a standard diet or experimental diet (
isocaloric, hypoprotidic, hypolipidic) until day 56. One group from the experimental diet was daily
supplemented with LpWJL (2*10^8 CFU/day) and compared to a placebo group. Weight and height
were measured weekly. Mice were scarified at day 56 to study the impact of LpWJL on somatotropic
axis. At day 28, mice were injected with recombinant GH (rGH) and the phosphorylation of STAT5 (the
main transcription factor of the GHR) was measured to study the sensibilisation of the GH receptor by
the LpWJL.
Results: At day 56, mice fed on experimental diet were smaller than mice fed on standard diet (7.7 vs
8.9 cm; p< 0.01). Stunting mice had a decreased plasmatic level of IGF-1 compared to standard diet
group (113±39 vs 174±35 pg/mg of tissue p< 0.01; 150±50 vs 388±103 ng/mL p< 0.01 respectively).
Stunting mice, supplemented with LpWJL, was taller (8.02±0.19 vs 7.73±0.16 cm; p< 0.0001) with a
median gain of length of 23% compared to placebo group without change in food intakes. Hepatic and
plasmatic level of IGF-1 were increased in the LpWJL group compared to placebo (108±12.5 vs
59.8±18.5 pg/mg tissues; p< 0.0001; 209±51 vs 148±32 ng/mL; p< 0.001 respectively). At day 28, the
relative phosphorylated form of STAT5 was higher in the LpWJL group compared to placebo
corresponding to an improvement in GH receptor sensibility.
Conclusions: Daily oral supplementation of LpWJL improves conventionnal mouse juvenile growth
kinetics by sustaining somatotropic axis activity upon undernutrition.
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Bifidobacterium with early feeding with colostrums and human milk benefits weight gain and
metabolic responses associated with microbiota establishment
Yuichiro Yamashiro1, Tatsuo Oshiro2, Okitaka Nakayama2, Masaya Miyagi2, Chongxin Wang1, Satoru
Nagata3
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Objectives and Study: Recent evidence revealed on understanding developmental problems in
preterm neonates related to abnormalities in the settlement of their microbial communities. The aim of
this study was to investigate bifidobacterium supplementation concomitant with early feeding of
mother's colostrum and breast milk in preterm infants, focusing in particular on growth outcomes in
supplemented infants. We analyzed also the levels of fecal bacterial and related susbstances, fecal
bile acids and plasma PUFA concentration in these infants.
Methods: We recruited infants born between 24 and 31 weeks (wks) gestation and with body weights
less than 1,500 g, who had been admitted to the NICU of the Okinawa Prefectural Children's Medical
Centre. Written parental consent was obtained for all participants. All research was performed
according to the guidelines of the Helsinki Declaration and the trial protocol was approved by the
institutional ethics committee.Infants were alternately allocated to 1 of 2 groups within 24 h of birth,
either receiving Bifidobacterium (B.) breve supplementation (Bifid group) or vehicle supplement only
(placebo group). Parenteral nutrition (PN) was initiated for all the infants within the first few hours of
life. Each infant received their own mother's colostrum within 24 hours of birth and breast milk on
subsequent days. Infants in the Bifid group were provided with once-daily supplementation with B.
breve or an equivalent volume of placebo via a gastric feeding tube.
Fecal specimens for bacterial analysis were collected on day 1 (meconium), 1 wk, 2 wks, 4 wks, and 8
wks after birth. Bacterial counts were determined by the reverse transcription-quantitative PCR. Fecal
organic acid, pH, fecal bile acid and plasma poly-unsaturated fatty acids (PUFAs) were measured.
Results: The 17 members of the Bifid group included 8 ELBW and 9 VLBW infants, presenting with a
mean birth weight of 1049.1±302.2 g and a mean gestational age of 28.1±3.1 wks; the 18 members of
the placebo group consisted of 9 ELBW and 9 VLBW infants, presenting with a mean birth weight of
1002.3±289.6 g and a mean gestational age of 28.2±3.3 wks. There was no incidence of serious
clinical complication events such as of necrotizing enterocolitis in either group.
The Bifid group infants appeared to gain weight earlier than the placebo-group and the former
exhibited catch-up weight gain, resulting in a significantly larger cumulative body weight gain by 8 wks
compared to the latter (Figure). In the meconium of both groups, almost no obligate anaerobes but
facultative anaerobes such as Enterobacteriaceae, Staphylococcus, and Lactobacillus were detected.
The total fecal bacterial count including Bifidobacteria of the Bifid group at 1 wk, was significantly
elevated compared to that of placebo group. From 1 to 8 wks of life, the total fecal organic acid
concentrations and lactic, acetic acids of the Bifid group were significantly elevated. Plasma n-3 PUFA
concentration and the fecal primary bile acids in Bifid group were nominally higher.
Conclusions: Bifidobacterial supplementation concomitant with maternal colostrum and breast milk
yielded establishment of a beneficial microbiota profile, leading to favorable metabolic responses
appeared to provide improved growth in preterm infants.
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Combination of prebiotic oligosaccharides and fermented infant formula (with Bifidobacterium
breve C50 and Streptococcus thermophilus O65) is safe and modulates the gut microbiota
towards a microbiota closer to that of breastfed infants
Laurent Beghin1, Sebastian Tims2, Mieke Roelofs2, Carole Rougé3, Raish Ozeer2, Thameur Rakza4,
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Objectives and Study: Prebiotics, probiotics, and fermentation metabolites, also referred to as
postbiotics, are major levers to positively modulate early life microbiota development, but their specific
effects on the microbiota and their safety need to be demonstrated. We performed a randomized,
controlled, multi-center study [NTR2726] assessing the effects of infant formulae (IF) containing
oligosaccharides and/or bacterial fermentation metabolites on the composition and metabolic activity
of the intestinal microbiota and on the immune status in healthy infants. Growth and safety were also
investigated. The same outcomes were assessed in exclusively breast-fed healthy term infants.
Methods: Infants were randomly assigned at 4 [0-7] days of life to one of the 4 IF groups (n=70 by
group) or entered the breast-fed (BF) reference group (n=70). The 4 IF tested were: (1) a nonfermented cow's milk based IF with prebiotics (90%scGOS/10%lcFOS); (2) a fermented cow's milk
based IF (FERM); (with Bifidobacterium breve C50 and Streptococcus thermophilus O65, known to
produce 3-glycosyllactose); (3) a fermented cow's milk based IF with prebiotics
(FERM/scGOS/lcFOS); (4) a non-fermented cow's milk based IF (control). Visits were conducted at
inclusion, 2, 4 and 6 months of age. At each visit, fecal samples were collected, anthropometry,
feeding pattern, medication, symptoms and stool characteristics were assessed. Fecal secretory
immunoglobulin A (sIgA) was measured in all infants. Microbial community composition (determined
by FISH: Fluorescence in Situ Hybridization), short chain fatty acids (SCFA), pH, lactate, and
calprotectin were assessed in subgroups of infants (33 to 50% depending on the study group), which
were selected on: natural birth (vaginal delivery), no use of antibiotics, and study completion.
Results: The median sIgA concentration at 4 months of age in the FERM/scGOS/lcFOS group was
significantly higher compared to the sIgA concentration in the Control group (p=0.03), and was similar
to that of the BF group. In all study groups the SCFA content, mainly due to acetate, increased over
time (between baseline and month 4). At month 4, SCFA, lactate, and calprotectin levels were not
different between the study groups. Median (Q1-Q3) pH was significantly lower (p< 0.05) in the
scGOS/lcFOS (5.9; 5.5-6.8) and FERM/scGOS/lcFOS (5.4; 5.2-6.1) groups compared to the FERM
(6.7; 6.1-6.9) and control groups (6.9; 6.3-7.1). In all study groups, including the BF group, levels of
Bifidobacteria showed an increase over time. At month 4 the bacterial groups Bacteroides distasonis,
Blautia coccoides, Clostridium histolyticum, and Clostridium lituburense showed reduced levels in the
FERM, scGOS/lcFOS or FERM/scGOS/lcFOS IF arms as compared to the control IF. Of note, the
levels of B. coccoides in the IF with FERM/scGOS/lcFOS was similar to levels found in BF infants. No
differences were observed with respect to growth and in the frequency and type of adverse events,
except for GI adverse events, which were more frequently reported in the scGOS/lcFOS and
FERM/scGOS/lcFOS groups. Overall, there was no safety concern.
Conclusion: Infants consuming FERM/scGOS/lcFOS formula have a gut microbiota closer to that of
BF infants in terms of composition and metabolic conditions, as compared to the control IF group.
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ARFID is a common diagnosis at a paediatric eating observation clinic
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Objectives and Study: At the Department of Paediatric Gastroenterology, Hepatology and Nutrition,
Skåne University Hospital, Sweden, children with eating and/or weight problems are treated by a
dietitian and a speech and language pathologist in an outpatient Eating Observation Clinic. In 2013
the diagnosis Avoidant Restrictive Food Intake Disorder (ARFID) was described in the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5) and in 2018 in the International Classification of
Diseases (ICD-11). This study aims to evaluate the frequency of ARFID patients seen at the clinic, the
treatment given and the outcome.
Methods: A retrospective study of the medical journals of all patients seen at the clinic during 12
months (2017-2018) was done to identify the ARFID patients. Children under 2 years were not given
the diagnosis ARFID. The focus was on the children with ARFID whose treatment was discontinued
during the 12 months. Statistical analyses were made with Wilcoxon Signed rank test* and Mann
Witney U test **.
Results: During 12 months 129 children were seen at the Eating Observation Clinic. 55 (43 %) of the
children fulfilled the diagnosis criteria for ARFID. The treatment was discontinued in 28 (51 %) of the
children with ARFID. The discontinued children had a mean age of 8.1 (2.8-19.3) years and 13 (46 %)
were girls. Body mass index (BMI) Z-score at start of treatment was -1.9 SD (-3.3 to -0.04) and when
treatment was discontinued -1.43 SD (-3.1 to 0.5), p = >0.05*, n = 24.
The subgroups of ARFID seen in the children (n = 28):
Avoidance (selective intake), n = 12 (43 %)
Lack of interest (limited appetite), n = 3 (11 %)
Aversive consequences of eating (fear of feeding), n = 1 (4 %)
Avoidance combined with a lack of interest, n = 11 (39 %)
Aversive consequences of eating combined with a lack of interest, n = 1 (4 %)
Treatments given to the children/families (n = 28):
Chewing and sensory training, n = 26
Nutrition, n = 24
Help with parental strategies, n = 21
Referral to psychosocial specialist, n = 17
Mealtime structure, n = 15
Food adaptions in school/preschool, n = 14
Environmental adaption during mealtimes, n = 3
Reasons for discontinuing the treatment (n = 28):
Improved eating and/or nutrition, but still ARFID, n = 10 (36 %)
Improved eating and/or nutrition, recovered from ARFID, n = 9 (32 %)
Transferred to Child Psychiatric Unit or Habilitation Unit, n = 6 (21 %)
Did not want treatment, n = 3 (11 %)
For children who recovered from ARFID (n = 9), the median treatment period was 31 (6-54) months.
For children whose treatment was discontinued but still had ARFID (n = 19) the median treatment
period was 7 (2-76) months, p = >0.05**.The children who recovered from ARFID had a median of >10
(3 to >10) appointments. Children who had ARFID when treatment was discontinued had a median of
3 (1 to >10) appointments, p = >0.05**.
Conclusion: The diagnosis ARFID is common at our Paediatric Eating Observation Clinic. Many
children improved during treatment and could be discharged but still qualified for an ARFID diagnosis.
Children who recovered from ARFID had more appointments at the clinic and the treatment lasted
longer. Many different treatments were given to all children with ARFID and almost all received
nutrition, chewing and sensory training and parental strategies.
Contact e-mail address: lotta.soderberg@skane.se
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Objectives and Study: Children suffering from primary dysphagia required enteral nutrition due to
lack of sufficient skills in oral feeding and swallowing. They need systematic swallowing therapy
because it gives a chance to introduce or increase ratio of oral feeding or even enable complete
discontinuation of enteral nutrition. It is very important to set a therapeutic method that could be used
for children in early age and for children with limitation of cooperation. Neuromuscular electrical
stimulation (NMES) is an innovative method used for adults with dysphagia after brain injury or cancer
treatment. There are no data of NMES swallowing treatment in pediatric population. Our aim was to
indicate possible changes in the swallowing function in pediatric patients with primary dysphagia who
received NMES.
Methods: Retrospective analysis of changes in several aspects of swallowing function was performed.
The therapy was introduced for 30 minutes twice a day for 5 consecutive days. Such an intense cycle
of therapy was repeated every one/two months. The average number of cycles was 3,5±2.3. Studied
group consisted of 34 children with primary dysphagia due to neurologic problems (11/34) or genetic
multiorgan disorders (17/34) or anatomic problems (6/34). Outcomes were personalized regarding
main problem of swallowing. Evaluation was based on parents and therapists clinical observations as
well as videofluoroscopic examination.
Results: Before training with NMES 24 children were fed only enteraly, 7 only oraly and 3 received
partial enteral nutrition. After training only 13 children were on total enteral nutrition, 12 on oral
nutrition exclusively and 9 children received partial enteral nutrition. Additionally, we observed a
positive change in the following aspects of swallowing function: effectiveness of defensive laryngeal
reactions (15/34); control of saliva (9/34); reduce of gurgling breath (9/34); enhancement of facial end
tongue muscle tonus (12/34); coordination between swallowing and breathing (6/34); initiation or
increasing ratio of oral feeding (14/34).
Conclusions: NMES has shown promising results during therapy with focus on improvement of oral
and swallowing function. Further research in different groups of patients is needed. This approach
should be compared to other standard procedures used in children suffering from primary dysphagia.
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Dietary intake and adherence to mediterranean diet in a cohort of pediatric patients with
Inflammatory Bowel Diseases (IBD)
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Objectives and Study: Nutritional support is very important in the treatment of IBD children and
includes the prevention of malnutrition and micronutrient deficiency and the promotion of optimal
growth and development. Some patients believe that food induces or may exacerbate some symptoms
such as abdominal pain and diarrhea; for this reason they modify their diet excluding foods like
cereals, milk, vegetables and fruit, which are the main components of the Mediterranean diet (DM).
The beneficial effects of MD can be attributed to the large consumption of antioxidants contained in
fruits and vegetables and to a low consumption of saturated fats. The aim of the present study was to
assess the dietary intakes of children with IBD in clinical remission in comparison with Italian
recommended dietary intakes (RDI). Additionally, we evaluated their adherence to the DM.
Methods: IBD pediatric patients in clinical remission were enrolled. The nutritional status was
evaluated through a 3 days food diary, compiled by patients or parents. Adherence to DM was
evaluated using a specific questionnaire, the KIDMED based on a test of 16 questions with scores
ranging from 0 to 12(> 8 optimal; 4-7 intermediate, ≤ 3 very low adherence).
Results: Up to now 54 IBD pediatric patients were enrolled in the study.The median age at diagnosis
was 14 years (range:5-17). Twenty-four were males (45%). Eighteen (34 %) had Crohn's disease and
35(66%) Ulcerative colitis. Our patients compared to italian RDI have a lower intake of kilocalories
(RDI male: median for age 2780 kcal and IBD median 2054.57, p= 0.01; RDI female: median for age
2410 kcal and IBD median 1613, p= 0.01) and fiber (RDI 8.4 g/1000 kcal, IBD patients 7.6 g/1000
kcal; p= 0.05).According to the KIDMED score the level of adherence to the DM was optimal in
8/54(15%); intermediate in 21/54(40%) and very low 25/54(45% ).
Conclusion: The IBD patients in this study have suboptimal dietary intakes and these data may be
used to inform future dietary interventions in this population to improve intake. Moreover these
preliminary results raise questions concerning the food choices of children with IBD, suggesting the
need of encouraging them to make better food choices more in line with the DM.

Disclosure of Interest: Prof. Annamaria Staiano served as investigator and member of advisory
board for the following companies: D.M.G, Valeas, Angelini, Miltè, Danone, Nestlé, Sucampo,
Menarini. Erasmo Miele, MD, served as investigator and member of advisory board for the following
companies: Abbvie, Angelini, Bioprojet, Ferring, Menarini, Milte, Valeas.
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Effects of breastfeeding on growth in preschool children from west region of Turkey
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Objectives and Study: Breastfeeding has a positive effect on health in infancy and beyond[1] . In this
study, we sought to evaluate the effects of breastfeeding on growth in preschool children
Methods: Children 3-5 years of age with no chronic disease were included in our study. Children with
endocrinological or neurological problems that could affect growth and nutrition were excluded. Body
weight and height were measured. Weight and height z-scores were calculated according to age and
weight-for-height values were assessed using the Waterlow classification method. All data on birth
weight and height, and on the initiation and duration of both breastfeeding and complementary
feeding, were recorded.
Results: There were 81 participants in our study. The mean age was 4 ± 0.8 and 41 participants
[50.6%] were female; demographic results are shown in Table 1. The weight-for-height values of 45
participants (55%) were normal. One participant (1.2%) had moderate malnutrition and 15 participants
(18.5%) had mild malnutrition. Three cases (3.7%) were clinically obese and 17 cases (20%) were
overweight. Caesarean sections accounted for 66% of deliveries and 9.9% of births were preterm.
Breastfeeding was initiated on the first day of life in 67 participants (82.7%). Breastfeeding initiation
time was not significantly associated with delivery type (p > 0.05). In their first 6 months of life, 46
participants (56.8%) were exclusively breastfed, while 28.4% were fed with formula and 14.8%
received complementary food in addition to breastmilk. We found no significant correlation between
the duration of exclusive breastfeeding in the first 6 months of life and participants' bodyweight zscores, height z-scores, or weight-for-height values (p ˃ 0.05).
Conclusions: We found higher rates of malnutrition (23%) compared to healthy peers in our study. No
significant correlations were found between breastfeeding duration and normal, underweight,
overweight, or obese children. We suggest that future research should include longitudinal prospective
studies with larger samples to confirm our findings.
Mean (SD)

Min-Max

Weight (kg)

17.9 (±3.5)

10-31

Weight z score (median)

0.14

(-2.5) - (2.7)

Height (cm)

106.8(±8.5)

76-123.5

Height z score (median)

0.4

(-1.9) - (3.3)

Weight for height (%)

99.8(±12.6)

71-146

Gestational age (week)

38.7(±1.4)

34-42

Exclusive breastfeeding
duration(month)

4.6 (±1.9)

0-6

Complementary feeding initiation
time(month)

6.1(±1.3)

4-12

Total breastfeeding
duration(month)

17.1(±9.4)

1-40

[Table 1. Demographic results]
Contact e-mail address: drbetulaksoy@gmail.com
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Gut microbiota is associated with the infant cognitive development
Tomás Cerdó1,2,3, Alicia Ruíz4, Inmaculada Acuña4, Francisco José Torres-Espínola2, Ruy Jáuregui5,
Antonio Suárez4, Cristina Campoy1,2,3
1EURISTIKOS

Excellence Centre for Paediatric Research, University of Granada, Paediatrics,
Granada, Spain
2University of Granada, Paediatrics, Granada, Spain
3University of Granada, Doctor Oloriz Neurosciences Institute, Granada, Spain
4University of Granada, Department of Biochemistry and Molecular Biology 2, Granada, Spain
5AgResearch Grasslands, ---, Palmerston North, New Zealand
Objectives and Study: Compelling evidence suggest that gut microorganisms influence
neurodevelopment in mice. To test this hypothesis in humans, we conducted a longitudinal study in
full-term healthy infants participating in the PREOBE study (www.ClinicalTrials.gov NCT01634464)
Methods: Infants were examined at 6 months of age with Bayley Scales for Infant Development
(BSID) version III, and we tested whether their neurodevelopment was associated with gut microbial
composition and structure. After genomic DNA extraction from infants' faecal bacteria, gut microbiota
was analysed by 16S rRNA gene sequenced using an Illumina MiSeq platform at University of
Granada. Children were categorized according to their Bayley scores (within each domain) into two
groups, above and below the median (50th percentile).
Results: Composite Cognitive Scale (CCS) was the only test in which both study groups showed
significant differences in gut microbial composition. Higher evenness (p< 0.004), Shannon (p< 0.011)
and Simpson (p< 0.021) diversity and reduced dominance (p< 0.021) values in gut microbiota
characterized the gut microbiota of infants scoring above median in CCS. Principal coordinated
analysis based on weighted UniFrac metrics of β-diversity showed that the gut microbiota of infants
clustered by CCS (p< 0.014), indicating significant phylogenetic dissimilarities in the microbial profile
of highly abundant taxa. Taxa within Lactococcus and Lachnnospiraceae_Incertae_Sedis were
significantly enriched in infants scoring below the median in CCS. Conversely, taxa within Bacteroides
showed a higher abundance in children scoring above the median in CCS.
Conclusion: In conclusion, the results show an association between gut microbiota and infant
cognitive performance at 6 months old. Further research is guaranteed.
This study was funded by Spanish Ministry of Innovation and Science. Junta de Andalucía: Excellence
Projects (P06-CTS-02341); Spanish Ministry of Economy & Competitiveness (BFU2012-40254-C0301); and MyNewGut FP7 EU Project (n° 613979).
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1University

Objectives and Study: Different hypoallergenic formulas are available for the dietary treatment of
cow's milk allergy (CMA). Safety and nutritional profile of these formulas have been well evaluated, but
the potential tolerogenic activity elicited by their protein fraction is still largely undefined. We aimed to
comparatively evaluate the tolerogenic action elicited by protein fraction derived from different
hypoallergenic formulas available for the dietary treatment of CMA.
Methods: Five hypoallergenic formulas were compared: extensively hydrolyzed whey formula
(EHWF), extensively hydrolyzed casein formula (EHCF), extensively hydrolyzed whey (83%) + casein
(17%) formula (EHWCF), hydrolyzed rice formula (RHF), amino acid based formula (AAF). Formulas
were reconstituted in water according to manufacturer's instructions, and subjected to in vitro infant
gut simulated digestion using a sequential gastric and duodenal static model. Resulting protein
fractions were purified using C18 reversed phase pre-packed cartridges (Sep-Pak, Waters, Milford,
MA, USA),recovered in 70% acetonitrile/0.1% trifluoroacetic acid and finally vacuum-dried.
Tolerogenic action was evaluated in peripheral blood mononuclear cells (PBMCs) from 4 patients, with
challenge-proven IgE-mediated CMA (age range 1-5 yrs, all Caucasians), stimulated with different
doses of digested protein fractions (from 0.25 to 250 µg/ml) or b-lactoglobulin (BLG;100µg/ml) or
bovine serum albumin (BSA;100µg/ml) as positive and negative control respectively. The production of
IL-4,IL-5,IL-13 and IL-10,IFN-γ were assessed by ELISA. Modulatory action was also evaluated on
immune (TSLP, IL-33) and non-immune tolerogenic factors (mucin 5AC,tight-junction proteins,ZO1,occludin) in human enterocytes (Caco-2 cells) by ELISA and Real Time PCR, respectively.
Results: Only EHCF peptides significantly reduced Th2 cytokines (IL-4,IL-5,IL-13). Peptides from
EHCF or from RHF significantly increased Th1 cytokines (IL-10,IFN-γ) production. Only EHCF
peptides were able to significantly reduce IL-33 production and to stimulate MUC5AC, ZO-1 and
occludin expression in human enterocytes.
Conclusions: The results suggest a different regulatory action on immune and non-immune
tolerogenic mechanisms elicited by protein fractions from different hypoallergenic formulas.
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How breast milk protects against food allergy: the immunoregulatory action of butyrate
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Objectives and Study: The mechanism of the preventive effect of human breast milk (BM) against
food allergy (FA) is still largely undefined. The short chain fatty acid butyrate has a pivotal role in
immune tolerance and its concentration in BM has been recently defined. We aimed to see whether
butyrate BM concentration is able to exert an immune tolerogenic action in peripheral blood myeloid
and naïve CD4+ T cell from children affected by cow's milk allergy (CMA).
Methods: CD14+ monocytes and naïve CD4+ T isolated from peripheral blood mononuclear cells
(PBMC) of 6 children with challenge-proven IgE-mediated CMA (all Caucasian male, age 1-5 yrs)
were stimulated with b-lactoglobulin (BLG;100µg/ml), in the presence or absence of butyrate (0.75
mM).Through FACS analysis and functional immune assays, we characterized traditional monocyte
subsets and their differentiation program toward dendritic cell (DCs) lineage. Peculiar phenotype
transiently acquired by the butyrate-exposed naïve T cells after BLG-challenge was also evaluated.
Results: Monocytes exposed to butyrate were rapidly polarized toward M1 inflammatory phenotype
(CD45+CD14+ CD86+ CD206-CD69+). Moreover human MoDC generated in presence of butyrate
acquired a peculiar immune regulatory profile characterized by a sustained expression of CD103+
marker. Butyrate-derived DCs had no effect on regulatory cell differentiation of co-cultured naïve
CD4+ T cells, but they were able to increase the percentage of CD4+ terminally differentiated effector
memory T cells (CD45RA+CCR7-, TEM) whose levels were significantly reduced at baseline before
butyrate stimulation in CMA patients. On the contrary, we found a significant expansion of
CD25+CD27-/dim Treg cells when naïve CD4+ T cells were directly exposed to butyrate.
Conclusions: Butyrate promotes the precursors of tolerogenic M2 macrophages, the CD103+ DC and
CD25+CD27-/dim Treg cells in PMBCs from CMA children. These tolerogenic actions support the role
of butyrate as effective BM component against food allergy.
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Objectives and Study: Atopic Dermatitis (AD) affects 17-24% of the paediatric population, developing
during the first 6 months of life in 45% of affected subjects [1]. Children with AD have a higher risk for
developing food allergies ('allergic march'). Intervention trials in formula-fed infants have found
reduced eczema incidence when formula is supplemented with specific prebiotics or probiotics [2],
although the mechanism of immune-modulation has not been defined. We have used a mouse model
to examine the role of gut-associated immune T cells in the development of eczema; with a focus on
mucosal-associated invariant T (MAIT) cells. These cells, which are abundant in mucosal tissues,
require microbial colonization of the gut for their functional development. MAIT cells display
remarkable functional heterogeneity and it is intriguing to consider the possibility that the composition
and function of the gut microbiota may significantly influence their activity.
Methods: Topical application of the Vitamin D3 analog, MC903, in a mouse model induces changes in
skin morphology and inflammation resembling the phenotype of AD [3] . Ear thickness was determined
as a measure of inflammation, over 3 weeks treatment. Gastrointestinal tissues were collected for
histology and immune cell phenotyping throughout the treatment period to determine gut immune cell
involvement. Studies were repeated using MR1 knockout (MR1 ko) mice (lacking functional MAIT
cells).
Results: Chronic treatment with MC903 led to all clinical characteristics of AD, including reddened
and swollen ears and skin barrier dysfunction [3]. Thymic Stromal Lymphopoietin (TSLP), which has
been shown to be induced in epidermal keratinocytes in this model, was detected in gastrointestinal
tissues 9 days after MC903 treatment. Proportions of immune cells in gastrointestinal tissues were
altered, with reduced basophils and B cells, and increased proportions of T regulatory cells,
eosinophils, and MAIT cells. In MR1 ko mice, MC903-driven features of AD were strongly reduced.
TSLP expression was decreased in the gastrointestinal tract of these mice.
Conclusions: In this murine model of AD, MAIT cells play a pivotal role in the generation of
cutaneous inflammation, which extends to the gut. As MAIT activity can potentially be influenced by
the diet-microbiome axis, these cells may be critical to diet-induced changes to health and disease,
both in the skin and the gut, and may be mechanistically involved in the 'allergic march'.
References:
1. Czarnowicki T, et al. 2017. Journal of Allergy and Clinical Immunology. 139: 1723.
2. Dang D, et al. 2013. Journal of International Medical Research. 41: 1426.
3. Naidoo K, et al. 2018. Journal of Investigative Dermatology. 138:2606.
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Objectives and Study: Galacto-oligosaccharides (GOS) are widely applied in infant formula, because
of their well-established gut microbiota modulating effects. The stimulation of in particular
bifidobacteria has been demonstrated in multiple in vitro and clinical studies. 2´-Fucosyllactose (2´-FL)
is the most prominent human milk oligosaccharide produced by secretor mothers. Only recently, 2'-FL
became available for application in infant formula and is also known for its bifidogenic effects from
mainly in vitro and observational studies. While the few studies reported targeted infants, even less is
known about effects of these compounds in toddlers. We compared the microbiota modulating effects
of GOS and 2´-FL in ex vivo faecal batch cultures from infants and toddlers.
Methods: The micro-Matrix, a pH-controlled Mini-Bioreactor Fermentation System with medium
mimicking the gut environment, was inoculated with faecal pools from either formula-fed infant (1-6
months) or toddler (12-18 months) donors, to simulate colonic fermentation in these two target groups.
GOS and 2'-FL were added separately or in combination in two different ratios (1:1 and 3:1) and in
three different final total concentrations (2.5, 10 and 40 g/l). DNA extracted from 6h fermentation
samples was used for 16s rDNA sequence profiling and the results statistically compared by
PERMANOVA (six replicates per group).
Results: All treatments induced a clear shift in the microbiota composition and increased alphadiversity compared to the oligosaccharide-free fermentation control in both age populations, with the
exception of the highest 2'-FL dose added to toddler faeces. Although microbial shifts on the genus
level appeared similar between the different treatments compared to control, i.e. increased
abundances of Bifidobacterium and Lactobacillus in infants, Bifidobacterium, Veillonella, Allisonella,
and Streptococcus in toddlers and a decrease of proteobacteria including Escherichia under all
conditions, pairwise comparison revealed statistically different microbiota compositions for GOS vs 2'FL (p=0.036) and 2'-FL vs GOS/2'-FL (p=0.014) in infants and for GOS vs GOS/2'-FL (p=0.021) and
2'-FL vs GOS/2'-FL (p=0.01) in toddlers. The differences are rather due to variation in less abundant
genera. At low dose it appeared that the combination of GOS and 2'-FL induced shifts to a more
complex microbiota composition with higher diversity compared to the single compounds. At high
dose, GOS/2'-FL in combination ameliorated the deviating effects observed for 2'-FL alone. Visually
distinct clusters were observed for different dosages for some of the treatments, suggesting the
presence of dose effects especially in the infant population, though not always statistically significant.
Conclusions: GOS and 2'-FL show clear microbiota modulating effects in vitro with similar (e.g.
Bifidobacterium stimulating effect) but also oligosaccharide-specific features in infant as well as toddler
faecal fermentation samples. The variation in the less abundant genera fraction and the question
whether the combination of both oligosaccharides might exert complimentary effects eliciting intragenus differences requires further investigation and together with the potential dose effects
encourages validation in clinical trials.
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Objectives and Study: MicroRNAs play a central role in the regulation of gene expression and have
been detected in human breast milk. It has been demonstrated that different feeding strategies affect
the gene expression of intestinal epithelial cells in a pig model, possibly through microRNAs.
Importantly humans are great consumers of xenobiotic milk (i.e. formula), which possibly have similar
components and bioactive properties like human breast milk.
Methods: We therefore compared the microRNA profiles of human breast milk with those of other
species. Furthermore we investigated the intestinal passage and especially uptake of milk microRNA
through the intestinal mucosa in a preterm pig model. Therefore, we supplemented the fed milk with a
specific microRNA (cel-mir-39) from the nematode C. elegans as an example for nutrition-derived
xenobiotic microRNA and as reporter of the intestinal passage and uptake. Finally, we analysed the
development of microRNA profile in human breast milk over time analysing milk samples from
voluntary women in childbed at different moments during the lactation.
Results: microRNA profiles were conserved in mammals with taxon-specific microRNA signatures.
Interestingly all equine microRNA profiles are more similar to the human compared to the bovine
profiles, even though bovine milk is the most consumed xenobiotic milk in western countries. The
preterm pig model showed that the nematode-specific microRNA cel-mir-39 is not only absorbed in the
intestinal epithelium but also reaches the bloodstream, potentially with systemic effects. Finally the
profiling of microRNAs in human milk during lactation showed a constant pattern in the first three days,
suggesting that these conserved and constant microRNAs play a relevant signalling role for the
offspring.
Conclusions: MicroRNAs are potential bioactive components of breast milk and might play a role in
the vertical transmission of epigenetic signals from the mother to the offspring. In particular, this
mechanism could influence intestinal maturation and immune system. This hypothesis should be
further investigated since if true an optimization of our feeding strategies would be needed to deliver
the appropriate epigenetic message, especially in case of xenobiotic nutrition.
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Objectives and Study: Childhood obesity is a global public health issue and is conditioned by
socioeconomic environment as well as individual behavior. Socioeconomic status (SES) is a wellknown risk factor for childhood obesity, though the exact relationship varies among different countries.
For this reason, we sought to evaluate the relationship between socioeconomic status and obesity in
Korean children.
Methods: The data of 14,482 children between the ages of 2 and 18 (7,652 boys and 6,830 girls)
were collected from the fourth, fifth, and sixth Korea National Health and Nutrition Examination
Surveys conducted between 2007 and 2015. Body mass index (BMI) was calculated from measured
anthropometric data using the 2007 Korean National Growth Charts.
Results: Upon univariate analysis, this study identified statistically significant differences in current
maternal smoking habits, maternal overweight and obesity, paternal overweight and obesity, children's
age, paternal education level, and monthly family income among obese children. Obesity among
Korean children was associated with maternal BMI and paternal BMI in 2007-2009, 2010-2012, and
2013-2015. In 2013-2015, obesity among Korean children was associated with current maternal
smoking [adjusted odds ratio (aOR): 4.62, 95% confidence interval (CI): 2.30-9.27]. Logistic regression
analysis showed that obesity categorized according to age group was positively associated with
paternal education level/high school graduation (aOR: 1.61, 95% CI: 1.06-2.46 for ages 7-12),
maternal smoking (aOR: 2.67, 95% CI: 1.40-5.09 for ages 7-12), maternal BMI (all age groups),
paternal BMI (all age groups), and low monthly family income (aOR: 2.69, 95% CI: 1.20-6.05 for ages
2-6).
Conclusions: Current maternal smoking habits, paternal education, and low family income are
potential risk factors for obesity in Korean children. Additional investigations of various factors affecting
SES should be performed to determine what can be taken to reduce the prevalence of childhood
obesity. Further longitudinal studies are needed to better understand the many factors underlying the
associations between SES and obesity in Korean children. To prevent childhood obesity, coordinated
efforts by governments, health organizations, local communities, individuals, and families are needed.
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Objectives and Study: To describe our experience since the implementation of the Expanded
Newborn Screening program in our Region.
Methods: Observational and retrospective study in a tertiary pediatric centre with long term follow-up
of neonatal metabolic screening. All the patients studied in the Metabolic Department since November
2011 to November 2018, for an abnormal screening, were included. In all of them, the altered
metabolite, the confirmation in reference laboratory, the clínical data of the patients, the biochemical
and clinical diagnosis and the follow-up, were analised.
Results: During the period of time 95 newborn were studied in our centre for an abnormal screening,
55 of them (57.8%) were girls. Altered metabolite was confirmed in 48 patients (50,5%). 24 Inborn
Errors of Metabolism (IEMs) were diagnosed: 9 hyperphenylalaninemia (3 benign
hyperphenylalaninemia and 6 classical phenylketonuria) 3 medium-chain acyl-CoA dehydrogenase
deficiency, 3 very long-chain acyl-CoA dehydrogenase deficiency, 3 methylcrotonylglycinuria, 2
methylmalonic acidemia with homocystinuria, 2 propionic academia and 2 primary deficiencies of
carnitine.
Other diagnoses were: vitamine B 12 deficiency (13 patients), transitional alterations without any
pathology identified (7 patients), heterozygous mutations of fatty chain oxidation (4 patients).
18 disorders in newborns´ affected parents were detected: 12 maternal vitamin b12 deficiency, 3
maternal systemic primary carnitine deficiency, 1 maternal carnitine transporter deficiency, 1 maternal
glutaric aciduria type 1 and 1 paternal benign hyperphenylalaninemia.
Genetic diagnosis was conclusive in all the IEMs and 6 new mutations were found. None of the
patients died due to his metabolic disorder.
Conclusions: Neonatal metabolic screening detects metabolic and non-metabolic diseases in
patients and relatives, especially vitamine B 12 deficiency secondary to maternal deficiency. There is a
high correlation between biochemical and genetical diagnosis in IEMs.
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Objectives and Study: Bile salt-dependent lipase (BSDL) has been shown to be capable of
promoting the proliferation of different types of cells. However, no study to date has linked the
endocytosis of BSDL with the mitogenic activity of BSDL, and no direct signaling pathway for the
proliferative effect of extracellular BSDL has been identified. We sought to investigate the signaling
pathway and the membrane receptor through which BSDL might promote the proliferation and barrier
function of intestinal epithelial cells.
Methods: Caco-2 cells were treated with recombinant BSDL and the proliferation and barrier function
of the cells were assessed. The effect of BSDL on the activation of Wnt signaling was investigated in
LRP6 silenced and non-silenced cells. Moreover, the phosphorylation of various Wnt-pathway
components after BSDL treatment was measured through western blotting, and the interaction
between BSDL and LRP6 was examined by performing Sulfo-SBED crosslinking and
coimmunoprecipitation assays.
Results: BSDL treatment increased Caco-2 cell proliferation and barrier function, and BSDL induced
β-catenin nuclear translocation and activated Wnt-target gene transcription. Moreover, in the Wnt
pathway, BSDL increased the levels of non-phosphorylated-b-catenin (Ser33/37/Thr41),
phosphorylated-GSK-3b (Ser9), and phosphorylated-b-catenin (Ser552), with the induction of bcatenin Ser552 phosphorylation being dependent on PI3K activity. Notably, silencing of LRP6
expression impaired BSDL endocytosis and decreased BSDL-induced cell proliferation, β-catenin
nuclear translocation, and gene-transcription activity.
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Objectives and Study: Human milk contains all the nutrients necessary to support infant growth and
development, including a rich repertoire of functional compounds, hormones and growth factors
related to the multiple benefits of breastfeeding. Among the many functional components in human
milk some are currently added to infant formulas. The goal of this study was to explore the potential
synergistic effect of some of these ingredients, namely: lutein (L), natural vitamin E (NVE) and the
human milk oligosaccharide, 2'-fucosyllactose (2'-FL), specifically on the modulation of infant intestinal
microbiota in an in vitro fermentation model.
Methods: Faecal slurries from a 2-month-old infant fed an infant formula without pre or probiotics
were inoculated in a multi-well plate fermentor. 2´-FL and a blend NVE and L were added (see Table
for doses and combinations). Anaerobiosis, temperature and pH levels were maintained and
monitored throughout the study. All tests were done in triplicate. The following parameters were
measured: short chain fatty acids (SCFA), bacterial sequencing, and real-time PCR (RT PCR) for the
quantification of Bifidobacterium spp., Lactobacillus spp., Bifidobacterium longum and Lactobacillus
fermentum.

Assays/ingredients

2'-FL

Lutein

Natural Vitamin E

Control 0h

na

na

na

Control 24h

na

na

na

2FL HD

1g

na

na

Blend HD

na

132 mcg

10.3 mg

Blend+2FL HD

1g

132 mcg

10.3 mg

2FL LD

200 mg

na

na

Blend LD

na

24.4 mcg

2.06 mg

Blend+2FL LD

200 mg

24.4 mcg

2.06 mg

Blend (HD)+2FL (LD)

200 mg

132 mcg

10.3 mg

[Experimental combinations and ingredient doses*]
*na, not added; HD, high dose: approximate amount of the ingredient in the milk received by an infant
in one day. LD, low dose: approximate amount of ingredient in the milk received by an infant in one
feeding.
Results: 2'-FL increased lactic acid and decreased propionic acid in the media. The following changes
in the microbiota were obtained when 2'-FL was added: 1) increased diversity of infant intestinal
bacterial communities at HD; 2) decreased Bacteroidetes (HD), increased Actinobacteria at both
doses and Proteobacteria phyla (HD); 3) at the family level, increased Bifidobacteriacea and
Ruminococaceae (both doses), increased Enterobacteriaceae (HD), and decreased Bacteriodaceae
(HD); 4) at the genus level, increased Bifidobacterium (both doses) and Escherichia (HD), decreased
Bacteroides (HD), and a trend to increased Lactobacillus; 5) at the species level and quantified by RT
PCR, increased Bifidobacterium and Lactobacillus species, particularly B. longum. This increase was
potentiated with the addition of L and NVE in the media.
Conclusions: 2'-FL showed a prebiotic effect in infant intestinal microbiota, affecting SCFAs
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production as well as modulating many bacterial populations at multiple phylogenetic levels. Its
combination with L and NVE, which are ingredients in human milk and in some infant formulas, worked
synergistically to potentiate 2'-FL's prebiotic effect.

Disclosure of Interest: The authors are employees of Abbott Nutrition or ADM Biopolis
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Objectives and Study: Human milk oligosaccharides (HMOs), a structurally diverse group of
carbohydrates from human breast milk, shape the evolving infant gut microbiota by serving as a
fermentable energy source. Using an infant colon fermentation model, the effect of an HMO, 2'fucossyllactose (2'-FL) on the composition of the microbiota and production of microbial metabolites
was evaluated in comparison to galacto-oligosaccharides (GOS) and lactose. A medium without
added carbon source was used as a control.
Methods: Nine parallel simulations were performed with the EnteroMIX® colon simulator which is
comprised of four sequentially connected glass vessels representing different parts of the colon. Total
bacteria were measured by flow cytometry, and total bifidobacteria by qPCR. Overall microbial
composition was analysed by 16S rRNA amplicon sequencing. Microbial metabolites and 2'-FL levels
were analysed by chromatographic methods.
Results: The utilization of 2'-FL by the complex the bacterial community varied between simulations.
Based on this, we grouped the simulations as 2'-FL fast- and slow-fermenting groups. Regardless of
added carbon source, 2'-FL slow-fermenting group had a higher abundance of the phylum
Proteobacteria, which was explained largely by increased abundances of unclassified
Enterobacteriaceae. The phylum Actinobacteria was increased in fast-fermenting group, with a trend
towards higher abundance of Bifidobacterium spp. Total bacterial numbers increased significantly
more in the 2'-FL fast-fermenting group in comparison to slow-fermenting group, as detected by flow
cytometry. Fast-fermenting group had numerically more bifidobacteria by qPCR in control, 2'-FL and
GOS simulations compared to slow-fermenting group. 2'-FL, lactose, and GOS significantly increased
the sum of SCFAs and lactic acid in the fast-fermenting group, and a significantly higher level of acetic
acid was observed with 2'-FL and GOS. For the slow-fermenting simulations, increases in SCFAs and
lactic acid were observed only with lactose and GOS, which were due to significant rise in acetic and
lactic acids. In the fast-fermenting simulations, the levels of total BCFAs were significantly decreased
by 2'-FL, lactose, and GOS, mainly due to reduced levels of 2-methylbutyric acid in 2'-FL and GOS,
whereas lactose only generated isobutyric acid in the later stages of simulations. In the slowfermenting simulations, lactose and GOS significantly increased total BCFA concentrations but only in
later stages of simulations. There were no significant changes in the sum of BAs between the fast- and
slow-fermenting groups.
Conclusions: Using the infant colon simulator, we could find distinct variation in the ability of complex
infant microbiota to utilize 2'-FL. The fast-fermenting group showed higher bacterial numbers and a
trend for higher abundance of bifidobacteria. More detailed analysis of the microbiota in the faecal
samples and specifically bifidobacterial composition could potentially explain the differences between
simulation types. The difference in 2'-FL consumption between simulations indicates its specificity as
an energy source for only certain microbes.

Disclosure of Interest: Research was funded by DuPont Nutrition & Health. All authors except Ilmari
Ahonen are employed by DuPont Nutrition & Health. DuPont manufactures and markets 2’fucossyllactose as brand name CARE4U™.
Contact e-mail address: krista.salli@dupont.com
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Objectives and Study: The aim of the study was to characterize the interplay between lactase
genotype, dietary lactose intake and intestinal microbiota in in a population of 13-year-old Finnish
subjects who were followed from birth primarily for the emergence of allergy.
Methods: We used the data and material of the follow-up visit at 13 year of age of a clinical doubleblind randomized placebo-controlled trial on primary allergy prevention in Finnish subjects (n=1223).
Both DNA and stool samples were available from 324 subjects. We genotyped the main polymorphism
in the Caucasian population associated with lactase persistence, i.e. the position 13910 in the gene
MCM6 . The bacterial composition in stool samples was analysed by Illumina MiSeq sequencing the
hypervariable V3-V4 region of the 16S rRNA gene. The statistical analysis was conducted in R with
the package mare.
Results: Lactase persistent genotype (C/T- or T/T-13910) was observed in 259 (80 %) subjects and
non-persistent genotype (C/C-13910) in 65 (20 %) subjects. Individuals with CC genotype who
consumed lactose-containing dairy products over 300ml/day had greater abundance of Bifidobacteria
than those with CT or TT genotype and similar lactose consumption (p< 0.0006, FDR< 0.02).
Bifidobacterium abundance in stool samples from individuals with lactase non-persistent genotype and
low lactose consumption was comparable to that in samples from individuals with lactase persistent
genotype. In individuals with lactase persistent genotype, lactose consumption did not seem to impact
Bifidobacterium abundance in stool. Gastrointestinal symptoms were not associated with intestinal
Bifidobacterium abundance in individuals with CC genotype who consumed lactose-containing dairy
products.
Conclusions: Dietary lactose intake in individuals with lactase non-persistent genotype is associated
with greater Bifidobacterium abundance in the gut. Bifidobacteria reside in the large intestine and
metabolize lactose, thus probably contributing to the lactose tolerance of an individual with lactase
non-persistent genotype.
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Objectives and Study: Childhood obesity rise is of great concern, but its reasons remain unclear.
Fast growth rate during infancy may increase obesity risk. Obesity development is influenced by both
external (mother anthropometry, climate, etc.) and internal factors (genetic predisposition). However,
there are few studies of combined effects of these factors on the growth rate of infants. We aimed at
studying the rs9939609 polymorphism of FTO gene effect on the growth rate of infants from mothers
with and without obesity living in the southern region of Russia - Astrakhan city.
Methods: The anthropometric indices of 100 infants from Astrakhan were measured from birth to 12
months of age and Z-scores weight for age (WAZ), length for age (LAZ), weight for length WLZ and
body mass index for age (BAZ) (ANTHRO, 2005) at birth and their changes (delta) from 0 to 1, 3, 6, 9,
and 12 months were calculated. Infants were genotyped by the rs9939609 polymorphism of the FTO
gene by real time PCR. Statistical analysis was performed by SPSS 17. The differences were
considered as statistically significant at p< 0.05.
Results: For mothers with obesity (n=40) infants with AA genotype of the rs9939609 polymorphism
had a significantly higher body weight, WAZ (M±m) (0.99±0.31 vs. 0.06±0.21, p=0.032), LAZ
(2.34±0.32 vs. 1.51±0.24, p=0.038) and BAZ (-0.31±0.25 vs. -1.10±0.19, p=0.038) at birth compared
with carriers of the AT genotype, and significantly lower growth rate for 1, 3, 6 and 9 months of life
(lower values of delta WLZ from 3 to 6 months -0.01±0.23 vs. 0.54±0.14, p=0.02, and from 0 to 6
months 3.46±0.26 vs. 4.67±0.20, p=0.003; BAZ from 3 to 6 months 0.83±0.29 vs. 1.63±0.17, p=0.02,
and from 0 to 6 months 2.16±0.3 vs. 3.60±0.22, p=0.006). Growth rate increase tendency was
observed in these infants from 9 to 12 months of life (delta WLZ 0.88±0.28, 0.23±0.11 and 0.27±0.18,
and delta BAZ 1.13±0.29, 0.50±0.12 and 0.53±0.20 for carriers of AA, AT and TT genotypes,
respectively). At the age of 12 months carriers of AA genotype had a higher body weight (10.9±0.2 kg,
10.8±0.1 kg and 10.6±0.1 kg at the AA, AT and TT genotypes, respectively). In mothers without
obesity, the same effect of genotype on infants´ growth rate was observed, but without significance.
Conclusions: The obesity risk genotype AA of the rs9939609 polymorphism in combination with
mother obesity contributes to increased intrauteral weight accumulation by fetus. Increased birth
weight might be inhibiting growth of infants up to 9 months of age. These results are different from the
results of our previous study in infants with AA genotype from mothers predominantly without obesity
living at more northern region of Russia which demonstrated fast growth rate from the first month of
life [1]. Nutritional status of mothers and climate-geographical features, thus, can influence the
phenotypic manifestations of genetic polymorphisms in infants. Our results pose the question about
optimal feeding practice in infants genetically predisposed to obesity who demonstrate the low growth
rate during the first 9 months of life.
Reference: 1-Shilina N., Legonkova T., Sorokina E., Shtykova O., Netunaeva E., Makurina O.,
Pyrieva E., Kon I. //JPGN.2018,Vol. 66, suppl.2, P. 974.

Contact e-mail address: nshilina567@gmail.com

Volume 68, Supplement 1, May 2019

1046

NUTRITION - Basic and/or Translational Science
N-P-015
Mineral bioaccessibility from amino acid based medical nutrition formulas for infants and
children under different digestive conditions in vitro
Francina Dijk1, Evan Abrahamse2, Ingrid Renes2,3, Ardy van Helvoort1,4
1Danone

Nutricia Research, Nutricia Advanced Medical Nutrition, Utrecht, Netherlands
Nutricia Research, Early Life Nutrition, Utrecht, Netherlands
3Emma Children’s Hospital AMC, Department of Pediatrics, Amsterdam, Netherlands
4Maastricht University, School of Nutrition and Translational Research in Metabolism, Maastricht,
Netherlands
2Danone

Objectives and Study: Mineral bioavailability from food is influenced by many factors including, but
not limited to, the food matrix and viscosity, food processing, mineral composition (chemical source of
salt and concentration), co-ingestion of other food items, route of administration (e.g. oral intake vs.
post pyloric tube feeding), as well as physiological factors like mineral status, functional state of the
gastrointestinal tract, age and use of medication.
Generally, amino acid based medical nutrition formulas (AAFs) are provided orally and undergo
digestion and acidification in the stomach before arrival in the small intestine. However, in some
specific conditions infants and children are exclusively fed with AAFs directly into the small intestine
(i.e. post pyloric feeding). This special type of feeding, where digestion and acidification of the
stomach is bypassed, is one of the most challenging conditions experienced in clinical nutrition.
Furthermore, there are clinical situations where gastric digestion is compromised due to specific
medical conditions or use of medication that interferes with gastric acidification (e.g. commonly used
proton-pump inhibitors (PPIs)).
In vivo bioavailability is difficult to study in infants and children; therefore, we developed in vitro
methods to evaluate mineral bioaccessibility (fraction of mineral that is potentially available for
absorption) from AAFs under different digestive conditions. In this research we have investigated 3
infant and three junior AAFs from 3 manufacturers.
Methods: To assess bioaccessibility of calcium and phosphorus from AAFs, products were analysed
for dialyzability of minerals from the formula during and after digestion at three different digestive
conditions mimicking:
1: Normal digestion: saliva, stomach pH3.5 followed by intestinal digestion at neutral pH
2: Post pyloric feeding: intestinal digestion at neutral pH only
3: PPI digestion: saliva, stomach pH7.0 followed by intestinal digestion at neutral pH
Results: After normal digestion, bioaccessibility ranged between 33% and 65% for calcium, and 57%
and 85% for phosphorus (see figure). Under conditions where gastric acidification was absent or
bypassed, bioaccessibility decreased considerably for both minerals. Furthermore, under these
conditions differences in bioaccessibility were more profound and related to the amount and type of
mineral salt in the product. Whereas the salts used in product A and B, and C and D were different,
bioaccessibility was quite similar for phosphorus with slightly higher bioaccessibility for calcium in
product A and B. Product E and F had higher bioaccessibility for calcium under intestinal and PPI
conditions, however absolute phosphorus bioaccessibility levels in E and F were substantially lower
than product A, B, C and D because the total amount of Ca and P is less.
Conclusions: Mineral bioaccessibility from AAFs can be influenced by the route of administration,
specific digestive conditions, product pH, and the amount and type of mineral salt in the formulation.
The developed in vitro methodology enables optimization of mineral composition in the design of
medical nutrition products, which may be helpful for patients with medical conditions requiring the use
of prolonged high dose PPIs and/or administration into the small intestine.
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Objective and Study: Human milk contains more than 1000 individual oligosaccharide structures.
These human milk oligosaccharides (HMOS) play an essential role in the postnatal growth and
development of the mucosal immune system. The unique diversity of HMOS include galactoses. One
specific functional structure is based on the elongation of lactose (galactose-glucose) with a further
galactose residue forming three immune active galactosyllactoses (Gal-Lac), namely 3′galactosyllactose (3'GL), 4′galactosyllactose (4'-GL) and 6′-galactosyllactose (6'GL) (Newburg et al.,
2016). The aim of the current study was to investigate the ability of structurally different HMO-like
galactosyllactoses, to protect the intestinal epithelial barrier and to unravel the importance of their
structure (linkages) in these microbiota-independent effects.
Methods: Human intestinal epithelial Caco-2 cell monolayers grown in a transwell system, model for
intestinal barrier function (Akbari et al., 2016), were pretreated with different galactosyl-lactoses,
including 3'GL, 4'GL and 6'GL for 24h, before being exposed to the fungal toxin deoxynivalenol (DON,
a trigger for intestinal integrity breakdown). In addition, the difference between 3′GL with an α1-3 and a
β1-3 glycosidic linkage was examined. Measurements of the trans-epithelial electrical resistance
(TEER) and lucifer yellow (LY) permeability were conducted to investigate barrier integrity. Release of
interleukin-8 (IL-8/CXCL8), a typical marker for inflammation, was measured by ELISA.
Results: 3′GL prevented the DON-induced loss of epithelial barrier integrity as measured by
increased TEER values and a reduction in the DON-affected LY flux across the intestinal epithelial
monolayer, while 4′GL and 6′GL did not show a significant effect on the intestinal epithelial barrier
function. Interestingly, the galactosyl-lactose with a β1-3 glycosidic linkage was effective in protecting
the intestinal barrier function, whereas the galactosyllactose with an α1-3 glycosidic linkage did not
prevent the DON-induced disrupted intestinal barrier. Interestingly, all galactosyllactoses were able to
decrease the DON-induced IL-8 release, suggesting specific interaction.
Conclusions: The structures of specific galactosyllactoses show different effects in protecting the
intestinal epithelial barrier under challenges with 3'GL with a β1-3 glycosidic linkage showing a
protective effect on the epithelial barrier. These data further support the notification that it is of key
importance to understand the function and diversity of the structures within the total pool of HMOS,
including the specific benefits of 3'-GL within early life nutrition.
References:
- Akbari P, Fink-Gremmels J, Willems RHAM, Difilippo E, Schols HA, Schoterman MHC, Garssen J,
Braber S. Characterizing microbiota-independent effects of oligosaccharides on intestinal epithelial
cells: insight into the role of structure and size : Structure-activity relationships of non-digestible
oligosaccharides. Eur J Nutr. 2017 Aug;56(5):1919-1930
- Newburg DS, Ko JS, Leone S, Nanthakumar NN. Human Milk Oligosaccharides and Synthetic
Galactosyloligosaccharides Contain 3´-, 4-, and 6´-Galactosyllactose and Attenuate Inflammation in
Human T84, NCM-460, and H4 Cells and Intestinal Tissue Ex Vivo. J Nutr. 2016 Feb;146(2):358-67.
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Objectives and Study: The objective of this study is to identify the methylation pattern of the
promoter regions of the LDLR, APOB and PCSK9 genes in patients with HF phenotype and without
mutation in these genes.
Methods: We determined as inclusion criteria for the study group: the presence of serum LDL levels
above 230mg / dL and a negative result for the search for genetic mutations in LDLR and PCSK9
genes. We tested the methylation status of these genes using the Methylation Sensitive High
Resolution Melting (MS-HRM) technique, comparing the methylation derivative curve of each sample
with 100% and 0% methylated standards. We found 2 CpG islands in the promoter region of the LDLR
gene and 1 CpG island in the promoter region of the PCSK9 gene, and the 3 islands were submitted
to methylation analysis. The number of samples was: 199 for island 1 of the LDLR gene, 141 for island
2 of the LDLR gene and 185 for the single island of the PCSK9 gene.
Results: The results were: Island 1 of the LDLR gene: 149 (74.8%) of the samples were methylated;
island 2 of the LDLR gene: 141 (100%) of the samples were methylated; single island of the PCSK9
gene: no sample (0%) was methylated.
Conclusion: These findings point to a possible epigenetic mechanism involved in the genesis of FH in
patients without mutation in related genes. We still intend to do the methylation study on the single
island of the APOB gene and compare the results with a control group.
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Children feeding difficulties and disorders due to organic disease in a reference Unit
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Objectives and Study: 1.To describe the characteristics of the patients diagnosed with feedingrelated problems (FRP), either feeding difficulties or feeding disorders (FD), due to organic disease in
a Children FD Unit. 2.To compare them with the rest of the patients referred to the unit in whom the
FRP was not secondary to an organic disease.
Methods: Descriptive study carried out during 2017 in a children FD Reference Unit, made up of
paediatricians specialized in nutrition, speech therapists and psychologists. The clinical histories of all
patients under 6 years of age referred to the unit in this period of time for FRP were reviewed
retrospectively. Those children with emotional, organic or nutritional repercussions were classified as
having a FD. Anthropometric assessment was made measuring weight (W), height (H) and obtaining
Z-scores according to the WHO Growth Charts. SPSS 20 was used for statistical analysis.
Results: 149 patients were reviewed; 83 (55.7%) had an underlying organic disease but only in 41
was the cause of their FRD. These patients were took into account for the analysis: 37(90.2%) were
FD and 4(9.7%) feeding difficulties. A greater proportion of FD was observed in patients with
underlying disease than in those who did not (p0.01).
The most frequent pathologies were: prematurity in 6(14%), digestive pathology in 5(12%),
psychomotor/maturational delay in 4(10%) and heart disease in 4(10%). There were 22 male (54%).
The mean age at symptoms onset (5.4±8.4 months(m)) and the mean age at their first visit
(25±5.01m) was lower than that in those with FRP not secondary to organic disease (p< 0.01). The
time of evolution until they were assessed in the unit was similar in both (mean 20.14±4.76m; p0.463).
22(53%) had affectation of nutritional status, in a higher proportion than in those with FRP not due to
organic disease (p0.026): 13(31.7%) had acute malnutrition superimposed chronic, 7(17.1%) acute
malnutrition and 2(4.8%) chronic malnutrition. Complementary tests were performed in 10(24.4%),
50% were blood tests with alterations only in 1 case. More complementary tests were requested in
children with FRP due to organic disease, but there no were significant differences in the analytical
alterations between both. These patients need in a greater proportion of specific treatment than those
with FRP not due to an underlying disease (p0.01): 11(26%) required treatment by an Speech
Therapist, 4(9.7%) by a Psychologist and 22(53.7%) by both. They also required enteral support in a
greater proportion (p< 0.01): in 24 (58%) enteral support was maintained or initiated.
Conclusions: More than half of the patients presented an organic disease and in approximately half
of them it was related to the development of their FRP. There is a higher proportion of FD in patients
with underlying disease. The results suggest that these patients have a greater complexity given that
they have greater nutritional impact, more complementary tests are required and more specific
treatment and enteral support are needed. Taking into account this complexity and even though the
onset begin earlier, the first assessment in our unit is done just us the rest of patients. Therefore, it
would be convenient to do a closer monitoring in feeding behavior in these patients to intervene at an
early stage.
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The nutritional value of lactose free diets in infants with classical galactosaemia compared
with healthy brestfed babies
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Objectives and Study: Classical galactosaemia or galactosaemia type I is a severe inherited
metabolic disorder due to defect of the enzyme galactose-1-phosphate uridyltransferase (GALT), one
of the few diseases in which breastfeeding is absolutely contraindicated. Infants with galactosaemia
can be fed with lactose free formulas only.
Methods: In the cross-sectional study we estimated chemical composition of lactose free diets of 49
infants (27 girls and 22 boys) with classical galactosemia detected by newborn screening. 9 healthy
breastfed babies made up the comparison group. All infants were about 6 months old and have not yet
received complementary foods. Infants with galactosaemia were fed: 10 with soy-based formula (I
group), 11 with hydrolyzed casein-based formula (II group), 16 with hydrolyzed whey-based formula
(III group), 12 with lactose free casein predominant formula (IV group). Blood levels of total galactose
(TG) were determined in dry blood spots of all infants by fluorometric method. The tolerability of
lactose-free products was evaluated. Diet records were carried out for 3 days with the estimation of
the average daily intake of protein, carbohydrate, fats and energy. Statistical processing was
performed using the package Statistica 6 (StatSoft Inc., USA).
Results: The blood levels of TG in infants with galactosemia were in the target therapeutic range for
galactosaemic patients: in the I group 2.45±0.71 mg/dl, in the II group 2.39±0.45 mg/dl, in the III group
2.29±0.37 mg/dl, in the IV group 2.40±0.39 mg/dl with no differences between groups. But it was
significantly higher (p = 0.000) compared with healthy breast-fed babies (1.35±0.34 mg/dl). The
tolerability of lactose-free formulas was satisfactory in 41 of 49 babies with galactosemia. The use of
soy-based formulas in 6 galactosaemic infants caused allergic reactions and constipation, and uraturia
with moderate nephromegaly in 2 patients. In infants fed with soy based formulas, the average daily
protein intake was 17.0±0.71 g/day, and carbohydrate intake was 113.7±4.05 g/day, that was
significantly higher (p = 0 and p = 0.002, respectively) as compared with protein and carbohydrate
intake in the breastfed group (14.2±1.4 g/day and 107.4±3.7 g/day). In diets based on extensively
hydrolyzed casein formula there was significantly more protein, fat and carbohydrates (p = 0.000) for
all nutrients (17.8±0.77g/day, 34.4±4.8g/day, 117.6±5.19g/day) as compared with breastfed group.
Diets of infants fed by lactose free hydrolyzed whey-based formula differed from breastfed group only
in protein intake (15.3±0.58g/day, p=0.018). All diets with lactose free formulas had not any
differences in energy intake.
Conclusions: Lactose free infant formulas based on different protein source (soy, hydrolyzed whey or
casein, whole milk protein) must be used in galactosaemic infants in accordance with their
tolerability.The level of galactose in blood did not depend on type of lactose free formula used.
Endogenous synthesis of galactose is apparently the cause of a higher TG levels in galactosemic
patients compared with healthy breastfed babies. The consumption of basic food ingredients was
significantly higher in galactosaemic infants receiving lactose free formula feeding.
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Background: Iodine is an essential micronutrient for intellectual development in children. The
information on iodine intakes based on 24-h Urinary Iodine Excretion (UIE) is scant, because iodine
status is only assessed by the measurement of urinary iodine concentration (UIC) in spot urine
samples.
Objectives: The aim of our study was to evaluate the iodine intake of school-age children and
adolescents, using UIE measurement in 24-h urine collections.
Design: The study population included 1270 healthy subjects (677 boys, 593 girls) aged 6-18 years
(mean age: 10.3±2.9) from ten Italian regions. Daily iodine intake was estimated as UIE/0.92, based
on the notion that approximately 92% of the dietary iodine intake is absorbed. The adequacy of
intakes was assessed according to the Dietary Reference Values for iodine of the European Food
Safety Authority (EFSA).
BMI and UIC were also measured for each subject.
Results: Based on the scientific opinion of EFSA, 600/1270 subjects (47.2%) had a lower than
adequate iodine intake, with a higher prevalence among girls (54.6%) compared with boys (40.2%)
(p< 0.001). Whilst UIE and 24-h urinary volumes increased with age (p< 0.001), a progressive
decrease in the percentage of subjects with iodine excretion < 100µg/24-h (p< 0.001) was observed,
without any significant difference in the percentage of subjects with UIC < 100 µg/L. No significant
association was detected between BMI z-score and UIE (p=0.603) or UIC (p=0.869).
Conclusions: A sizable proportion of our population, especially girls, appeared to be at risk of iodine
deficiency. The simple measurement of UIC could lead to underestimate the occurrence of iodine
deficiency in younger children, because of the age-related smaller urine volumes producing spuriously
higher iodine concentrations.
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Effectiveness and safety of the ketogenic diet as a treatment for refractory epilepsy and
cerebral glucose transporter deficit
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Objectives and Study: To describe the characteristics of patients starting a ketogenic diet (KD) in
2015 due to refractory epilepsy (RE) or Glucose transporter type 1 deficiency syndrome (Glut1 DS) in
a tertiary hospital, its adverse effects, neurological, anthropometric, and analytical evolution and
posible related factors.
Methods: Descriptive study of cases of children starting KD from January to November 2015 at our
center by retrospective review of medical records. Analysis using SPSS Statistics version 15.0.
Results: 31 patients (16 males) are included. Four with Glut1 DS and the rest with RE (12
cryptogenic, 4 genetic, 2 metabolic, 2 hypoxic-ischaemic, 5 malformative, 6 others). The mean age
was 7. 05 years (median 6.9, range 0.2 - 17. 5) and the mean time between symptom onset and KD
onset was 5.19 years (median 3. 29, range 0. 04 -16.33). The mean number of pre-KD seizures was 8
seizures / day (0 -30) and the number of antiepileptic drugs (AEDs) was 5.9 (0 -10). Thirteen children
had followed other treatments before. The mean predietary weight percentile was 46 (median 36,
interquartile range (IQR) 12-77.5), the mean height percentile was 41. 9 (median 33; IQR 10-76), and
the mean body mass index was 50. 9 (median 48; IQR 77-69). The type of KD was classic 4:1 in 2
patients, classic 3:1 in 7 and modified Atkins in 22. Fasting was never used. All patients with classic
diet were hospitalized to start it and also children with a modified Atkins whose families did not feel
confident doing it at home or who lived far away from the hospital. The rest started at home (17). The
administration was oral in 30 and by gastrostomy in one. At 3 months (m) seizures decreased in 13
patients, disappearing in 5 (Huterlocher index 100% in 5, 90-100% in 3, 50-90% in 3 and < 50% in 2.
A patient got worse), with a significant difference (p 0. 008). Parents report improvement in behavioral
areas in 16 patients. At 6m the number of children on a diet is 12, with improvement in seizures in 7,
and at 12m 5, with improvement in 4. The number of AEDS at 3m was significantly lower (p 0. 001;
mean 2.14; range 0 - 4). No differences were found between diet type and seizure reduction or
between pathology type and evolution with KD (although there was improvement in all cases of Glut 1
DS). There were also no differences between initiation and at 3, 6 and 12 m in anthropometry and
analytical values.
Side effects were generally mild and transient and only justified the diet withdrawal in 3 (2 by decay
and one by acidosis, dehydration and hyperthermia). KD is withdrawn in 7 more patients (6 for
ineffectiveness, 1 for non compliance).
Conclusions: 1. KD is the treatment of choice in Glut 1 DS. It is effective in ER of different causes
with a decrease in seizures and number of AEDS. 3. It is safe, with few side effects and well-tolerated
in the short term. 4. A study of greater follow-up in time and size would be needed to assess the
evolution and the type of epilepsy with the best response.
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Ketogenic diet in patients with deficit of brain glucose transporter type 1: experience in 5 years
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Objectives and Study: To describe the characteristics of patients undergoing treatment with
ketogenic diet (KD) due to deficit or suspected Glucose transporter type 1 deficiency syndrome (Glut1
DS) and their differences in response to treatment.
Methods: A retrospective, descriptive study of children diagnosed with or Glut1 DS suspected, who
started KD between 2010 and 2015 in our center. Data were analyzed with SPSS Statistics version
15.0.
Results: Eleven patients (6 male) were included. The median age at the beginning of the diet was 5.1
years (y) (range 0.2- 13.5) and the median time between the appearance of the symptoms and the KD
was 9 months (m) (range 1, 6m - 7.6 y). All but 1 had psychomotor retardation and only in 4 there was
genetic Glut1 DS confirmation, with suspicion persisting in the rest due to clinical and other diagnostic
tests. Seven had seizures before starting the diet, with a median of 2 per day (range 1-60). All but 2,
took antiepileptic drugs (AEDS) due to seizures and / or electroencephalographic alterations, with a
median of 3 ( range 2-8). The type of KD was initially a modified Atkins in 7/11 and a classical 3: 1 in
4, changing in 3 of them to the first one during follow-up and in one of those with the modified Atkins to
a low glycemic index. In all cases, the change was made beyond two years after the start of the diet,
always in patients older than 3 years old and no differences were observed in the subsequent
evolution.After 3 m of initiating the KD, the seizures diminished in all patients and 5/7 stayed free of
them, (median 0, range 0-10, Huterlocher index 100% in 5, < 50% in 2). At 6 m, all children who
continued on KD (7/11) continued without seizures and also at 12 m (6), 24 m (5), 3 y (4), 4 y (3) and 5
y (1). We did not have data of 1 patient because change of center. The use of AEDS decreased in the
third m (median 2, range 0-3) and even more in the sixth (median 1.5, range 0-3). In patients without
seizures, subjective improvement is obtained in the cognitive status in half of them (2/4). We did not
find statistically significant differences between the number of seizures and AEDS before and after the
KD, nor in the response based on genetic ratification (4/11). Compliance with the diet is better in
patients with confirmed genetics, without abandonment.
Adverse effects (AE) were well tolerated in 8 patients: hypoglycaemia (2), anorexia (2), dehydration /
acidosis (4), hypercalciuria (2), impaired growth (1), hypoproteinemia (1), hyperuricemia (1), carnitine
deficiency, hypercholesterolemia (2), hypertriglyceridemia (2) and constipation (2). The withdrawal of
the diet occurs only in two patients without compatible genetics due to poor compliance.
Conclusions:
1. KD is the treatment of choice in Glut1 DS with improvement in all cases, being fundamental its
suspicion and early indication.
2. AE are well tolerated.
3. No differences have been found in the response to KD among patients with or without genetic
confirmation, although there is a difference in the dietary compliance, probably related to the different
degree of awareness among professionals and family members when they have an accurate
diagnosis.
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Treatment with ketogenic diet in patients with mitochondrial disease and refractory epilepsy
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Objectives and Study:
1.Describe the characteristics of patients with mitochondrial disease (MD) and refractory epilepsy (RE)
treated with ketogenic diet (KD) in our center.
2. Evaluate their evolution and response depending on the type of disease.
Methods: A retrospective observational descriptive study of patients diagnosed with MD and who
started treatment with KD between 2010 and 2015 in a tertiary hospital. The data were analyzed in
SPSS Statistics version 15.0.
Results: 11 patients were analyzed (6 female, 55.5%). The average age at the beginning of KD was
4.5 years (range 7 months (m) -10 years and 4m). The most frequent diagnoses were respiratory
chain complex I deficiency (3 cases, 27%) and suspicion of unconfirmed mitochondrial disease (3
children, 27%). All had psychomotor retardation. The most frequent types of KD were classic 4: 1 (4,
36.4%) and classic 3: 1 (3, 27.3%). The administration was orally in 6 patients (54.4%), by
gastrostomy tube in 3 (27.3%) and by nasogastric tube in 2 (18.2%). The mean number of seizures
prior to the onset of KD was 12.8 per day (range 2.5-20); 2 patients were in status. In all patients who
continued with the diet at 3 m (8), a clinical response was found (Huterlocher index (HI) 100% in 1, 90100% in 2, 50-90% in 1, < 50% in 4) and in 3 of them the number of antiepileptic drugs (AEDS) was
reduced (37.5%). At 6 m, in 2 patients complete response (CR) was obtained, in 4 partial response
(PR) (IH 90-100% in 1, 50-90% in 1, < 50% in 2) and in 2 there was no observed improvement. Only in
one case the AEDS were decreased. At 12 m, 3 patients were maintained on diet, 2 of them with CR
and one with PR (IH 90-100%). Only one patient completed 24 m of treatment, and he continued
without seizures. No statistically significant differences were found between the response to the diet in
the complex deficit group I and the rest of the sample, nor between the type of diet used or the level of
ketonemia reached. Neither between the type or disease and the decrease in the number of AEDS.
Regarding anthropometry, before the start of the diet, the mean weight percentile was 44.9, (median
45.7, range 6-77) and the mean height percentile was 46.2 (median 55.5, range 3-73). No statistically
significant differences were observed at 3 or at 6 m. The withdrawal of the diet occurred in the first 3 m
in 3 patients (27%), in 5 between 6 and 12 m (45%), and in 2 between 12 and 24 m (18%). At the time
of writing this paper, 1 patient continued with the diet. The reasons for withdrawal were loss of efficacy
(7 patients), appearance of adverse effects (1) and failure to comply with the diet (2).
Conclusions:
1. The short-term efficacy was high but decreased over time and that is why many patients left the
diet.
2. We do not know the reason for loss of efficacy of KD in some of these patients with good initial
response despite good compliance, so more studies are needed to clarify it and the kind of patient in
which it would be indicated.
3. The KD in any case, is a treatment option for these patients, effective and safe in the short term,
which is maintained over time in a percentage of them.
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Objectives and Study:
1. Describe the characteristics of patients who require a ketogenic diet (KD) in the first year of life.
2. Study the results and their adverse effects (AE).
3. Investigate which factors determine a better response.
Methods: A retrospective, descriptive study of children diagnosed with or Glut1 DS suspected, who
started KD between 2010 and 2015 in our center. Data were analyzed with SPSS Statistics version
15.0.
Results: We included 12 patients, 7 men (58.3%), all with psychomotor delay. The indication for KD
was refractory epilepsy in 11 and severe dystonia with nystagmus in 1. The most frequent cause of the
disorder was unknown (49.8%), being suspected in 2 of them a mitochondrial disease. One patient
presented a cerebral malformation (8.3%), 2 a genetic mutation (16.7%), 2 a Glucose transporter type
1 deficiency syndrome (Glut1 DS) and 1 a tuberous sclerosis complex. The mean age at onset of
neurological symptoms was 93 days (d) (range 1d- 9 m). 11 patients received antiepileptic drugs
(AEDS) before KD (range 0-9 m). The mean number of seizures before KD was 5.5 / d (range 0-40), 1
patient was in status and another patient had severe encephalopathy. All received classical KD 3: 1,
started in the hospital; orally in 9 (75%) and by nasogastric tube in 3 (25%). At 3 m, 9 children
improved and in 7 of them seizures were reduced (Huterlocher index 100% in 2, 90-100% in 2, 5090% in 2, < 50% in 1), wich allowed us to decrease the number of AEDS in 6. At 6 m the seizures
decreased in 6 patients (50%) with complete response in 2 and decrease in the number of AEDS in 3
(25%). At 9 m, 7 responded (58.3%), without reducing the number of AEDS. At 12 and 24 m 3 patients
(33.8%) maintained their improvement, being complete in 2 of them. No significant differences were
found depending on the type of epilepsy and the cause of the disorder in the response to KD. The AE
were: hypercholesterolemia (the most frequent, maximum value 271 mg/dl), hypertriglyceridemia
(maximum 326 mg / dl), hypercalciuria (maximum Calcium / Creatinine 0.82 mg / mg, in one case with
calcium oxalate stones), constipation, hypertransaminasemia (maximum AST: 140 U/L, ALT: 216 U/L),
hyperuricemia (maximum 6.4 mg/dl), dehydration, acidosis and nausea and vomiting. The average
duration of the KD was 22 m (range: 22 d - 5 years and 7 m). In 2 it was < 3 m; in 3 : 3-6 m; 2 : 6-12
m; 2: 12-24 m and 3 > 24 m. The reasons for withdrawal were: inefficiency in 3 cases, AE in 3, noncompliance (1), death (1) and duration of more than 2 years in 1 patient.
Conclusions:
1. The reasons to start KD in the first year of life are very serious neurological disorders, cryptogenic,
mitochondrial, genetic and a Glut1 DS.
2. The type of KD used is the classic 3: 1.
3. It is an effective and safe treatment in the first year of life.
4. No differences have been found between the response to KD and the type of disorder or between
the response and kind of seizures, probably due to the small sample size.
5. The KD should be an early therapeutic option in these patients, because of its safety and
effectiveness.
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Objectives and Study: Bowel lengthening procedures (longitudinal intestinal lengthening and tailoring
-LILT procedure and serial transverse enteroplasty procedure - STEP) are one of the treatment
options for children with short bowel syndrome but precise indications, timing and outcomes are still
the subject of debate.
The aim of the study was to review our centre experience in terms of decreasing the proportion of
Estimated Average Requirement (EAR) given by PN/nights on PN post-bowel lengthening surgery.
Methods: We collected data retrospectively of paediatric patients on home PN that underwent a bowel
lengthening procedure over a 17 year period (2001-2018). The timing of different procedures was
documented and we calculated the proportion of EAR delivered by PN/nights on PN pre-bowel
lengthening, 1-year post procedure and at the present time.
Results: 10 children (7 males) with a median (range) age of 10.3 years (3.7-17) underwent a bowel
lengthening procedure. The cause for short bowel was gastroschisis in 7/10 with 1 case of NEC and 2
of bowel atresia. The median (range) initial bowel length was 17.5 cm (10-30); none had ICV or full
colon although 9/10 had a partial colon. The PN was started at a median (range) of 2 days of life (129). 3 patients underwent a LILT procedure (2 of whom also had later STEP), 9 underwent a first
STEP procedure at a median (range) age of 2.6 years (0-11.5), 3 patients underwent a second STEP
(1 had a LILT previously) and one patient underwent a third (duodenal) STEP. The median (range)
bowel length pre first STEP was 27 cm (17-60), after the first procedure the median (range) was 55 cm
(26-90) and for the ones who had a second procedure 108 cm (85-125). Only one patient came off PN
(6 months after a STEP procedure); his % EAR derived from PN before procedure was 80%, with 7
nights PN/ week; however, before surgery he was off PN for a total of 14.7 months over 5 different
periods between 2002 and 2006 and always restarted due to poor weight gain. One patient underwent
a combined liver and small bowel transplant due to end stage liver disease and one patient had
isolated small bowel transplant due to loss of venous access at 7 and 9.3 years of age respectively;
both are off PN, one still on IV fluids. One patient died age 7 months from end stage liver disease
having had a STEP aged 6 days and was on full PN at the time of death. The median (range) % EAR
derived from PN before surgery was 82.8% (34%-105%), and the median (range) days of PN were 7
nights/week (2-7). 1 year post last procedure undertaken, the PN % EAR decreased to 48.8% (median
of 3.5 nights/week) and currently the EAR given by PN (excluding the transplanted and death patient)
is 42.5 % (4 nights/week).
Conclusions: Only 1/10 child who had bowel lengthening came off PN after surgery in our centre and
he had good enteral tolerance at the time of surgery but could not grow when PN was stopped. The
rest of the patients that are alive and have not undergone small bowel transplant (n=6) are still PN
dependant although the % EAR from PN/nights on PN have slightly reduced. The precise indications,
benefits and long term complications of bowel lengthening procedures remain unclear. It is possible
that only patients who are close to full enteral autonomy should be considered for this surgery.

Contact e-mail address: elena.cernat@nhs.net

Volume 68, Supplement 1, May 2019

1059

NUTRITION - Clinical nutrition
N-P-026
Review of weaning strategies in short bowel syndrome intestinal failure patients in a single
centre
Charmaine Chai1, Susan Hill1, Efstratios Saliakellis1, Jutta Koeglmeier1, Sarah Macdonald1, Kelly
Larmour1
1Great

Ormond Street Hospital for Children NHS Foundation Trust, Gastroenterology, London, United
Kingdom
Objectives and Study: To review the current weaning strategies in children with intestinal failure (IF)
due to short bowel syndrome (SBS) on long-term PN treatment managed in a well established IF
rehabilitation centre.
Methods: Medical records of all children managed by our IF rehabilitation service with IF primarily
related SBS with onset in infancy who were discharged home on PN treatment from 2007-2017 were
reviewed.
Results: 20 patients were identified. Diagnoses were necrotising enterocolitis (NEC) in 9 cases,
volvulus in 4 cases, and 2 cases with gastroschisis 2 with intestinal atresias 2 with Hirschsprung's
disease. One was excluded since early care was overseas. Ten of the remaining 19 patients had
successfully weaned from PN and 2 had died (one post intestinal transplant and the other from
unrelated chronic kidney disease). Median age (corrected for gestation) when weaned was 2 years 4
months (range 1 year 6 months - 5 years 9 months). Median number of days on PN was 884 days.
Median small intestinal length was 32cm (4.5cm - 120cm). Five weaned patients had ultra-SBS (<
10cm small intestine remained).
Eight of the 9 cases followed the same method of feed introduction. Trophic feeds were first
introduced via 2-hourly bolus feeds, then continuous nasogastric(NG) feed. Expressed breast milk
(EBM) was first choice if available. In all cases EBM was insufficient after a few weeks and patients
were successfully weaned onto amino-acid based or elemental feed with/without high MCT content.
Once volume tolerance had been met with continuous feeds, patients were changed to NG or oral
bolus feeding. Solids were introduced as soon as feasibly possible from 4-6 months of age. In one
case with small intestinal length 4.5cm and stoma stenosis oral 'sham' feed was commenced and
aspirated via NG tube.
Please see table below for feed tolerated according to diagnosis:
NEC
Weaned/Total

"Volvulus
"Gastroschisis "Hirschsprung's
"Atresias
Weaned/Total" Weaned/Total" Weaned/Total" Weaned/Total"

Total

6/9

1/4

1/2

0/2

2/2

Amino Acid

3/4

1/2

1/2

0/2

0

Extensively
Hydrolysed

1/1

0

0

0

0

0/2

0

0

2/2

0

0

0

0

Extensively
Hydrolysed
2/3
with high MCT
concentration
Other

0/1

[Successfully weaned patients by formula and underlying pathology]
There were no statistically significant differences between type of feed and incidence of weaning.
Conclusion: Children with SBS tolerate early enteral feed alongside PN. EBM was well tolerated, but
not continued >few weeks. Current practice was to discharge home SBS patients with IF on a-a or
extensively hydrolysed (usually with high MCT) formulas. Further studies are needed to assess which
feed type is best tolerated with larger patient numbers to enable statistical analysis.
Contact e-mail address: charmaine.chai@gmail.com
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5-year outcome of children with short bowel syndrome(SBS) related intestinal failure (IF) from
infancy and dependent on parenteral nutrition(PN) for over 12 months
Charmaine Chai1, Susan Hill1, Efstratios Saliakellis1, Jutta Koeglmeier1, Sarah Macdonald1
1Great

Ormond Street Hospital for Children NHS Foundation Trust, Gastroenterology, London, United
Kingdom
Objectives and Study: To review time taken to gain intestinal autonomy in children presenting in
infancy with intestinal failure(IF) due to short bowel syndrome(SBS) who were discharged home on PN
treatment and managed in our IF rehabilitation service who required PN for > 12 months.
Methods: Medical records of patients with SBS related IF in their first year of life on PN treatment
from 2007-2017 who continued to need PN for > 12 months of age were reviewed Small intestinal (SI)
length was measured from the ligament of Treitz. Aetiology of SBS, patient's age, length of SI
remnant, whether ileo-caecal (I-C) valve and/or colon (if colonic remnant from > splenic flexure
remained) and underlying diagnosis were recorded.
Results: 20 patients were identified. Ten had weaned from PN, 8 patients were continuing treatment
and 2 had deceased (1 post intestinal transplant, the other from unrelated chronic kidney disease) and
were excluded from analysis. We were unable to ascertain the length of remaining SI in one case who
weaned. There were 8 males and 10 females. 4 of 8 males weaned compared to 6 of 10 females
(p=0.67). A total of 14 of the18 patients were born prematurely, with median gestation of 31 weeks. 8
out of 10 of the weaned group were premature (median gestation 31 weeks), compared to 6 out of 8 in
the continuing group (median gestation 32 weeks) (p=0.80).
The median SI length was 18cm (range 4.5cm - 120cm) and included 5 with ultra SBS (length <
10cm). One patient who had weaned from PN had ultra-SBS of 7cm. The median age at time of
weaning (corrected for gestational age in premature infants) was 2 years 4 months (range 1 year 6
months - 5 years 9 months). The median number of days on PN was 884 days. The median length of
SI in the weaned group was 56.5cm (interquartile range 32.5cm, 86.25cm), compared to 11cm
(interquartile range 6.5cm, 26.5cm) in the continuing group (p=0.07). Four of 10 patients who had
weaned had an ICV compared to 1 of the 8 still on PN (p=0.19). All weaned patients had colon
remaining, compared to only 6/8 continuing PN (p=0.09).
Diagnoses were necrotising enterocolitis (NEC) in 9 patients, volvulus in 4, and 2 with gastroschisis, 2
with intestinal atresia and 2 with long segment Hirschsprung's disease. 6 of 9 patients with NEC had
weaned, 1 of 3 with volvulus and 1 of 2 with gastroschisis, both the patients with intestinal atresia and
neither of the patients with Hirschsprung's.
There was no statistically significant difference between the two groups when considering gender,
prematurity, presence of ICV or colon. The weaned group had a much longer median short bowel
length of 32.5cm compared to 11cm in the continuing group, though this wasn't statistically significant
(p=0.07).
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Median Small
Bowel Length
in Weaned
Patients
(Range)

Number of
weaned
Patients/Total
Patients

Corrected
Gestational
Age

Median Small
Bowel Length
in Patients Still
on PN (Range)

ICV Present
Weaned

ICV Present
Not Weaned

1 year

0/18

-

18cm (4.5120cm

-

5/18

2 years

4/18

16cm (15-30cm)

20cm (4.5120cm)

1/4

4/14

3 years

6/18

68cm (15120cm)

17.5cm (4.575cm)

2/6

3/12

5 years

9/18

56.5cm (15120cm)

11.5cm (4.553cm)

3/9

2/10

Colon Present
Weaned

Colon Present
Not Weaned

Prematurity
Weaned

Prematurity
Not Weaned

1 year

-

16/18

-

14/18

2 years

4/4

12/14

4/4

10/14

3 years

6/6

10/12

6/6

8/12

5 years

9/9

7/10

8/9

6/9

[Weaned patients and characteristics by corrected gestational age.]
Conclusion: Over 50% of infants with SBS and PN dependence for >12 months wean from PN by 5
years of age. Larger studies are needed to gain statistically significant predictors of weaning in this
diverse group of patients.
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Extensively hydrolysed formula reduces the preoperative nutritional risk in Hirschsprung's
disease
Xiaopan Chang1, Shaotao Tang1
1Huazhong

University of Science and Technology, Union Hospital, Tongji Medical College,
Department of Pediatric Surgery, Wuhan, China
Objectives and Study: Preoperative malnutrition affects the morbidity and mortality of pediatric
patients. Children with Hirschsprung's disease (HD) exists decreased oral intake and impaired
digestive function therefore increases malnutritional risk. The operation for HD causes tissue injury to
children even though via laparoscopy, and increased energy expenditure is needed for the
normalization of body composition. Early discovery of malnutrition and intervention are imperative. In
recent years, extensively hydrolysed formula (EHF) is widely used for enteral nutritional support. We
assessed the nutritional risk among children with HD using the screening tool for the assessment of
malnutrition in paediatrics (STAMP).
Methods: This prospective randomized study was conducted from May 2016 to May 2018 in a single
center. Patients diagnosed as rectosigmoid HD with informed consent obtained from their caregivers
were included, and those with enterostomy, enterocolitis, ileus, other severe gastrointestinal diseases
or missing data were excluded. Enrolled children were first assessed using STAMP, then patients
were divided into Group A and B randomly. The diet plan for Group A was EHF feeding, rich in
glutamine, probiotics, fish oil, calcium, etc. The plan for Group B was consistent with the diet before
admission without special adjustments. Children in either group labeled as high risk received extra
parenteral nutrition support which is an addition to the two plans above. A second assessment was
conducted 14 days later. Additional clinical indices (total protein, albumin, prealbumin and retinol
binding protein) and complications (upper respiratory tract infection, new-onset enterocolitis, etc) were
also documented and compared.
Results: A total of 120 children (n=60 in each group) aged 6 months to 6.2 years (mean age, 2.4
years) were enrolled. After the 2 weeks' nutrition intervention, children categorized as high risk
(STAMP≥4) in Group A reduced from 26.67% to 8.33% (p＜0.05), and 18.33% patients with high risk
fell into medium risk(2≤STAMP≤3) after EHF feeding. Prevalence of high risk in Group B changed
from 20.00% to 16.67%, and medium risk changed from 75.00% to 78.33% without significant
differences. Laboratory data for total protein, albumin, prealbumin and retinol binding protein showed
no differences between two groups at first. After 2 weeks' feeding, indices of prealbumin and retinol
binding protein indicated that more patients in Group A (88.33%) reached normal range than Group B
(63.33%)(p＜0.05). The morbidity of upper respiratory tract infection in Group A and B were 11.67%
and 38.33% (p＜0.05), and that of new-onset enterocolitis were 3.33% and 18.33% (p＜0.05).
Conclusions: Extensively hydrolysed formula may be a superior choice to reduce the nutritional risk
and strengthen the immune system preoperatively in children with Hirschsprung's disease.

Contact e-mail address: changxiaopan3570@163.com
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Early enteral nutrition after surgery leads to better nutritional support to children with
hirschsprung´s disease: a prospective study
Shuiqing Chi1, Shao-Tao Tang1
1Wuhan

Union Hospital, Pediatric Surgery, Wuhan, China

Objectives and Study: Effective nutrition support is a prerequisite for enhanced recovery after
surgery of children with Hirschsprung´s disease (HD) and leading to fewer postoperative
complications. Most children underwent surgery were not fed orally for several days because of the
concern about intestinal motility and newly constructed anastomosis. Inadequate nutrition intake,
surgical stress and the subsequent increase in metabolic rate accelerate the occurrence of
malnutrition in HD patients after surgery. Recently, it was reported that early enteral nutrition (EEN) is
better than total parenteral nutrition (TPN) for many reasons. The aim of this study was to determine
the safety and effect of early enteral nutrition after surgery in children with HD.
Methods: Between December 2015 and January 2018, a total of 180 patients with recto-sigmoid
Hirschsprung´s disease underwent surgery in our institution were equally enrolled into two groups.
Children with other congenital malformations were excluded. 24 hours after surgery with TPN, group A
(n=90) received deep hydrolyzed formula (Pepti junior). Water drinking was allowed in Group B (n=90)
after 3 days' TPN. 5 days after surgery, liquid diet was added. Soft diet started 7 days after surgery.
Parenteral nutrition was given in both groups during hospitalization. Differences in the incidence of
abdominal distention, hypoproteinemia, anastomotic leakage and Hirschsprung-associated
enterocolitis (HAEC) in 4 weeks were measured. Postoperative total protein (TP), prealbumin (PA),
albumin (ALB) and hemoglobin (Hb) were measured 3 days after surgery as the main outcomes for
the diagnosis of hypoproteinemia.
Results: No significant difference in the incidence of abdominal distention, anastomotic leakage and
HAEC after surgery between group A and B. But the incidence of enterocolitis in group A was a little
higher. The occurrence of hypoproteinemia of group A (5.6%) was significantly less than that of group
B (31.1%). PA of children in group A (111 ± 35.6) mg/L was significantly higher than that of group B
(85 ± 26.1) mg/L (P < 0.05). Five patients in group A had hypoproteinemia and one of them needs
albumin infusion (1.1%) while ten of the twenty-eight hypoproteinemia patients in group B need
albumin infusion (11.1%).
Conclusions: Deep hydrolyzed formula as early enteral nutrition for postoperative nutritional support
in children with HD can effectively improve the nutritional status and significantly reduce the incidence
of hypoproteinemia at the same time, with no increase in the risk of wound infection, anastomotic
leakage or HAEC.

Contact e-mail address: chishuiqnig95@gmail.com
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Nutrition therapy in paediatric radiation enteritis with intestinal failure: a case report and
literature review
Luojia Xu1, Youyou Luo1, Jindan Yu1, Jingan Lou1, Xiaofei Chen1, Jie Chen1
1Children’s

Hospital, Zhejiang University School of Medicine, Department of Gastroenterology,
Hangzhou, China
Objectives and Study: To analyze the clinical characteristics of paediatric patients with radiation
enteritis and the role of nutrition therapy.
Methods: Clinical manifestations, therapeutic interventions and the outcome of one case of a patient
with radiation enteritis and intestinal failure who was admitted to our ward in September 2017 were
summarized. We searched PubMed and Chinese databases for published articles, using the keywords
“radiation enteritis” and “children”, and the relevant literature was reviewed.
Results: This report describes a case of a 3-year-10-month-old boy with chronic radiation enteritis
after radiotherapy of neuroblastoma, severe malnutrition, hepatic dysfunction with maximum alanine
aminotransferase (ALT) of 1433U/L and intestinal failure. The physical examination was normal,
except the patient was low in weight and height (8.10kg and 93.0cm, respectively). His weight-for-age
z-score (WAZ) was -5.04, weight-for-height z-score (WHZ) was -6.19, height-for-age z-score (HAZ)
was -2.22, and BMI-for-age z-score (BAZ) was -5.87. Imaging examinations found a stricture between
the duodenum and proximal jejunum, delayed gastric emptying, thickening of the gastric wall and
multisegmental intestinal wall in the mid-upper abdomen. He showed intolerance with enteral nutrition,
including with a nasogastric tube feeding. Then, his therapy was changed: parenteral nutrition
supplied the main nutrients and energy with 58.09-85.36kcal/kg. Meanwhile, minimal enteral feeding
(MEF) of less than 0.02L/(kg*d) was applied. Parenteral nutrition lasted 227 days including 12 days on
total parenteral nutrition, and MEF lasted 50 days. As nutrition therapy was conducted, the patient´s
nutritional status improved; he could tolerate increasing enteral nutrition, while parenteral nutrition
decreased. He increased enteral nutritional feeding(daily 59.30-74.12kcal/kg）and was weaned off
parenteral nutrition. His ALT ranged from 31 U/L to 290 U/L, and his aspartate aminotransferase
ranged from 47 U/L to 174 U/L during his hospital stay. The main complications included two catheterrelated infections, one thrombus, and a worsening of hepatic function once. All the complications were
treated, and his health improved. He was discharged with a body weight of 14.09kg, a height of
99.2cm, a WAZ of -1.30, a WHZ of -0.19, a HAZ of -1.90, and a BAZ of -0.07. There were no signs of
tumor recurrence after reexamination. The literature review found 4 relevant articles, which were all in
English, and included 18 patients, whose cases were reviewed.
Conclusions: Radiation enteritis was rare in paediatric patients. Nutrition therapy was safe and
effective and could improve the nutritional status of children with cancer and improve their physical
growth, thereby improving the quality of their lives. The children with cancer can then receive further
treatment.

Contact e-mail address: hzcjie@163.com
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Gut microbiota in obese and normal-weight Korean children: a cross-sectional observational
study
Ky Young Cho1, Saeam Shin2
1Hallym
2Hallym

University College of Medicine, Department of Pediatrics, Seoul, Korea, Republic of
University College of Medicine, Department of Laboratory Medicine, Seoul, Korea, Republic of

Objectives and Study: Studies on obesity-related gut microbiota in children are scarce, although the
gut microbiota in adult has been extensively studied. The association between Firmicutes to
Bacteroidetes (F/B) ratio and body mass index (BMI) has shown inconsistent results in studies of
children. The object of this study was to evaluate the differences in gut microbiota composition of
obese and normal-weight Korean children.
Methods: Fecal samples were collected from obese (BMI ≥97th percentile) and normal-weight (BMI <
85 BMI percentile) Korean children aged 5-13 years from December 2017 to March 2018 and
subjected to 16S rRNA gene sequencing using the Miseq platform (Illumina, USA).
Results: A total of 46 children including 22 obese (8.1±1.5 years old, male 75%) and 24 normalweight (9±1.5 years old, male 68.2%) children were enrolled. The comparison of gut microbiota
richness and evenness indexes between two groups showed no obvious differences (p>0.05). The
beta diversity using a Fast UniFrac and Bray-curtis analysis showed significant differences between
obese and normal-weigh children (p< 0.05). At the phylum level, the predominant bacterial taxa were
Bacteroidetes and Firmicutes, followed by Actinobacteria, Proteobacteria in both groups. The intestinal
microbiota of obese children was not significantly enriched in Firmicutes (obese: median 53.1
[interquartile range (IQR) 45.1-73.3], normal: 45.7 [24.7-76.6]) (p>0.05). The relative abundance of
Bacteroidetes was significantly increased in normal-weight children (obese: 36.6 [0.3-52.9], normal:
45.2 [10.5-69.1]) (p< 0.05) and was negatively correlated with BMI-z score (p< 0.05). The F/B ratio
was significantly elevated in obese children (obese: 1.5 [0.9-18.4], normal-weight: 1.1 [0.4-2.9]) (p<
0.05). Receiver operating characteristic curve analysis of Bacteroidetes for predicting obesity showed
good performance (area under curve (AUC): 0.7, 95% CI 0.6-0.9), unlike in Firmicutes (AUC: 0.5, 95%
CI 0.4-0.7) (p< 0.05). The linear discriminant analysis coupled with effect size measurement identified
the Bacteroides at phylum, Bacteroidia at class, Bacteroidales at order, Bacteroidaceae,
Porphyromonadaceae, Rikenellaceae at family, and Bacteroides, EF404788_g, Desulfovibrio_g3,
Anaerofilum, Alistipes, Bacteroidaceae_uc, Hydrogenoanaerobacterium, EF402988_g, Oscillibacter,
Citrobacter at genus level as taxonomic biomarkers for normal-weight children, and Actinomyces,
Romboutsia, Weissella, GL872355_g at genus level as taxonomic biomarkers for obese children (p<
0.05).
Conclusions: Gut microbial composition is known to vary with age and ethnicity. This study showed
valuable information on obese-related microbiota in Korean children.
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Assesment of nutritional status and bone health in neurologically impaired children
Elena Crehuá-Gaudiza1, Carmen Jovaní-Casano2, Mónica García-Peris3, Raquel García-Rellan4,
Caterina Calderon5, Rocio Folch-Briz6, Cecilia Martínez-Costa1,7
1Hospital

Clínico Universitario de Valencia, Pediatric Gastroenterology and Nutrition Unit, Valencia,
Spain
2Hospital General de Castellón, Pediatric Gastroenterology and Nutrition, Castellón, Spain
3Hospital Lluís Alcanyís, Pediatrics, Xàtiva, Spain
4Hospital de La Ribera, Pediatrics, Alzira, Spain
5University of Barcelona, Department of Clinical Psychology and Psychobiology, Barcelona, Spain
6Hospital Clínico Universitario de Valencia, Pediatrics, Valencia, Spain
7University of Valencia, Pediatrics, Valencia, Spain
Objectives and Study: Patients with severe neurologic diseases frequently experience nutritional and
growth disorders of multifactorial origin. Poor bone health is frequent in disabled children due to
multiple risk factors. Bone health evaluation with Dual-energy X-ray absorptiometry (DXA) must be a
part of the nutritional assessment in neurologically impaired children. It is not clear which method must
be followed to adjust bone mineral density (BMD) results for body size. Our aim was firstly to analyze
a method to interpret BMD accurately in neurologically impaired children. Secondly, to determine its
relationship with the nutritional status and micronutrient levels in order to identify which factors are
associated with low BMD.
Methods: A cross sectional multicenter study was conducted in children with moderate-to-severe
neurological impairment. Data collected included: medical records, anthropometric measures,
hematologic and biochemical evaluation. BMD was measured with DXA and z scores were calculated
adjusting for sex and chronological age. Secondly, BMD z scores were calculated applying height age
(age at which the child's height was at 2nd percentile) instead of chronological age. Finally, Pearson's
correlations were calculated to determine the level of association between BMD, age, anthropometric
z-scores and vitamin D and zinc levels.
Results: Fifty-two children were included (63.5% male, aged 4-16 years). The most common
diagnose was cerebral palsy. Seventeen patients (32.7%) received feeding by gastrostomy tube.
63.5% of cases were on anticonvulsant therapy and 58% received proton pump inhibitors (PPI).
Height z-score was below 2SD in 64% patients. Mid upper arm circumference (MUAC) and skinfold
thickness were less affected. Biochemical analysis showed low vitamin-D levels in 42% of cases and
levels of zinc were diminished in 20% of patients. A total of 15.4% of patients had a history of bone
fractures. Low BMD was evidenced in 50% of patients when calculated for chronological age, whereas
only 34.5% showed BMD z score < -2 when calculated for height age. Positive correlations between
BMD z-score (calculated for chronological age) and weight and height z-scores were found (p< .01),
whereas no correlation was found when BMD calculated applying height age.
Conclusion: The prevalence of low BMD is high in neurologically impaired children, and it is probably
multifactorial, so we must consider other factors besides the nutritional ones. In these children, we
suggest adjusting BMD for height age, in order not to over diagnose low BMD.
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The incidence of Intestinal failure associated liver disease (IFALD) in children with intestinal
failure during first year of home parenteral nutrition (HPN) with use of third generation,
intravenous lipid emulsion
Mikołaj Danko1, Natalia Dębska1, Krystyna Gruszka1, Aleksandra Żyła-Pawlak1, Agnieszka Janiec1,
Katarzyna Olszewska1, Katarzyna Popińska1, Marta Sibilska1, Joanna Żydak1, Janusz Książyk1
1The

Children’s Memorial Health Institute, Department of Pediatrics, Nutrition and Metabolic Diseases,
Warsaw, Poland
Objectives and Study: IFALD is one of the complications of a long-term parenteral nutrition in
children. It has been proven, that lipid emulsions play a significant role in the pathogenesis of IFALD.
3rd generation lipid emulsions containing a mixture of oils including fish oil have been available for the
last 13 years. The aim of the study was to assess the incidence of IFALD in children on long-term
parenteral nutrition with the use of new intravenous lipid emulsion.
Methods: In the period of 2011-2017, 87 paediatric patients with intestinal failure (age: 1,5 -206
months, median 7 months, 34 born prematurely) were included into home parenteral nutrition
programme and received SmofLipid (Fresenius-Kabi®) which contains 15% of fish oil, 30% of soy
bean oil, 25% of olive oil and 30% of MCT. Laboratory tests of these patients during control visits
within the first year of home parenteral nutrition were analysed retrospectively using Wilcoxon and
Mann-Whitney test.
Results: The main indications for long term parenteral nutrition in our group of patients were short
bowel syndrome - 55 patients (63,2%) and intestinal motility disorders like chronic intestinal
pseudoobstruction and Hirschprung's disease - 18 patients, (20%). The median time of observation
was 369 days (range 362-557 days). During this time 17 patients (19,5%) have been weaned of
parenteral nutrition and one patient died (1,14 %). Rise in ALT, AST and GGTP activity was observed
in 7 patients (8.0 %; p < 0,05). Only one patient (1,14%) developed IFALD defined as direct bilirubin >
2 mg/dl. No significant differences in liver function in the group of prematurely born children were
observed.
Conclusions: The incidence of IFALD in children on home parenteral nutrition with the use of 3-rd
generation lipid emulsion is low and these lipid emulsions should be recommended for long-term
parenteral nutrition in children.
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An audit and service review following the introduction of a dietetic phone clinic
Hazel Duncan1, Tracey Cardigan1, Lyndsay Sinclair1, Lucy McDermott1, Elaine Buchanan1
1NHS

Greater Glasgow and Clyde, Dietetics, Glasgow, United Kingdom

Objectives and Study: Telephone clinics have been established within our paediatric
gastroenterology dietetic team to try and improve communication with families, limit waiting times and
help face to face clinics run more efficiently. By establishing telephone clinics there was the
opportunity to cut down on the number of ad hoc phone calls, thereby improving our time
management. As part of the ongoing care needs for our patients it was felt important to determine if
telephone clinics were meeting the needs of the patient and family as well as those of the health
professional.
Methods: The dietetic GI phone clinic has been formally established since 2016. Using our
appointment management system data was collected regarding those that had a dietetic phone
consultation between January 2017 and March 2017. Data collected included patient demographics,
reason for appointment and patient diagnosis. A questionnaire was also designed as part of a service
evaluation and this was sent to all parent/carer(s) who we were able to obtain an email address for
that had had a phone clinic appointment with the dietitian within the time period. Questionnaire was
designed using survey monkey and emailed to families via a weblink. A reminder was sent 3 weeks
following initial assessment.
Results: Within the 3 month time period the clinic had 123 patient contacts, 22 patients failed to be
contacted and were classes as failed to attend. There were 59 repeated contacts due to clinical
condition requiring frequent review, the highest number of repeat appointments was 6. 55 individual
patients were eligible to receive the survey, email addresses were obtained for 39 patients.
Of the 55 individual contacts 28 (51%) were male, median age 9.41yr (IQR: 3.91-14.83yr). 23/55
(42%) were patients with Crohn's disease, 16/55 (29%) were feed review patient and 5/55 (9%) were
patients on home parental nutrition. The remainder were allergy, liver or patients with coeliac disease.
The questionnaire was sent to 39 parents, response rate was 43.5%. 10/17 (59%) reported that they
had more than 5 telephone appointments. 14/17 (82%) reported the reason for appointment was feed
review with 8/17 (47%) reporting the purpose of the call was weight review. 14/17 (82%) reported they
had had previous face to face contact with dietitian at a consultant appointment. Main advantages
were listed as no travel time (13/17; 76%) and no concerns regarding parking (9/17; 53%). 4/17 (23%)
reported they would have preferred a face to face consultation. All patients felt listened too throughout
the telephone consultation. 12/17 (70.5%) reported the service meet their family/child expectations
and 13/17 (76%) reported follow up plans were clear. When asked to score the service from 1 (lowest)
to 10 (highest) the mean score was 8/10 with 7/17 (41%) scoring the service as 10/10.
Conclusion: From this audit it is clear that telephone appoints play a key role in the management of
complex young people known to the dietetic department and have clear benefits to both health
professionals, parent/carers and parents. The use of a telephone appointment has many advantages
to families including reduced travel time and cost while still maintaining regular contact with the
dietitians.
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Blended diet use across Scotland with cost savings on standard dietetic management
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Objectives and Study: The use of blended diet is felt to be increasing across the UK, however there
are no studies discussing uptake on a population basis. Blended diet involves the provision of solid
food administered via a gastrostomy whether alongside or in place of commercial formula. Proposed
benefits to the patient include reduction in reflux or vomiting and improved stooling. The purpose of
the audit was to assess the uptake of blended diet across Scotland and explore any potential cost
savings.
Methods: 15 health boards were identified within Scotland. Questionnaires were sent to 11 of these
health boards who were known to employ specialist paediatric dietitians. A proforma was designed to
gather the demographics of patients on blended diet, determine who recommended this, and identify
the indications for commencing and the dietetic feed plan pre- and post-introduction of blended diet.
Results: Questionnaires were returned from 9/11(81%) health boards. Throughout these 9 health
boards, 31 patients were identified as receiving blended diet. The most common diagnosis in this
patient group was other neurological conditions (12/31; 39% ) followed by cerebral palsy (11/31; 35%).
All patients had a gastrostomy in situ and all were sized 12Fr or above. The most common device
(11/31; 35%) was a 14Fr mickey button. The majority of patients (18/31; 58%) commenced blended
diet in 2018, the longest standing patient commenced blended diet in 2005.
The main reason for commencing blended diet was to manage reflux/improve vomiting (14/31; 45%)
with 8/31 (26%) to improve constipation/stooling. 3/31 (97%) were commenced as a trial prior to
jejunal feeding or consideration of a fundoplication.
15/31 (48%) were on full blended diet and commercial formula had been discontinued. 15/31 (48%)
had no change to prescribed medication, 4/31 (13%) had stopped thickeners added to feed, 6/31
(19%) had PPI discontinued and 6/31 (19%) had laxatives either stopped or reduced since
introduction of blended diet.
The reduction in feeds alone calculated on a list price from the British National Formulary showed a
Scotland wide saving of £123,178.56 per annum.
Conclusion: There has been a rapid uptake of blended diet in Scotland in 2018. In addition to
potential social benefits to the family, blended diet may potentially impact on healthcare budgets
attributed to enteral feeding and prescription costs with reductions in prescribing of some medications
and savings on the cost for feeds and plastics to deliver these. Further research is required to
demonstrate the benefits to dietitian time and to formally study the quality of life impact for families.
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Predictive formulas overestimate resting energy expenditure compared to indirect calorimetry,
in teenage girls hospitalized for anorexia nervosa
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Objectives and Study: Prescription of nutritional therapy based on energy expenditure has been
associated with better clinical outcomes. Resting energy expenditure (REE) can be estimated using
validated formulas or measured by indirect calorimetry (IC). However IC is time-consuming and costly
for everyday practice. Acute malnutrition such as that observed in anorexia nervosa could impact
energy expenditure. The formulas used in everyday practice in paediatrics have not been validated in
this context.
The objective of our study was to compare REE as calculated by 3 predictive formulas to energy
expenditure measured by IC in patients hospitalized for anorexia nervosa.
Methods: This was retrospective single-centre cohort. All teenage girls (age 10-17 years),
hospitalized between 2013 and 2018 in the Paediatric department of Caen University Hospital for
anorexia nervosa (according to DSM V criteria) and malnutrition (BMI < 3rd p for age) requiring oral or
enteral nutrition and who had at least one measure of REE by IC were included. Energy expenditure
at admission was calculated retrospectively using 3 formulas: Harris and Benedict, WHO and Black et
al. Correlation between measured and estimated values of REE were analysed by Spearman
correlation coefficient.
For a subgroup of patients, REE had also been measured at the end of the stay. In those patients
measured and estimated values of REE at discharge were compared.
Results: Thirty-three girls, mean age 14.2 ± 1.7 years, were included. Mean baseline BMI was 14.1 ±
1.0 kg/m2, mean weight loss before hospitalisation was 21 ± 0.1%. Mean REE at admission was 992.8
± 168.9 KCal/day by IC (Fitmate Pro, CoSMED ®). Estimated REE at admission was 1217.5 ± 53.1
KCal/day, 1167.4 ± 53.8 KCal/day and 1116.3 ± 89.5 KCal/day according to the predictive formulas of
Harris and Benedict, WHO and Black et al. respectively. There was no correlation between measured
and estimated values of REE according to: Harris and Benedict (r=0.16, p=0.41), WHO (r=0.17,
p=0.37) or Black et al. (r=0.16, p=0.41). There was a significant association between weight loss
before hospitalisation and gap between measured and estimated values of REE.
Eleven girls had IC at discharge, after a mean hospital stay of 56.5 ± 14.7 days and a mean duration
of enteral nutrition of 24.2 ± 16.9 days. The mean values of measured and estimated REE at
discharge were: 1091.1 ± 333.2 (IC), 1255.0 ± 53.9 KCal/j (HB), 1212.5 ± 58.8 KCal/j (WHO) and
1176.7 ± 87.1 KCal/j (B et al.). Values of measured and estimated REE were correlated: Harris and
Benedict (r=0.64, p=0.03), WHO (r=0.72, p=0.01), Black et al. (r=0.68, p=0.02).
Conclusion: In teenage girls hospitalized for acute malnutrition due to anorexia nervosa, measured
REE at admission is significantly lower than that estimated by formulas based on weight, gender and
age. This could be explained by an adaptative decrease of anabolic functions due to rapid wasting.
After renutrition, predictive and measured values of REE seem correlated. We suggest using
preferably IC as an aid for prescribing energy provision in hospitalized anorexia nervosa teenagers. In
the absence of IC, we propose a modified formula taking into account rapidity of weight loss that
remains to be validated.
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Objectives and Study: to report a case of a betalipoproteinaemia (ABL) which a rare genetic case of
fat malabsorption resulting in impaired growth and other manifestation depending on the age at
presentation.
Methods: this was a case of ABL in a 15 months old female child of consanguineous parents and
Palestinian descent who presented with poor weight gain, recurrent episodes of frequent loose stools
together with abdominal distention and developmental delay. diagnosis was made using liver,
lipogram, gradient polyacrylamide gel electrophoresis and confirmed using genetic study.
Results: the fasting lipid profile showed severe hypocholesterolemia (total cholesterol 0.79mmol/l,
HDL-C 0.54mmol/l, LDL-C 0.06mmol/l and triglyceride (TG) was 0.01mmol/l. gradient gel
electrophoresis of lipoproteins showed undetectable levels of apoB- containing lipoproteins (see figure
1 lane 3). massive parallel sequencing of lipid genes with targeted analysis of monogenic
hypocholesterolaemic genes (APO B, MTTP, PCSK 9, SAR1B, ANGPTL3) revealed that the proband
is homozygous for a new pathogenic variant of MTTPgene (variant:C 1342_1344+Idel AAAG) in
keeping with a diagnosis of abetalipoproteinaemia.
she responded on nutritional therapy comprising low fat diet but including medium chain triglyceride,
essential fatty acids and high doses of fat soluble vitamins supplementations and oral iron, folate, zinc
and multivitamins.
Conclusions: this report highlights a new variant of MTTP causing ABL with good clinical response to
nutritional modifications.
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Efficacy and safety of perendoscopic gastrojejunostomy in children
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Objectives and Study: The main indication of jejunal feeding (JF) in children is gastric feeding
intolerance due to severe gastro-oesophageal reflux disease (GORD) and/or delayed gastric
emptying. JF is considered as a transient alternative to surgical fundoplication, particularly when the
patient has comorbidity and/or severe underweight. Trans-gastric jejunal tube (GJT) can be placed
through a previous gastrostomy track or in a one-step procedure when the patient has no previous
gastrostomy. Experience with this technique in infants is weak. The aims of the study were: 1) to
evaluate the feasibility of perendoscopic GJT placement (one-step or through a previous gastrostomy
track) in children; 2) to assess the incidence of perendoscopic GJT related complications, lifetime of
the tubes, impact of JF on growth, modalities of jejunal nutrition weaning (necessity of fundoplication).
Methods: This is a single-centre retrospective study of all children who underwent GJT placement
between January 2010 and December 2016. The medical records of all patients were retrospectively
assessed.
Results: 74 children aged 6.4 months (range: 55d - 17y) with a median weigh of 9.5 kg (3.4 - 38)
underwent a perendoscopic GJT placement (one-step: n=25/74; 33.8%). Most patients had severe
comorbidities (neurologic: n=28, cardiac: n=22, respiratory: n=27, ENT: n=37). Indications for JF were:
severe GORD (n= 65); gastrointestinal dysmotility (n=5); oesobronchial fistula (n=2); severe eating
disorder (n=1); and peristomal leakage (n=1). Endoscopic placement was successful in 73/74 children
(98.6%), 3 of them needing a second attempt several days after an initial failure. There was only one
failure because of gastrostomy leakage needing surgical placement. Placement was complicated by
intragastric loop of the tube (n=5) and pneumoperitoneum requiring exsufflation (n=1). Minor
complications were frequent (n=144; 86% of the patients): tube breaking (n=42); tube dislodgement
(n=32); tube clogging (n=22); jejunal tube migration back to the stomach (n= 20); balloon breaking
(n=9). Major complications were rare (5%): intussusception (n=3; 2 leading to GJT ablation with one
septicemia), intestinal perforation (n=1, requiring surgical jejunostomy). Nine patients died during the
study period, all of them because of their underlying disease. No death was related to GJT. There
were no significant difference in the prevalence and nature of complications between one-step GJT
and GJT placement through a previous gastrostomy track. Sixty/65 patients (92%) could be weaned
off JF after a median duration of 198 days (Q1-Q3: 74-299). Among them, 24 (40%) needed a
fundoplication. Nutritional status improved: Z-score weight for age increased from -2.6 SD at GJT
placement to -1.5 at the time of weaning (p< 0.001).
Conclusions: Gastrojejunal tube placement is a feasible technique in children even underweighted
infants. Complications are frequent but remain minor. Jejunal nutrition weaning is possible in a
majority of patients without further need for fundoplication. Perendoscopic gastrojejunal tube
placement appears as an acceptable therapeutic option for severe severe gastro-oesophageal reflux
disease in infants in the expectation of spontaneous improvement or nutritional catch up in case of
severe malnutrition.
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Effect of major changes in mody mass index (BMI) and standardized BMI (BMISDS) on linear
growth of prepubertal children
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Objectives and Study: To analyse the effect of different degrees of weight changes for height using
Body Mass Index (BMI) and standardised BMI (BMI SDS), if any, on linear growth (Height SDS) in a
cohort of children between 2 and 9 years attending the general Pediatric outpatient and dietitian clinics
of HGH during a full year (1-2017: 12-2017)
Methods: All children between 2 and 9 years presented to the general pediatric clinic because of
abnormal weight gain (decreased or increased) which is not related to any acute or chronic illness
were included in this retrospective study. Physical exam and routine lab tests (CBC, renal and liver
functions, ESR, thyroid function) did not show any abnormality. Anthropometric measurements
included weigh, height, HtSDS, weight for height, BMI, and BMISDS. Children BMISDS were
categorized into 4 groups: Group 1: BMISDS < -2, group 2 : BMISDS < -1 but >-2 , group 3 BMISDS >
-1, group 4 BMISDS > 2. The effect of different BMISDS on linear growth measured by HtSDS was
studied using ANOVA test among the different groups and linear correlation equation for continuous
data in 120 children.
Results: Changes in BMISDS, as compared in the different BMISDS categories, has shown to
significantly affect the linear growth (HtSDS) in children between 2 and 9 years of age. (ANOVAtest, p
< .0001) Obese children had the largest HtSDS (1.03 ± 0.9) while children with BMISDS < -1 were
significantly short (HtSDS = -1.7 ± 0.9) compared to the other groups. Linear regression showed a
significant correlation between BMISDS and HtSDS supporting the notion that proper nutrition and
maintaining normal BMISDS is essential for adequate gain in height.
Conclusions: It appears that BMISDS is clinically useful to detect the effect of aberrant weight
development on linear growth. BMI SDS can be used to assess the effect of weight abnormality on
linear growth (HtSDS) and monitoring changes in BMI SDS during treatment is useful in evaluating
nutritional management outcome on linear growth.
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Assessment of nutritional status in children with multiple disabilities (polynut study)
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Objectives and Study: Currently in France, approximately 15,000 patients with multiple disabilities
are under 20 years of age. Advances in overall patient care have led to an increased life expectancy,
often associated with the development of orthopedic, neurological or respiratory complications
affecting their quality of life. Food difficulties are also usual for these patients, explaining high
frequency of undernutrition affecting between 15 and 80% of children with multiple disabilities. The aim
of the study was to evaluate the nutritional state of children with multiple disabilities and to collect their
food intake in order to provide solutions to improve the nutritional management.
Methods: PolyNut is a French cross-sectional multi-centre study carried out in paediatric disabled
centres in the New Aquitaine region. Questionnaires were completed, including medical items and a
report of nutritional intake of the previous 3 days. Nutritional indices such as body mass index (BMI),
Waterlow index, height-for-age ratio, mid upper arm circumference (MUAC) were collected and
expressed in z-scores and percentiles. Nutritional intake in energy and macronutrients were calculated
from the nutritional intake report with the help of the Ciqual Composition table. The statistical analysis
performed with R included correlation tests and univariate analyses.
Results: Eleven centres (67%) agreed to participate. The study included 71 children with multiple
disabilities (29 boys and 42 girls) aged 10.9 years on average (± 4.8). The percentage of malnourished
children was 26.8% (BMI ≤3th percentile) and 39.7% (MUAC ≤ 10th percentile). More than 80% of
children had insufficient calorie intake, and almost all children had inadequate water intake (< 80% of
recommendations). The different variables (age at the centre entrance, age at the inclusion, protein
intake, number of drug classes used, average meal time) were not correlated with nutritional status.
Conclusions: Nearly 80% of children with multiple disabilities had energy intakes of less than 80% of
recommendations and 25% of them were malnourished. This study highlights the importance of a
regular assessment of nutritional status and dietary intake for children with multiple disabilities.
Moreover, these results must encourage solutions to improve the nutritional management of children
with multiple disabilities.
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Objectives and Study: Undernutrition in France affects about 10% of children hospitalized with the
consequence of an increase in morbi-mortality rate, the length of hospitalization and therefore its cost.
The purpose of this study is to compare the predictive value of 4 scores (SRNP, STRONGkids,
STAMP and PYMS) to assess the risk of undernutrition.
Methods: This single-centre study includes 130 children aged 2 to 17 years. For each child, nutritional
status was assessed by clinical examination, BMI z-score, Waterlow score and the 4 nutritional risk
scores were calculated. The data was then analysed using R® software.
Results: Among the 130 included children, 12 of them (9.8%) were found to be malnourished after
calculating BMI, while 6 (4.9%) were diagnosed with the Waterlow index. The 4 scores were correlated
with each other. PYMS and STAMP scores were negatively correlated to the BMI score at hospital
entry, while SRNP and STAMP scores were negatively correlated with weight loss during
hospitalization.
Conclusions: PYMS and STAMP scores best predict current undernutrition at entry to hospital, while
the SRNP and STAMP scores best predict the weight loss during hospitalization.
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Objectives and Study: Enteral feeding is challenging in critically ill infants. Target intakes are often
not achieved due to fluid restriction, procedural interruptions and perceived enteral feeding
intolerance. A possible enteral nutrition strategy for infants who are perceived to have poor feeding
tolerance is the use of a peptide nutrient-energy dense enteral feed (PEF). The aim was to
characterise the use of a PEF amongst critically ill infants.
Methods: This was an observational comparison study completed in two paediatric intensive care
units (PICU) to explore the use of a PEF amongst critically ill infants < 12 months of age, with a PICU
length of stay ≥ 7 days. In PICU-1, standard of care is to provide a PEF to all critically ill infants and in
PICU-2 it is only started on indication. The nutritional target to reach is calculated from Schofield's
equation for resting energy expenditure (REE) and is 140% REE in PICU-1 and 200% REE in PICU-2.
Results: In total 53 infants met the inclusion criteria with a median age of 2.6 months in PICU-1 and
PICU-2; the median weight was 3.9 kg PICU-1 vs. 4.7 kg PICU-2 (p< 0.001). The median duration of
the PEF in PICU-1 was 8 days compared to 25 days in PICU-2. Energy and protein intake increased
during admission in both centres; median intake was 68 (IQR 47 - 92) kcal/kg and 1.7g/kg (IQR 1.1 2.4) in PICU-1 and 90 (IQR 63 - 124) kcal/kg and 2.5 (IQR 1.6 - 3.2) g/kg protein in PICU-2. For the
duration of the study period infants in PICU-1 achieved 100% REE (IQR 46% - 148%) and in PICU-2
189% REE (IQR 124% - 240%). Medium percentage of REE achieved in infants with a prolonged
PICU admission (> 11 days) was significantly higher (p< 0.001) in PICU-2 vs. PICU-1, with 201% (IQR
143% - 251%) in PICU-2 vs.148% (IQR 89% - 202%) in PICU-1. Feeding was stopped for feeding
intolerance on 2% of the occasions from both centres. Gastric residual volumes were measured in
both PICU's, the mean volume of aspirated volumes obtained per day were 3.5 (± 5.4) ml/kg in PICU-1
and 16.9 (± 15.6) ml/kg in PICU-2 (p< 0.001).
Conclusion: Using a peptide nutrient-energy dense feed in critically ill infants was well tolerated. The
majority of infants were able to achieve resting energy expenditure during PICU admission and infants
with a prolonged PICU admission reached their caloric target in both centres.

Disclosure of Interest: R. Eveleens: The author received a grant from Nutricia Research B.V.,
Utrecht, The Netherlands. Nutricia Research B.V. was not involved in the collection, analysis or
interpretation of the data, nor were they involved in the decision to publish the results.
Contact e-mail address: r.eveleens@erasmusmc.nl

Volume 68, Supplement 1, May 2019

1077

NUTRITION - Clinical nutrition
N-P-043
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Objectives and Study: Sitosterolemia is a rare genetic disorder of lipid metabolism. It is produced by
mutations in the genes that encode the transporters ABCG5/8. These transporters located in the
biliary tract and the apical membrane of the enterocyte, facilitate the elimination of sterols towards the
bile duct and towards the intestinal lumen. There is an accumulation of plant sterols (phytosterols) in
blood and tissues. Patients may have hypercholesterolemia, xanthomas, arthralgias, hemolytic anemia
and macrotrombocitopenia. There is an increase in cardiovascular risk and its diagnosis is made by
detecting high levels of phytosterols in plasma.
Methods: We present a case report of a patient with no history of familial hypercholesterolemia
diagnosed in our center. Clinical features, management and evolution is described.
Results: 18-month-old boy referred due to xanthomas and hypercholesterolemia. On physical
examination, he presents xanthomas in the ankles, buttocks, elbows and wrists. The analytical sample
shows a total cholesterol(TC)898mg/dl, LDL800mg/dl and normal blood count. Given the suspicion of
homozygous familial hypercholesterolemia(HFH), a genetic study is under way and a controlled diet of
cholesterol and statins is initiated. After 2 months of treatment, xanthomas still present,TC460mg/dL,
LDL377mg/dL and hypertransaminasemia. After the negative HFH study, the differential diagnosis is
extended, with the hypothesis of sitosterolemia that is confirmed by the elevation of phytosterols in
plasma: sitosterol 134µmol/L, campesterol 40µmol/L(VN: 5.7±3.6 µmol/L and 3.75±2 respectively).
The genetic study is positive: c.1715T>C and c.686G>A in the ABCG8 gene. Given the diagnosis and
persistence of hypercholesterolemia with the initial treatment, ezetimibe 10mg (selective inhibitor of
intestinal absorption of sterols) is associated and a low plant and seafood sterols diet is initiated. After
6 months of treatment, the xanthomas had not disappeared, but there had been a decrease of 80% in
total cholesterol and 65% in phytosterols (table I). After 15 months of combined treatment, the
evolution was favorable with normal cholesterol levels and stable levels of phytosterols, so the
treatment changed to ezetimibe in monotherapy. Ultrasound of the carotid trunk, electrocardiogram
and normal echocardiography were performed. Normal abdominal ultrasound. During the follow-up,
there was no anemia or macrotrombocitopenia but stomatocytes were detected.
Conclusions: We present a case that could be of the first Caucasian race diagnosed in our country,
detecting a mutation not previously described (c.686G>A) in the ABCG8 gene. It is important to think
about this entity in the presence of xanthomas with relatively low or normal levels of cholesterol.
Although in the Pediatrics presentation it is more frequent with high levels of cholesterol than in adults.
It should also be thought of in hypercholesterolemia with low response to statins and absence of a
history of FH. It can present with macrotrombocitopenia and non-identified hemolysis not detected in
our patient. After the ezetimibe the patient experienced a decrease of more than 50% of phytosterols
(higher than the ones described in most of the series). The low plant sterols diet and ezetimibe
constitute an effective treatment of sitosterolemia.
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Start of statins

2 months statins

Start of
ezetimibe

6 month with
ezetimibe +
statins

6 months of
monotherapy
with ezetimibe

Age

19 months

21 months

22 months

28 months

40 months

TC (mg/dL)

856

460

604

117

113

LDL (mg/dL)

770

377

528

58

60

Sitosterol
(umol/L)

-

134

172

66

68

Campesterol
(umol/L)

-

40

47

15

20

AST (UI/L)

40

231

13

13

26

ALT (UI/L)

14

374

44

37

45

GGT (UI/L)

-

182

29

7

-

[Table I. Evolution of plasma lipids in relation to medical treatment]
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Objectives and Study: The use of home artificial nutrition has dramatically increased in children over
the last two decades. However, epidemiological data are scarce, giving rise to imprecise estimates.
The improvement of the database system of the French health insurance services since 2014 allows
nowadays to perform good quality studies on the incidence and prevalence of home artificial nutrition
in children.
Methods: The health care costs of many chronic diseases are 100% covered by the French health
insurance services and patients presenting with these diseases are registered in a database. Home
tube feeding and home parenteral nutrition are also fully covered by the health insurance system in
France. A retrospective and observational study was carried out in the Hauts-de-France region (total
population: 5.5 million) using the regional health insurance services which indicated for 2016, (1) the
number of new patients less than 15 years having started home enteral nutrition (HEN) or home
parenteral nutrition (HPN); (2) the total number of patients having benefited from HEN with or without a
pump (whatever the product used: food for special medical purposes, infant formula, human milk, or a
blended diet) or from HPN longer than 12 weeks. These data enabled us to determine the yearly
incidence and prevalence of HEN and HPN in our region. We also collected indications for home
artificial nutrition from the database.
Results: The study population of children < 15 years 1,018,414. The incidence of HEN was
17.9/100000 inhabitants per year and the prevalence of HEN 67.2/100000 inhabitants per year. The
incidence of HPN was 1.1/100000 inhabitants per year and the prevalence of HPN 2.7/100000
inhabitants per year. Main indications were for HEN : neurological impairment (35%), digestive
disease (35%); oncology (9%) IBD (3%), metabolic disease (15%), organ failure (18%). Indications for
HPN were mainly digestive.
The projection of these figures for the whole French population of children aged less than 15 years
(estimated to 11.99 millions in 2016) leads to an estimate of the prevalence around 7984 HEN children
per year and 264 HPN children per year in France.
Conclusion: This is the first study determining the incidence and prevalence of HEN and HPN
children less than 15 years in France. Our results show a high prevalence of both HEN and HPN. The
strength of our study is that we used very reliable data from the national database. Few
epidemiological data are available from other European countries. Our incidence of pediatric HEN is
close to that reported in 2018 in the Netherlands (83/105 children). It is much higher than that reported
in Italy in 2009 (5.3/105) and in Poland in 2012 (1.37 105). Our prevalence of HEN is also much higher
than that reported from the UK in 2010 by the British Association for Parenteral and Enteral nutrition in
2010. The reasons for these discrepancies remain to be elucidated, especially whether the financial
costs of HEN and HPN play a role.
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Copper deficiency and the importance of trace element monitoring in jejunally tube fed
children
R. Hamblin1, C.E. Paxton1, V. Merrick1,2, J. Livingstone1, D. Hoole3, D.J. Mitchell1, D.C. Wilson1,2
1Royal

Hospital for Sick Children, Edinburgh, Department of Paediatric Gastroenterology and Nutrition,
Edinburgh, United Kingdom
2University of Edinburgh, Child Life and Health, Edinburgh, United Kingdom
3Royal Hospital for Sick Children, Edinburgh, Pharmacy Department, Edinburgh, United Kingdom
Objectives: Children with severe upper GI dysmotility, severe reflux or gastric outlet obstruction often
benefit from jejunal tube feeding (JTF) with reduction in reflux and aspiration, improved nutrition,
avoidance of parenteral nutrition and improved quality of life. There is an increasing prevalence of
JTF, particularly in the neurodisabled population. Recognised complications of JTF include frequent
tube migration or blockage, requiring tube replacement, intestinal perforation, intussusceptions,
volvulus or feed intolerance, but there is limited evidence on the development of vitamin and trace
element (TE) deficiencies, specifically copper deficiency. Copper's primary absorption site is the
duodenum and deficiencies have been reported in JTF that are absent in gastric feeding. Copper
deficiency can cause adverse haematological, neurological and musculoskeletal sequelae. We aimed
to document the prevalence of copper deficiency in a defined regional cohort of children receiving
home JTF.
Method: In a retrospective cohort study, we identified patients with a period of home JTF under the
care of the regional tertiary paediatric gastroenterology and nutrition team for SE Scotland, based in
Edinburgh, from 01/01/02 to 01/11/18. Data were obtained by electronic record, case note and
database review. The time period of JTF, the frequency of TE monitoring and the requirement for
copper replacement were identified.
Results: The cohort of 76 patients was 46% (35/76) male with a median (interquartile range) age of
3.2 (1.4, 11.0) years; the most common underlying diagnosis at 78% (59/76) was neurodisability. Initial
jejunal tube type was gastrojejunal (GJ; 75%), PEG-J (20%) and Roux-en-Y jejunostomy (5%). The
median (IQR) duration of JTF was 1.2 (0.6, 4.3) years, with a range of 0.0-12.8 years. 52 (68%)
patients had TE checked at least once; they had JTF for a median (range) of 2.4 (0.02-12.8) years.
The 24 patients who did not have TE monitored had JTF for a median (range) of 0.5 (0.04-6.9) years.
15% (8/52) patients showed an insufficient copper level (< 13.0 umol/L) on at least one check, of
which 63% (5/8) required copper replacement (1 symptomatic with anaemia, lymphopenia and
neutropenia; 4 for worsening insufficiency) with 0.5% copper sulphate oral solution at 50ug/kg/day
administered gastrically (ensuring gastric drainage, if required, was clamped for 30 minutes). The
duration from start of JTF to 1st low copper in these 8 patients was a median (range) of 3.9 (1.0-8.5)
years. Two patients require ongoing daily copper replacement and the other 3 received
supplementation in 1-3 monthly blocks each year, with blood monitoring until haematological
abnormalities corrected in 1 and serum copper levels normalised in all. The prevalence of our TE
monitoring improved over the study period; 44% had no TE monitored during 01/2002-02/2012 and
only 17% had no TE monitored during 03/2012-11/2018 (p=0.015).
Conclusion: Copper deficiency is relatively common in children on long-term JTF. Trace element
measurement including copper should be part of routine nutritional blood monitoring in this patient
group, with correction required if symptomatic or with proven ongoing low levels. The proposed
recommended standard of care for JTF is annual nutritional blood monitoring.

Disclosure of Interest: C.E. Paxton- Vygon UK, Enteral UK
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Neck Circumference and its association with the biochemical components of the metabolic
syndrome and other markers of systemic involvement in paediatric patients with obesity
María De los Ángeles Hernández López1, Arturo Perea Martínez1, Lilia Mayrel Santiago Lagunes1,
Paul Tadeo Ríos Gallardo1, Aranza Lilian Perea Caballero1, Ariadna Guadalupe Lara Campos1,
Miriam Mercedes Padrón Martínez1, Ana Lidia González Valadez1, Verónica García Osorio1
1National

Institute of Pediatrics, Clinical Obesity and Non Communicable disease, México, Mexico

Objectives and Study: To determine the association between the neck circumference with the
biochemical components of the metabolic syndrome and other markers of systemic involvement in
paediatric patients with obesity. A descriptive, transversal, observational and prospective study.
Methods: 132 individuals between 11 and 18 years old who attended for the first time to the Obesity
and Adolescents Clinic of the National Institute of Paediatrics (COAINP) with a diagnosis of overweight
(Z score of Body Mass Index [BMI] above +1 Standard Deviation [SD] and up to +1.99 DE for age/sex)
and obesity (BMI Z score above +2 SD for age/sex) according to international standards without
presenting any intercurrent pathology. One hundred sixteen patients included in the study by
presenting systemic alterations, 30.17 % were girls (n: 35), and 69.82 % were boys (n: 81). Neck
Circumference (NC) was classified according to age and sex suggested by the Mexican Observatory
of Non-Communicable Diseases (OMENT in Spanish) for < 15 years old and National Institute of
Respiratory Diseases (INER in Spanish) for >15 years old. The waist-height ratio (W/H ratio) as a
cardiovascular risk factor was defined as >0.50. Hyperglycaemia was defined as >100 mg/dl.
Hyperuricemia was defined as >5.5 mg/dl. The value of High-Density Lipoprotein cholesterol (HDL-C)
was according to the National Cholesterol Education Program and Adult Treatment Panel III (NCEPATP III). Hypertriglyceridemia was defined as >130 mg/dl. High Haemoglobin was defined as >15.7
g/dl, and high hematocrit was defined as >41% for girls and >43% for boys was according to the
criteria of the World Health Organization (WHO). Software IBM SPSS Statistics V.24.
Results: The association of increased NC and W/H ratio>0.50 matches in 85.7 to 100% of cases
according to age. The abnormal values of metabolic syndrome components (glucose, HDL-Cand
triglycerides) were associated with W/H ratio>0.50 in the group of girls aged 14 to 15 years. In the
group of adolescents of both sex from 14 to 15 years old showed the highest percentages of
hyperuricemia. Boys from 15 to 18 years old and 13 years old girls revealed the highest percentage of
elevated haemoglobin. The groups with the highest hematocrit were boys and girls from 15 to 18 years
old. In general, the abnormal values in the biochemical components of metabolic syndrome that
prevail in individuals with W/H ratio >0.50 correlate with NC, highlighting hyperuricemia,
hypertriglyceridemia and low HDL-C figures as the most coincident.
Conclusion: Upper body subcutaneous fat (USBF) is suggested that plays a role in cardio-metabolic
risk, and is estimated by NC. In the present study, NC comparatively with W/H ratio, showed to be an
equally useful clinical indicator that W/H ratio, as a search for suspected biochemical comorbidities in
children and adolescents with obesity, having the advantage of being less invasive, easier to measure
and useful in circumstances in which the individual can not stand, is not aware, present anybody
abnormality, an abdominal condition or other entity that hinders the measurement of the waist
circumference and therefore the W/H ratio.
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A prospective, open-label, long-term safety and efficacy study of teduglutide in paediatric
patients with short bowel syndrome associated-intestinal failure: 6-month interim analysis
(SHP633-303)
Susan Hill1, Beth A. Carter2, Simon Horslen3, Samuel A. Kocoshis4, MinJung Yoon5, Andrew A.
Grimm6
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Objectives and Study: To evaluate the long-term safety and efficacy of teduglutide (TED) treatment
in paediatric patients (pts) with short bowel syndrome (SBS). Pts who completed the core phase III
TED-C13-003 12-week (wk) study (NCT01952080; EudraCT 2013-004588-30) were eligible to enrol in
this prospective, long-term, open-label TED treatment-as-needed study (NCT02949362; EudraCT
2016-000863-17). Herein, we present an interim analysis in which most pts had completed ≥6 months
(data cutoff of 12 January 2018) in the study.
Methods: All pts who enrolled had received TED 0.0125, 0.025, or 0.05 mg/kg once daily in the phase
III study. Pts had a 2.4- to 3.3-year gap after the 12-week study and enrolment in this study. Treatment
with TED was provided if their parenteral support (PS) plateaued or deteriorated after prior TED
treatment ended. Treatment was provided in cycles consisting of 24 wks of TED 0.05 mg/kg
subcutaneous once daily followed by 4-wks of follow-up. Pts who deteriorated during 4-wk offtreatment follow-up could reinitiate TED; all other pts entered a “no TED” treatment period of
observation. Clinic visits occurred on treatment cycle day 1 (CxD1); Wks 1, 2, 4, 6, 9, 12; and every 4
wks thereafter to Wk 24. This interim analysis focuses on pts who received TED in the phase III and
extension study (TED/TED pts). Efficacy measures were PS volume and calories captured in pt
diaries. Baseline (BL) was the BL of the phase III study. Results are reported as mean ± SD unless
indicated otherwise and summarised using descriptive statistics.
Results: Twenty-four pts were enrolled, all of whom received TED in the phase III study. At data cutoff, 16 pts had received additional TED treatment, and 13/16 TED/TED pts had reached cycle 1 Wk 24
(C1W24). Treatment-emergent adverse events (TEAEs) were reported by 15/16 TED/TED pts
(93.8%). Most TEAEs were mild or moderate in severity, and none led to study discontinuation; 2 pts
had a TEAE considered treatment-related. The most frequently reported TEAEs, in 6 TED/TED pts
(37.5%), were vomiting and upper respiratory tract infection. Treatment-emergent serious AEs were
reported by 7/16 TED/TED pts (43.8%); none were related to TED or led to study discontinuation.
Antiteduglutide antibodies were present in 0 pts at C1D1 and 5/13 (38.5%) at C1W24; none were
neutralising. There were no clinically meaningful changes in z scores for weight, height, or body mass
index (BMI). PS volume requirements declined during treatment cycle 1 (Table).The change from BL
in PS calories was -3.7±15.72 kcal/kg/day at C1D1 (n=15) and -21.6±17.90 kcal/kg/day at C1W24
(n=13). The change from BL in the number of days per wk of PS was -0.4±1.92 days per wk at C1D1
(n=14) and -0.9±2.23 days per wk at C1W24 (n=12).
Conclusions: In this interim analysis, TED treatment was well tolerated, and the safety profile was
consistent with previous paediatric studies, the underlying disease, and experience in adults. No
changes in weight, height, or BMI were noted, indicating that reductions in PS were appropriately
titrated to match the patients' nutritional needs. After a long treatment gap, additional TED treatment of
paediatric pts who had prior TED exposure was associated with clinically meaningful reductions in PS
volume and calorie requirements.
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Nutritional characteristics of patients with functional constipation aged 4 years and older
Gulnar Agakisiyeva1, Damla Yildirim 2, Ersin Gumus3, Asuman Nur Karhan3, Hasan Ozen3, Hayriye
Hizarcioglu-Gulsen3, Hulya Demir3, Aysel Yuce3, İnci Nur Saltik-Temizel3
1Hacettepe

University, Department of Paediatrics, Ankara, Turkey
University, Nutrition and Diet Unit, Ankara, Turkey
3Hacettepe University, Department of Paediatric Gastroenterology, Ankara, Turkey
2Hacettepe

Objectives and Study: Constipation is one of the most common complaints of the digestive system in
children. The aim of this study is to determine the nutritional characteristics and risk factors of the
constipated children by comparing the 5-day diet content and some demographic features of the
constipated and non-constipated group.
Methods: This case-control study included 96 children aged between 4 to 18 years old (41 patients
with functional constipation, 55 healthy children). Functional constipation (FC) was defined according
to the Rome IV criteria. Healthy children and FC groups were divided into 3 sub-groups according to
the age, as 4-7, 8-11 and 12-18 years old, respectively. Nutritional assessment questionnaires
including demographic data were filled up by the parents of all groups. The medians of 5-day
nutritional content were calculated by BeBis 7.2 (Ebispro for Windows, Stuttgart, Germany; Turkish
version). The nutritional characteristics were compared between the age and gender matched subgroups.
Results: The mean ages of the FC group and healthy group were 9.08 ± 3.55, and 9.09 ± 3.71 years
old, respectively. Twenty-five (61%) children in the FC group and 27 (49.1%) children in the healthy
group were female. There were no difference between FC group and healthy group in energy, liquid
and fiber consumption. The 4-7 years old constipated girls showed higher amount of vitamin C and
carotene as well as percentage of carbohydrate consumption. In age and gender matched healthy
sub-group, vitamin B12 and the percentage of fat consumed in meals were high. The pantothenic acid,
vitamin C and long-chain fatty acid consumption in the 8-11 years old healthy girls sub-group, besides
vitamin E, vitamin K, manganese, iodide, polyunsaturated and long chain fatty acids and the
percentage of fat in the meals of the 4-7 years old healthy boys sub-group were significantly higher
when compared with the age and gender matched constipated sub-groups.
In the healthy group, the frequency of defecation during the first year (p= 0.047), the frequency of
breastfeeding for more than 18 months (p=0.039), the frequency of closet-type toilet users (p= 0.002)
as well as socioeconomic factors such as family income and parental education level (p < 0.001, for
both) were significantly higher.
Conclusions: Our study indicate that dietary factors play an important role in the development of
constipation, especially in the 4-7 years old sub-group. Family income and education levels of the
parents are important risk factors for FC. Breastfeeding for more than 18 months may protect against
the development of constipation. The use of closet-type toilet is not a risk factor for constipation.
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Computerized data analysis of the nutritional risk screening and clinical outcomes in
hospitalized children in Shanghai children´s medical center
Li Hong1, Yi Feng1
1Shanghai

Children’s Medical Center, Department of Clinical Nutrition, Shanghai, China

Objectives and Study: To analyze the results of nutritional risk screening in hospitalized children at
Shanghai Children´s Medical Center (SCMC) with the computerized data and the distribution of the
high-risk population, and to provide evidence for nutritional support and its cost-effectiveness.
Methods: SCMC has carried out nutritional risk screening in total hospitalized children since 2010 and
developed the nutritional information management system in 2016, which created a computerized fullprocess nutritional management system including the nutritional risk screening, nutritional assessment
and nutritional intervention. STAMP score were used as the nutrition risk screen tool. The STAMP
scores during hospitalization, length of hospital stay, costs of hospitalization, antibiotics fee for each
patients were retrospectively collected from January 2017 to December 2017 through the
computerized database. STAMP scores 0, 1-3, and ≥4 were defined as low, medium and high
nutritional risk, respectively. Length of hospital stay and costs of hospitalization were compared
between the low/medium-risk group and the high-risk group for statistical analysis.
Results: Totally 28545 children were admitted and discharged from SCMC in 2017. The mean rate of
high nutritional risk was 35.69% and higher prevalence was in neonatal intensive care unit,
hematology, and cardiac surgery departments. Compared with the low/medium-risk group, the highrisk group had longer length of hospital stay (5.33±5.7 vs. 14.98±14.21d，p< 0.001), higher costs of
hospitalization (14882.10±18705.78 vs. 58098.45±53444.45 RMB，p< 0.001), higher nursing care
fees (185.28±290.51 vs. 879.81±1239.12 RMB，p< 0.001) and antibiotics fees (333.21±2898.47 vs.
2643.81±10160.15 RMB，p< 0.001).
Conclusions: The prevalence of high nutritional risk, in particular the critical care unites, e.g. the
hematology and cardiac surgery departments, is high among hospitalized children. The total costs of
hospitalization and length of hospital stay of the high-risk group were significantly higher than those of
the low/medium-risk group. Prompt nutritional risk screening and nutritional support therapy may help
reduce length of hospital stay and costs of hospitalization, especially decrease the antibiotics usage.
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Sub-optimal supplementation of ascorbic acid in parenteral nutrition
Amy-Jo Hooley1, David Devadason1, R Bates2, Sian Kirkham 1, Sabarinathan Loganathan1, Michalis
Papadopoulos1
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2Nottingham University Hospitals, Department of Pharmacy, Nottingham, United Kingdom
Objectives and Study: Stability of micronutrients in parenteral nutrition bags is assumed but rarely
confirmed. To report a case on a 5 year old girl on long term parenteral nutrition (PN) secondary to
Hirschsprung´s disease who presented with unusual symptoms of Vitamin C deficiency and to report
the results of experiments carried out in vitro looking at the rate of Vitamin C degradation in pharmacy
constituted PN.
Methods: Case review to describe the clinical findings of the case. Laboratory experiments carried out
with 4 bags of PN, including one control.
Results: Three PN bags made with Solivito were tested sequentially. The PN was tested using a Folin
and Ciocalteu 2N test reagent and absorbance was measured using an Agilent 8453 UV-Vis
spectrophotometer. Two samples were analysed from each container and the mean values were used
for statistical analysis. The bags were tested for oxidative degradation of Vitamin C at 0, 6, 24, 48, 72
and 96 hours post manufacture. There was a 70% loss in the concentration of Vitamin C in the first 24
hours, and values continued to reduce to near zero at 96 hours.
Conclusion: Ascorbic acid undergoes a significant and rapid decomposition when administered via
PN bags. PN dependent patients should undergo routine monitoring of Vitamin C, and their bags
should be supplemented with additional Ascorbic acid to allow for the decomposition.
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Day to day and inter-rater variability of the Cow's Milk-related Symptom Score (CoMiSSTM)
Koen Huysentruyt1,2, Stefaan Peeters3, Nadine Balduck1, Yvan Vandenplas1
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3ASZ, Pediatrics, Aalst, Belgium
2University

Objectives and Study: The Cow´s Milk-related Symptom Score (CoMiSSTM) was created as an
awareness tool for cow's milk allergy in infants. There is no data on the inter-rater variability or the role
of day to day variability yet. Therefore, we investigated the inter-rater reliability of the CoMiSS between
parents and medical doctors (MD), and the day to day variability of the CoMiSS rated by parents on
three consecutive days.
Methods: A CoMiSS score was obtained on the same infant (< 6 months) by a medical doctor
according to the information obtained from the mother during a routine follow-up consultation based on
the past days (t1), and then again by the mother for the next three days (t2, t3 and t4´) by the mother.
Scores were compared as a total score, the amount of children scoring positive on the original scale
(≥12) and on the revised scale (≥10). The intraclass correlation coefficient for absolute agreement
(ICC) was calculated to compare mothers and MD's and mothers scorings at t2 and t3 compared to
baseline.
Results: 72 infants were enrolled in this study (52 % male; mean (SD) age 3 (0.5) months). The
median (IQR) CoMiSS scores at t1 were 3.6 (5) for MD's for mothers, which was No significant
differences in total CoMiSS from baseline were noted at t2 (median (IQR) 3.0 (4) (p t1-t2=0.402), t3
(median (IQR) CoMiSS 3.0 (5); p=0.745) or t4 (median (IQR) CoMiSS 2.0 (4); p=0.813). The ICC for
retrospective vs prospective (t1-t2) was 0.504 (95% CI 0.311;0.658; p< 0.001) and for the prospective
different time points 0.837 (95% CI 0.770;0.890; p< 0.001), constituting respectively moderate and
excellent agreement. None of the infants had a positive CoMiSS score by either cut-off at t1;
respectively 1, 0 and 1 were scored positive with cut-off ≥12) at t2, t3 and t4 and respectively 2, 1 and 1
were scored positive with a cut-off ≥10. For the cut-off of ≥12 a class change was noted for 1 infant at
t2 and t3, and none at t4; with a cut-off of ≥10 a class change was noted for 2 infants at t2 and one at t3
and t4. The distribution of the subcategory scores (crying, regurgitation, stool composition, skin,
respiratory symptoms) was not significantly different retrospective vs prospective (all p-values ≥0.249).
Conclusions: This pilot study indicates that the CoMiSS score has a moderate inter-rater reliability if
used retrospectively vs prospectively and a very low variability when scored prospectively over three
days. These data suggest that data obtained retrospectively during a consultation may be less reliable
than data obtained prospectively.
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Case studies on clinical scenarios of paediatric malnutrition: results from an international
survey
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Objectives and Study: The cause and presentation of malnutrition in paediatric patients is complex;
hence identification and assessment of the condition varies between health professional (HPs). This
survey aimed to present different clinical scenarios regarding paediatric malnutrition to HPs and 1)
investigate their nutritional risk judgement; 2) explore differences across countries and profession.
Methods: A web-based questionnaire survey was sent to paediatric gastroenterologists (MD) and
paediatric dieticians (RD) in seven countries (the Netherlands, Belgium, UK, Australia, Israel, Spain
and Turkey). Nine brief clinical scenarios were presented and responders were asked to assess the
nutritional risk as low, medium or high and to comment on need for nutritional intervention or further
assessment. Decision tree algorithms were generated using the recursive partitioning algorithm.
Results: In total, 569 responders (Australia: n=72; Belgium: n=26; Israel: n=90; the Netherlands:
n=61; Spain: n=118; Turkey: n=73; UK: n=129) participated; 47% were MDs and 53% RDs with a
different distribution of professions across countries (p< 0.001). MDs and RDs respectively, had a
median of 15 (10;24) and 7 (3;13) years' experience in paediatrics. The majority worked in a tertiary
(52%) and/or district general hospital (33%), with differences noted across countries. The case of a
sick child with involuntary weight loss was judged at high nutrition risk with the most consensus
(74.8% high risk); lowest risk was attributed to an otherwise healthy child with a low BMI (40.4% low
risk). Differences existed across countries and profession. The clinical scenario which collected the
most marked difference in nutrition risk interpretation among participants was a child with normal
weight at risk of refeeding syndrome (71% low risk in Belgium vs 68% high risk in Turkey; p< 0.001).
Agreement in nutritional risk assessment was reached across countries for a short child with chronic
illness (moderate/high risk 90.4%, p=0.280) and a child with Crohn's disease in clinical remission
(90.6% low/moderate risk, p=0.148). Decision tree analysis revealed that Belgium, the Netherlands
and Spain clustered together in the risk assessment of 6/9 scenarios. Nutritional
assessment/intervention was deemed necessary most frequently in the case of the sick child with
involuntary weight loss due to illness (73.4%) and for a child with normal weight at risk of refeeding
syndrome (61.9%); least frequently for the child with Crohn's disease in clinical remission (37.4%),
with significant differences across countries for all. For each case study except for the short child with
a chronic illness (p=0.828), there was a higher proportion of RDs than MDs that deemed an
intervention was necessary (all p-values ≤0.003).
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Conclusions: Differences across countries were noted in judging nutritional risk in nearly all clinical
paediatric scenarios, suggesting local differences in practice, beliefs, training and resource availability.
The high agreement in the risk assessment of a child with on-going weight loss during illness
highlights the importance of serial anthropometry measurements evaluation. There is need to
formulate a uniform approach on how to assess malnutrition risk and indications for intervention in
routine clinical practice.
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Oral budesonide for esophageal stenosis in epidermolysis bullosa: an open-label trial in twenty
children
Hamidreza Kianifar1
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Republic of
Objectives and Study: Esophageal stricture manifested with dysphagia and food impaction is a
common problem in pediatric patients with epidermolysis bullosa. Chronic mucosal inflammation and
blister formation result in esophageal strictures. This study aimed to evaluate therapeutic effect of oral
budesonide for treatment of esophageal structures in pediatric patients with epidermolysis bullosa
presented with dysphagia.
Methods: Twenty children with epidermolysis bullosa were treated for 1 month with twice-daily oral
budesonide nebulizer solution 0.5 mg/2 mL mixed with maltodextrin 1.8 g and 50 mL of dextrose 50%.
Results: Two patients developed oral candidiasis infection and discontinued treatment. Other patients
completed the treatment regimen. There was significant improvement in dysphagia after 1 month of
treatment period as well as significant improvement in dietary habits (p value less than 0.05).
Conclusions: It seems that oral budesonide can improve esophageal stricture and dysphagia in
patients with epidermolysis bullosa so reduce need for endoscopic dilatation.
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Efficacy and long-term outcomes following a clinical hunger provocation program to wean
feeding tube dependent children
Hilde Krom1, Suzanne M.C. van Zundert2, Anita M. Stok2, Marie-Anne Otten3, Michelle Engels4,
Liesbeth van der Sluijs Veer5, Elisabeth M. van Dijk-Lokkart5, C.M. Frank Kneepkens1, Marc A.
Benninga1, Tim de Meij1, Angelika Kindermann1
1University
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Netherlands
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Objectives and Study: The multidisciplinary clinical hunger provocation (CHP) program is an
intensive intervention to wean young children from tube feeding during a 2-3 week hospital stay. This
program has been proven highly effective on the short-term, but long-term data are limited. The aims
of this study were to determine factors predicting success of the CHP program, and to assess the
long-term efficacy and anthropometrics of children who followed this program in two tertiary care
centers in the Netherlands.
Methods: All tube-dependent patients undergoing CHP between 2001-2015 were eligible to
participate. The CHP program was defined as successful when patients achieved oral intake and
could therefore be weaned from tube feeding following CHP. Baseline characteristics (gestational age,
birth weight, medical diagnoses, age starting tube feeding, age entering the program, length of
hospital stay, and anthropometrics at admittance) were retrieved from medical charts. Univariate
analyses were performed to determine factors associated with success.
The long-term outcomes regarding the efficacy and anthropometrics (height for age, weight for height)
were assessed by a cross-sectional parental interview.
Results: In total, 57 patients were admitted to the CHP program. Five patients had moved and could
not be traced and contacted. Forty-two of the remaining 52 patients participated in the study (response
rate 81%).
The median age at admittance was 19 (IQR 13-22) months, and 62% were female. The program was
successful in 36/42 (86%) patients. A younger age upon initiation of tube feeding was negatively
correlated with success of the CHP program (p =0.016). A trend was shown that patients with a
shorter height for age SDS (p = 0.062), or with gastroenterological disorders in the history (p = 0.087),
were less likely to be successfully weaned on the short term.
At follow-up, after a median duration of 67.0 (IQR 37.0 - 101.5) months after the program, 33/41*
(80%) patients were without tube feeding.
Of all initially successfully weaned patients (n=36), 2 patients (6%) had restarted partial tube feeding
(oral intake >75% and < 50%, retrospectively, of total intake), and in one patient (3%) resumption of
tube feeding was planned. Two other patients (6%) needed tube feeding only temporarily during
illness. The median height for age of the initially successfully weaned patients was -1.3 (IQR -2.2 - 0.4) SDS, and weight for height -1.0 (IQR -1.8 - -0.2) SDS. However, 5/32* (16%) had a weight for
height < 2 SDS, 6/32* (19%) a height for age < 2SDS, and 4/32* (12.5%) both height for age and
weight for height < 2 SDS.
Only two of the six (33%) patients in whom the CHP program initially was unsuccessful, still had tube
feeding at time of cross-sectional follow-up.
Conclusions: Our multidisciplinary CHP program is an effective short-term (86%) and long-term
(80%) intervention to wean young children from tube feeding. Patients with a younger age upon
initiation of tube feeding were less likely to be weaned. However, especially growth should be followed
in patients after successful tube weaning.
*1 missing data
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Bone health and vitamin D in paediatric intestinal failure patients receiving home parenteral
nutrition
Janne Anita Kvammen1, Rut Anne Thomassen1, Christina Nicolaisen Kjeserud2, Camilla Sæland2,
Kristin Godang3, Jens Bollerslev3, Per Medbøe Thorsby4, Beint Sigmund Bentsen1, Christine
Henriksen2
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Objectives and Study: Intestinal failure patients (IF-patients) are dependent on long-term home
parenteral nutrition (HPN) to secure growth and development. The aim of the present cross-sectional
study was to assess bone health, dietary intake, vitamin D status and physical activity in paediatric IFpatients on HPN and a group of healthy children and adolescents.
Methods: Dual energy x-ray absorptiometry (Lunar Prodigy DXA in IF-failure and Lunar iDXA in
healthy) was performed to assess bone health and body composition. Bone mineral density (BMD) Zscores were calculated for total body and lumbar spine L2-L4 based on U.S reference population.
Anthropometric measurements (weight, height) were used for growth assessment. Total dietary intake
(enteral-, tube- and parenteral nutrition and dietary supplements) were assessed by a 4-day food
record. Blood samples were analysed for 25(OH)D and 1,25(OH) 2D as a measure of vitamin D status.
Physical activity was reported by a questionnaire.
Results: Nineteen IF-patients and 50 healthy children aged 3.6-16.8 years were studied. The groups
were similar with respect to age (median 10.1 vs 9.9 years). In patients 68% were boys, compared to
36% of the healthy children (p=0.016). Ethology of IF-patients was paediatric intestinal pseudoobstruction (58%), short bowel syndrome (26%) and chronic malabsorption (16%). The IF-patients had
a lower median Z-score for height and weight compared to the healthy children. BMI Z-score did not
differ, however lean body mass was lower (62.5% versus 70.9%, p=0.023) and fat-mass higher
(33.6% versus 24.9%, p=0.018) in the IF-patient. Lower median BMD Z-scores for total body (-0.7 vs
1.05, p< 0.001) and spine L2-L4 (-1.05 vs 0.05, p< 0.001) were found in IF-patients compared to the
healthy group. The results were not affected by adjustment for bone age (hand radiographs) in three
patients with length-age below -2 SDS. Vitamin D intake was significantly higher in IF-patients (17
µg/d versus 5.3 µg/d, p< 0.001). In IF-patients 10 µg/d was from parenteral vitamin D2. Both groups
were sufficient in 25(OH)D (IF-patients 71 nmol/L vs healthy 81 nmol/L, not significantly different).
Nevertheless, IF-patients had significantly lower 1.25(OH)2D (71 pmol/L vs 138 pmol/L, p< 0.001). In
IF-patients a positive correlation between enteral vitamin D (included supplements) and 1.25(OH)2D
was found (r=0.456, P=0.050). A lower frequency of physical activity was found in IF-patients vs
healthy.
Conclusions: Paediatric IF-patients on HPN had impaired growth, lower lean body mass and
suboptimal bone health compared to the healthy children. Despite a higher total supply of vitamin D in
the IF-group, the levels of 25(OH)D did not differ. Nevertheless, a significantly lower 1.25(OH) 2D was
found in IF-patients. Low 1.25(OH)2D and lower physical activity level in the IF-patients may explain
some of the differences in BMD. The results raises questions regarding differences between oral and
parenteral vitamin D provision, and if gastrointestinal function is important for the metabolism of
vitamin D. Investigating 1.25(OH)2D may be important when assessing bone health in IF-patients,
however further studies are needed.
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Waist-height ratio as an indicator of blood pressure alterations in obese paediatric patients
Ariada Guadalupe Lara Campos1, Aranza Lilian Perea Caballero1, Arturo Perea Martínez1, Lilia Mayrel
Santiago Lagunes1, Paul Tadeo Ríos Gallardo1
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Objectives and Study: To determine the strength of correlation between the waist-height ratio and
blood pressure in obese patients. Descriptive, transversal, observational and retrospective study.
Methods: 698 individuals between 5 and 18 years old who attended for the Obesity and Adolescents
Clinic of the National Institute of Paediatrics (COAINP) with a diagnosis of overweight (Z score of Body
Mass Index [BMI] above +1 Standard Deviation [SD] and up to +1.99 DE for age/sex) and obesity
(BMI Z score above +2 SD for age/sex) according to international standards without presenting any
intercurrent pathology. The waist-height ratio (W/H ratio) was established at different parameters.
Blood pressure classification was 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 classification of the blood pressure was: prehypertension (90th to < 95th), stage 1
hypertension (95th to 99th) and stage 2 hypertension (> 99th) according to age, sex, and height. The
blood pressure record for all children was between 8 to 10 am. Software IBM SPSS Statistics V.24.
Results: The systemic blood pressure figures were found to be elevated in at least 12% of the cases
in the W/H ratiostrata above 0.50, reaching higher percentages in the 0.65 - 0.69 stratum of the
sample. The most significant number of patients showed blood pressure levels that placed them in the
prehypertension group, that is, their blood pressure was between the 90th and 95th percentiles. The
results showed that arterial hypertension occurs at any age even in the absence of central obesity,
however it is clear that in conditions of central obesity, the percentage of individuals with high blood
pressure levels is higher, which suggests that Nutritional condition is one of the systemic conditions
that contribute the most to develop states of systemic hypertension.
Conclusion: Hypertension is a public health problem, and obesity is becoming an epidemic,
increasing the risk of hypertension. Both are risk factors for cardiovascular diseases. Studies in
children from India results in an adjusted risk ratio (95% CI) of high systolic blood pressure with W/H
ratio was 2.48. The increase of a W/H ratio unit increases the risk of presenting hypertension 1.75
times in Mexican children. W/H ratio is a better predictor of elevated blood pressure compared to BMI
and waist circumference in children followed over time. In the present study, the W/H ratio value above
0.50 as a concept of central obesity, relates in a general way to a higher probability of presenting
states of systemic hypertension, particularly in the range of prehypertension, so the importance of
recording blood pressure should be reiterated. In all children and adolescents with central obesity.
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A nationwide survey on paediatric nutritional support team activity in South Korea
Eun Hye Lee1, Seung Kim2, Hye Ran Yang3,4
1Eulji

University, Nowon Eulji Medical Center, Pediatrics, Seoul, Korea, Republic of
Children's Hospital, Pediatrics, Seoul, Korea, Republic of
3Seoul National University Bundang Hospital, Pediatrics, Seongnam, Korea, Republic of
4Seoul National University College of Medicine, Pediatrics, Seoul, Korea, Republic of
2Severace

Objectives and Study: Nutritional support team is a multidisciplinary team in which doctors,
dieticians, nurses, and pharmacists with an expertise in clinical nutrition work together as core
members for better nutritional support in practice. Thus, the implementation of paediatric nutritional
support team (NST) is important for effective nutritional support of hospitalized children. The aim of
this study was to conduct a nationwide survey on the status of paediatric NST activity in hospitals in
South Korea.
Methods: A total of 53 hospitals having more than 10 beds for paediatric inpatients were recruited.
The Questionnaire on NST activity was developed and sent to paediatric gastroenterologists in each
hospital via e-mail. Answers were finally collected and analyzed from 40 hospitals (22 tertiary hospitals
and 18 general hospitals).
Results: Only 14 (35%) of a total 40 hospitals had paediatric NST independent of adult NST, and 16
(55%) hospitals was running the NST jointly without distinction of paediatric patients from the adults.
Four (10%) hospitals reported that hospitalized children didn't receive any kinds of nutrition support
from the NST. All required NST members (paediatrician, dietitian, nurse, and pharmacist) were
assigned for nutrition support of paediatric inpatients in 27 (67.5%) hospitals. Monthly NST
consultations more than 100 were reported only in 4 (10%) hospitals and NST consultations between
10 and 100 in 12 (39%) hospitals. There were no NST consultations in 14 (35%) hospitals and less
than 10 consultations per month in 10 (25%) hospitals. While the number of paediatric inpatients was
12.4% of total hospitalized patients, the number of NST consultations for paediatric patients consisted
of 22.9% of total NST consultations. Total 90.5% of adult NST consultation fee were covered by the
national health insurance, whereas only 76.0% of paediatric NST consultation fee were covered,
mainly because of repeated consultations within a week (70.7%). Only 10 (25%) hospitals answered
that their NSTs were properly managing paediatric inpatients from nutritional aspect. Main barriers to
NST activity were the lack of manpower and excessive work load (42.5%).
Conclusions: This nationwide survey revealed that independent paediatric NST activity is still lack in
South Korea and both manpower and medical resources for effective NST activity for hospitalized
children were insufficient. In addition, national policies are still needs to be modified to improve NST
implementation because of several barriers including lower coverage for paediatric NST consultation
fee.
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Malnutrition is frequent among children with spinal muscular atrophy
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Objectives and Study: Spinal muscular atrophy (SMA) is a genetic motor neuron disorder
characterized by progressive muscle atrophy. SMA can lead to swallowing and feeding difficulties that
may adversely influence the nutritional outcome of the patients. The aim of the study was to describe
the prevalence of malnutrition in children with SMA.
Methods: Our SMA multidisciplinary clinic at "Dana-Dwek" children´s hospital is the largest SMA
center in Israel. We performed a retrospective analysis of children with SMA during 2016-2018.
Demographic data were collected, as well as anthropometric data - height, weight and body mass
index (BMI). Z-scores were calculated using the World Health Organization (WHO) standards.
Nutritional assessment was performed using a 24-hour dietary recall for orally-fed patients or based on
the nutritional intake data for children fed by enteral nutrition.
Results: Of 78 SMA patients, we included 46 children with a mean age of 7.8±5.5 years and mean
follow-up of 7.2±2.9 months. Among them, 23 children (50%) were type 1 SMA, 16 (34.8%) type 2 and
7 (15.2%) type 3. Twenty patients (43.5%), all SMA type 1, received enteral nutrition, while 26 (56.5%)
were orally-fed. Among 22 SMA type 1 patients, 11 (50%) were malnourished and 6 of them (54.5%)
were severely malnourished. Among 23 SMA type 2+3 patients, 9 (39.1%) were malnourished and 7
of them (77.8%) had severe malnutrition, while 5 (21.7%) were overweight. At baseline, SMA patients
received an average of 77.8%±23.9 of the RDA for energy and 129.4%±44.7 of the RDA for protein.
The average hemoglobin level of the cohort was 13.02±1.32 g/dl and the albumin level was 45±2.6
g/L. An increase in BMI z-score was observed during follow-up, from -1.71±2.14 to -1.0±2.36 (p=0.06).
Conclusions: Malnutrition is frequent among children with SMA. Our results highlight the degree of
malnutrition in this population and the need for closer follow-up of the nutritional status of SMA
patients.
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Nutritional support for hospitalized chronic patients - where do we stand?
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Objectives and Study: Malnutrition is common among hospitalized children, particularly in patients
with chronic diseases and prolonged hospitalization. The aim of this study was to characterize the
nutritional status and the respective intervention in children with prolonged hospitalization in a ward of
a Tertiary Pediatric Hospital.
Methods: Cross-sectional study of hospitalizations longer than 21 days during 2017. Clinical,
biometric and demographic data were analysed. Patients with edema or dehydration were excluded.
Nutritional status was assessed at admission and discharge, and classified according to WHO: acute
malnutrition z-score < -2 weight / height or BMI; chronic malnutrition z-score < -2 height / age. Severe
malnutrition was considered if z-score < -3. Biometric data were analysed with WHO Antro.
Results: A total of 61 hospitalizations were analysed (25% of total hospitalizations), corresponding to
49 patients, 50.8% were male, with a median age of 1.2 years. The median length of stay was 38.0
days. Eighty percent of the patients had a chronic disease. The cause for admission was neurological
in 37.7%, gastrointestinal in 24.6%, respiratory in 23.0% and infectious in 14.7%. The prevalence of
malnutrition was 67.2% (severe 49.2%) and, among these patients, gastrointestinal (36.4%) and
respiratory disease (36.4%) were the main cause for admission. Chronic malnutrition was present in
41.0% and acute malnutrition in 36.1% of cases.
Nutritional intervention was performed in 77.0% of hospitalizations. Malnourished patients received
intervention in 95.0% of the cases: artificial enteral nutrition in 70.7% (10 by gastrostomy) and
parenteral nutrition in 41.5%. In the whole sample, the mean z-score variation was 0.9 ± 1.3 (p<
0.001) and in patients with malnutrition was 1.1 ± 1.4 (p< 0.001). Weight gain (mean z-score increase)
was more evident in hospitalizations due to gastrointestinal (1.5 ± 1.5) and neurological (0.8 ± 1.1)
diseases.
Acute malnutrition persisted in 18.0% of the patients at discharge, although all had a nutritional plan
and scheduled follow-up.
Conclusions: The prevalence of malnutrition in long-term hospitalizations is high, especially in
patients with chronic of gastroenterology and respiratory conditions. Nutritional risk assessment at
admission improve the identification of children requiring nutritional intervention.
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Record of anthropometric parameters and the prophylactic supplementation of iron, vitamin A
and vitamin D in Brazilian children´s health booklets
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Objective: To evaluate the anthropometric data records in growth curves and to estimate the usage
and registration of prophylactic supplementation of iron, vitamins A and D in Health Booklet (HB) of
children from 0 to 5 years of age.
Methods: A cross-sectional study with data collection from January to July 2018, in wich 151 children
from two public kindergarten (67 children), pediatric ward (37 children) and ambulatory (47 children)
from an University Hospital were analyzed. For the age group of 0 to 2 years, the graphics of
"Cephalic Perimeter for Age (CP/A)", "Weight for Age (W/A)", "Length for Age (L/A)” “BMI for Age
(BMI/A)"; for ages 2 to 5, "Weight for Age (W/A)", "Height for Age (H/A)" and "BMI for Age (BMI/A)".
Two groups were constituted according to the number of records in each graph: R - for those with one
or more records and NR - for those with no records. In relation to iron, vitamin A and vitamin D
supplementation, two conditions were considered: 1. With supplementation at any time in the given
period, 2. Without supplementation. For the first condition, it was observed the presence or not of
recording the supplementation in HB.
Results: Regards to the graphs between 0 and 2 years, CP/A: NR= 5.2% and R= 94.8%, W/A: NR=
13.2% and R= 86.8%; L/A: NR= 19.9% and R= 80.1%; BMI/A: NR= 64.2% and R= 35.8%. In relation
to the age group of 2 to 5 years, W/A: NR= 53.5% and R= 46.5%; H/A: NR= 55.5% and R= 44.5%;
BMI/A: NR= 69.6% and R= 30.4%. About iron, vitamin A and vitamin D, 48%, 83% and 23.8%,
respectively, had reported supplementation. Among those supplemented for iron and vitamin A, the
percentages of HB record were 22% and 72.6%, respectively. No record was found for those who did
vitamin D supplementation.
Conclusions: The anthropometric data recording in the HB growth charts is low and insufficient, and
the BMI/A is the least evaluated variable. Prophylactic supplementation of iron and vitamin D is
unsatisfactory in the recommended age groups and the registration in HB is inadequate, being more
appropriate for vitamin A.
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Objectives and Study: Feeding difficulties in young children comprise mild cases to authentic feeding
disorders (FD) (1-5%). Classifications are difficult and there is not a standard classification system.
The aim of this study is to describe the frequency and diagnostic subtypes of children feeding
difficulties and FD among patients referred to a FD unit.
Methods: Descriptive study conducted from January 2017 to June 2018 in a FD unit comprised of
paediatricians specialized in nutrition, speech therapists and psychologists. Medical records of
patients < 6 years(y) referred for feeding problems were reviewed retrospectively. Those with
emotional, organic or nutritional repercussions were classified as FD. The anthropometric assessment
was made measuring weight (W), height (H) and obtaining Z-scores according to the WHO definitions
for malnutrition.SPSS 20 Statistical Software was used for statistical analysis.
Results: 161 patients were referred to the Unit. 12 were older than 6 y and 149 patients were
included. 49 (32.9%) patients were referred from another department of our hospital, 53 (35.6%) from
other hospitals (36, 68% of them from paediatric gastroenterology) and 47 (31.5%) from Primary
Health Care. Mean age at onset of symptoms was younger in those referred from another Hospital
7±7.9 months(m) than in those referred from Primary Health care 10.87±10.9 m (p 0.02). No
differences were found in mean age at first consultation and mean duration of symptoms.
The most frequent motives for referral were: food refusal in 82 (55%), chewing problems in 37
(24.8%), growth faltering in 13(8.7%), dysphagia in 7(4.7%), selective intake in 7(4.7%) and vomiting
in 3(2%). 83(55.7 %) patients had an underlying organic disease, of those 39(47%) had been referred
from other hospitals (p 0.07).
109(73.2%) patients were classified as FD, 39(26.2%) as feeding difficulties and 1(0.7%) as
misperceived feeding problems. FD diagnostic subtypes were: due to organic disease in 37 (34%),
chewing problems in 26 (23.8 %), selective intake in 21 (19.3%), limited appetite in 12(11%), FD
secondary to prolonged breastfeeding in 8 (7.3%) and fear of feeding in 5(4.6%). Symptoms of FD due
to organic disease began earlier than other subtypes (mean age 5.4±8.4m p < 0.01).
Among patients coming from our Centre and other hospitals, 33 (67.3%) and 43 (81.1%) were
respectively classified as FD, being the most frequent diagnostic subtype due to organic disease (27%
and 46%). By contrast, 34 patients (72.3%) referred from Primary Health Care were classified as FD,
being the most frequent subtypes due to chewing problems (28%), limited appetite (20%) and
selective intake (20%).
Conclusions: 1.The percentage of FD among patients referred from other hospitals (most of them
previously assessed by other paediatric gastroenterologists) and those referred from Primary Health
Care is similar, but differences are observed in the frequency of diagnostic subtypes. 2. FD linked to
organic disease predominate in patients referred from specialized centres, probably because their
underlying pathology required hospital follow-up and treatment. 3. One of the main limitations in the
classification of children feeding difficulties
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Introduction: Patients undergoing haematopoietic stem cell transplantation (HSCT) have high
malnutrition prevalence. Therefore, most of them require parenteral nutrition (PN), often associated
with side effects. The use of omega 3 fatty acids in NP could modulate the immune and metabolic
response of these patients and improve their outcome.
Objectives: They were to evaluate laboratory test and analytical outcome in patients after HSCT
using an omega-3 lipid emulsion and to compare the results with those for the classic lipid emulsion
used in PN.
Material and methods: Retrospective observational study of two patient cohorts, carried out in two
phases. Study population: patients from 0 to 18 years with HSCT, who required PN (with lipids) at
least for 7 days. The historical group received the lipid emulsion containing medium-chain (MCTs) and
long chain triglycerides (LCTs) (year 2013). The study group received the mixed lipid emulsion (MCTs,
LCTs, olive oil and fish oil) with omega 3 (years 2014 and 2015). Sociodemographic, anthropometric,
nutritional, clinical and biochemical variables were collected. Statistical analysis: descriptive of each
group separately, making comparisons within the same group (Wilcoxon sign test) and between both
groups (Mann-Whitney U test). Quantitative variables were compared by Student´s t-test. Qualitative
variables were compared using the Chi-square or Fisher´s exact test.
Results: The study sample included 65 patients (29 in the study group and 36 in the historical group).
In the intervention sample, 44.8% were male, with an average age of 8.77 years (+/- 5.55 SD),
average length of admission of 29 days (+/- 15 SD) and average PN duration of 18.76 days (+/- 16.66
DE). This sample was comparable to that of the historical group. There were not significant differences
in anthropometric, complications, or in biochemical parameters. At day 14 of PN, we observed higher
plasma total cholesterol in the study group compared with the historical group (p = 0.008). No
differences at discharge were detected.
Conclusions: Mixed lipid emulsion with omega 3 in PN did not improve the outcome (of analytical
parameters, length of stay, anthropometry or complications) of HSCT patients. The design of this
study (It´s not a clinical trial) and its sample size limit our results, although randomized paediatric
studies with a larger number of patients are needed to identify optimal nutritional treatments or
supplements.
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Iron status in paediatric patients receiving Home Parenteral Nutrition (HPN)
Maria Misiou1, Elle Cooke1, Tamara Farrell1, Charlene Chavda1, Krishna Soondrum1
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Objectives and Study: Iron is not routinely given in parenteral nutrition solutions (PN) as it can
potentially destabilise the PN. Even though it is an essential micronutrient it is usually not added in
trace element solutions. Iron deficiency causes microcytic anaemia, iron overload can cause multiorgan complications such as chronic liver disease and heart failure. Some studies suggest that iron
availability promotes bacterial overgrowth and can impair the innate immune system.
The aim of this study was to review our practice of iron administration in our HPN population,
acknowledging the lack of clearly defined guidelines
Methods: We identified patients receiving HPN over a 12 month period (August 2017 - August 2018).
Data on parenteral iron supplementation and correlation with laboratory parameters such as full blood
count, ferritin, serum iron, transferrin saturation was retrospectively collected. Primary pathology, comorbidities, enteral intake, frequency of blood tests, blood transfusions and other therapies such as
erythropoietin were recorded.
Results: 18 children with intestinal failure (IF) receiving HPN during the defined period were identified.
The aetiology of IF was short bowel syndrome ( n = 8), enterocyte defect (n = 1) and GI dysmotility ( n
= 9), a heterogeneous cohort comprising of chronic intestinal pseudo obstruction (n=3), mitochondrial
and presumed mitochondrial disorder (n=2), complex congenital heart disease with pulmonary
hypertension (n=1), chromosomal disorder (n = 2) and idiopathic (n = 1). The average age was 5.5
years (range: 8 months - 14 years) at begin of study period. 13 patients received 100% of their energy
requirement via PN. Four patients received 30% of energy requirement via enteral/ oral feed, one
patient maintained half of the energy requirement orally. The average iron supplementation in PN was
1.0 µmol/ kg at the end of the study period. By following the practice of other large UK Paediatric IF
centres the iron supplementation did not exceed 1.3 µmol/kg but 55% of the study cohort received this
maximum dose. Nobody received oral iron supplements.
To begin of the study 5 patients (27%) had moderate anaemia, 3 patients (16%) mild anaemia and 10
(55%) normal haemoglobulin according to Word Health Organization classification. 2 patients with mild
anaemia were identified with iron deficiency anaemia- IDA (11%) and 3 patients out of 18 ( 16%) were
iron deficient( ID) but not anaemic. Parenteral iron supplementation was optimised accordingly.
Despite regular monitoring on adjustments in iron supplementation the percentage of moderate and
mild anaemia remained the same at the end of the study period but IDA was not recorded. Four
patients received blood transfusion over the 12month period, one patient received erythropoietin.
Nobody within the cohort showed signs of iron overload.
Conclusion: All patients on HPN received parenteral iron in their PN solution. The majority of the
study cohort received parenteral iron > 1.0 µmol/kg but nobody exceeded a dose of 1.3 µmol/kg. No
adverse effects were observed. Anaemia and IDA is a common problem and can be effectively and
safely managed iron supplementation in the PN solution. A multi-centre study would be desirable in
the aim to develop well defined guidance on iron supplementation in PN.
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Objectives and Study: The diagnosis of Cow's Milk Allergy (CMA) is challenging in infants with
negative allergy test. Cow's milk free diet (CMFD) and extensive hydrolyzed formulas are often started
in infants with persistent gastrointestinal symptoms based on clinical severity, clinician's attitude and
experience. The lack of specific symptoms and diagnostic tool may cause unnecessary CMFD in
some patients. The aim of this study was to assess the accuracy of the Cow's Milk related Symptom
Score (CoMiSS®) in identifying infants who respond to CMFD.
Methods: From October 2017 to June 2018 we prospectively recruited all infants referred to our clinic
for suspected CMA because of persisting gastrointestinal symptoms (such as vomiting, regurgitation,
constipation or diarrhea, feeding problems) and/or general manifestations (such as failure to thrive,
crying/fussiness, sleeping problems, dermatitis) without any other diagnosis and not improving with
reassurance, behavior management and nutritional advice (in terms of correction of frequency and
volume of meals and thickening formulas).
CMFD was started independent to the score of CoMiSS® which was completed by another clinician
and parents at the first evaluation (T0), after 2-4 weeks of diet (T1) and, eventually, at oral challenge.
We considered a positive score when ≥12 (as originally proposed) and a significant response to CMFD
when the score shifted from a 50% value above the median to a 50% value below the median of our
population. Skin prick tests (SPT) for CM proteins were performed. We considered as control group
age-matched infants referred to our hospital for minor traumas. We calculated sensitivity, specificity,
positive (PPV) and negative predictive value (NPV) and created a ROC-curve to identify the best cutoff for CoMiSS®
Results: We started CMFD in 47 infants (median age 3,1 months, range 10 days-8 months, 26 males)
and we recruited 94 age-matched (median age 3.5 months) healthy controls. Symptoms improved in
39/47 (83%) patients with a response to CMFD in 19/47 (40%). At T0 the median CoMiSS was
significantly higher in cases compared to controls (median 8 vs. 3; p-value: 0< 0.05), 9 cases had a
positive score ≥12, 8 normalized at T1. Oral challenge was performed in all 19 responders after 2-6
months from starting CMFD and showed a reaction in 6 infants. In 8 infants SPT were positive. The
ROC-curve identified 9 as the best cut-off value, with a sensitivity of 84% and a specificity of 85% (vs.
37% and 92% with a cut-off of 12) with PPV of 80% and NPV of 88% for the response to CM free diet.
Conclusion: CoMiSS® can be a helpful tool to identify which infants with persisting gastrointestinal
symptoms and suspected CMA would benefit from CMFD. Our findings support the use of CoMiSS®
in both IgE positive and negative infants and we propose a lower cut-off score of 9 to improve its
sensibility.
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parenteral nutrition population
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Objectives and Study: Current guidelines on paediatric Parenteral Nutrition (PN) conclude that
standardized PN mixtures are not suitable for children with chronic Intestinal Failure (IF) on Home PN.
However, studies evaluating efficacy or safety of standardized PN are lacking. Possible advantages of
standardized PN could be a reduction in costs and a longer shelf life of PN. Therefore, this study was
designed to assess the effects on growth and safety of standardized PN compared to individualized
PN.
Methods: Retrospective cohort study in Dutch children on Home PN between June 2017 and July
2018, in which Individualized PN was compared to standardized PN. Patients were prescribed
standardized PN when the composition of an available mixture met their nutritional need. When
patients nutritional need was not met by the available mixtures, for example due to intestinal losses
requiring the compensation of large volumes of fluids and/or electrolytes, individualized PN was
prescribed. Primary outcome was growth over 2 years, secondary outcomes were electrolyte
disturbances and biochemical abnormalities such as liver function. Growth was assessed by
calculating the difference of Weight-for-age (WFA) and Height-for-age (HFA) SD scores between date
of inclusion and 6, 12 and 24 months prior to inclusion. Descriptive statistics were used to present
data. Non parametric tests were used to explore differences between groups.
Results: 50 patients (50% female) were included, of whom 16 (32%) received standardized PN
mixtures. Table 1 shows growth over 2 years. For children receiving standardized PN mixtures,
median weight gain in 2 years was significantly higher compared to the individualized PN mixtures
group of children who lost weight (+0,38 SD score vs -0,55 SD score, p: ,003)). No significant
Differences were seen for height gain or an increase in weight for height. Furthermore, no significant
differences were demonstrated in electrolyte disturbances or biochemical abnormalities including liver
function. Age (11 vs 5 years), gestational age (GA) (39,2 vs 36,2 weeks) and PN duration (97 vs 39
months) were significantly higher in the group receiving standard PN (p: ≤0,001; 0,027; 0,013
respectively).
Conclusions: In the children receiving standardized PN mixtures, weight gain was significantly higher.
Standardized PN mixtures are at least non-inferior to individualized PN mixtures in terms of electrolyte
disturbances and biochemical abnormalities in a home PN cohort.
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Association between complimentary feeding practice adherence and nutritional status of
children - a cross sectional study from Northern India
Shivani Nivedita1, Arun Kumar Aggarwal1
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Objectives and Study: To study the association of the feeding practices of infant caregivers on
nutritional status of children from 6 months to 24 months.
Methods: This cross sectional descriptive study enrolled mother-child dyads visiting the out patient
department of Deen Dayal Upadhyay Hospital, Delhi, a tertiary care children hospital in Northen India
during June 2016 to March 2017. A face-to-face interview using a pre-formed self-administered
questionnaire was carried out to collect information regarding complementary feeding practice, its
perception and adherence. Adherence of complementary feeding practice was objectively assessed
by complementary feeding index (CFI). On basis of the centiles, children were classified to have high
(above 75th centile), medium (25th-75th centile) and low(less than 75th centile) CFI. The
anthropometric data were collected and interpreted according to WHO standards.
Results: Out of the total of 325 mother and child dyad enrolled, 283(87%) of the children had medium
or high CFI scores and 42(13%) belong to low CFI score. The proportion of stunted (LAZ score)
children aged 6-24 months was significantly (p< 0.001) lower among those who were in low CFI group
compared to those who were at the medium or higher CFI group. Among infants with low CFI score,
28.6% of them were wasted based on weight for length values (WLZ score) as compared to 6.1 % in
high CFI group (p=0.011). The proportion of underweight (WAZ score) children were similar across
three groups.
Conclusion: Proportion of stunting and wasting was associated with degree of complementary
feeding practice adherence in children of age 6 months to 24 months
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Daily intravenous Octreotide to control high output gastrostomy losses in intestinal failure
Raj Singh Parmar1, David Derry1, Monica Chiu1, Rebecca Poole1, Rachel Allcoat1, Karen Hartley1,
Julian Thomas1
1Great

North Children's Hospital, Paediatric Gastroenterology Hepatology and Nutrition, Newcastle
Upon Tyne, United Kingdom
Objectives and Study: Octreotide is a synthetic octapeptide derivative of naturally occurring
somatostatin. It inhibits secretion of hormones produced within GEP endocrine system and can reduce
gastrointestinal secretions. Octreotide may be useful as a potential therapy in intestinal failure (IF)
caused by intestinal dysmotility (Ref). Current experience of the potential role of octreotide in
paediatric patients on home total parenteral nutrition (TPN) in the UK is limited.
We assessed the use of octreotide to reduce gastrointestinal (GI) fluid loss (gastric drainage and stool)
in children with IF caused by bowel dysmotility.
Methods: We prospectively studied children with excessive and uncontrollable GI loss who required
large daily volumes of TPN in order to maintain fluid and electrolytes and support growth. Octreotide
was given as a short (20 to 40 minute) infusion via CVC twice daily. Initial dose was 0.5
microg/kg/dose, increased to >1 microg/kg/dose depending on response.
Results: We studied 4 children requiring TPN. (Median age 6 yr (range 4-14 yr), 3 male: 1 female)).
All had intestinal dysmotility and one also had short bowel syndrome. Octreotide doses ranged from
0.5-1.32 microgr/kg/dose twice daily as intravenous infusions. Gastrostomy drain output decreased
from between 600ml - 2200 ml daily before treatment to 100 ml - 500 ml daily after 4-8 weeks of
treatment (Figure1, t-test p< 0.05)).

[Figure 1: Effect of Octreotide on gastric output]
PN volume decreased significantly in one patient from 3700 ml to 2600 ml per day. Time on PN daily
was 13 - 18 hrs (median 15 hrs) before treatment and decreased to 13-14 hrs (median 13.5 hrs) by 48 wks after treatment commenced. Two families reported significant improvement in quality of life. One
further patient reported some improvement in quality of life and one patient reported no improvement.
No significant side effects were observed.
Our study shows that all patients showed a significant decrease in daily gastric losses which improved
quality of life in three families by making TPN fluid management simpler.
Conclusions: Twice daily octreotide given by short infusion reduces gastrointestinal fluid loss in
children reliant on TPN whose management is compromised by excessive gastric losses. Further long
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term evaluation of therapy is required, but we have found this to be a very useful short term treatment
in a particularly problematic group of patients.
References: Ambartsumyan, L et al. Utility of Octreotide in Advancing Enteral Feeds in Children with
Chronic Intestinal Pseudo-Obstruction. Pediatric Drugs (2016) Volume 18
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Body composition in paediatric inflammatory bowel disease: development of population
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Objectives and Study: Evaluate accuracy of skinfold thicknesses and body mass index (BMI) for the
prediction of fat mass percentage (FM %) in children and adolescents with inflammatory bowel
disease (IBD) and to develop population specific formulae based on anthropometry for estimation of
FM % in paediatric IBD as an alternative to dual -energy X- ray absorptiometry (DEXA) when the latter
is not available. Our study enrolled 30 children with IBD aged 7- 18 years and 153 healthy controls
(HCs) matched for age, gender and BMI.
Methods: All children underwent anthropometric evaluation including weight, height, BMI, body
circumferences (waist, abdomen, hips) and skinfolds (biceps, triceps, suprailiac and subscapular
skinfolds). Skinfolds were used to calculate body density with the following equations: Brook (1-9
years), Johnston (8-14 years), Durnin and Rahman (13-15 years), Durnin and Womersley (16-19
years). These results were then incorporated in Siri and Deurenberg equations to determine body fat
mass. Within one month from anthropometric evaluation, body composition was measured with DEXA.
We evaluated the contribution of body mass index (BMI), triceps skinfold (TSF), the sum of 2 skinfolds
(SF2-triceps + biceps), and the sum of 4 skinfolds (SF4- triceps + biceps + subscapular + suprailiac) to
percent fat mass (FM%, %), i.e. fat mass (FM, kg) / body mass (BM, kg) using 2 pre-specified linear
regression models. The response variable of both models was FM% (%). All the predictors were
logetransformed to ensure homoskedasticity: logeBMI (mm), logeTSF (mm), logeSF2 (mm) or
logeSF4 (mm). Standard diagnostic plots were used to evaluate model fit. The adjusted coefficient of
determination (R2adj) and the root mean squared error of the estimate (RMSE) were used as
measures of model fit.
Results: The IBD population resulted having a higher percentage of FM (FM%) compared to HCs as
measured by DEXA (FM% 30 vs 22, p< 0.001). Table 1 shows the four newly developed formulae
based on anthropometry, for estimation of FM%. As determined by R2 adj and RMSE, BMI was the
less accurate predictor of FM% (R2 adj 0.48, RMSE 6.5%). The single triceps skinfold thickness
(LogeTSF) showed a significant improvement in prediction of FM% (R2adj 0.77, RMSE 4,4%)
compared to BMI. By incorporating the sum of two skinfolds (LogeSF2) there was an additional
improvement in prediction of FM% compared to single LogeTSF (R2adj 0.81, RMSE 4,1%). The sum
of four skinfolds (LogeSF4) revealed only a slight improvement in prediciton of FM% compared to the
sum of 2 skinfolds- (R2adj 0.82, RSME 3.9%).
Conclusions: The sum of 4 skinfolds (triceps + biceps + subscapular + suprailiac) is the most
accurate in predicting FM% in children and adolescents with IBD. The sum of 2 skinfolds (triceps +
biceps), is similarly accurate, in addition, the measurement of 2 skinfolds could be a better option
compared to 4 skinfolds because it is quicker and less prone to measurement error. The newly
developed population specific formulae with the sum of 2 or 4 skinfolds could be a valid tool for
estimation of body composition in children with IBD and a valid alternative to DEXA measurement,
when the latter is not available
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Fat mass DEXA (percent of body mass, %)
Body mass index
(kg/m2)

38.8* [33.3 to 44.2]

IBD (1= yes; 0 = no) 7.7* [4.6 to 10.7]

—

—

—

7.7* [5.6 to 9.8]

9.3* [7.2 to 11.4]

10.6* [8.7 to 12.4]

LogeTSF (mm)

—

15.9* [14.4 to 17.3]

—

—

LogeSF2 (mm)

—

—

17.2* [15.9 to 18.5]

—

LogeSF4 (mm)

—

—

—

16.8* [15.5 to 18.0]

Intercept

-96.0* [-112.2 to 79.8]

-21.6* [-25.4 to 17.9]

-35.5* [-39.7 to 31.2]

-45.8* [-50.7 to 41.0]

RMSE (%)

6.5 [5.8 to 7.2]

4.4 [4.0 to 4.9]

4.1 [3.6 to 4.5]

3.9 [3.5 to 4.3]

R2adj

0.48 [0.37 to 0.59]

0.75 [0.70 to 0.81]

0.79 [0.74 to 0.84]

0.81 [0.76 to 0.86]

N

183

183

183

183

[Table 1. Prediction of percent fat mass in IBD and HCs from anthropometry-* p < 0.001]
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The waist-height ratio stratified and its association with haematological abnormalities in obese
paediatric patients
Aranza Lilian Perea Caballero1, Ariada Guadalupe Lara Campos1, Arturo Perea Martínez1, Paul Tadeo
Ríos Gallardo1, Lilia Mayrel Santiago Lagunes1, María De los Ángeles Hernández López1, Miriam
Mercedes Padrón Martínez1, Ana Lídia González Valadez1, Verónica García Osorio1
1National

Institute of Pediatrics, Clinical Obesity and Non Communicable disease, México, Mexico

Objectives and Study: To determine the association between the waist-height ratio and haemoglobin
and hematocrit levels in obese patients. Descriptive, transversal, observational and retrospective
study.
Methods: 698 individuals between 5 and 18 years old who attended for the Obesity and Adolescents
Clinic of the National Institute of Paediatrics (COAINP) with a diagnosis of overweight (Z score of Body
Mass Index [BMI] above +1 Standard Deviation [SD] and up to +1.99 DE for age/sex) and obesity
(BMI Z score above +2 SD for age/sex) according to international standards without presenting any
intercurrent pathology. The waist-height ratio (W/H ratio) was established at different parameters. The
values of low haemoglobin (anaemia) and high hematocrit were according to the criteria of the World
Health Organization (WHO). Low haemoglobin was defined as < 114 g/l for < 11 years old and < 120
g/l for >12 years old. High hematocrit was defined as >41% for girls and >43% for boys. All patients
included in the study live in locations above 7300 feet above sea level. Software IBM SPSS Statistics
V.24.
Results: Elevation of Hemoglobin (Hb) and hematocrit (hto) were the most frequent findings. In the
W/H ratio stratum the elevation of ALT is more frequent with a percentage of 65%, increasing the
resulting proportion directly with the W/H ratio value reaching up to 79 % in stratum 0.65 - 0.69. The
GGT was found to be elevated in more than 40% of the cases from the W/H ratio stratum of 0.55 0.59, maintaining an ascending value as the W/H ratio increased. Hyperuricemia was found in more
than 50% of the cases in strata 0.60 - 0.64 and 0.65 - 0.69; however, the increase was not directly
related to the value of W/H ratio of strata with higher value. The results reflect the high relationship
between stratified W/H ratio with an elevated hematocrit and haemoglobin.
Conclusion: Recent studies demonstrate an association between blood lipid levels, haematologic
profile and body fat in obese adolescents, positive correlations were found for red blood cells and
haemoglobin with waist circumference (WC). Various cross-sectional studies have demonstrated a
stronger association of W/H ratio with cardiovascular risk factors compared to BMI and WC.
Obstructive sleep apnea-hypopnea syndrome (OSAHS) is associated with high hematocrit and
haemoglobin levels either within the normal range or outside of this. However, there are not enough
studies have been conducted to describe any possible associations between body fat and
haematological variables, and so this topic is poorly discussed in the current literature. In the present
study, the value of W/H ratio above 0.50 as a concept of central obesity, relates in a general way to a
greater possibility of presenting high values of Hb and hto, an aspect that presumably could constitute
an early index of hypoventilation and OSAHS, allowing an earlier detection of this last disease. It
indicates the clinicians who treat obesity, the importance of investigating these parameters of the
blood count, as sensors of this highly incapacitating clinical condition that is added to the
cardiovascular risk.

High
Hematocrit

<0.49
(n=40)

0.50-0.54
(n=309)

0.55-0.59
(n=227)

0.60-0.64
(n=83)

0.65-0.69
(n=19)

0.70-0.79
(n=16)

>0.80 (n=4)

42.5%

40.8%

36.2%

29%

21.1%

37.5%

50%

22.7%

21.6%

16.9%

5.3%

18.8%

50%

High
30%
Haemoglobin

[Haematolical alterations]
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Waist-height ratio as an indicator of systemic alterations in obese paediatric patients
Arturo Perea Martínez1, Paul Tadeo Ríos Gallardo1, Lilia Mayrel Santiago Lagunes1, Aranza Lilian
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1National

Institute of Pediatrics, Clinical Obesity and Non Communicable disease, México, Mexico

Objectives and Study: To determine the association of systemic alterations with the stratified waistheight ratio in obese paediatric patients. Descriptive, transversal, observational and retrospective
study.
Methods: 698 individuals between 5 and 18 years old who attended for the Obesity and Adolescents
Clinic of the National Institute of Paediatrics (COAINP) with a diagnosis of overweight (Z score of Body
Mass Index [BMI] above +1 Standard Deviation [SD] and up to +1.99 DE for age/sex) and obesity
(BMI Z score above +2 SD for age/sex) according to international standards without presenting any
intercurrent pathology. The waist-height ratio (W/H ratio) was established at different parameters.
Metabolic values were according to National Cholesterol Education Program and Adult Treatment
Panel III (NCEP-ATP III), hepatic enzyme values were defined as suggested by the National Health
and Nutrition Examination Survey (NHANES), haematological values were according to the criteria of
the World Health Organization (WHO) and blood pressure classification was 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). Software IBM SPSS Statistics V.24.
Results: Metabolic, hepatic and hematological alterations were found in a greater presence in the
W/H ratio stratum < 0.49. Metabolic alterations show a prevalence of over 50% in all strata of the W/H
ratio. Hepatic alterations are shown above 48% in all strata. In relation to blood disorders and blood
pressure, the prevalence is less than 40%. It is noteworthy that the sample size for each stratum
generates a bias in the prevalence of risk.
Conclusion: Evidence has shown that W/H ratio is a useful index for evaluating abdominal visceral fat
associated with systemic alterations, such as metabolic, hepatic, haematological and blood pressure
changes. Several studies have demonstrated a stronger association of W/H ratio with cardiovascular
risk factors compared to BMI and waist circumference (WC). Recent studies demonstrate an
association between Non-alcoholic fatty liver disease (NAFLD), blood lipid levels, haematological
profile and blood pressure with WC and W/H ratio. It is worth mentioning that the W/H ratio could be a
good predictor for metabolic syndrome and Obstructive sleep apnea-hypopnea syndrome (OSAHS).
<0.49 (n=40

0.50-0.54
(n=309)

0.55-0.59
(n=227)

0.60-0.64
(n=83)

0.65-0.69
(n=19)

0.70-0.79
(n=16)

>0.80 (n=4)

Metabolic

78.3%

77.7%

64.4%

68.4%

76.8%

56.4%

61.8%

Hepatic

75.5%

71.9%

68%

55.6%

48.6%

51.5%

56.2%

Haematologic 36.2%

31.7%

28.9%

22.9%

13.2%

28.1%

50%

Blood
Pressure

36%

24.9%

24.9%

25%

24%

25%

25%

[Sistemic alterations]
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Micronutrient levels in intestinal failure(IF) patients dependent on parenteral nutrition(PN) at
home over a 5-year period
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Köglmeier1, Susan Hill1
1Great

Ormond Street Hospital for Children NHS Foundation Trust, Gastroenterology, London, United
Kingdom
2Great Ormond Street Hospital for Children NHS Foundation Trust, Dietetics, London, United Kingdom
3Great Ormond Street Hospital for Children NHS Foundation Trust, Parenteral Nutrition Pharmacy,
London, United Kingdom
Objectives and Study: To analyse longitudinal changes in micronutrient blood levels in all patients
already established for >12 months on PN treatment in our home IF rehabilitation service.
Methods: Laboratory reports of blood micronutrient levels and concurrent CRP levels in children with
IF established on PN >12 months prior to 2013 were reviewed in 2013, 2015 and 2017. Peditrace ® or
additrace® supplement was routinely included in PN and doses adjusted according to blood levels
with additional enteral supplements if appropriate. Results were categorised as deficient (> 10% below
normal range) or normal, based on mean of 2 values (one value only for vitamin D) obtained over 6months in each time period, 2013, 2015 and 2017. The study was approved as an audit. Two tailed
Fisher's exact test was used to calculate p values.
Results: 30 patients(16 male) diagnosed with motility disorders in 12(40%), short bowel syndrome
(SBS) in 7(23%), mucosal disorders in 11(37%). Five children weaned off PN, 2 transitioned to adult
care and 1 died(due to underlying disease). IV lipids including vitlipid ® were added to PN 2 or 3
nights/week in 27, four nights in 2 and not given to one child. Please see results table for levels
obtained in each time period (samples not obtained if patient no longer on PN or blood sample
insufficient for analysis). There was a similar incidence of each micronutrient deficiency in the different
diagnoses.

Micronutrient

Number(%) normal
values /total patient
number measured
2013

Number(%) normal
values /total patient
number measured
2015

Number(%) normal
values /total patient P value comparing
number measured 2013 with 2017
2017

Copper

16/30(53.3)

23/30(76.6)

19/22*(86.3)

0.017 significant

Zinc

27/30(90)

28/30(93.3)

21/22*(95.4)

0.6

Selenium

24/30(80)

27/30(90)

19/22*(86.3)

0.7

Vitamin A

17/30(56.6)

22/26*(84.6)

20/23*(86.9)

0.033 significant

Vitamin E

30/30(100)

25/26*(96.1)

22/23*(95.6)

0.444

Vitamin D

26/30(86.6)

23/28*(82.1)

16/22*(72.72)

0.29

Iron

11/14*(78.5)

9 /15*(60)

8/13*(61.53)

0.41

Ferritin

26/30(86.6)

20/26*(76.9)

19/23*(82.6)

1.0

Number of patients
with no
micronutrient
deficiency

5/30(16.6)

7/30(23.3)

7/22*(31.8)

0.31

[Table showing prevalence of micronutrient deficiencies in long term home PN patients]
*< 30 patients as patients no longer on PN or results not available due to insufficient sample
Conclusions: The majority of children with chronic IF on home PN had some micronutrient
deficiencies with increasing incidence of normal levels with time. Two or 3 nights/week appeared
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sufficient for maintaining fat soluble vitamin levels. There were significantly less cases of low copper
and vitamin A levels with time. Our results emphasise the importance of routine monitoring of
micronutrients and the need to prescribe home PN according to individual requirements.
References:
1] peditrace® commercially available preparation of micronutrients
[1] additrace® commercially available preparation of micronutrients
[1] vitlipid® commercially available preparation of lipids
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The role of parenteral nutrition in children after bone marrow transplantation
Sunita Amar Rajani1, James Evans2, Dominika Gayda-Pimlott3, Duncan Cartner4, Paul Veys4, Jutta
Köglmeier1
1Great
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United Kingdom
Objectives and Study: The first successful bone marrow transplant (BMT) in a child was carried out
in 1968. Since then it has become an established therapy for a variety of childhood conditions
including malignancies not responding to chemotherapy or radiation, congenital immunodeficiencies
and haemoglobinopathies. Complications are common and include graft versus host disease (GVHD),
graft failure or rejection, veno occlusive disease and malnutrition1. Parenteral nutrition is used for gut
sterilisation in the conditioning phase and offered to children with severe mucositis and GVHD of the
gut following transplant . At our centre we use PN as part of the standard protocol for cord transplant.
Methods: Patients undergoing BMT in a large nationally commissioned referral centre were identified
from the patient data base between January 2014 and May 2018. Underlying pathology, date and type
of BMT, number, age, sex and outcome of children requiring PN for less or more than 28 days and
those referred for home PN were recorded.
Results: 254 (152 males and 102 females) children underwent a BMT during the study period, 64
patients received PN for less than 28 days of which 9 died. PN was required for more than 28 days in
125 of which 41 died. 15 children were discharged on home PN. The indications were chronic GVHD
in 9 and colitis or enteropathy in 5. Four children passed away during this period; one from line sepsis
and one each due to pulmonary hypertension, lung GVHD and intracranial relapse of leukaemia. 5
children were successfully weaned off intravenous nutrition and 6 remain on home PN.
Conclusion: The majority of children undergoing BMT requires PN. Long term PN > 28 days is
common and a small percentage of patients will need home PN. Although home PN improves the
overall outcome the mortality rate amongst those patients is high.
Reference: Shaw, Peter J et al. “Outcomes of pediatric bone marrow transplantation for leukemia and
myelodysplasia using matched sibling, mismatched related, or matched unrelated donors” Blood vol.
116,19 (2010): 4007-15.
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Anthropometric indicators, body composition and actual nutrition evaluation in children with
cerebral palsy
Aelita Kamalova1, Razilya Rakhmaeva1, Vinira Aupova2, Galiya Galiullina3, Neilya Abdulhalikova3
1Kazan

State Medical University, Pediatria, Kazan, Russian Federation
Republican Clinical Hospital, Neurology, Kazan, Russian Federation
3Republican Children's Psychoneurological Sanatorium, Neurology, Kazan, Russian Federation
2Children's

Objectives and Study: Children with cerebral palsy (CP) are at risk of nutritional disorder
development, the incidence of which reaches 85% according to the different sources. We have started
a study of nutritional status in children with CP, which aims to identify nutritional disorders in children
with CP and to develop effective methods of nutritional support and correction.
Methods: We assessed weight, height, BMI, tricipital skin fold thickness, shoulder circumference,
actual nutrition for 3 days, feeding disorders according to EDACS scale, and body composition
according to bioelectric impedance (BIA) in 22 children. The study included 27 patients (M 63% boys
and 37% girls) with spastic forms of CP aged 2 to 17 years. The patients were classified according to
the form of CP and the results of GMFCS scale. The study group included children receiving physical
rehabilitation, living in families, and feeding per os. Height, weight, and BMI were assessed using
special WHO centile tables for children with cerebral palsy.
Results: In our study population 4/27 subjects (14,8%) had GMFCS-I, 8/27 subjects (29.6%) had
GMFCS-II, 3/27 subjects had GMFCS-III (11,1%), 11/27 subjects had GMFCS-IV (40,7%), 1 subject
had GMFCS-V (3,7%). The mean age of children was 8,4 years. Mean z-scores were -0.75 (SD 1,1)
for weight, -1,13 (SD 1,3) for height, -1,01 (SD 1,6) for BMI, 0,41 (SD 1,09) for arm circumference, and
-0,19 (SD 0,96) for tricipital skin fold. The results of anthropometry revealed 8 children (29.6%) with
mild malnutrition, 2 children (14,8%) with moderate malnutrition, 2 children (7.4%) with severe
malnutrition and 2 children (7.4%) with 1st degree obesity. Evaluation of actual nutrition for 3 days
revealed the adequacy of calorie content only in 7/27 children (25.9%), from which only in 2/27
children (7.4%) the distribution of basic nutrients in diet satisfied adequate consumption according to
the age, gender and physical activity. Low dietary protein intake was revealed in 10/27 children (37%).
Increased fat level was seen in 9/27 children (33.3%). Low intake of calcium, phosphorus, iron and
zinc was common in nutrition of all children with CP. EDACS scores helped to identify 5 subjects with
EDACS - III and 1 subject with EDACS - IV (this 1 had a score of GMFCS-V). Focusing on body
composition evaluated by BIA, the majority of children (66,6%) with malnutrition had a decrease in
active cell mass (ACM). Fat mass percent (FM%) was different in the group of children with mild
malnutrition: 2/8 children had increased FM% and 3/8 children had decreased FM%. The significant
decrease in FM% was revealed in the group of children with moderate and severe malnutrition, where
FM% was reduced in 4/5 children. Mean phase angle (PA) value was 5.44±1.08 with value < 5.4 in
10/22 children (45.5%). No children with a phase angle below 4.4 were seen.
Conclusion: Nutritional disorders were revealed in 16/27 subjects (59.2%) in this sample of patients
with CP. According to the results of BIA, decreased ACM level is the most sensitive indicator of protein
deficiency. FM% values serve as a starting point for qualitative distribution of the basic nutrients in the
daily patient's diet in appointment of individual nutritional support or correction.
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The stratifiedwaist-height ratio (W/H ratio) and its association with hypertransaminasemia and
hyperuricemia in children and adolescents with obesity
Paul Tadeo Ríos Gallardo1, Lilia Mayrel Santiago Lagunes1, Arturo Perea Martínez1, María De los
Ángeles Hernández López1, Ariadna Guadalupe Lara Campos1, Aranza Lilian Perea Caballero1,
Miriam Mercedes Padrón Martínez1, Ana Lidia González Valadez1, Verónica García Osorio1
1National

Institute of Pediatrics, Clinical Obesity and Non Communicable disease, México, Mexico

Objectives and Study: To determine the association of stratified waist-height ratio (W/H ratio) with
hypertransaminasemia and hyperuricemia in children and adolescents with obesity. Descriptive,
transversal, observational and retrospective study.
Methods: 698 individuals between 5 and 18 years old were attended for the Obesity and Adolescents
Clinic of the National Institute of Paediatrics (COAINP) with a diagnosis of overweight (Z score of Body
Mass Index [BMI] above +1 Standard Deviation [SD] and up to +1.99 DE for age/sex) and obesity
(BMI Z score above +2 SD for age/sex) according to international standards without presenting any
intercurrent pathology. The waist-height ratio (W/H ratio) was stratified at different parameters.
Aspartate aminotransferase (AST) >60 mg/dl, alanine aminotransferase (ALT) >25 mg/dl for boys and
>22 mg/dl for girls, gamma-glutamyltransferase (GGT) >32 U/l for < 10 years old and > 24 U/l for >10
years old were defined as suggested by the National Health and Nutrition Examination Survey
(NHANES). Hyperuricemia was defined as >5.5 mg/dl. Software IBM SPSS Statistics V.24.
Results: Elevated ALT and GGT were the most frequent findings. From the W/H ratio stratum of 0.60
to 0.64 it is detected that high ALT is more frequent with a percentage of 65%, increasing the
proportion resulting directly with the W/H ratio value reaching up to 79% in the stratum of 0.65. To
0.69. GGT was found to be elevated in more than 40% of the cases from the W/H ratio stratum of 0.55
to 0.59, maintaining an ascending value as the W/H ratio increased. Hyperuricemia was found in more
than 50% of the cases in the strata of 0.60 to 0.64 and 0.65 to 0.69; however, the increase was not
directly related to the value of W/H ratio of strata with higher value. Results reflect the high relationship
between stratified W/H ratio with hypertransaminasemia and hyperuricemia; however, no strength of
association that allows establishing that the higher the value of the ICE the prevalence of these
anomalies be found high. It is important to note that the frequency with which the biochemical
abnormalities were found had a considerable value without association with central obesity, which
could suggest other factors as conditioning factors of these anomalies.
Conclusion: Non-alcoholic fatty liver disease (NAFLD) is an emerging health problem associated with
childhood obesity and adult metabolic syndrome. Early NAFLD might progress to non-alcoholic
steatohepatitis (NASH) or liver cirrhosis and significantly increase liver disease-related mortality. The
W/H ratio has been proposed as a more reliable anthropometric index for detecting childhood obesity,
body fat percentage, and also reported the effects of the W/H ratio on visceral fat and metabolic
components in children and adolescents. The association between NAFLD and the W/H ratio was
demonstrated in several studies. In the present study, the W/H ratio value above 0.50 as a concept of
central obesity, relates in a general way to a higher possibility of presenting states of
hypertransaminasemia andor hyperuricemia or not but does not exclude other causes that motivate
these anomalies. The W/H ratio might be an important index of the severity of pediatric NAFLD.
0.50-0.54
(n=309)

0.55-0.59
(n=227)

0.60-0.64
(n=83)

0.65-0.69
(n=19)

0.70-0.79
(n=16)

>0.80 (n=4)

Hyperuricemia 42.5%

38.9%

42.8%

51.9%

52.7%

37.5%

50%

High AST

0

5.2%

2.3%

8.5%

15.8%

25%

0%

High ALT

30%

31.1%

41.9%

65.1%

79%

75%

50%

36.9%

41%

51.9%

57.9%

56.3%

75%

mg/dl

<0.49
(n=40)

High GGT
27.5%
[Hepatic alterations]
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Children feeding difficulties and disorders in a reference unit: follow up after six months
Silvia Rodriguez Manchon1, Irene Bacelo Ruano1, Elvira Cañedo Villaroya1, Maria Angeles Martinez
Ibeas1, Francisca Gonzalez Gonzalez2, Beatriz Sanz Herrero3, Ainhoa Gochi Valdovinos1, Marta
Velasco Rodríguez-Belvis1, Laura Palomino Perez1, Francisco Javier Viada Bris1, Gloria Dominguez
Ortega1, Consuelo Pedron Giner1
1Hospital

Infantil Niño Jesús, Department of Paediatrics, Section of Gastroenterology and Nutrition,
Madrid, Spain
2Hospital Infantil Universitario Niño Jesús, Rehabilitation Section, Madrid, Spain
3Hospital Infantil Universitario Niño Jesús, Psychiatry and Psychology Section, Madrid, Spain
Objectives and Study: Our aim is to describe the evolution of a group of children after 6 months of
follow-up in a Feeding Disorders (FD) multidisciplinary unit.
Methods: Descriptive study conducted from January 2017 to June 2018 in a FD unit comprised of
paediatricians specialized in nutrition, speech therapists and psychologists. Medical records of
patients< 6 years referred for feeding problems were reviewed retrospectively. Those with emotional,
organic or nutritional repercussions were classified as FD.The anthropometric assessment was made
measuring weight (W), height (H) and obtaining Z-scores according to the WHO definitions for
malnutrition.SPSS 20 was used for statistical analysis.
Results: 149 patients were included at diagnosis.After the first consultation 6 were discharged and
143 continued follow-up. Only data from121(81.6%) was retrievable at the 6 months visit: 14 patients
did not attend and 8 decided to continue their follow-up in their previous Centre.Of the121 patients
whose data was recorded:32(26.4%) were feeding difficulties and 89(73.6%) FD.
Regarding anthropometric evolution: at diagnosis 88(59%) patients had normal nutritional status and
after 6 months 74(61.2%).Nutritional impairment persisted in 7(21.9%) of the children with feeding
difficulties and 37(41.6%) of FD (p 0.04).Of those with nutritional impairment 13(29.5%) had acute
malnutrition:9 mild and 4 severe;31(70.5%) chronic malnutrition: 15 mild, 3 severe and 13 acute
superimposed on chronic malnutrition. After 6 months there was an anthropometric improvement in
73(60.3%), 81.2% of those with feeding difficulties and 52.8% of those with FD (p 0.007).
In terms of reported global clinical improvement, 96(79.3%) parents reported an improvement in the
feeding behavior, 87% of the parents of children with feeding difficulties and 77% of those with FD
(p.0.21). 92(76%) children had received specific treatment and of those 76% reported clinical
improvement (p 0.052). 87% of the children who only received feeding advices improved clinically,
85.7% of those who received speech therapy, 60% of those with psychologist therapy and 75.6% of
those children who received combined treatment.34(72.3%) had a positive response after therapeutic
test with appetite stimulant(p 0.9).
21(14.8%) patients were discharged after 6 months.Of those who continued in the unit 25% were
feeding difficulties and 75% FD: 38.7% due to organic disease, 24.3% chewing problems, 13.3%
selective intake, 12% limited appetite, 8% secondary to extended breastfeeding and 4% fear of
feeding.
After the 6 months visit 87.6% of the children with FD still required specific treatment and 60% of those
with feeding difficulties (p 0.001).31(25%) required enteral support: orally in 15(48.4%), by nasogastric
tube in 5(16.3%) and by gastrostomy in 11(35%).In 5 previous support was withdrew (2 tubes were
retired) and in 6(19.4%) new support was started via orally.
Conclusions: Most patients had anthropometric improvement after 6 months and a higher percentage
also reported global clinical improvement, especially in the feeding difficulties group. This could be in
relation to the higher complexity in the FD patients. The majority of patients had a positive
improvement after specific treatment, however most patients continue follow up and treatment after 6
months.
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Children feeding difficulties and disorders in a reference unit: Integral approach
Silvia Rodriguez Manchon1, Irene Bacelo Ruano1, Elvira Cañedo Villaroya1, Maria Angeles Martinez
Ibeas1, Beatriz Sanz Herrero2, Francisca Gonzalez Gonzalez3, Carmen Sanchez Fernandez-Bravo1,
Marta Velasco Rodríguez-Belvis1, Laura Palomino Perez1, Gloria Dominguez Ortega1, Francisco
Javier Viada Bris1, Consuelo Pedron Giner1
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Madrid, Spain
2Hospital Infantil Universitario Niño Jesús, Psychiatry and Psychology Section, Madrid, Spain
3Hospital Infantil Universitario Niño Jesús, Rehabilitation Section, Madrid, Spain
Objectives and Study: Feeding difficulties in young children are a common concern in parents
worldwide. These comprise mild cases to authentic feeding disorders (FD)(1-5%). Multidisciplinary
teams have improved the understanding of these disorders and therefore the treatment of these
children. Our aim is to describe the outpatient approach of patients referred to a FD unit in a tertiary
referral Centre.
Methods: Descriptive study conducted from January 2017 to June 2018 in a FD unit comprised of
paediatricians specialized in nutrition, speech therapists and psychologists. Medical records of
patients < 6 years referred for feeding problems were reviewed retrospectively. Those with emotional,
organic or nutritional repercussions were classified as FD. Anthropometric assessment was made
measuring weight (W), height (H) and obtaining Z-scores according to the WHO Growth Charts. Acute
malnutrition was considered severe when W/H < -3 SD and mild when W/H < -2 SD; chronic
malnutrition was considered severe if H/age < -3 SD, mild if H/age < -2 and acute superimposed on
chronic if H/age < -2 SD and W/H< -2; and overweight if W/H> 2 SD. SPSS 20 was used for statistical
analysis.
Results: 149 patients were included: 1(0.7%) was classified as misperceived feeding problems,
39(26.2%) as feeding difficulties and 109(73.2%) as FD. In the first visit 38(25.5%) patients received
feeding guidelines and nutritional recommendations, 46(30.9%) were referred to the speech therapist,
13(8.7%) to the psychologist and 52(34.9%) to both. After the first consultation only 6 were discharged
and 96% continued follow-up. All patients with FD continued in the Unit (p< 0.01).
After the first assessment enteral support was indicated in 34(22.8 %) patients:orally in 16(47.1%), by
nasogastric tube in 7(20.6%) and by gastrostomy in 11(32.3%).18(52.9%) of these patients had
nutritional impairment: 5(27.8%) acute malnutrition, 3(16.7%) chronic malnutrition and 10(55.6%)
acute superimposed on chronic malnutrition. Only in 5(14.7%) patients the support was newly initiated
after the first visit (all of them orally), in the rest (85.3%) previous support was maintained.
In the FD group 94(86.3%) children received specific treatment: 37(39.3%) speech therapy, 9(9.6%)
psychology and 48(51.1%) both. In the feeding difficulties group 17(43.6%) patients were referred for
specific treatment (p 0.01).
In terms of specific treatment depending on the FD subtypes, all patients with FD secondary to organic
disease required specific treatment: 38% Speech Therapy alone and 62% Speech Therapy and
Psychology. All patients with chewing problems were referred to the speech therapist and all patients
with selective intake were referred to the psychologist. In 44(29.5%) therapeutic test with appetite
stimulant (cyproheptadine) was performed.
Conclusions: Most patients continue follow-up after a first assessment, even those diagnosed as
feeding difficulties. This could be attributed to the need to evaluate the response to the
recommendations or treatments indicated. A significant percentage of our patients also received
specific treatment (speech/swallowing and/or psychological therapy), probably due to a previous
unfavorable evolution or greater complexity of the feeding difficulties that would have justified the need
to referral to a reference unit.
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Children feeding difficulties and disorders in a reference unit: clinical, anthropometric and
analytical characteristics
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Objectives and Study: The aim of this study is to describe the characteristics of patients referred to a
Feeding Disorders (FD) unit.
Methods: Descriptive study from January 2017 to June 2018. Medical records of patients < 6 years(y)
referred for feeding problems were reviewed retrospectively. Those with emotional, organic or
nutritional repercussions were classified as FD. The anthropometric assessment was made measuring
weight (W), height (H) and obtaining Z-scores according to the WHO definitions for malnutrition. SPSS
20 was used for statistical analysis.
Results: 161 patients were referred to the Unit. 12 were ≥6 y and 149 patients were included: 1(0.7%)
was classified as misperceived feeding problems, 39(26.2%) as feeding difficulties and 109(73.2%) as
FD. 96(64.4%) were male. Mean age was 29±15.2 months (m), mean age at onset was 8.3±9.1m and
mean duration of symptoms 20.7±13.7m, without significant differences between the feeding
difficulties and FD patients.
83(55.7 %) patients had an underlying organic disease. The most frequent pathologies were
prematurity in 14(16.9%), psychomotor delay in 8(9.6%), digestive pathology in 11(13.2%), food
allergy and autistics spectrum disorder in 8(9.6%), and heart disease in 5(6%).
The most common findings in the feeding behavior history were food refusal in 118(79.2%): frontal in
101(85.6%) and passive in 17(14.4%); failure to progress to advanced textures in 90(60.4%), stressful
mealtimes in 77(51.6%) and symptoms suggestive of sensory-related aversions in 65(43.6%). Other
common parents complaints were growth faltering in 60(40%), prolonged mealtimes in 57(38.2%) and
anticipatory gagging in 54(36.2%).
Prior to their first visit 57(38.3%) had received polymeric diet supplements: 35(61.4%) orally,
11(19.3%) by nasogastric tube and 11(19.3%) by gastrostomy; all patients with previous support via
tube (nasogastric and gastrostomy) were FD. Of those with previous support 47(82.5 %) patients were
FD (p 0.027).
At diagnosis 88(59%) patients had normal nutritional status; 22(14.8%) had acute malnutrition:
13(59%) mild and 9(41%) severe; 36(24.2%) chronic malnutrition: 9(25%) mild, 1(2.7%) severe and
26(72.2%) acute superimposed on chronic; and 3(2%) were overweight. 13(33.3%) patients in the
feeding difficulties group had nutritional impairment and 45(41.3%) in the FD (p 0.25). Only 60% of the
children whose parents referred growth faltering had real nutritional impairment, and 30(52.6%)
patients with previous nutritional support had nutritional impairment (p 0.01).
Diagnostic test were made in 59(39.6%) patients, 47(80%) were laboratory investigations most of
them in the FD patients 33(70.2%) (p 0.25). In 21(44.7%) laboratory abnormalities were found, 81% in
patients with FD (p 0.049). The most common abnormalities were: decreased prealbumin and retinol
binding protein in 12, iron deficiency in 10 and vitamin D and B12 deficiency in 6.
Conclusions: Most patients diagnosed of FD in our Unit had normal nutritional status in the first visit.
This supports the importance for the diagnosis of not only the anthropometric impact but also the
behavioral and emotional repercussions. No laboratory investigations are routinely required and its
indication should be individualized and limited to those children with worse affectation.
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Acute dehydration and hypercalcemia in patients with total intestinal aganglionosis on long
term parenteral nutrition
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Objectives and Study: Total intestinal aganglionosis (TIA), causing severe intestinal failure, is the
rarest and the most severe form of Hirschsprung´s disease. Patients are dependent on long term
parenteral nutrition (PN) and at risk of dehydration episodes, acute renal failure and hypercalcemia.
The objective of this study was to identify the risk factors for hypercalcemia in children with TIA on
long term PN.
Methods: We retrospectively analysed the medical records of 16 patients with TIA divided into 2
groups, group A who presented at least one episode of acute dehydration and hypercalcemia and
group B (no history of hypercalcemia). Calcium & phosphorus status were analysed in blood and
urine, PTH, 25-OHD3 plasma levels, kidney function, PN intake of calcium, phosphorus and bone
mineral density (BMD) using X-ray absorptiometry. Values were reported as mean +/- SD or median
[IQR].
Results: Both groups were composed of 8 children and were comparable for gender, age, PN
duration, small bowel length, presence of ileostomy, water-electrolytes losses, follow-up duration and
PN dependency index. No difference were found on steady state between the 2 groups in terms of
blood calcium, phosphorus, urea, creatinine and glomerular filtration rate. Urinary calcium divided by
creatininuria of group A was lower than group B (0,64 ± 0,60 vs 1,80 ± 1,28; p=0,03). Group A patients
received higher PN calcium intake (0,49 ± 0,05 vs 0,40 ± 0,07 mmol/kg/day; p=0,02). On steady state
PTH in group A was lower than in group B (20,8 ± 15,3 vs 32,5 ± 41,5 ng/l; p= 0,03) within the normal
ranges (normal: 10-50 ng/l). In group A average PTH (ng/l) before and after hypercalcemia was within
the normal range while reduced during the dehydration episode (pre-hypercalcemia 24.2 ± 7.4 vs perhypercalcemia 8.2 ± 4.7 vs post-hypercalcemia 23.9 ± 6.7). The 25-OH-Vitamin D level (ng/ml) was
normal before and after hypercalcemia episode and reduced during hypercalcemia (pre-hypercalcemia
29,1 ± 8,3 vs per-hypercalcemia 21,7 ± 4,7 vs post-hypercalcemia 32,9 ± 8,0). During dehydration
episodes serum creatinine increased by 2,1 times the baseline, considered an acute kidney injury
stage 2, according to KDIGO. Median BMD lumbar spine z-score was -0,2 [0,7] in both group.
Conclusions: Patients who presented at least one episode of acute dehydration associated with
hypercalcemia received higher PN calcium intake, although they were in line with
ESPGHAN/ESPEN/ESPR/CSPEN guidelines that recommended 0,25-0,4 mmol/kg/day of parenteral
intake for calcium in children (1-18 years) on PN. On steady state the hypercalcemia group had a
lower urinary calcium excretion rate than group B. Patients with TIA presents high stool output and are
at risk of acute and chronic dehydration. This is probably the main risk factor of calcium imbalance.
Chronic dehydration increase the requirement of water and electrolytes intakes while acute
dehydration lead to hypercalcemia. These data underline the importance to assess carefully the
calcium metabolism during the follow-up of patients on LTPN for TIA with high stoma output. To
prevent hypercalcemia it's important to correct rapidly acute dehydration episodes and on long term to
provide high water-electrolytes supplementation, to limit calcium intake and to monitor plasma and
urinary calcium, 25-OHD3 and PTH.
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The influence factors of energy metabolism of patients with mechanical ventilation after
cardiac valve surgery undergoing cardiopulmonary bypass
Huijuan Ruan1, Qi Yang2, Qingya Tang1, Wei Cai3
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Shanghai, China
2Shanghai Jiaotong University, Xinhua Hospital, School of Medicine, Department of Cardiothoracic
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3Shanghai Institute of Pediatric Research, Shanghai Key Laboratory of Pediatric Gastroenterology and
Nutrition, Shanghai, China
Objectives and Study: To measure the resting energy metabolism of patients undergoing selective
heart valve operation and to explore the influence factors of energy cost in patients after surgery. To
provide the basis for proper nutritional support for postoperative patients.
Methods: The patients who undergo the open heart surgery of heart valve disease were included
between Jan 2017 to Oct 2017. The resting energy expenditure was measured after the operation by
means of indirect calorimetry using GE Datex-Ohmeda S/5tm. The clinical data was recorded, including
gender, height, body weight, body temperature, duration of operation, cardiopulmonary bypass (CPB)
time, aortic blocking time, blood lactic acid and blood glucose level. BMI was calculated according to
their height and weight. The study was approved by the hospital ethic review committee ( XHEC-C2017-086 )
Results: A total of 72 patients undergoing cardiopulmonary bypass for open heart surgery was
studied prospectively, including 29 males and 43 females. The resting energy expenditure of the first
day of mechanical ventilation after surgery (REE1) is 1952.92±453.63kcal/d(n=72), while the resting
energy expenditure of the second day of mechanical ventilation (REE2) is 1953.89±403.98kcal/d（
n=53）. After adjusting the factors such as heart rate and ages, we found there are a positive
correlativity between REE(kcal/d) and body weight, body mass index(BMI) and body temperature in
male patients(p< 0.05). In female patients, REE1 shows a positive correlation with body weight, BMI,
body temperature and blood lactic acid level. (p< 0.05), As far as REE2 is concerned, the female
patients' REE2 has positive correlation with their body weight, BMI, CPB time and aortic blocking time.
(p< 0.05).The results of multiple linear regression suggest that body temperature is the biggest factor
influence the male patients' REE1, followed by body weight. BMI, body temperature and the level of
blood lactic acid in female patients respectively. On the second day of mechanical ventilation, the
patients' body weights influence REE. The effects of these factors on the REE are all positive.
Conclusions: The metabolic state of postoperative patients after valvular heart disease surgery is
associated with their gender, body size and body temperature. The increase of operation time, CPB
time, high levels of blood lactic acid may increase female patients' energy expenditure.
Keywords: cardiopulmonary bypass, resting energy expenditure, valvular heart disease
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Intestinal failure associated liver disease in patients receiving home parenteral nutrition:
experience from a large tertiary Referral Hospital in United Kingdom
Ghada Said1, Maria Misiou1, Susan Hill1, Jutta Köglmeier1
1Great

Ormond Street Hospital, Gastroenterology, London, United Kingdom

Objectives and Study: Despite the advancement of the management of parenteral nutrition (PN)
Intestinal Failure Associated Liver Disease (IFALD) continues to have a high prevalence amongst
children with intestinal failure.
Liver damage is a consequence of PN toxicity, sepsis, underlying IF (intestinal failure) aetiology
resulting in disruption of normal gut anatomy and physiology. In addition, premature infants have an
increased risk due to reduced bile salt pool and liver sulphatation. Liver function tests can remain
misleadingly normal for a period of time due to the gradual and often symptomless development of
liver disase. The aim of this study was to determine the incidence, risk factors and outcome of IFALD
in a large cohort of paediatric patients on home intravenous nutrition and to understand if the current
definition of IFALD is sufficient to detect all patients with liver injury
Methods: Patients were recruited from the IF clinic of a large tertiary referral who had been on PN for
a minimum of a 12 months period and data analysed retrospectively. IFALD was defined according to
the 2015 ESPGHAN position paper on IFALD.
1. Early IFALD (red flag): bilirubin > 20 micromole/L
2. Established IFALD (at risk of progression to severe IFALD): bilirubin >100 micromole/L for at least 2
to 4 weeks
3. Advanced IFALD: 2 + portal hypertension (oesophageal or gastric varices, thrombocytopenia).
Underlying IF aetiology, duration of home PN, incidence of catheter related blood stream infections
(CRBSIs), bilirubin, ALT, ALP, GGT, platelet count, abdominal ultrasound and, where applicable, liver
biopsy results were obtained from the case notes.
Results: 52 children were identified,19/52 had short bowel syndrome, 17/52 a motility disorder and
17/52 an enteropathy/epithelial disorder. The median length of home PN was 4 years (range 1-18
years)29/52 (56%) had persistently normal LFTs and no rise in bilirubin.6/52 (11.5%) were considered
'red flag' due to isolated hyperbilirubinaemia >20 micromole/L of which 5 had biliary stasis confirmed
on ultrasound. Four of these had short bowel syndrome; was treated for small bowel bacterial
overgrowth during this period.
2/52 children (3.8 %) had established IFALD with a bilirubin > 100 micromole/L for >4 weeks.
1/52 patient (1.9 %) had a bilirubin > 100mmol/L for 2 weeks following 2 episodes of CRBSI.
1/52 (1.9%) patient with short bowel syndrome had advanced IFALD with portal hypertension
(splenomegaly, thrombocytopenia) and deranged clotting but no CRBSIs during the study period.
2/52 (3.8%) patients had a liver biopsy as red flag but bilirubin < 100 micromole/L which confirmed
established IFALD. Both had short bowel syndrome due to volvulus and gastroschisis and no episodes
of CRBSI during the study period.
5/52 (9.6%) children had a normal bilirubin but persistently elevated ALP > 6 weeks of which 2 had
evidence of biliary stasis on ultrasound.
6/52 (3.1%) were found to have a temporary rise in ALP < 6 weeks. None of these had an elevated
bilirubin and their ultrasound was normal.
Conclusion: In our cohort of patients IFALD was reassuringly rare. Children with CRBSI and small
bowel syndrome have a higher risk of developing IFALD. A biochemical definition based largely on
bilirubin may not be sufficient to detect all children with IFALD.
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Metabolic syndrome. Association of biochemical components with the stratified waist-height
ratio in obese paediatric patients
Lilia Mayrel Santiago Lagunes1, Paul Tadeo Ríos Gallardo1, Arturo Perea Martínez1, María De los
Ángeles Hernández López1, Aranza Lilian Perea Caballero1, Ariadna Guadalupe Lara Campos1,
Miriam Mercedes Padrón Martínez1, Ana Lidia González Valadez1, Verónica García Osorio1
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Institute of Pediatrics, Clinical Obesity and Non Communicable Disease, México, Mexico

Objectives and Study: To determine the association of metabolic syndrome components with the
stratified waist-height ratio in obese paediatric patients. Descriptive, transversal, observational and
retrospective study.
Methods: 698 individuals between 5 and 18 years old were attended for the Obesity and Adolescents
Clinic of the National Institute of Paediatrics (COAINP) with a diagnosis of overweight (Z score of Body
Mass Index [BMI] above +1 Standard Deviation [SD] and up to +1.99 DE for age/sex) and obesity
(BMI Z score above +2 SD for age/sex) according to international standards without presenting any
intercurrent pathology. The waist-height ratio (W/H ratio) was stratified at different parameters.
Hyperglycaemia was defined as >100 mg/dl. The values of total cholesterol, High-Density Lipoprotein
cholesterol (HDL-C), Low-Density Lipoprotein cholesterol (LDL-C) and Non-HDL-cholesterol (NonHDL-C) were according to National Cholesterol Education Program and Adult Treatment Panel III
(NCEP-ATP III). Triglycerides were evaluated at >100 mg/dl for < 10 years old and >130 mg/dl for >10
years old. Software IBM SPSS Statistics V.24.
Results: Hyperglycaemia ranged from 0 to 50%, with a W/H ratio stratum with a value equal to or
greater than 0.80, this is with the highest association but the lowest number of cases.
Hypertriglyceridemia occurred in more than 50% of the strata cases from 0.55 onwards; the highest
value was in a W/H ratio stratum from 0.65 to 0.69 with a percentage of 68.5%. HDL-C was
consistently low in all individuals with a W/H ratio higher than 0.50, being more frequent according to a
higher W/H ratio value, reaching 75% in individuals with values higher than 0.70. Results have a
tendency that positively describes the direct relation of the increasing value of W/H ratio with a higher
number of metabolic syndrome components in abnormal values. In some cases, the trend was not
supported, which does not exclude the previous assertion, since it could have been a bias related to
the number of cases in each stratum.
Conclusion: Several studies have shown that W/H ratio is a useful index for evaluating abdominal
visceral fat associated with metabolic risk factors. Also, this ratio results in easier and more rapid
identification in children and adolescents with obesity. In the present study, the W/H ratio value above
0.50 as a concept of central obesity, relates in a general way to a higher probability of presenting the
biochemical abnormalities of the metabolic syndrome.

mg/dl

<0.49
(n=40)

0.50-0.54
(n=309)

0.55-0.59
(n=227)

0.60-0.64
(n=83)

0.65-0.69
(n=19)

0.70-0.79
(n=16)

>0.80
(n=4)

Hyperglycaemia

15%

9.7%

8%

6.1%

0%
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50%

Hypertriglyceridemia 15%

11.7%
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57.9%

68.5%

58.4%
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8.1%

13.7%

14.5%

0%

37.5%

0%

High LDL-C

0%

10.4%

12.4%

12.1%

0%

31.3%

25%

High Non-HDL-C

40%

51.5%

52%

49.4%

26.4%

56.3%

25%

54.4%

64.4%

65.1%

68.5%

75%

Low HDL-C
52.5%
[Metabolic alterations]
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Audit of nutrition support for patients undergoing treatment for medulloblastoma (MB) at
Bristol children's hospital. Are we following the children's cancer and leukaemia group (CCLG)
guidelines for this group?
Laura Sealy1, Beth Rougier1, Helen Rees2
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2Bristol
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Objectives and Study: It is anticipated that patients with MB will struggle to maintain their nutritional
status due to the emetogenicity of their treatment. It has therefore been recommended that enteral
nutrition (EN) is started early in the form of a percutaneous endoscopic gastrostomy (PEG) and that
EN continues until the end of chemotherapy. We investigated whether current practice at BRCH
follows these guidelines and if there may be any need for change.
Methods: All patients diagnosed and treated at BRCH for MB between Jan 2014 and end 2018 were
identified through the Trust Cancer Services Information Analysts and dietetic statistical records
(n=18). Their nutrition support journey from diagnosis was reviewed using paper and electronic
medical and dietetic notes. Many of the patients continued the latter part of their treatment in shared
care centres. Therefore local unit dietitians were contacted to obtain data from their dietetic notes, for
patients with high risk disease and /or treated according to Jakacki guidelines (JG) only (n = 10). JG is
BRCH's chosen treatment for patients with high risk disease. It entails tumour resection followed by six
weeks of radiation with chemotherapy, a six week break, then six months of adjuvant chemotherapy.
Data was collected and compared with audit criteria from the CCLG guideline.
Results: Audit results are summarised in Table 1. A pattern emerged across the cohort, with 90%
(9/10) of those in the JG group being given nutrition support early in treatment compared to 60% with
standard/low risk disease. Whilst 63% of JG patients then received nutrition support until the end of
treatment, this was only the case for 25% of the standard/low risk patients.
During radiotherapy, despite the majority receiving nasogastric (NG) support, all JG patients lost
weight (except one who received NG and parenteral nutrition throughout this period). None of these
received a PEG before radiotherapy, although 5/6 of those who did eventually receive PEGs (either
just after radiotherapy or between later chemotherapy cycles) underwent treatment according to JG.
Only three JG patients did not receive PEGs. All three, however, required NG support for a minimum
of three months. Median weight loss for JG patients was 10% by chemotherapy cycle 3 (six months
into treatment).
Limitations of our study centred on the logistics of data collection. Due to the transfer of the Trust from
paper to electronic records during our collection period, it took longer to find data and some may have
been missed. Contacting multiple shared care units to request data from notes proved difficult and we
were unable to obtain all the data required on all the subjects. A decision was made to focus on the
JG patient group (n = 10) due to these limitations, so our data is incomplete regarding the nutritional
journey for some of the standard/low risk patients.
Conclusions: A universal approach towards early PEG insertion in all patients with MB may be
unnecessary based on the nutrition support and weight data from this audit. However, the guideline
may be valid for patients undergoing JG treatment. We are keen to compare our data with other
centres who place PEGs before radiotherapy, to ascertain whether this may reduce weight loss and
frequent NG replacements during this very emetogenic treatment.
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Audit Criteria

Target (%)

Results

Exceptions

Patients should start
enteral nutrition (EN) no
100
later than ½ way through
radiotherapy (RT)

Total sample: 86%
(13/15) High risk/JG: 90% Those without RT in the
(9/10) Standard/low risk: protocol (3)
60% (3/5)

EN should continue until
recovered from last
course of chemotherapy

Total sample: 50% (6/12) Patients who have not yet
High risk/JG: 63% (5/8)
completed chemo (3),
Standard risk: 25% (1/4) patients missing data (3)

100

Patients with MBL should
receive nutrition support 100
via a PEG
PEG insertion should
occur before starting RT

100

Total Sample: 32% (6/18)
High Risk/JG: 60% (6/10) None
Standard/low risk: 0/8
16% (1/6)

Those without RT in the
protocol (3) Those who
did not receive a PEG
(12)

[Comparison of BRCH practice with CCLG guidelines on nutrition support of medulloblastoma]
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Feeding problems in children with gastrointestinal diseases: a controlled study
Katerina Sdravou1, Fotini Sotiriadou1, Athanasia Printza2, Kyriaki Tentzidou1, Athanasios Evangeliou1,
Maria Fotoulaki1
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University of Thessaloniki, 4th Department of Pediatrics, Thessaloniki, Greece
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Objectives and Study: Feeding problem is an umbrella term that encompasses a broad range of
difficulties, in terms of both the nature and the severity. The fundamental abnormal behaviours include
limited appetite, selective intake and fear of feeding. These problems frequently arise because of a
complex interplay between biological and environmental factors. The Behavioural Paediatric Feeding
Assessment Scale (BPFAS), is one of the most widely used and validated scales for measuring
frequency and number of discrete feeding problems. The questionnaire yields two scores: Total
frequency score (TFS) indicates how often parent and child behaviours occur while Total problem
score (TPS) indicates the number of behaviours the parents regard as problematic. The aim of this
study is to compare feeding problems among children with gastrointestinal disorders and healthy
children.
Methods: Children with gastrointestinal diseases were recruited from the 4th Department of
Paediatrics, Aristotle University of Thessaloniki, Greece. 141 children (mean age 4,11±1,31) with
gastrointestinal diseases, including gastroesophageal reflux disease (GERD), food allergy, and cοeliac
disease were participated in this case control study. Participants of normative sample were collected
from 78 kindergartens and nursery schools located in various geographical regions of Greece. Control
group consisted of 789 healthy participants (mean age 4,85±1.06). All parents consented to take part
in the study and completed the BPFAS. Approval was obtained from the Ethics Committee of the
Aristotle University of Thessaloniki and The Greek Ministry of Education.
Results: The mean TFS for the healthy controls was 62.9 ± 14.9 (Min score =25, Max score =118)
and for the children with gastrointestinal diseases was 70.3±17.3 (Min score =42, Max score =128).
8.8% of the healthy controls and 18.6% of the children with gastrointestinal disorders respectively had
abnormal TFS. Significant difference between healthy controls and children with gastrointestinal
diseases on the TFS was found (p < .05). Mean TPS for the healthy participants was 6.3 ±6.5 (Min
score=0, Max score=30) whereas for the children with gastrointestinal disorders was 9.1±6.7 (Min
score=0, Max score=29) respectively. Significant difference between the two samples on the TPS was
found as well (p < .05).
Conclusions: Children with gastrointestinal disorders had significantly higher levels of behavioural
feeding problems than healthy controls. This finding is compatible with previous research that supports
the association of the gastrointestinal diseases with high prevalence of feeding problems. It is
important to note that severe feeding problems were reported by 8.8% of parents of healthy
participants. This result highlights the importance of early detection of feeding problems also among
healthy paediatric population.
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Evaluation of semi -elemental formulae vs polymeric formulae as exclusive enteral nutrition in
pediatric Crohn's disease in India
Lekha Sreedharan1, Dhanasekhar Kesavelu2
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Objectives and Study: Exclusive Enteral Nutrition (EEN) is a well established primary therapy for
Pediatric Crohn´s disease (CD). In the Indian sub-continent, there are no pediatric studies published
till date. This first retrospective, observational study aimed to compare the therapeutic efficacy of
polymeric formulae (PF) Vs semi -elemental formulae (SEF) to maintain clinical remission in pediatric
CD
Methods: Children commenced on EEN for active CD from March 2012-March 2018 were enrolled
.Formulae selection was based on target calorie requirement and tolerance of the individual.EEN was
considered successful if clinical remission was achieved as defined by PCDAI score, increase in
weight and subjective well being of the child at the end of EEN therapy. Data measured at baseline
and after 8 weeks of therapy. Statistical analysis was performed using SPSS 20.Parametric values
were compared by t-test.
Results: 35 children with active CD were enrolled; of whom, 20 were treated with SEF and 15 with PF
orally. At the onset of therapy, 42.8 % were well nourished and 57.1% children were under weight.
Among those children receiving SEF 34.2% and PF 22.8% were underweight. One child relapsed from
both the cohorts within a year. At the end of the therapy 95 % and 80% children receiving SEF and PF
were well nourished. A mean increase of 4.1 kg weight was seen in children using SEF and 4.01 kg in
children using PF. PCDAI differences were seen in all patients .Significant weight gain (P < 0.05) and
body mass index for age : z-scores significantly increased in both the groups (P < 0.05) at the end of
therapy.
Conclusions: EEN using either formulae was effective in inducing clinical remission in active pediatric
CD with no systemic side effects. Differences in nitrogen sources of enteral feeds are not relevant to
their therapeutic efficacy. However to meet the target calorie SEF can be used in 1: 1.5 dilution
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Experience in primary trimethylaminuria in a third level paediatric hospital
Margarita M. Suarez Galvis 1, Camila García Volpe1, Carlos Ruiz Hernández1, Mariela De los Santos
Mercedes1, Adrian Delgado Coronado1, Belinda García Cuerva1, Pablo Javier Ercoli1, Javier Martín de
Carpi1
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Introduction: Primary trimethylaminuria or fish odour syndrome is an infrequent metabolic disorder of
autosomal recessive inheritance. It is characterized by a defect of the liver enzyme
flavinmonooxygenase 3 (FMO3) who is responsible for the reoxidation of trimethylamine (TMA) to the
odourless compound trimethylamine N-Oxide (TMANO). Its deficit generates accumulation of TMA
that is eliminated by corporal secretions producing a characteristic fish smell. Although the excess of
TMA is not toxic, the clinic has a negative impact in the psychosocial area (anxiety, depression, social
isolation and others)
Objectives: Describe the clinical, diagnostic, therapeutic and evolution characteristics of paediatric
patients diagnosed with primary trimetilaminuria in our service.
Materials and methods: It is a retrospective descriptive study, we review clinical records and we
analyse sociodemographic variables, clinical assessment, nutritional analysis, dietary survey and
psychological symptoms of patients between 1 month and 18 years with clinical suspicion and genetic
confirmation of primary trimethylaminuria, since january 2013 to january 2018 in the Metabolic
Diseases Unit of a third level paediatric hospital.
Results: We found 12 patients (seven women) with primary trimethylaminuria , with a median age at
the onset of clinical manifestations of 13.5 months (p25: 9 - p75: 33.5 months). Half of all patients
started with symptoms when they began complementary feeding with fish. The diagnosis was
confirmed genetically in all patients, with a median age at diagnosis of 31.5 months (p25: 18.5 - p75:
42.75 months). Ten patients had the homozygous alteration: c472 G> A (p.E158K) in exon 4. In all the
patients, dietary intervention was necessary, excluding the trigger foods and achieving symptomatic
control in all patients. Body mass index was compared to the diagnosis and at the last follow-up,
without statistically significant differences (p 0.575) and in the analytical assessment no alterations of
nutritional status were identified except in one patient who required Omega 3 supplementation. A
quarter of all patients required management by psychology or psychiatry. The follow-up time of these
patients was a median of 21.5 months (p25: 9.75 - p75: 54.75).
Conclusions: Primary trimethylaminuria is an infrequent metabolic disease but if it´s not correctly
diagnosed, it can generate psychosocial impact and it can affect the quality of life of these patients. In
our experience (being one of the largest series reported in the literature), with an opportune diagnosis,
based on clinical suspicion and genetic confirmation, modification of dietary habits are sufficient for the
control of symptoms without repercussions on nutritional status.
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A comparison of feeding styles of parents whose children visit the feeding clinic with those
who do not attend feeding clinic
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Objectives and Study: Feeding involves an interaction between the child and his caregivers.
Caregivers' feeding styles may contribute to feeding difficulties in children. Researchers use the
Caregiver's Feeding Styles Questionnaires (CFSQ) to categorise parental feeding styles into
authoritative, authoritarian, indulgent and uninvolved.
To compare if any differences exist between caregivers' feeding styles of parents whose children
attended the multi-disciplinary feeding clinic with those attending a general paediatrics clinic. To also
establish cut-off points for the CFSQ in our population.
Methods: Caregivers had to complete the CFSQ prior to the clinic visit. For caregivers of children at
feeding clinic, this was part of the pre-clinic forms that they filled. For caregivers of children at the
general paediatric clinic, an anonymised survey was conducted under a DSRB approved study.
Results: Parents of 61 children (40 males) seen from January 2016 to July 2018 at feeding clinic
completed the CFSQ. Median age of the child at feeding clinic presentation was 41 (range 4-161)
months.
Parents of 97 children (42 males) aged between 12 and 84 months (median 20 months) completed the
CFSQ when they were surveyed at a routine visit at a general paediatrics clinic from August 2015 to
December 2017.
The CFSQ scoring was done based on the typological approach. Based on the CFSQ, amongst
caregivers whose children attended feeding clinic, 31.1% (n=19) adopted an indulgent parenting style,
29.5% (n=18) had an authoritarian style and a similar number were authoritative (19.7%, n=12) or
uninvolved (19.7%). For the other group (n=97), 34.0% (n=33) adopted an indulgent style, 31.0%
(n=30) had an authoritarian style, 19.6% (n=19) were uninvolved and the remaining (15.5%, n=15) had
an authoritative feeding style.
The median demandingness score was 2.74 (range 1.79-4.00) and median responsiveness score was
7.17 (range 5.61-10.64) for the group attending feeding clinic. For the group surveyed at the general
paediatric clinic, the median demandingness score was 2.47 (range 1.00-4.53) and median
responsiveness score was 1.19 (range 0.82-3.57).
Conclusions: Of the four known feeding styles, the authoritative style is the most encouraged
parenting style. In both cohorts of caregivers, less than one-fifth of parents were using this parenting
style when feeding their child.
Interestingly, while the cut-off for the demandingness scale was similar in both cohorts, the cut-off for
responsiveness scale was significantly higher in the cohort who attended feeding clinic. This is not
surprising as caregivers whose children attend feeding clinic are likely to be more “responsive”.
A paper from Appetite 2012 establishing cut-off points for CFSQ in a low-income population in the
United States used 2.80 as cut-off for the demandingness scale and 1.16 for the responsiveness
scale1. To our knowledge, no further studies have been published in the Asian population or in
population with higher social-economic status.
For healthcare professionals managing children with feeding difficulties, assessing caregiver feeding
style and helping caregivers adopt a more appropriate feeding style in dealing with their child's feeding
behaviours is important.
References: 1. Appetite. 2012 February; 58(1): 393-395
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Lactose intake and brain functions
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Objectives and Study: Since 2010, the consumption of cow´s milk / year has decreased by 339,565
tons (Ministry of Agriculture, 2018) due to misinterpretation of food tolerances and fashion. The
diminished contribution of lactose apart from being able to induce, among other consequences, a
deficient bone mass, it can interfere in the neurological maturation and cerebral functions; an
important component of the brain tissues are the cerebral galactosides, whose main contribution is the
galactose supplied primarily by milk lactose (glucose-galactose); There is another less active route of
galactose production. The null administration of lactose in childhood can be the cause of
developmental deficits and brain functions. For this reason we undertook this study.
Methods: Prospective study of a homogenous sample of 86 healthy children, from 5 to 7 years old,
well nourished, who went to outpatient consultations for viral pictures and vaccination; were divided
into: a) Group that regularly took 500 ml of milk per day until the study date: Lac group. b) Group that
did not take any milk or dairy and instead vegetable drinks for a period of time of two or more years:
No Lac group. The BRIEF 2 questionnaire was applied for executive functions (FE), behavioral
regulation (Lac IRB), emotional regulation (Lac IRE), cognitive regulation (Lac IRC), and at the level of
general index FE (Lac IGE).
Results: at the level of behavioral regulation Lac IRB = 59.0 No Lac IRB = 48.5 p = 0.01, level of
emotional regulation Lac IRE = 58.75, No Lac IRE = 50.5 p = 0.04, level of cognitive regulation Lac
IRC = 58.5, No Lac IRC = 49.9 p = 0.06 and at the level of the general FE index Lac IGE = 60.3, No
Lac IGE = 49.7 p = 0.025.
Conclusions: There is a statistically significant effect of lactose intake on FE, p = 0.025. In this
sample you can already see an impact of the lack of galactose in brain functions. We believe that we
should continue with these studies and try to reverse with well-proven reasons, the current and
unadvisable tendency to suppress lactose, without studying the lactase function, of the children´s diet.
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Central venous catheter related sepsis in children on long-term parenteral nutrition
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Objectives and Study: Central venous catheter (CVC) is required for long term parenteral nutrition
(PN). However, CVC is an important risk factor for the development of major, potentially lethal,
complications, including catheter related bloodstream infection (CRBSI).The aim of this study was to
assess the incidence of CRBSI in children on long-term PN who were treated at a tertiary medical
centre from 1st January 2011 until 1st December 2018 and to assess cost effectiveness of the use of
taurolidine line locks in children on home PN (HPN).
Methods: This was a retrospective review of the medical charts of children on long term PN. All
children were managed by the intestinal failure team and all CVCs were assessed by experienced
nurses following the strict protocol. As per protocol in our hospital, taurolidine line lock was used only
in children with repeated CRSBIs.
Results: During this period 46 children (22 female; median age of PN introduction was 1 month, age
range 5 days to 17 years) received long term PN. Overall 23 (50%) children were discharged to home
PN (HPN). Majority of children required PN due to short bowel syndrome (n=40, 87%). During this
period 68 CVCs were used (1.5 CVCs/patient); majority (n=23, 33.8%) were replaced due to the
transition from short term to long term CVC (Broviac line).
During the study period 20 CRBSIs in 10 children were identified; 17 (in 10 children) in the hospital
and 3 (in 1 child) at home. In the hospital one single child had 5 CVC related sepses regardless of the
strict aseptic procedure; majority of the infections were caused by gram-negative bacteria and it was
speculated that the source of the infections was the residual bowel due to the severe dilatation of a
very short segment rather than CVC. The most frequent pathogen isolated was coagulase-negative
staphylococcus (n=5; of which 4 were methicillin resistant).
Total duration of PN was 22.952 days from which 5.389 days were in the hospital and 17.563 days at
home. The rate of CRSBI was 0.87/1000 PN days in total; 3.15/1000 days in the hospital and
0.17/1000 days of HPN. The rate of CRSBI was significantly lower in HPN compared to hospital PN
(P=0.007).
During the study duration none of the patients died due to CRSBI. However, 2 patients died due to
liver failure whilst registered on the multivisceral transplantation waiting list.
If taurolidine line lock was used every day of PN for children on HPN total costs would be 86.056,70
EUR (or 4,90 EUR per day). The total cost of treatment of the 3 CRSBIs in one child on HPN
amounted to 5.452,20 EUR. Therefore, no costs effectiveness would be assured if the taurolidine line
lock was routinely used.
Conclusions: This study confirms that the best method for the prevention of CRSBIs are stringent
aseptic procedure, well-educated intestinal failure team and the release of children to HPN as soon as
possible. Based on these results, in the setting with low CRSBI rate in patients on HPN, the use of
taurolidine line lock is not justified in every patient.

Disclosure of Interest: Iva Hojsak received honorarium for lectures or consultation for BioGaia,
Nutricia, Nestle, GM pharma, Chr Hansen. Zrinjka Mišak has in the last 2 years received speakers
grants from Pharmas. Sanja Kolaček received lecture fees from Abbott, Abbvie, Fresenius, Nestle,
Shire, Nutricia. Other authors have stated that they have no conflict of interest.
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Objectives and Study: Salicylic acid (SA), a phenolic compound produced by plants, may play a
beneficial role on health. A pilot study showed that obese children had lower serum SA than normalweight children1. Studies on adults have suggested that SA concentration may improve metabolic
responses to carbohydrate intake and may be influenced by fruit and vegetable (FV) consumption.
The aim of this trial was to evaluate the effect of a 1-year nutritional-behavioral intervention on serum
SA levels and on metabolic profile in obese children.
Methods: Forty-nine obese children aged >6 years were evaluated. BMI z-score was calculated.
Fasting blood samples were analyzed for lipids, insulin and glucose. Homeostatic model assessment
of insulin resistance (HOMA-IR), triglyceride glucose index (TyG), reflecting mainly muscle insulin
resistance, atherogenic index of plasma (AIP) and triglycerides/HDL cholesterol ratio, considered as
predictive markers of atherogenic dyslipidemia, were calculated. Serum SA was measured using gas
chromatography-mass spectrometry method. The 1-year intervention was based on promotion of a
normocaloric diet, balanced for the macronutrient distribution, in accordance with the national
guidelines for treatment of childhood obesity2. Additionally, a behavioural education, based on the
revised CALO-RE taxonomy3, was performed. The Hospital Ethics Committee approved the study
protocol and gave ethical clearance.
Results: At the end of intervention, children showed an increase in serum SA levels [mean (SD) 0.03
(0.02) vs. 0.06 (0.05) µmol/L; P< 0.001], a reduction of BMI-zscore [3.14 (0.79) vs. 3.02 (0.82); P<
0.001], TyG index [4.52 (0.20) vs. 4.48 (0.23); P< 0.001], AIP [0.36 (0.21) vs. 0.27 (0.25); P< 0.001]
and triglycerides/HDL cholesterol [2.57 (1.28) vs. 2.18 (1.22); P< 0.001]. No statistically significant
change in HOMA-IR was observed [4.20 (3.29) vs 4.03 (2.28)]. An association between longitudinal
variation of serum SA and HOMA IR was found (Spearman test correlation coefficient: 0.338, P=0.02).
Conclusions: Nutritional-behavioral intervention may improve the circulating SA and the metabolic
profile in obese children. Serum SA could influence mainly glucose metabolism. Further larger studies
are needed to evaluate if a nutritional intervention based on specific advise on quantity and type of FV
consumption, could provide benefits in terms of metabolic syndrome.
References:
1. Serum salicylic acid and fruit and vegetable consumption in obese and normal-weight children: a
pilot-study; Int J Food Sci Nutr 2017; 68:473-478, doi:10.1080/09637486.2016.1249829
2. Diagnosis, treatment and prevention of pediatric obesity: consensus position statement of the Italian
Society for Pediatric Endocrinology and Diabetology and the Italian Society of Pediatrics; Ital J Pediatr
2018; 44:88. doi: 10.1186/s13052-018-0525-6.
3. A refined taxonomy of behaviour change techniques to help people change their physical activity
and healthy eating behaviours: The CALO-RE taxonomy. Psychol. Health. 2011;26:1479-1498, doi:
10.1080/08870446.2010.540664.
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Objectives and Study: Despite mandated folic acid fortification of grains in Canada, children with
Sickle cell disease (SCD) are routinely supplemented with high-dose folic acid due to increased
erythrocyte production and turn-over. Recent literature has suggested that children with SCD who
receive high-dose folic acid supplements in other countries have extremely high levels of serum and
red blood cell (RBC) folate, even after the discontinuation of supplementation. High levels of folate
have been associated with a higher risk of a multitude of long-term health conditions. The objective of
this study was to determine serum folate concentrations, using two assay methods, in Canadian
children with SCD who receive high-dose folic acid supplements (1 mg/d) as part of routine clinical
care.
Methods: Blood samples from children diagnosed with SCD were obtained from BC Children's
Hospital BioBank (Vancouver, Canada) and analyzed for serum folate levels using chemiluminescent
immunoassay (CLIA) and electrospray ionization-liquid chromatograph-tandem mass spectrometry
(ESI-LC-MS/MS). CALIPER Paediatric Laboratory Reference Ranges (Adeli et al., 2017) were used as
biochemical references. Medians with interquartile ranges (IQR), Mann-Whitney U tests, and intraclass
correlations (ICC) were applied, as appropriate.
Results: Six individuals (50% male; SCD type: Hgb SS n=3, Hgb SC n=2, Hgb b-0 thalassemia n=1)
were included. Median (IQR) age of participants was 14.95 years (8.55-18.27). Half (50%) of the
participants were prescribed hydroxyurea (median dose: 500mg/d; 450, 1000mg/d), and all
participants were prescribed 1mg/d folic acid (however; data on adherence was not available). Median
serum folate concentrations were 42.85 nmol/L (38.27, 99.08) and 55.35 nmol/L (43.05, 71.88) for
CLIA and ECI-LC-MS/MS, respectively. Five out of six participants (83%) had serum folate levels
above age-specific reference ranges based on both CLIA and ECI-LC-MS/MS techniques, with levels
1.1-20 times the upper reference. There was moderate agreement between the two methods of
analysis with ICC=0.56 (p=0.078), and no statistically significant difference in median concentrations
based on method of analysis (p= 0.70).
Conclusions: In this pilot project, the majority of Canadian children with SCD that received high-dose
folic acid supplements had high serum folate levels. In order to assess current supplementation
practices, a double-blind randomized cross-over trial is proposed to determine folate metabolite status
and clinical outcomes during periods with and without high-dose folic acid supplementation.
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Objectives and Study: It can be difficult to withdraw tube feeding in young children who have never
been established on oral feeding; if children lose weight after feed reduction, the feeds are often put
back up, thus extending the time of tube feed dependency. Using a case series of children managed
by the Glasgow Royal Hospital for Children (GRHC) feeding team, we aimed to identify what predicted
whether children would lose weight initially and how this impacted on the length of time to cessation of
tube feeds and their growth over that period.
Methods: Using the clinic database we identified all children first seen by the GRHC from January
2008 to December 2016, where tube weaning was attempted. For each eligible child their paper and
electronic records were searched to retrieve details of the type and volume of feeds at baseline and
the timing of feed changes. Weight, height and BMI were retrieved at baseline and within one year
after feed cessation. These were converted into z scores compared to the UK-WHO growth standard.
In addition we retrieved the lowest weight observed after the first feed reduction and the total number
of periods where weight dropped during the weaning process. The maximum initial weight fall was
calculated and expressed as a % of the initial weight.
Results: Weaning was attempted in 62 children median (range) age 2.9 (0.4 - 13.5) years, of whom
54 were successfully weaned after 6.2 (0 - 40) months. The children tended to be short (mean (SD)
height Z -1.5 (1.2)) but were not underweight (mean BMI Z -0.14 (1.3)).
There were 52 children with information on initial weight loss. After initial feed reductions, usually by
10-15% of total energy requirements, 24 (46%) children had a period of weight loss, reaching a
maximum after 3.5 (0.5-10) months. All but 7 (87%) children showed weight loss at some stage in the
weaning process, with 27% (14) having 3-4 periods of weight loss. The only significant predictor of
weight loss was the BMI centile at baseline. Of the 50 children with BMI and weight loss data, a
majority (77%) of children with above average BMI lost weight initially and 41% had 3-4 periods of
weight loss. Only 36% with BMI < 50th showed initial weight loss (P< 0.001; see Figure) and only 15%
had 3-4 periods of weight loss (P=0.01).
The amount of initial weight loss was significantly inversely associated with change in BMI z score, but
not with change in height z score, or with time to feed cessation. Thirteen children with 3-4 periods of
weight loss took a median of 15.7 months to stop feeds compared to 4.6 months for the 35 children
with one or less (P=0.001) and showed a median decline in height z score of 0.57 compared to 0.30
for children with one or less (P=0.03).
Conclusions: Weight loss was common in the weaning process and most commonly seen in children
with above average BMI, suggesting that some tube fed children need to lose excess weight gained
during enteral feeding, before finding their appetite for solid foods. The amount of initial loss did not
impact adversely on growth, but children with multiple periods of weight loss were challenging to wean
and grew relatively slowly.
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Objectives and Study: Cow milk allergy (CMA) has a prevalence in infancy of between 0.5% 1 and
3%2 and the definitive diagnosis of non IgE CMA requires a trial of milk exclusion followed by
challenge. Non IgE CMA has a strong tendency to remit within the first year. Following introduction of
primary care CMA assessment and treatment protocol in Greater Glasgow and Clyde NHS health
board, an audit was undertaken in order to establish how commonly infants were commenced on
hypoallergenic formula milks (HAFM), how many were challenged and how long they remained on
them.
Methods: All infants prescribed HAFM in two sub districts of Glasgow, from April 2017-March 2018
were identified from a central prescribing database. In one of these, East Dunbartonshire, details of
their management were retrieved from their primary care electronic record.
Results: There were 3100 births in the two districts, of whom 382 patients were prescribed HAFM,
suggesting an incidence rate for all CMA of 12.3%. Clinical details were retrieved for 123 infants, of
whom 101 (82%) had Non-IgE symptoms. The first prescription was before age 13 weeks for 50%, 13
- 24 weeks for 32% and after 6 months for 18%. Treatment was initiated in primary care for 77%. The
most commonly prescribed formula for first treatment was an extensively hydrolysed formula, with or
without lactose, but 20% infants were first prescribed an amino acid formula. A record of a home
challenge at 2-4 weeks was found for only 27 infants, of whom 4 (17%) stopped treatment after 4
weeks or less, but so did 20% of those not challenged. In total 54% continued HAFM for more than 6
months, and 31% of infants remained on treatment beyond the age of one year.
Conclusions: One in eight children were prescribed a HAFM, where only 0.5-3% of children would be
expected to develop CMA. There was no test of the validity of the diagnosis in 80% and over half
remained on HAFM for at least 6 months. The diagnosis of CMA has major cost implications, as well
as the risk and difficulty of complementary feeding using a dairy free diet. More rigorous diagnostic
procedures are required.
References:
1. Schoemaker AA, Sprikkelman AB, Grimshaw KE, et al. Incidence and natural history of challengeproven cow´s milk allergy in European children--EuroPrevall birth cohort. Allergy 2015;70(8):963-72.
2. Koletzko S, Niggemann B, Arato A, et al. Diagnostic approach and management of cow´s-milk
protein allergy in infants and children: ESPGHAN GI Committee practical guidelines. J Pediatr
Gastroenterol Nutr 2012;55(2):221-9.
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Objectives and Study: The study aimed to assess the prevalence of malnutrition and risk factors
before and after the operation in children with congenital heart disease (CHD) in China.
Methods: This prospective observational cohort study was performed in the biggest pediatric heart
center in China. 3252 patients undergoing cardiac surgeries were enrolled in during the whole year of
2014. Anthropometric measurements included weight for age Z score (WAZ), weight for height Z score
(WHZ) and height for age Z score (HAZ). The studied groups were classified into normal nutritional
status and malnutrition with a cut-off Z score < -2. Factors might influence growth were recorded preand post-operation.
Results: The prevalence of pre-operative WAZ< -2 (underweight), HAZ < -2 (stunted) and WHZ< -2
(wasting) was 23.3%, 23.3% and 14.3%. After surgery the patients presented a significant
improvement in growth within the first year in all the three parameters and their individual values can
be considered within the normal range WAZ (−0.3±0.9, p< 0.0001), HAZ (−0.2±0.8, p=0.001) and
WHZ (0.03±0.6, p< 0.0001) at 2 years after surgery. The incidence of underweight, stunted and
wasting declined to 3.2%, 2.7% and 1.9% at 3 years after surgery. Malnutrition after surgery was
associated with cardiac residual abnormalities (OR=35.3, p< 0.0001), high Ross classiﬁcation of heart
function (OR=27.1, p< 0.0001) and long-term taking oral diuretics (OR=20.5, P=0.001).
Conclusions: Growth faltering is still a problem in children with CHD in China, which may be not so
serious as other developing countries. Hemodynamic factors were found to be the only risk factor
associated with malnutrition after operation.
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Objectives and Study: Jaundice is the most causes of admissions in neonatal period. Nowadays, in
addition to usual phototherapy, other auxiliary methods are used to reduce jaundice. This study aimed
to investigate the effect of synbiotic on treatment of hyper-bilirubinemia in full term neonates.
Methods: In this randomized clinical trial, 83 full term and exclusively breastfed neonates who were
admitted to Hospital for receiving phototherapy were divided randomly into two groups; synbiotic (SG,
n= 40), and the control group (CG, n = 43). Both groups received usual phototherapy but SG received
extra 5 drop/day of synbiotic. Serum bilirubin, urine, stool, feeding frequency and weight were
measured daily until hospital discharge. To evaluate the hypothesis of equal variance in outcomes,
random effects with matrix of covariance was used. The P-Value < 0.05 was considered statistically
significant.
Results: There was no difference initially in the variables (weight, bilirubin, defecation, feeding and
urination) before the commencement of the study. The mean total serum bilirubin in synbiotic group
was lower than control group (9.38±2.37mg/dl and 11.17±2.6 mg/dl respectively). In synbiotic group
compared to the control group, urine frequency (6.86 vs. 5.500) and stool frequency (5.528 vs. 3.903)
were more significantly (p< 0.05). The average number of hospitalization days in the intervention and
control group was 2.5±0.58 and 2.9±0.89 days respectively. following the administration of the
treatment and observation at day 1, 3, and 7, the neonates who received symbiotic, gained more
weight but this difference was not significant.
Conclusions: Use of Synbiotic as an adjuvant therapy in our study had a significant treatment effect
on jaundice in full term neonates. Further studies including larger samples with long follow up are
essential to confirm the routine use of synbiotic in neonatal jaundice.
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Maternal and cord serum carotenoid levels and their impact on neonatal hearing screen results
Matthew Van Ormer1, Corrine Hanson2, Maranda Thompson1, Melissa Thoene3, Jeremy Furtado4, Ann
Anderson-Berry1
1University

of Nebraska Medical Center, Pediatrics, Omaha, United States
of Nebraska Medical Center, Medical Nutrition Education, Omaha, United States
3Nebraska Medicine, Pharmacy and Nutrition, Omaha, United States
4Harvard University, Nutrition, Boston, United States
2University

Objectives and Study: Antioxidant compounds such as the carotenoids are important protective
nutrients, especially during fetal neurodevelopment. However, their impact on clinical hearing
outcomes in the neonate is not well described. The purpose of this study is to examine the relationship
between maternal and cord serum levels of these nutrients and abnormal Newborn Hearing Screens
(NHS) during post-partum hospital admission.
Methods: An IRB-approved study enrolled mother-infant pairs (n=333) at time of delivery for collection
of maternal and cord serum samples. Carotenoid levels in each sample were analyzed using high
performance liquid chromatography (HPLC), and NHS results were collected from the Electronic
Medical Record (EMR) at time of discharge. The relationships between nutrient levels and NHS results
were assessed using both univariate independent sample T-tests and multivariate logistic regression,
adjusting for corrected gestational age and maternal smoking status. A p< 0.05 was considered
statistically significant.
Results: 342 maternal-infant dyads were enrolled in this cohort. Of the 342 infants, 53.8% were male
and 46.2% were female. Average gestational age at delivery was 38.1 weeks. Of the 342 participants,
333 maternal and 313 cord serum samples were available for analysis. In the univariate analyses,
higher retinol levels in both maternal serum (p=< 0.01, 95% CI 20.40-123.24 mcg/L) and cord serum
(p=0.03, 95% CI 2.93-45.53 mcg/L) were associated with abnormal NHS. Higher maternal serum
levels of lutein+zeaxanthin (p=0.09), β-cryptoxanthin (p=0.09), and α-carotene (p=0.06) also
approached significant relationships with abnormal NHS results. No other carotenoids in either
maternal or cord serum demonstrated a significant relationship. Upon adjusting for confounders in the
multivariate analysis, increases in both maternal serum levels of retinol (OR 1.007, 95% CI: 1.0031.011; p=< 0.001) and α-carotene (OR 1.006, 95% CI: 1.002-1.009; p=< 0.01) were associated with
abnormal NHS results. Cord serum retinol levels were marginally associated with abnormal NHS in the
multivariate analysis (OR 1.008, 95% CI 1.000-1.015, p=0.05).
Conclusions: Although other studies have demonstrated the protective effect of higher antioxidant
levels on auditory function, additional considerations are necessary when evaluating the impact of
maternal nutrient stores on infant health outcomes. These counterintuitive findings indicate that further
study is necessary to examine the complicated relationship between maternal nutrient levels, infant
clinical outcomes, and the tightly-regulated placental barrier separating the two during gestation.
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Johnson, Abbott Nutrition, and the Gerber Foundation had no role in the concept, design, writing, or
approval to submit this abstract. No other authors have any conflicts of interest to declare.
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Objectives and Study: Teethered oral tissues like anterior or posterior tongue ties anomalies may
contribute to breastfeeding problems. The objective of this study was to describe our aimed to
understand the breastfeeding experiences of women whose infants have tongue-tie.
Methods: A prospective cohort study design was used during period between January 2017 to August
2018. All mothers with term infants born in the Hospital were counseled by the IBCLC certified
lactation consultant & concerned pediatrician, immediately after birth and on followup visits
irrespective of problems. Routine care (abdominal delivery with early skin to skin contact) provided to
all infants. All Infants were examined for tongue-tie using the The Hazelbaker Assessment Tool for
Lingual Frenulum Function (HATLFF).
Results: During the study period 1700 delivery happens. The prevalence of tongue-tie (39) was 2.3
%. Tongue-tied infants were 10 times as likely as control babies to be bottle fed at 1 week. All
mother's of tongue tie infants were having painful breast feeding with nipple injury compared to control
having 7%. Ten of the tongue-tied infants had ATLFF scores of “Perfect,” none had scores of
“Acceptable,” and 4 had scores of “Function Impaired” and remaining 25 infants had scores that fell
into none of these categories. Two out of 39 infants with tongue tie required hospitalization with
symptoms of choking while feeding. Frenotomy was offered to parents however only 8 parents given
the consent.
Conclusions: Tongue-tie is not uncommon condition in newborns. Affected infants are significantly
more likely to be bottle-fed by 1 week of age. Early diagnosis and lactation consultation may assist
mother-infant dyads substantially. Mothers whose infants underwent frenotomies for breastfeeding
more frequently found the procedure alleviated breastfeeding problems.
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Objectives and Study: Symptoms caused by cow´s milk (CM) ingestion represent a common
problem solved by general practitioners (GPs) especially in infants. CoMiSS™ questionnaire is a
simple tool that should be useful for detecting infants with potential risk of cow´s milk allergy (CMA).
Scoring the gravity of atopic dermatitis, colic behaviour, type of stools, regurgitation and respiratory
symptoms helps to recognize risky patients. If suspicion of CMA is present it is recommended to
perform the challenge test with cow´s milk.
Methods: We used CoMiSS™ questionnaire to evaluate the score according to symptoms caused by
cow´s milk (CM) ingestion, either in breastfed infants or in formula-fed ones. The target was to define
the percentage of infants having symptoms listed above caused by cow´s milk and to compare scores
in healthy and allergic infants. We obtained 1064 completed questionnaires from 152 infants (82
males, 70 females) aged 6 weeks, 3 - 4 - 6 - 8 and 10 months and 1 year. No of completed
questionnaires by 1 infant (parent) were 7. Questionnaires were completed by the caregiver during
visitations in paediatrician´s GP under supervision of health care professionals. If there was a
suspicion of CMA, we performed the elimination/challenge test with cow´s milk. None of enrolled
infants had proven CMA before entering the study.
Results: Out of 152 there were 24 infants with positive challenge test to CM (15,8%). Leading
symptoms presented by those infants were colitis in 12 cases (50,0%), atopic dermatitis in 8 cases
(33,3%), and we found combined symptoms in 3 cases (12,5%) and perianal rush in 1 case (4,2%).
Maximal scores that we obtained in these infants were 6 to 20 (9,54±3,63). In infants, who did not
present any symptoms of CMA (124 patients) the maximal CoMiSS-score range was 0-12 (6,75±1,85).
The difference between CoMiSS maximal levels in healthy infants and infants with positive challenge
test was statistically important (P< 0,05). We found that level of 8 points is more probable in infants
with positive challenge test (25,0 %) than in healthy ones (17,2%).
Conclusions: In our observational study we found 24 out of 152 patients (15,8 %) presenting positive
challenge test to cow´s milk. These infants were reaching higher CoMiSS values than those healthy
ones. We consider, that CoMiSS™ questionnaire is a useful practical tool which helps to detect
infants, who suffer from CMA.
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Reeta Bora1, Subhamitra Laskar1, Pranay Phukan2
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Medical College, Dibrugarh, Paediatrics, Dibrugarh, India
Medical College, Dibrugarh, Obstetrics & Gynaecology, Dibrugarh, India

Aim: To consider early lifestyle management in small for gestational age neonates(SGA) if maternal
malnutrition is found to have effect of foetal malnutrition& development of insulin resistance(IR) in
offspring from neonatal period.
Objective To study association of
1. Foetal malnutrition with insulin resistance in early extra uterine life.
2. Maternal malnutrition with foetal malnutrition.
Outcome measure: Fasting blood glucose& insulin, HOMA-IR
Material and methods: Term expectant mothers with 1st trimester BMI< 18 and those between 18-24
were enrolled during labour admission& their Appropriate for date (>2.5kg birth weight) and Small for
date neonates were enrolled till a sample size of 80 (40SGA& 40AGA) was reached. Obstetric and
medical details of mother were recorded. SGA,AGA status of newborn was determined by Fenton's
chart. Neonate's venous sampling after 3hrs fasting was done at 48hrs of life for glucose &insulin.
Sixty minutes after oral glucose with expressed breastmilk(1.75g/kg) 2nd sample was collected for
glucose& insulin. IR was calculated using homeostasis model assessment(HOMA).
Results: Seventy six% of neonates born to malnourished mothers(BMI< 18.5) were SGA vs 40% in
well nourished(BMI18.5-24.9). Mean fasting insulin (3.43±2.882vs1.40±1.207µU/ml;p=0.0001),postglucose insulin(4.52±3.506vs2.64±1.358 µU/ml;p=0.002)& HOMAIR(0.78±0.654vs0.33±0.294;p=0.0002) were greater in SGA. Mean fasting glucose was comparable.
Of 6 SGAneonates with IR, 83% were of malnourished mothers. Association of maternal malnutrition
with fetal malnutrition(p=0.001)& that of fetal malnutrition with IR(p=0.025) was found significant.
Conclusions: Maternal malnutrition can lead to IR in SGA offspring from neonatal period. Lifestyle
management from early life, improvement of nutritional status of girl child can reduce prevalence of
Type2DM in a community.
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Efficacy of oral sugar in management of neonatal hypoglycaemia in small for date neonates is
comparable to intravenous sugar in resource poor setting
Reeta Bora1, Suman Deori1
1Assam

Medical College, Paediatrics, Dibrugarh, India

Objectives: To treat hypoglycemia in small for date newborn with oral glucose& see if its efficacy is as
good as intravenous glucose infusion. 2)To compare incidence of feed intolerance(FI) and Necrotising
Enterocolitis(NEC) in both groups.
Methods: It was a randomized controlled study in small for date neonates with hypoglycemia admitted
to the Neonatal unit, Department of Paediatrics, Assam Medical College and Hospital, from July 2016
to June 2017. Inclusion criteria was hemodynamically stable SFD neonate of >1.2 kg birth
weight(BW)with hypoglycemia. Neonates of mothers on beta mimetics, beta blockers, steroid, Rh
negative pregnancy or with life threatening malformations were excluded. Eighty eligible neonates
were allocated into oral glucose (Group A)or conventional intravenous glucose(IV) (Group B) after
their first detected episode of hypoglycaemia(blood sugar < 40 mg/dl). Blood sugar was monitored by
bedside glucometer every 2 hourly till euglycemia was reached and then 6 hourly. Neonates were
followed up till discharge for maintenance of euglycemia (Blood sugar40-125 mg/dl), FI& NEC and
compared.
Results: The mean BS level at 6 hrs after treatment in group A was 63.53 ± 22.12mg/dl and in group
B was 71.28 ± 31.76 mg/dl( p=0.209. At six hours after initial treatment only 3 neonates in oral group
had BS value defined as hypoglycemia (< 40mg/dl) in group A while 4 had it in group B(p=0.692).
Seven neonates had BS value above 80mg/ dl at 6 hours after initiating oral glucose while only 2 had
values above 80mg/dl in intravenous group. None in both groups had >100mg/dl. The mean Glucose
Infusion Rate for hypoglycemia to be passive in oral group was 7.15 ± 1.69 mg/kg/min while in IV
group was 7.2 ± 1.86(p=0.9). The recurrence of hypoglycemia after the neonates had reached initial
euglycemia after six hours of initiating treatment was also comparable in both groups. Six neonates in
group A had recurrence of hypoglycemia while 4 in group B (p=0.49).
The incidence of Feed Intolerance was 12.5% in each group& NEC was 0.00% in the oral group and
5% in IV group, (p>0.05). The mean duration of hospital stay in oral group was 11.36 days while that
in IV group was 9.88 days (p>0.05)
Conclusions: Neonatal hypoglycemia in small for date neonates can be managed by oral glucose as
effectively as by intravenous dextrose infusion.
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Neonatal and maternal vitamin B12 deficiency detected in the expanded newborn screening
Maria Victoria Bovo1, Mariela De Los Santos Mercedes1, Camila García Volpe1, Carlos Ruiz
Hernández1, Silvia Meavilla Olivas1, Natalia Egea Castillo2, Aida Ormazabal Herrero3, Javier Martín de
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Objectives and Study: Vitamin B12 (cobalamin) deficiency in newborns if not detected and treated at
an early stage can cause megaloblastic anemia, failure to thrive and neurodevelopmental
complications and its main cause is maternal deficiency of vitamin B12. Cobalamin deficiency
produces accumulation of homocysteine, methylmalonic acid and Propionylcarnitine (C3), which can
be incidentally detected in neonatal screening programs before neurological or hematological damage
is developed. Although the detection of the deficit of Cobalamin is not a primary objective in expanded
neonatal screening programs, the elevation detected in it of propionyl carnitine can incidentally identify
newborns with acquired vitamin B12 deficiency. The aim of our study is to analyze the cases of
cobalamin deficiency detected by neonatal screening in newborns and to study the biochemical
parameters and nutritional habits of their mothers.
Methods: Descriptive, retrospective study by reviewing medical records. The data for the analysis
were extracted from the neonatal screening data obtained from 1st March 2013 to 31st December
2015 (pending to extend the sample until 2018 at the time of submission of the abstract). In those
Newborns with elevated measured of propionylcarnitine a second tier strategy with analysis of
methylmalonic acid, total homocysteine and 2-methylcitric acid was performed. Also a determination of
organic acids in urine. In newborns with a value above the normal range, determination of vitamin B12,
folic acid and homocysteine in peripheral blood was performed also to their mothers and also
methylmalonic acid in urine in newborns. It considered diagnosis of Vitamin B12 deficiency those who
normalized altered parameters after administration of 1000 mcg (1 mg) intramuscular
Hydroxycobalamin.
Results: 22 patients were remitted with suspected vitamin B12 deficiency, two of them declined
follow-up and 20 (8 women and 12 men) were confirmed. All of them were asymptomatic, age at
diagnosis between 8 and 45 days of life. Elevation of methylmalonic acid in urine was observed in
85%, elevated homocysteine in 95%, and decreased Vitamin B12 in all the patients. After the first
administration of vitamin B12 levels were normalized in 85% of the patients. About the dietary habits of
the newborn´s mothers 65% performed vegan diet, egg-milk-vegetarian diet, vegetarian or restriction
of products derived from animal kingdom diet and 35% unknown. Biochemical parameters of the
mothers were obtain in 90% of them. Elevation of homocysteine was observed in 70% and decrease
in Vitamin B12 in 72%. Five of the mothers had normal values of vitamin B12. Five of the mothers that
have been taken supplements during pregnancy, had vitamin B12 deficiency.
Conclusions: Because of the important role of vitamin B12 in DNA synthesis and neurodevelopment,
the difficulty in diagnosing deficit in childhood due to nonspecific clinical, identification through
expanded newborn screening and early treatment initiation are crucial to avoid irreversible
neurological damage. Consideration should be screening mothers at risk of cobalamin deficiency
during pregnancy and breastfeeding to assess the need for dietary recommendations and
supplementation with vitamin B12. In case of vegan mothers the supplementation should be greater
than usual.
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Long-term influence of a milk fat globule membrane (MFGM)-enriched formula on brain
structure in healthy children at 6 years old
Ana Nieto Ruiz1, Juan Verdejo Román2, Estefanía Dieguez1, Natalia Sepulveda Valbuena1, Gloria
Tort3, Roser De Castellar3, Cristina Campoy1
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Excellence Centre for Paediatric Research, University of Granada, Paediatrics,
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2Mind, Brain and Behaviour International Centre, University of Granada, Personality, Granada, Spain
3Ordesa Laboratories, S.L., Medical, Barcelona, Spain
Objectives and Study: Nutrition in early life is one of the most important environmental factors on
brain development. We analysed the long-term effects of a supplemented infant formula on healthy
children's brain structure at 6 years old.
Methods: 170 healthy infants between 0-2 months of age were included in a RCT study to receive
either a standard (SF: n=85) or experimental infant formula with LC-PUFAs, MFGM and synbiotics
(Nutriexpert® factor) (EF: n=85). The follow-up is still on-going and a total of 32 children were analyzed
(SF: n=17; EF: n=15). Participants attended a Magnetic Resonance Imaging session at 6 years old, in
which children's anatomical brain image was obtained. Brain volumes, areas and cortical thickness
were calculated using Freesurfer version 6.0. ANCOVA analysis (adjusted by maternal IQ and sex of
the children) was performed using SPSS 22.0.
Results: Children who fed EF presented higher volumes and areas in left supramarginal gyrus
(p=0.007; p=0.024) and left anterior transverse temporal gyrus (p=0.005; p=0.003). Moreover, left
posterior transverse collateral sulcus (p=0.041) and left inferior part of the precentral sulcus (p=0.027)
areas were higher in EF fed children. Furthermore, they showed higher right postcentral gyrus
(p=0.023) and sulcus (p=0.002), right subcallosal area (p=0.008) and right transverse temporal sulcus
(p=0.013) thickness compared to SF fed children.
Conclusion: Early nutritional intervention with Nutriexpert® factor is associated to higher brain
volumes and areas. Further research is needed to understand the mechanisms involved in the longterm effect of this new infant formula on brain structure during childhood.

Disclosure of Interest: This project has been funded by Ordesa Laboratories, S.L. Contract General
Foundation of University of Granada, No.3349; Partially funded by EU Project DynaHEALTH
(HORIZON 2020-GA No.633595) and SMARTFOODS (CIEN), Ministry of Industry. Spain.
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An evaluation of physician's advice and parents' adherence about infant nutrition
Jean-Pierre Chouraqui1, Berenice Delmas2, Marc Bellaiche3, Camille Jung4, Marine Le Bris2, Thierry
Hanh2
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Objectives: Despite several years of guidance about infant feeding, the general observation is that
parents' dietary practices are incongruent with the guidelines. While many factors may account for
such a gap, it makes sense to evaluate the physicians' advice about infant feeding and parents'
feeding practices as well as adherence to the advice.
Methods: A pilot multicentric cross-sectional qualitative and descriptive self-report online study was
conducted during 11 months in 2016. The procedures were approved by the Advisory Committee on
Information Processing for Health Research (CCTIRS 15343, 13 May 2015)
Results: Fifty-four physicians (paediatricians and general practitioners) and 600 parents of infants
were recruited. Of these infants, 20.2% presented at inclusion with at least one type of functional
gastrointestinal disorder. A parental history of allergic disease was noted in 32.8% of the infants. The
breastfeeding prevalence was quite low (37.3%). The main deviance observed in infant feeding was
the early use of cow's milk with more than two-thirds of infants older than 8 months consuming cow's
milk. The introductionof solid foods was globally in line with recommendations. Complementary food
other than formula was given after the age of 5 months to 93.2% of infants. Mostphysicians gave
advice about the different aspects of infant feeding but were also seeking more information. No
difference was observed between practioners regarding advice about breastfeeding, but advice about
using infant formula was more frequent for the paediatricians (p= 0.01) as well as that about the
modalities of introducing solid food (p= 0.002). Of the recommendations about infant formula, 43.8%
concerned a specific one (designed for regurgitations, constipation or colic). A discrepancy between
the physicians' statements and the parents´ perceptions was observed (p< 0.0001, k= 0.11).The
majority of parents reported however that they followed the advice, especially by abandoning the use
of cow´s milk in favour of a formula (p< 0.0001). The main reason for not adhering to the advice was
that they did not consider it suitable for their infant and they preferred to rely on their feelings or their
environment.
Conclusions: This survey provides good insights into parents' infant feeding practices together with
the advice given by their doctor. Even if it does not reveal a large gap between practices and the
current guidelines, a number of improvements are desirable. It highlights the need to deliver
consistent, relevant, and less confusing messages about infant feeding, while professionals and
parents seek information about nutrition.

Disclosure of Interest: The survey was fully funded by Nestlé SA. J-P C received fees from Nestlé as
a consultant and for giving lectures, and received support from Nestlé and Mead Johnson to attend a
congress. MB and CJ received fees from Nestlé in the context of this study. MB also received fees
from Danone and Lactalis as a consultant and for giving lectures. BD, ML, and TH are all employed by
Nestlé.
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Audit of medical staff knowledge of how to support mothers to initiate and to continue
providing breastmilk for infants admitted to the neonatal unit
Jemma Cleminson1, Maria Douglass1, Nicholas Embleton2
1Royal
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2Newcastle

Objectives and Study: The UK has amongst the lowest breastfeeding rates in Europe. The
WHO/UNICEF Baby Friendly Initiative (BFI) sets evidence-based standards of practice for healthcare
units that aim to protect, promote, and support breastmilk provision. This has potential significant
health benefits for the infant, with preterm and/or sick infants standing to benefit the most. A lack of
awareness of these standards of care and false beliefs surrounding breastfeeding advice can affect a
doctor's ability to provide the correct support.
Our objectives were to use the UK BFI audit criteria to assess junior medical staff awareness of key
areas: current local and national breastfeeding rates; risk factors that influence breastfeeding
continuation; the benefits of breastfeeding and skin-to-skin for the infant and the mother; knowledge of
correct (and incorrect) advice to mother's who intend to provide EBM and breastfeed on the neonatal
unit; and how to provide general support for parental involvement in the care of their infant on the
neonatal unit.
Methods: 16 paediatric trainees based at a tertiary neonatal unit were invited to complete a 10-point
questionnaire, composed of a variety of questioning styles, without learning aids and without a time
limit for completion.
Results: There were 14 respondents (4 x level 1, 6x level 2, 4 x level 3 trainees). Areas of strength
included the knowledge of benefits of breastfeeding and skin-to-skin, awareness of the influence of
social background on risk of premature discontinuation of breastfeeding, knowledge of what advice to
give regarding expressing breast milk, and approaches to involve parents in the care of their infant on
NNU. Areas of weakness included a lack of awareness of breastfeeding rates, understanding the
potential impact of mother's health on the likelihood of continuing breastfeeding, pervading false
beliefs surrounding safe provision of breastmilk, knowing how to identify risk factors that indicate the
need for extra support, and a knowledge of available breastfeeding support services.
Conclusion: We have identified areas of knowledge that can impact on a professional's ability to
provide good support to mothers providing breastmilk to their infants on the NNU. This highlights the
importance of a need for tailored, medical based education for practitioners in this subject area,
delivered at important time points throughout under- and post-graduate training. The results have
been presented locally to key stakeholders with multi-disciplinary engagement to facilitate quality
improvement processes and to inform the development of medical staff educational tools, to ultimately
improve quality of care.

Disclosure of Interest: Prof N Embleton is an ESPGHAN Nutrition Committee member
Contact e-mail address: jemma.cleminson@nhs.net

Volume 68, Supplement 1, May 2019

1148

NUTRITION - Neonatal and infant nutrition
N-P-105
Does infant sex predict maternal breastfeeding perception, expressed breast milk volume and
breastfeeding status at 3 and 6 months in China, Russia and the United Kingdom?
Sarah Dib1, Jinyue Yu1, Kathy Kennedy1, Olga Lukoyanova2, Zhuang Wei3, Tatiana Borovik2, Leyla
Namazova-Baranova2, Mary Fewtrell1
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Objectives and Study: The Trivers-Willard hypothesis suggests that mothers in good conditions
invest more in sons, due to their greater potential in reproductive success. This is supported by some
human studies that report mothers of boys produce more milk with higher energy density and
breastfeed 0.9 month longer on average than mothers of girls. Other human and animal studies
showed no sex biases, or even the opposite findings. The aim of this study was to investigate sex
biases in breast milk provision across different countries, taking into consideration maternal
perceptions, infant behaviour and early hospital practices.
Methods: One hundred and sixty-four exclusively breastfeeding mothers were recruited at 3-4 weeks
post-delivery from three different centres (UK (n=68), Russia (n=51), China (n=45)), as part of a study
evaluating the effects of breast pumps versus vouchers. At baseline, attitude towards breastfeeding,
using the Infant Feeding Attitude Scale (IIFAS), and early hospital practices (breastfeeding initiation
and skin-to-skin contact) were assessed. Infant feeding behaviour and time spent crying at 6 weeks
were collected using the Baby Eating Behaviour Questionnaire and a 3-day behaviour diary. Mothers
randomised to receive breast pumps, versus vouchers, were asked to express milk for 10min/breast to
measure expressed milk volume at 6 weeks. Breastfeeding status was recorded using questionnaires
at 3 and 6 months.
Results: At baseline, no significant differences were found in IIFAS score (boys: 65.9 ± 6.7, girls: 66.0
± 7.5, p>0.05) nor in early hospital practices. Mothers perceived sons to have bigger appetites and
higher slowness in eating than girls (4.5 ± 0.6 vs 4.2 ± 0.8 & 11.0 ± 2.7 vs 10.1 ± 2.5 respectively, p<
0.05) at 6 weeks, but no significant differences in infant crying were found (boys: 19.7 ± 41.9 mins,
girls: 16.1 ± 26.7 mins, p>0.05). Total milk expressed at 6 weeks was not significantly different in
mothers who had boys vs girls (150.4 ± 92.5 vs 140.3 ± 58.4 ml; p>0.05). Sixty-seven percent of boys
received expressed breast milk (EBM) compared to 48% of girls (p< 0.05). In China and Russia,
significantly more boys (83.3%, 85.7%) than girls (57.1%, 52.4%) were fed EBM, with no significant
difference in the U.K. Overall, boys were 2.6 times more likely to receive EBM at 3 months compared
to girls (96% CI 1.1 to 5.8), after also adjusting for parity, country, maternal education and return to
work. This relationship was not significant after adjusting for infant crying. Infant sex did not predict
exclusive breastfeeding at 3 or 6 months.
Conclusions: Despite having a similar favourable attitude towards breastfeeding at baseline, mothers
of boys were more likely to feed EBM at 3 months, compared to mothers of girls, possibly reflecting
differences in maternal perception of infant feeding behaviour. Cultural perceptions could also be
relevant, as sex biases in provision of EBM were apparent in China and Russia but not in the U.K. The
results also suggest that differences in provision of EBM might be related to infant signalling (crying);
we could not test whether this is related to infant size or growth, and this should be considered in
future studies.
Data collection in China, UK and Russia was supported by a grant from Philips Avent, Philips Center,
Amstelplein2, 1096BC, Amsterdam, The Netherlands. MF and KK receive an unrestricted donation
from Philips Avent, Philips Center, Amstelplein2, 1096BC, Amsterdam, to carry out research in infant
feeding.

Contact e-mail address: sarah.dib.15@ucl.ac.uk
Volume 68, Supplement 1, May 2019

1149

NUTRITION - Neonatal and infant nutrition
N-P-106
Can biochemical variables be used to predict weight gain of very low birth weight preterm
infants?
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Objectives and Study: Postnatal growth failure is a challenging issue for those caring for preterm
infants. Biochemical variables are often used to support the nutritional assessment of very low birth
weight (< 1500g) preterm infants. This secondary analysis aimed to identify if weight gain velocity
could be predicted by biochemical measures.
Methods: A secondary cohort-based analysis was completed on 80 preterm infants who had been
identified for a retrospective, case-control study. The cohort included 40 infants who had undergone
gastro-intestinal surgery, predominantly for Necrotising Enterocolitis and Spontaneous Intestinal
Perforation. Biochemical levels of serum urea, sodium, albumin, bilirubin and C-reactive protein were
collated on days 1, 3, 7, 14, 21 and 28 where available (+/- 2 days), following surgery or matched time
period. Average, minimum and maximum values of the biochemical variables were calculated. Weight
gain velocity was calculated using an exponential model for the same time period. Linear regression
was used to identify associations between biochemical variables and weight gain velocity.
Results: The subjects had a mean gestation of 26.1 (± 1.6) weeks and birth weight of 848g (± 217).
Sixty percent of the infants were male. Mean weight gain velocity was 11.7 g/kg/day (± 4.8). Serum
urea, sodium or bilirubin were not associated with weight gain velocity. The mean maximum serum Creactive protein was 78 (± 96). Maximum serum C-reactive protein was negatively associated with
weight gain velocity (R=0.374, R2=0.14, p=0.001). The mean minimum serum albumin was 22 (± 5). A
lower minimum serum albumin was associated with poor weight gain (R=0.40, R2=0.16, p< 0.001).
Surgery was not a significant confounder of the associations between maximum serum C-reactive
protein and minimum serum albumin and weight gain velocity, when entered into a multiple regression
equation.
Conclusions: An elevated C-reactive protein was found to predict 14%, and a low albumin was found
to predict 16%, of the variability in weight gain velocity in this sample. These biochemical variables are
both influenced by the presence of an acute phase response. It is acknowledged that this sample is
not representative of a standard preterm population, with a falsely high representation of surgical
infants. However, most preterm infants are prone to conditions that trigger or sustain acute phase
reactions such as infections and inflammation. These infants are often the most nutritionally
challenging; early identification of at risk infants with timely initiation of nutritional intervention will likely
promote restoration of nutritional adequacy and reverse growth failure. An elevated C-reactive protein
and a low albumin may be red flags for infants at risk of postnatal growth failure.
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Intrauterine zinc and iron storage were associated with maternal nutrients status and mode of
delivery
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Objectives and Study: Zinc and iron status of pregnant women may be associated with infants'
nutritional status at birth and afterwards.This study aims to determine zinc and iron status of pregnant
women, cord blood zinc and ferritin level, and the correlation of these factors with the birth outcomes.
The factors associated with cord blood zinc and ferritin levels were investigated.
Methods: Pregnant women attending an antenatal clinic in Thailand were enrolled during their 3rd
trimester. The dietary intake was evaluated by food frequency questionnaires at enrollment.
Hemoglobin level, plasma zinc and serum ferritin were analyzed. When the subjects had delivered, the
perinatal data and birth outcome were recorded. Cord blood was sent for zinc and ferritin level
analysis.
Results: So far, 50 pregnant women were enrolled in this study with an average age of 31.6±6.3
years and at a gestational age of 33.4±1.6 weeks. The daily protein, zinc and iron intakes of were 97.1
g, 9.3 mg and 12.3 mg. The dietary intakes were not correlated with maternal zinc and ferritin level
during pregnancy. The prevalence of zinc and iron deficiency during the 3 rd trimester of pregnancy
were 23% and 14% with maternal plasma zinc and serum ferritin levels of 14.0±4.7 umol/L, and
32.7±21.9 ng/mL, respectively. There is no correlation between maternal zinc and ferritin level during
pregnancy with infants' weight, length and head circumference at birth. The plasma zinc and serum
ferritin level of mothers giving birth to male infants were significantly lower than those giving birth to
female infants (12.7±3.7 vs 15.4±5.2 umol/L, p=0.045 and 27.1±19.5 vs 42.1±23.0 ng/mL, p=0.020).
Cord blood zinc and ferritin levels were not associated with infant anthropometric parameters at birth.
Maternal plasma zinc level was positively correlated with cord blood zinc level (r=0.328, p=0.032).
Cord blood ferritin levels were not associated with maternal serum ferritin but with mode of delivery.
Mothers who delivered by elective caesarian section had significantly lower ferritin level in cord blood
compared to who delivered by normal delivery or emergency caesarian section (108.7±43.3,
214.6±67.3, 186.2±88.5 ng/mL respectively, p=0.04).
Conclusion: Pregnant women had some prevalence of zinc and iron deficiency. However, neither
maternal nor cord blood levels of zinc and ferritin were associated with infant anthropometrics at birth.
Lower maternal plasma zinc levels seem to translate into lower cord blood zinc levels. Interestingly,
the maternal zinc and iron status was different between mothers who carried male and female infants.
Further study on infants' zinc and iron status after birth is needed to determine the significance of
intrauterine to infants' storage.
Acknowledgement: This study was financially supported by Mahidol University and the Family
Larsson Rosenquist Foundation.
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Sodium intake in extremely-low-birth-weight-infants: a meticulous breakdown
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Objectives and Study: Extremely-Low-Birth-Weight (ELBW, < 1000g) infants are prone to develop
severe hypernatremia during their early postnatal course, which is mainly caused by high iatrogenic
sodium intake and renal immaturity. The aim of this study was to determine the total sodium intake,
the incidence of hypernatremia, the impact of sodium intake on morbidity and mortality in ELBW
infants and to calculated alternative sodium replacement models.
Methods: This was a retrospective explorative data analysis in infants with a gestational age < 28+0
weeks and a birth weight < 1000g admitted in the year 2016 at the Department of Neonatology of the
Medical University of Vienna. Total sodium intake during the first two weeks of life was calculated for
every infant. The study was reviewed and approved by the ethics committee of the Medical University
of Vienna (1540/2017).
Results: 90 ELBW-infants with a birthweight of 718g (=median, range 500-995g) and a gestational
age of 24+6 (=median, range: 23+0-27+5) were included in this study. During the first 14 postnatal
days, the median sodium intake was 9,71mmol/kg/day, which was significantly higher than the
recommended intake of 2-5mmol/kg/day (Figure 1). Nevertheless, a higher sodium intake was not
associated with serum-hypernatremia. The key sources of sodium intake during the first postnatal
week were the carrier-solutions (normal saline) of Ampicillin (1,39mmol/day), Gentamicin
(0,46mmol/day), Arterial flush (2,17mmol/kg/day), Elo-mel isoton (2,75mmol/kg/day) and SodiumGlycero-Phosphate of the parenteral nutrition (3,65mmol/kg/day). The intake of each extra mmol
sodium during the first postnatal week significantly (p< 0.01) increased the risk for BPD by 41%, for
severe IVH by 27%, for mortality by 41% and during the second postnatal week for NEC by 21%. For
calculations of sodium replacement models the original carrier-solution (normal saline) and original
fluid therapy (mostly Elo-mel isoton) were exchanged with no or low sodium containing fluids, for the
first week of life, as follows: Ampicillin (Model 1 and 2: Aqua ad injectionem), Gentamicin (Model 1 and
2: Glucose 5%), Arterial flush (Model 1: half normal saline, Model 2: Glucose 5%), fluid therapy (Model
1 and 2: Elo-mel semiton). Our calculations resulted in a median sodium intake of 10.47 mmol/kg/day
(range 5.26-23.21), 7.28 mmol/kg/day (range 2.94-17.89) and 6.51mmol/kg/day (range 2.47-17.06) for
original data, model 1 and 2 respectively. Median glucose intake was 6.52 mg/kg/min (range 3,3410,61), 7.25 mg/kg/min (3.93-10.64) and 7.72 mg/kg/min (4.34-11.03) for original data, model 1 and 2
respectively.
Conclusions: Sodium intake in ELBW infants during the first 14 postnatal days was significantly
higher than recommended and associated with a higher risk for morbidity and mortality. Replacement
of normal saline with alternative carrier-solutions (e.g. Glucose 5%) might reduce their sodium intake.
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Objectives and Study: Exclusive breastfeeding plays an important role in neonatal development,
prevents the occurrence of infections and is important for the initial establishment of a healthy
intestinal microbiota. Oropharyngeal administration of maternal colostrum, or colostrum therapy, is well
tolerated even for the smallest newborns and has promising clinical results, such as decreased
parenteral nutrition and length of hospital stay. Thus, the objective of the present study is to
characterize the gut microbiota of preterm infants submitted to colostrum therapy.
Methods: This study included preterm infants submitted to colostrum therapy at the Hospital
Maternidade Leonor Mendes de Barros, from São Paulo, Brazil. The study has two groups: premature
infants submitted to raw colostrum (RC, n=12) and premature infants submitted to pasteurized
colostrum (PC, n=13). Four stool samples were collected at different times: first evacuation (d3), stool
sample of the 7th day of life (d7), 22nd day (d22) and 37th day of life (d37). The intestinal microbiota
was characterized by 16S rRNA gene sequencing and real time PCR analysis for total bacteria and
genus Bifidobacterium.
Results: Preliminary results showed a different profile of the intestinal microbiota between the groups.
The RC group showed higher abundance of Firmicutes, while CP presented higher abundance of
Proteobacteria in the first three sampling times. At the gender level, the RC group had greater
abundance of Clostridium sensu strictu 1 compared to the PC group. These bacteria are commonly
found in the intestinal microbiota of healthy newborns on exclusive breastfeeding. Total bacterial levels
tend to increase over time in both groups and no difference in total amount of bacteria between groups
was observed. The levels of Bifidobacterium had low variation over time in both groups, and the PC
group tended to present larger amounts of the genus in relation to the RC group. Even in low quantity,
all the infants submitted to colostrum therapy obtained the presence of Bifidobacterium, an important
genus for the initial establishment of the intestinal microbiota.
Conclusion: The administration of raw colostrum provided a less diverse microbiota, with the
prevalence of beneficial bacteria, whereas pasteurized colostrum provides a more diverse microbiota
with abundance of environmental bacteria. However, pasteurized colostrum was also able to provide
the prevalence of genus Bifidobacterium in early life probably due by HMOS (Human milk
Oligossacharides).
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Feeding intolerance of hospitalized very low birth weight neonates fed with different types of
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Objectives and Study: To analyze the incidence and correlative factors of feeding intolerance, and
nutritional status in hospitalized very low birth weight neonates fed with whole protein formula (WPF)
or extensively hydrolyzed protein formula (eHF).
Methods: From Aug 2017 to Nov 2018, 159 very low birth weight neonates (average birth weight:
1232±187 g, 585~1500 g) in Neonatal Intensive Care Unit of Shanghai Children's Medical Center were
enrolled. Clinical data were recorded, including related diseases, birth weight and gestational age,
enteral and parenteral nutrition, feeding intolerance, and growth charts (weight, height and head
circumference) in the hospital. Two groups were divided according to the different types of formula fed:
WPF group (n=75) and eHF group (n=84).
Results: The two groups had a similar age of gestation (WPF vs eHF: 29.8±1.9w vs 30.3±2.3 w,
P=0.126) with a significant difference in birth weight (WPF vs eHF: 1192±207 g vs 1268±161 g,
P=0.010). The incidence of feeding intolerance in WPF group (47 cases, 62.7%) was a little higher
than that of eHF group (51 cases, 60.7%) but no difference in statistics. Feeding intolerance was no
relationship with which formula to be used (r=-0.020, P=0.802), and had a negative correlation with
total feeding time (r=-0.211, P0.009). First feeding day in the two groups was similar (WPF vs eHF:
4.8±3.5 d vs 5.2±4.4 d, P=0.483) while time to achieve full feeding was much later in WPF group than
those in eHF group (WPF vs eHF: 27.2±9.8 d vs 23.8±9.9 d). Besides, oral energy intake was lower in
WPF group when patients discharged (WPF vs eHF: 113 kcal/kg/d vs 117 kcal/kg/d, P=0.049). WPF
group received higher calorie from parenteral nutrition during hospitalization (WPF vs eHF: 91.3±9.2
kcal/kg/d vs 84.2±12.9 kcal/kg/d, P=0.000). There was no difference between the two groups in weight
and height gain. However, eHF group got the better increase in head circumference (WPF vs eHF:
0.09±0.04 cm vs 0.66±0.19 d, P=0.000). Duration of hospitalization of WPF group was longer than that
of eHF group with no difference in statistics (WPF vs eHF: 51.3±12.9 d vs 50.0±15.7 d, P=0.564).
Conclusions: In our study, the incidence of feeding intolerance hadn't been decreased by fed with
extensively hydrolyzed formula although the incidence of feeding intolerance in eHF group was lower
than those in WPF group. It had a negative correlation with total feeding time. Neonates fed with
extensively hydrolyzed formula got similar growth rate to those fed with whole protein formula, and
head circumference gain in eHF was much better than in WPF.
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Milk fat globule membrane (MFGM) proteins: comparison of human MFGM protein classes and
functions with MFGM-rich dairy ingredients for improvement of infant formula composition
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Objectives and Study: The proteins of the milk fat globule membrane (MFGM) are of interest due to
their structural and bioactive properties. While the general nature of these proteins has been studied,
much less work has been carried out on their quantitation in human and cow's milk. Standard infant
formulae do not contain sufficient levels of MFGM relative to human breast milk. The addition of
MFGM-containing ingredients, such as beta-serum (BS) and high fat whey protein concentrate
(HFWPC), allows to improve the composition of formulae. Previous MFGM protein measurements
have generally been carried out by gel electrophoresis where the lipophilic characteristics of the
protein and differential staining make quantitation difficult. This work used targeted proteomics on
unique tryptic peptides to determine the concentration of the six major MFGM proteins: butyrophilin
(BTN), adipophilin (ADP), lactadherin (LAC), fatty acid binding protein (FABP), xanthine oxidase (XO)
and mucin 1 (MUC1).
Methods: MFGM fractions, were isolated from human and raw cow' s milk (HMFGM and CMFGM,
respectively), as described by Fong et al.1. HMFGM, CMFGM, BS and HFWPC were hydrolyzed using
trypsin, and resulting peptides analysed using reversed-phase high performance liquid
chromatography-high resolution mass spectrometry (MS). The unique tryptic peptides from targeted
MFGM proteins (BTN, ADP, LAC, FABP, XO and MUC1) and their isotopically-labelled equivalent
peptides were used for absolute quantitation using internal standard methodology, in multiple reaction
monitoring MS mode. Untargeted proteomics was also used to determine and compare the MFGM
protein composition of HMFGM, CMFGM, BS and HFWPC.
Results: 137 and 171 different gene products (proteins) were identified in HMFGM and CMFGM,
respectively. BS and HFWPC contained 154 and 192 proteins, respectively. All four samples shared
the same dominant MFGM proteins BTN, ADP, LAC, FABP, XO and MUC1, highlighting the minimal
changes through gentle processing. Protein class and function distributions were similar across
samples, with the main classes related to transport, enzymatic activity and cell signalling, and the main
functions related to catalytic activity, binding and transport.
Conclusions: HMFGM is a source of biologically active proteins. The use of gently-processed MFGMrich ingredients, such as BS and HFWPC, may help bringing the MFGM protein profile of infant
formulae closer to that of human milk.
References: 1 Fong and Norris & MacGibbon 2007. Protein and lipid composition of bovine milk-fat
globule membrane. Intern Dairy J., 17, p275-288
Keywords: MFGM, mass spectrometry, membrane proteins, human milk
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gestation with normal iron status and latent iron deficiency
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Objectives and Study: To compare wave and interpeak latencies of auditory brainstem response at
birth and 4-6 months of age in infants ≥ 35 weeks gestation with normal iron status and latent iron
deficiency
Methods: All infants born at ≥35 weeks PMA during study period were screened for eligibility for
recruitment. Cord blood was used to assess ferritin, and hemoglobin (Hb). Cord ferritin value <
75ng/mL was defined as LID. ABR was performed within 48 hours of birth. Absolute latencies of
waves I, III, V and inter peak latencies I-III, III-V, and I-V were computed. Infants were reassessed at
4-6-month age for Hb, serum ferritin level and ABR latencies. Neurodevelopment assessment was
performed at 4-6 months using developmental assessment scale for Indian infants.
Results: A total of 160 neonates were enrolled in the study. Mean (SD) birth weight and gestational
age of study population were 2843 (384) grams and 38.3 (1.1) weeks, respectively. One twenty-two
infants completed follow-up till 4-6 months of age, 37 in LID group and 85 in normal iron status (NIS)
group. The median (IQR) cord ferritin levels in NIS and LID groups were 131.8 (103.8-173) and 53.4
(41.9-62.1) ng/mL. Overall, wave and interpeak latencies in NIS and LID groups at birth were
comparable but among SGA neonates, interpeak latencies in I-III and I-V were significantly prolonged
in LID group than in NIS groups. Latencies, hemoglobin and development quotients at 4-6 months
were comparable in two groups.
Conclusions: There was no difference in wave or interpeak latencies at birth in neonates ≥ 35 weeks
with or without LID. However, among SGA infants, those with LID had significantly prolonged I-III and
I-V interpeak latencies. These findings suggest that in-utero iron deficiency in presence of growth
restriction may contribute to delayed neuronal maturation at birth

Latencies at birth

Latencies at 4-6 month

NIS

LID

P value

NIS

LID

P value

Wave I

1.95 (0.4)

1.96 (0.5)

0.9

1.66 (0.4)

1.82 (0.5)

0.08

Wave III

4.42 (0.5)

4.51 (0.4)

0.35

4.09 (0.4)

4.23 (0,3)

0.08

Wave V

6.84 (0.5)

6.81 (0.6)

0.77

6.29 (0.4)

6.36 (0.6)

0.50

I-III

2.45 (0.6)

2.62 (0.7)

0.19

2.42 (0.4)

2.42 (0.3)

0.99

III-V

2.41 (0.5)

2.29 (0.5)

0.32

2.20 (0.5)

2.19 (0.6)

0.79

I-V

4.88 (0.7)

4.90 (1.0)

0.89

4.72 (0.6)

4.53 (0.6)

0.16

Wave latency, msec

IP latency, msec

[Wave and Interpeak latencies in infants with NIS & LID]
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Combination of short chain galacto-oligosaccharides and long chain fructo-oligosaccharides
(scGOS/lcFOS 9:1) with 2'-fucosyllactose (2'-FL) positively impact the infant gut microbiota
composition and metabolic activity in a simulator of the human intestinal microbial ecosystem
(SHIME®)
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Objectives and Study: The complex pool of human milk oligosaccharides (HMOS) is well
acknowledged to influence infant health by supporting the development of the gut microbiota and
immune system. One of the most abundant HMOS is 2'FL. The aim of this work was to investigate the
impact of well-established effects of the specific dietary prebiotic mixture scGOS/lcFOS (ratio 9:1), 2'FL and the combination thereof on the eco-physiology of the gut in early life using the in-vitro gut
model SHIME®.
Methods: A faecal sample from a 3-month old healthy infant, exclusively breastfed with no history of
antibiotic usage, was used to prepare a faecal pre-growth slurry as inoculum to simulate the infant gut
microbiota in the colon compartments of a quad-SHIME® a dynamic model of the human
gastrointestinal tract. The quad-SHIME® comprises 4 SHIME® units running in parallel and each
SHIME® unit is composed of 3 reactors simulating the stomach and small intestine, proximal and distal
colon. The SHIME® units received a modified SHIME® feed, 1 un-supplemented acting as baseline
control, and the other 3 supplemented with either scGOS/lcFOS (9:1), 2'-FL or scGOS/lcFOS/2'-FL.
Samples from the colon vessels were collected throughout a 2-week simulation period, and microbiota
composition, short-chain fatty acids (SCFA) and carbohydrate profiles were analysed.
Results: Our data revealed that 2'-FL was only utilised in the presence of scGOS/lcFOS and was
slowly metabolised across the proximal and distal colon while all other carbohydrates including
scGOS/lcFOS were depleted in the proximal colon. The SCFA profiles of all the interventions showed
that acetate was the most abundant in the proximal and distal colon compartments followed by
propionate. The concentrations of acetate and propionate were significantly higher in the presence of
scGOS/lcFOS and scGOS/lcFOS/2'-FL than in the control and 2'-FL groups. Interestingly butyrate was
generated earlier in the distal colon and at a significantly higher concentration in the presence of 2'-FL
and scGOS/lcFOS/2'-FL relative to the control and the scGOS/lcFOS group. Lactate levels were low in
all groups. The 16S rRNA sequencing data revealed that scGOS/lcFOS and scGOS/lcFOS/2'-FL
stimulated the growth of bifidobacteria to a comparable level for both interventions. No bifidogenic
effect was observed when 2'-FL was the only source of carbohydrate. Supplementation with
scGOS/lcFOS/2-'FL resulted in a higher level of Veilonella, a lactate-utiliser bacterium that forms
propionate, as compared to all other intervention groups including scGOS/lcFOS. Furthermore,
supplementation with scGOS/lcFOS/2-'FL induced a decrease in the level of potential pathogens
which was not observed in the presence of only 2'-FL.
Conclusions: Our data show that 2'-FL is only fermented in the presence of scGOS/lcFOS, resulting
in a bacterial composition that is suggested to confer health benefits for infants by increasing the level
of Bifidobacterium, Veilonella and reducing potential pathogens comparable to what is reported for
breastfed infants. Furthermore, this combination enhanced the production of butyrate suggesting that
the combination of 2'-FL with scGOS/lcFOS, but not 2'-FL alone, might confer a positive effect on the
gut maturation and development in early life.
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Maternal, social, and demographic factors influence placental concentrations of
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Objectives and Study: Lutein is a carotenoid with no pro-vitamin A activity; however, it may have
unique roles related to infant brain and visual development. Although studies have explored the
relationship between maternal serum concentrations of various carotenoids and their association with
outcomes in maternal-child health, placental concentrations of carotenoids have never been explored.
As the fetus is dependent on the placenta for the supply of nutrients, understanding factors that impact
placental concentrations of nutrients could inform future interventions aimed at improving maternal
nutrient status. Therefore, the objective of this study was to evaluate placental concentrations of lutein
combined with its isomer zeaxanthin (LZ) in relation to social and demographic factors.
Methods: Demographic and clinical information were collected on all participants at the time of
delivery. Samples of maternal blood, cord blood, and placentas were collected from all maternal-infant
pairs and processed immediately to maximize carotenoid stability. Concentrations of LZ in placental
samples were measured using HPLC. Maternal LZ intake was measured using a validated Food
Frequency Questionnaire. Kruskal Wallis and independent samples t-test were used to compare
measures between groups; regression models were used to adjust for relevant confounders. A p<
0.05 was considered statistically significant.
Results: 82 maternal-infant pairs were included in the study. Maternal serum LZ concentrations were
more strongly correlated with umbilical cord blood levels (r=0.65; p=< 0.001) than placenta levels
(r=0.57, p< 0.001), and placental concentrations were correlated with cord blood concentrations.
(r=0.49; p< 0.001).The median placental LZ concentration was 0.105 mcg/gm. LZ levels in placenta
were statistically lower in mothers with a smoking history compared to never-smokers (0.09 vs. 0.12
mcg/g; p=0.04), though maternal dietary intake was not statistically different between smoking groups
(2.6 vs. 2.4 mg/day; p=0.181). There were significant differences in LZ concentrations in placenta
between whites and non-whites (0.097 vs 0.128 mcg/g; p=0.007), whiledietary intake was statistically
similar between (2.3 vs. 3.3 mg/day; p=0.47). Regression modeling showed that significant predictors
of placental LZ levels were maternal LZ serum levels (p< 0.001) and race category (p=0.03),
explaining 43.4% of the variation in placental LZ levels. After adjusting for maternal serum levels, the
model predicts placental levels of lutein + zeaxanthin to be 0.033 mcg/g higher in whites compared to
non-whites. Maternal BMI, food desert status, and food security scores had no association with
placental LZ concentrations.
Conclusions: Lifestyle and demographic factors may influence placental concentrations of
carotenoids. As the fetus is dependent on the placenta for supply of nutrients, groups at risk for health
disparities could be targeted for lifestyle interventions.

Disclosure of Interest: A. Anderson-Berry has received financial compensation as a speaker for
Mead Johnson and Abbott Nutrition, as well as a monetary grant from Gerber Foundation. Mead
Johnson, Abbott Nutrition, and the Gerber Foundation had no role in the concept, design, writing, or
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Objectives and Study: Inflammation during pregnancy appears to adversely affect infant brain
development. As the brain is rapidly growing and developing during this time, it is particularly
vulnerable during this time to inflammatory insults which may be exacerbated or ameliorated by
nutritional factors. In this study, we examined the relationship between serum levels of nutritional
compounds with anti-oxidant and anti-inflammatory potential (α- and β-carotenes, lutein, lycopene and
α-tocopherol) with biomarkers of inflammation in a cohort of pregnant women at the time of delivery.
Methods: We utilized maternal and cord blood samples from a cohort of 122 mother-infant pairs,
which was collected at the time of delivery and processed immediately to protect from heat and light.
Serum cytokine concentrations were measured via a commercially available multi-analyte bead array
(Millipore) per the manufacturers´ instructions, including interleukin-1β (IL-1β), tumor necrosis factor-α
(TNF-α), interleukin-6 (IL-6), interleukin-8 (IL-8), interleukin-10 (IL-10), and interleukin-2 (IL-2). Serum
nutrient levels were analyzed in the Biomarker Research Institute at Harvard University and included
measurements of lutein + zeaxanthin, β-cryptoxanthin, trans-lycopene, cis-lycopene, total lycopene, αcarotene, trans-β-carotene, cis-β-carotene, and total-β-carotene. Associations between compounds
were evaluated via Spearman correlation coefficients and multiple linear regression models were
performed to address the confounding factors of smoking and prematurity. A p< 0.05 was considered
statistically significant.
Results: A total of 122 maternal samples were included in this study. After adjustment for
confounders, maternal serum levels of total β-carotene were inversely associated with the proinflammatory cytokine IL-1β (β=-0.154. p˂0.05). Serum concentrations of trans-β-carotene were also
inversely associated with IL-1β (β=-0.156, p˂0.05), while cis-β-carotene concentrations were inversely
associated with the pro-inflammatory cytokine IL-8 (β=-.0325. p˂0.05). Concentrations of maternal IL8 were correlated with infant concentrations of IL-8 (r=0.22, p˂0.05). Maternal and infant
concentrations of IL-1β did not show a significant correlation.
Conclusions: Maternal serum carotenoid levels were inversely associated with biomarkers of
inflammation in pregnant women at the time of delivery. Defining the factors that shape the
inflammatory response during pregnancy has the potential to significantly influence the health of
neonates and infants in the US and throughout the world
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Availability of 6´SL in pre-weaning milk influences caecal microbiota and plasma molecular
phenotype in pre-weaning offspring
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Objectives and Study: Human milk oligosaccharides (HMOs) are the third most abundant component
of the breast milk. Presence of 6'sialyllactose (6'SL) in pre-weaning diet was shown to program adult
attentional processing and mnesic function. To dissect the mechanisms of action of these effects, we
investigated the short-term consequences of the presence or absence of 6 sialyllactose (6'SL) in dam
milk on early development. We assessed the impact of absence of 6'SL or mutation of St6gal1 gene
on neurodevelopmental reflexes onset, growth, plasma metabolic phenotyping and caecal microbiota
composition and function.
Methods: We performed a full cross fostering of C57BL/6J wild-type mice with B6.129St6gal1tm2Jxm/J transgenic mice at birth. The mutation results in a dysfunctional beta galactoside
alpha 2,6 sialyltransferase 1 (St6gal1) gene, essential for the synthesis of 6'SL in the mammary gland
and therefore results in an absence of 6'SL in the milk. A four treatment groups study was designed
(dams x pups genotype): WT x WT (control group), MUT x WT (WT pups receiving milk without 6'SL;
milk group), WT x MUT (mutant pups receiving milk with 6'SL; mutant group) and MUT x MUT (mutant
pups receiving milk without 6'SL; milk+mutant group). We measured active maternal care, onset of
neurodevelopmental reflexes, and evaluated caecal microbiota composition and function by shotgun
metagenomics. Plasma samples were subjected to an untargeted metabolomic mass-spectrometry
based approach. A factorial ANOVA analysis was performed using two between subject factors (dams
and pups genotype).
Results: Peculiar metabolic phenotypes were associated to the mutant+milk group encapsulating
distinct inflammatory, glycolytic and fatty acid oxidative states. Elevated blood concentrations in 12Hydroxyeicosatetraenoic acid, 12-Hydroxyeicosatetraenoic acid and 15-Hydroxyeicosatetraenoic acid
were hallmarks of increased inflammatory metabolism. Perturbed carbohydrate metabolism was noted
through higher blood lactate and 3-phosphoglycerate, and depleted concentrations in several sugar
metabolic intermediates (e.g. xylonate). Enhanced fatty acid omega-oxidation, was described through
higher circulating concentrations of dicarboxylate acids (e.g. adipate). Furthermore, mutant pups
receiving milk without 6'SL had higher blood concentrations in major secondary bile acids (e.g.
deoxycholate), pinpointing towards perturbed host-microbe metabolic interactions. These effects were
apparently independent of reflex neurodevelopment, physical growth, or variations in active maternal
care. The preliminary analysis of microbiota composition and function indicated no differences in gene
richness or taxonomic diversity.
Conclusions: The synergism between the St6gal1 mutation and the absence of 6'SL from the dams'
milk could be eliciting a potential inflammatory response. The altered glycolysis and increased omegaoxidation could be due to an alteration of energy metabolism in this group, although further analysis of
kidney and liver samples are required to fully elucidate these effects. These effects further
substantiate an important early life programming role of sialyllated HMOs. Interestingly our findings
also support the emerging evidence pointing at an interaction between early life HMOs milk content
and genetic background.
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Objectives and Study: Appropriate infant nutrition is essential for optimum childhood development.
Though there is increased awareness of the importance of human milk and WHO recommendation for
breastfeeding, the Nigerian Demographic and Health Survey (NDHS) of 2013 showed that less than
one-fifth (17%) of mothers in Nigeria practice exclusive breastfeeding (EBF). Poor breastfeeding
practices may be attributable to several factors, which have been sparsely researched in the socioculturally diverse Niger-Delta region of Nigeria. Better understanding of pattern and factors associated
with breastfeeding practices, is key to improvement in existing interventions and policies, towards
attainment of set maternal and child health-related Sustainable Development Goals (SDGs).
This study aimed at assessing the pattern and factors associated with breastfeeding practices among
mothers attending a tertiary health center in Calabar, Cross River State, Nigeria. Specifically, the rates
of ever breastfeeding, timely breastfeeding, exclusive breastfeeding were determined, and the factors
associated with these practices were assessed.
Methods: This cross-sectional descriptive study was conducted over a two-month period (October
2018 through November 2018), in the Children Out-Patient and the Maternal and Child Health Clinics
of the University of Calabar Teaching Hospital, Calabar, Nigeria. Consenting mothers of children
(between six weeks to two years of age), were sequentially recruited into the study as they presented
to the clinic. Quantitative data was obtained using a structured interviewer-administered questionnaire.
Data entry and analysis was done using SPSS version 23.0. Bivariate analysis was used to test for
association and a p-value was set at 0.05.
Results: One hundred and twenty one (121) subjects were surveyed, comprising 60 (49.6%) males
and 61 (50.4%) females. The mean age of children of subjects was 6.2 ± 3.8 months. Timely first
suckling rate in the study population was 44.6% and ever breast fed rate was 86%. Exclusively
breastfeeding rate in the first six months of life was 67.8%. Practice of giving water alongside breast
milk in the first six months and use of breast milk substitute was 18.2% and 14.0%, respectively. There
was no significant difference in prevalence of practice of EBF comparing sex of child (p=1.00), social
class (p=0.49), birth order (p=0.179), and number of ANC visits (p=0.11). Also, exclusive
breastfeeding practice was commoner among women with sufficient breast milk, compared with those
with insufficient breast milk (47.3% versus 20.9%), though this difference was not statistically
significant (p=0.823).
Conclusion: This study suggests suboptimal but significant improvement in exclusive breastfeeding
rate in the study setting. Improvement may be due to greater awareness about the importance of
breastfeeding among the mothers. This position is also supported by findings of no significant
difference in EBF rates comparing the various sociodemographic and obstetric variables assessed.
There is need to sustain effort at improving level of awareness towards achieving optimum rates of
EBF practice in the region, as a cost-effective means of attaining set maternal and child health-related
SDGs.
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Growth, tolerance and compliance of an intended use population of infants with cow milk
protein allergy to an extensively hydrolysed casein-based powder infant formula
Aydan Kansu1, ISPAT Study Group
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Objectives and Study: Cow's milk protein allergy (CMPA) is a reproducible clinically abnormal
reaction to cow's milk protein (CMP). Extensively-hydrolysed casein-based infant formulas are
recommended by guidelines as a first line treatment for CMPA. The purpose of this study was to
evaluate the growth, tolerance and compliance of an intended use population of infants with mild to
moderate CMPA symptoms to an extensively hydrolysed casein-based powder infant formula.
Methods: This non-randomized, single arm, multi-center clinical trial was planned to include 300
infants from 56 paediatric gastroenterology and allergy centers across Turkey. Herein, data from a
total of 93 (mean(SD) age: 115.8(40.1) days, 50.3% were girls) out of 153 infants, who completed the
study by November 2018 at the time of interim analysis were presented. The study sample was
composed of infants aged 0 to 180 days and diagnosed with CMPA where an extensively hydrolysed
formula was deemed appropriate by the healthcare professional for at least 50% of their feeding. At
baseline (Visit 1), data on demographics, clinical history and anthropometrics were recorded and the
parent(s) were instructed to begin the first study product feeding after the visit and to continue for the
entire study period. Parent(s) were asked to complete infant feeding and stool records daily. On day 57 of the study, a telephone follow-up was scheduled, while data on infant feeding and stool records
returned by parents, anthropometrics and study questionnaires were recorded at Visit 2 (on Days
15±5) and Visit 3 (on Days 30±5) of the study. The primary objective was to evaluate infant growth via
maintenance of weight for age Z score (using WHO reference data) during the study, while the
secondary objectives were to evaluate gastrointestinal tolerance and compliance of the study product
along with the parental satisfaction via responses to the Infant Feeding and Stool Patterns and
Formula Satisfaction Questionnaires.
Results: This interim analysis revealed that blood in stool (52.4%), irritability (49.4%), vomiting
(42.7%), diarrhoea (40.9%) and eczema (36.0%) were the most common initial clinical manifestations.
At the time of enrolment 76.8% of infants were fed by a combination of breastmilk and extensively
hydrolysed formula, while 23.2% were exclusively fed by extensively hydrolysed formula. Mean(SD)
weight for age Z scores were -0.35 (0.94) and -0.23 (0.95) at baseline and visit 3, respectively
(p=0.069). Visit 3 data on compliance and gastrointestinal tolerance revealed no irritability or feeding
refusal in 58.3% of infants, presence of normal stool consistency in 72.9% of infants and spit-up and/or
vomiting after feeding to occur never in 57.3% of infants. The majority of mothers were satisfied with
the study formula (89.8%) and identified their wish to continue using it (91.8%) alongside experience
of no adverse reactions (88.7%).
Conclusions: The present interim analysis suggests that the extensively hydrolysed casein-based
powder infant formula used in this study was well-accepted and tolerated by an intended use
population of infants during the first 6 months of life and enabled adequate volume consumption,
maintenance of weight for age Z-scores, favourable gastrointestinal tolerance and a high level of
parental satisfaction.
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Role of gestational age at birth on growth and body composition of preterm infants
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Objectives and Study: The objective of the study was to analyze the role of gestational age on
growth and body composition of preterm infants.
Methods: A prospective cohort study was conducted at NICU, Children Hospital Graz. Data collection
was completed in one year. All preterm infants born < 32 weeks were included in the study. Infants
were divided in two groups: < 28 weeks (Extremely preterm infants (EPI); >28 weeks (very preterm
infants (VPI). Anthropometric parameters were collected weekly. Body composition was assessed
once on discharge by using an infant sized air-displacement plethysmography instrument known as
PEA POD; (Life Measurement Inc, Concord CA).
Results: During one year a total 100 preterm infants born < 32 were admitted. Out of these infants
seventeen infants had to be excluded [transferred to surgery (n=10); died (n=7)] leaving 83 infants to
be included in analysis. At discharge, we found significant differences in all growth parameters and
body composition in both gestation age groups. (weight Z scores: EPI=-1.19 vs VPI= -0.71, length Z
scores: EPI=-1.62 vs VPI=-0.84; HC Z scores: EPI=-1.19 vs VPI=-0.46). At discharge, body fat
percentage (BF%) was significantly higher in the EPI group compared to the VPI group (p< 0.001).
Figure 1 below shows BF% of our study groups, compared to reference values of full-term human
infants at PMA 2 weeks (Fields et al, 2011).
Conclusions: The growth model for preterm infants is the developing fetus of the same postmenstrual
age both in terms of weight gain and body composition. VPI could achieve better Z-scores at
discharge accompanied by significantly lower BF% values, comparable to full-term new born infants.
However, in EPI a reduction in Z-scores was accompanied by an increased BF%. Of interest is the
fact that nutritional care practices for these diverse groups need more attention and particularly
extremely preterm infants cannot be expected to follow fetal growth rate.
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[ Body fat % in Comparison to Full-term Newborn Infant (Reference value males: 12.6% & females
14.07)]
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Study of daily vitamin D supplementation in preterm infants: a randomized trial
Sai Sunil Kishore1,2, Mounika Gadiraju1
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Introduction: Vitamin D deficiency is common among preterm infants due to decreased
transplacental transfer from deficient mothers and may also have a higher requirement. Lack of
evidence and the consequent disparate recommendationsresulted in varying practices among treating
physicians. Therefore, we planned this randomized trial to determine the optimal dose of vitaminD
supplementation in preterm infants.
Objectives: To find out appropriate dose of vitaminD supplementation in preterm neonates and to
compare the effect of 800IU verses 400IU of daily oral vitaminD3 on the prevalence of vitaminD
deficiencyat 40weeks post-menstrual age in preterm infants of 28 weeks to 36 weeks of gestation.
Methods: This study was an open label randomized control trial conducted from October 2015 to
September 2017 in a tertiary care hospital in north Andhra . 92 preterm neonates were enrolled and
divided into 400IU(n=46) and 800IU (n=46) groups based on dose of vitaminD supplementation.
Primary outcome was, theproportion of neonates with vitaminD deficiency at 40 weeks of gestational
age(defined as serum 25(OH)D levels < 20 ng/ml)which was compared between both groups.
Results: The primary outcome, the proportion of neonates with vitamin D deficiency at 40 wks was
significantly lower in 800IUgroup (41% vs. 63%, p value=0.03). The mean vitaminD levels at 40 weeks
were significantly higher in 800IU group as compared to 400IU group
(17.09±6.49ng/ml_Vs_23.5±5.85ng/ml respectively, p=0.001).So there is significant difference
between both groups regarding primary outcome.
Conclusions: In preterm infants, supplementation with 800 IU of Vitamin D daily leads to higher levels
of Vitamin D at 40 weeks of postmenstrual age as compared to 400 IU. The conclusion of our study is
preterm infants can be supplemented with 800IUof vitamin D3 per day which is more than current
recommendation of 400IU.
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Prevalence of vitamin D deficiency among Indian newborns
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Objectives and Study: Vitamin D plays an important role in the absorption of calcium and phosphate
during initial years of life. It is also responsible for maintaining a healthy skeletal system during later
stages of life. In this regard, determining the level and deficiency of vitamin D in the initial years of life
would help initiating appropriate supplementation strategies for the prevention of long-term
consequences associated with vitamin D deficiency. Also the recent recommendation that all newborn
infants require supplementation of vitamin D for the first 2 years. Therefore, the objective of this study
was to assess the prevalence of vitamin D deficiency among infants born to healthy mothers in
Bangalore, South India, a cosmopolitan city representative of Indian population as a whole.
Methods: This retrospective study was conducted between March 2018 and June 2018 for a duration
of 3 months. All full-term, healthy (based on anthropometric measurements), singleton infants born
during the study period were included. Data from every participant regarding the date of birth, gender,
and the date of blood sample collection were maintained. Blood samples were collected within 48
hours of birth for jaundice & newborn screening were analyzed for vitamin D2 and vitamin D3 levels
using the Tandem Mass Spectroscopic assay. The Vitamin D level was calculated by adding the
measurements of vitamin D2 and vitamin D3 levels. Vitamin D data were analyzed using Chi-square
test.
Results: In total, 825 infants (366 [44.4%] female and 444 [53.8%] male infants) born between March
2018 and June 2018 were included in this study. Vitamin D deficiency was noted in 70.5% of
newborns, whereas 21.6% showed mild-to-moderate vitamin D deficiency. Only 7.9% of the newborns
had normal vitamin D (vitamin D2 plus vitamin D3) levels. A greater number of female infants [35
(4.2%)] showed normal vitamin D levels compared to male infants [28 (3.4%)]; however, the difference
was not statistically significant.
Conclusions: High prevalence of vitamin D deficiency was noted among Indian newborns, where less
than 10% of infants had normal vitamin D levels at birth. This study highlights the need of
supplementation during pregnancy, and especially to new born child to avoid the risks associated with
vitamin D deficiency and its long-term consequences. This further emphasizes on the importance of
screening vitamin D levels at initial stages, so that prompt preventive interventions can be initiated.
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Osmolality and microbiological assessment of targeted fortified human milk
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Objectives and Study: Fortification of human milk has been recommended to achieve preterm
infants' needs, but it can result in increased osmolality, which may be associated with adverse effects.
Indeed, the American Academy of Paediatrics recommended to maintaining osmolality under 450
mOsm/kg. The aim of the study was to evaluate the effect of target fortification on the osmolality and
microbiological safety of donor human milk and raw mature milk during the first 72 hours of storage.
Methods: We performed target fortification of 60 pasteurized donor human milk (DHM) and 10 raw
mature milk (RM) samples. Osmolality was evaluated before fortification (T0), immediately after
fortification (T1), at 6 (T2), 24 (T3), 48 (T4) and 72 hours (T5) after fortification, by using Osmometer
MIR 300-P Unitronics®. Microbiological analysis was performed at T0, T4 and T5. During the study all
samples were stored at 4°C.
Δ-increase% in osmolality was calculated between T0-T1, T1-T2, T2-T3, T3-T4 and T4-T5.
Results: Macronutrient's contents (g/dl) at T0 and T1 were respectively: proteins: 0.9±0.2 vs 2.4±0.2;
lipids: 2.7±0.9 vs 3.7±0.5; lactose: 7.3±0.2 vs 8.7±0.3 for DHM and proteins: 0.9±0.1 vs 2.4±0.1; lipids:
3.9±1.6 vs 4.3±1.3; lactose: 7.0±0.1 vs 8.0±0.7 for RM.Mean osmolality at each study point both for
DHM and RM was showed in table 1.
Δ-increase% was 32.1±7.9, 2.3±1.1, 1.0±1.6, 0.6±1.1 and -0.1±1.4 between T0-T1, T1-T2, T2-T3, T3T4 and T4-T5, respectively for DHM and 35.2±7.2, 4.2±3.4, 2.2±1.2, 0.8±0.8 and 0.4±0.9 between T0T1, T1-T2, T2-T3, T3-T4 and T4-T5, respectively for RM. The Δ-increase% was significantly higher for
RM compare to DHM at each study point between T0 and T4. Microbiological analyses were negative
at each study points.
Conclusions: The human milk osmolality increases significantly after fortification, especially during
first 6 hours and remains stable and safe until 72 hours.

T0

T1

T2

T3

T4

T5

DHM

291.4±11.3

384.4±16.4

393.5±17.6

397.5±17.5

399.8±16.4

399.3±16.0

RM

289.0±7.6

390.4±14.3

407.1±25.5

416.2±24.0

419.4±22.3

421.2±21.4

0.001

<0.001

p
0.514
0.281
0.039
0.004
[Table 1. Mean osmolality at each study point both for DHM and RM.]
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The lactoferrin level in the breast milk of Russian mothers and in the feces of their children
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Objectives and Study: Lactoferrin is one of the most abundant and multifunctional proteins in human
milk. Its protective effects range from direct antimicrobial to anti-inflammatory and anticancer activities.
The lactoferrin level in infant formula is significantly less than its amount in breast milk. The aim of the
present study was the evaluation of the lactoferrin content in the breast milk of nursing mothers and in
the feces of their babies.44 mothers included in the study were divided into 3 groups depending on the
gestational age of the baby: 38-41 weeks (1 group), 31-37 weeks (2 group), 27-30 weeks (3 group).
Methods: Determination of lactoferrin concentration in breast milk and feces was performed by ELISA
using the commercial Hbt human Lactoferrin ELISA TEST KIT kit.
Results: The medium lactoferrin level in breast milk of was 1,6 ± 1,2 g/l. The low level of lactoferrin in
milk was associated with lower gestational age:1,9 ± 1,1 g/l, 1,5 ± 0,7 g/l, 1,3 ± 0,9 g/l in 1, 2 and 3
groups respectively (p = 0,004 between 1 and 3 group).The direct relationship was found between the
content of lactoferrin in breast milk and its level in the baby's feces: the higher milk level of lactoferrin
was associated with its higher excretion with feces and was 0,43±0,18g/l, 0,32±0,14 g/l and
0,16±0,12g/l in 1, 2 and 3 groups respectively (p = 0,0012 between 1 and 3 group, p = 0,0078
between 2 and 3 group).
The percentages of absorbed lactoferrin in 1, 2 and 3 group were 84,3±10,9%, 86,9±12,3% and
90,8±13,5 % respectively, without significant differences.
There is an inverse relationship between the percentage of absorbed lactoferrin and its content in
breast milk and children´s feces - the lower concentration of lactoferrin in milk and feces was
associated with the higher percentage of its absorption, which, apparently, reflects its increased
requirements in the case of its low level in breast milk.
Conclusions: A child´s need for lactoferrin and the degree of its absorption vary widely and depend
on the gestational age and the content of lactoferrin in the nutrition that is received. Further research
needed for the purpose of scientific substantiation of the possibility of lactoferrin introduction into infant
formula.
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Human milk componenet administration in preterm neonates: a randomised controlled trial
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Objectives: To study clinical outcome in preterm neonates (28 to 32 weeks) by selectively using
cellular and aqueous fractions of donor milk in addition to colostrum during the initial 3 days of life.
Inclusion Criteria: Preterm infants (28 to 32 weeks) with intrauterine growth restriction and those who
have absent or reversed umbilical cord flow during their intrauterine life were included.
Exclusion Criteria: Infants with major congenital gastrointestinal, renal anomalies and chromosomal
disorders. Infants of mothers with HIV or substance misuse.
Study Design: Randomized controlled interventional trial was conducted at Masai Institute of Child
Health and Research Centre in collaboration with Patki Hospital and research foundation at Kolhapur,
India, during the period of October 2012 to March 2014.
Results: In intervention group statistically significant (P < 0.05) decrease noted in clinical sepsis,
postnatal days to reach full enteral feeds and total duration of hospital stay compared to Control
group.
The use of Human Milk Components (aqueous and cellular fraction) without high molecular weight fat
fraction in preterm infants (28 to 32 weeks GA) decreases the time required for establishment of full
feeding, total hospitalization duration, total duration of antibiotics and incidence of clinical sepsis (P<
0.05).
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enhanced structural selectivity
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Objectives and Study: The healthy development of neonates is supported by human milk (HM).
Among other bioactive compounds, HM may comprise more than 1000 individual oligosaccharide
structures which also include Galactosyllactoses (GLs). GLs may appear in form of several structurally
distinct isomers like for example 3'-galactosyllactose (3'-GL) and 6'-Galactosyllactose (6'-GL) which
only differ in the gycosidic linkage of the terminal galactose. 3'-GL and 6'-GL have recently been
reported to modulate major immunologic pathways of immature human intestinal cells [1] and to
attenuate inflammation [2]. Anti-inflammatory effects of e.g. 3'-GL may also be mediated via inhibition
of toll like receptor 3 (TLR3) signalling. However, the impact of currently known human milk GLs on
the healthy development of infants is far from being completely understood. This is partly due to
sensitivity aspects and difficulties in the analytical distinction of low abundant GL-isomers in HM.
Therefore, analytical methodologies with enhanced structural selectivity are needed to overcome
these drawbacks. Once available, they may help to reveal new early life health benefits linked to
known or yet unknown GL-isomers present in human milk or infant milk formula.
Methods: Fresh human milk volunteer samples were spiked with internal standards including e.g. αArabinopentaose. Then, anonymized spiked milk specimens were diluted 1:10 with H 2O and subjected
to ultrafiltration (UF) with 3kDa cut off. UF permeates were analysed by liquid chromatography
electrospray ionisation tandem mass spectrometry (LC-ESI-MS2). LC-separation of GLs and other
human milk compounds was facilitated by 2.1 x 30mm + 2.1 x 10mm porous graphitized carbon HPLC
columns connected in line with a linear ion trap mass spectrometer. Gradient elution of GLs started
with 0.3% NH4OH in H2O at 0min and ended with 0.3% NH4OH in 95% methanol at 27 min. Constant
flow rate was at 0,4 ml/min and columns were kept at 45 degrees Celsius. Eluting GLs were
characterized by negative ion multiple reaction monitoring (MRM) LC-ESI-MS2. Employed MRM
transitions had been determined before by MS/MS experiments with commercially available pure GLstandards using collision induced dissociation (CID) fragmentation.
Results: We successfully developed a label-free negative ion mode LC-ESI-MS2 approach allowing
for targeted analysis and distinction of native Galactaosyllactose-isomers like 3'-GL and 6'-GL directly
in HM. By exploiting diagnostic CID-fragments in a multiple reaction monitoring (MRM) LC-ESI-MS2
setup, enhanced label free characterization of GL-isomers could be accomplished. The new targeted
MRM LC-ESI-MS2 approach was applied to several human milk samples and required only minimal
sample pre-treatment by 3kDa ultrafiltration.
Conclusions: With our novel approach, we were able to detect 3'-GL and 6'-GL directly in human milk
samples from various stages of lactation (4, 125 and 159 days post partum). The abundance of 3'-GL
appeared to be relatively stable between colostral and mature milks whereas 6'-GL declined over time.
References:
1. He, Y.; Liu, S.; Leone, S.; Newburg, D. S., Mucosal Immunology 2014, 7 (6), 1326-1339;
2. Newburg, D. S.; Ko, J. S.; Leone, S.; Nanthakumar, N. N., The Journal of Nutrition 2016, 146 (2),
358-367;
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A global view of human milk B vitamin content and contribution to recommended infant intake
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Objectives and Study: B vitamins are vital for key enzymatic reactions and growth in infants. Human
milk concentrations can be influenced by diet and thus understanding B vitamins and their variation in
HM is key to ensure adequacy for healthy infant development. For this study, HM from mothers in 3
diverse global cohorts was analyzed for five B vitamins to understand concentrations and estimated
contributions to infant intake.
Methods: Human milk was collected from mothers participating in GEHM (Global Exploration of
Human Milk), a prospective study of mother-infants pairs from three populations in Mexico City,
Mexico, Cincinnati, USA, and Shanghai, China. Milk analyzed was collected at 4 and 26 wks of
lactation for 30 mothers per region (n = 180 from 90 mothers). Samples were quantified for 5 prevalent
species of B vitamins including thiamin (B1), riboflavin + FAD (flavin adenine dinucleotide) (B2),
nicotinamide (B3), and pyridoxal (B6) via LC-MS/MS. B vitamin determination was adapted from
Hampel et al. (2012) and performance verified for precision and accuracy in HM before analysis.
Estimated infant intake for these B vitamins was calculated using stage-specific daily HM intakes of
0.63 and 0.78L at 4 and 26 wks (da Costa et al., 2010).
Results: B vitamin content in HM shows distinct patterns of geographic and longitudinal variation by
species. Though absolute thiamin concentration shows some difference by region, thiamin content in
HM is impacted by lactation stage and consistently increases ~2X from 4 to 26 wks lactation in all
three regions. Riboflavin + FAD shows distinct geographic variation with higher HM concentration in
the US compared to China and Mexico (4 wk median = 336, 115 and 97.8 mcg/L, respectively).
Nicotinamide (mcg/L) shows relative stability with overall interquartile ranges of 195-531 (US), 191535 (China) and 167-619 (Mexico). Estimated infant intakes from breastmilk based on median content
by region and lactation stage were nearest to U.S. adequate intake values for pyridoxal (27-105% AI)
and riboflavin + FAD (21-71% AI), while thiamin (3-16% AI) and nicotinamide (4-14% AI) intakes were
well below AI for those forms alone.
Conclusion: This study of GEHM human milk describes a global view of B vitamins with diverse
patterns of content depending on species. For micronutrients like riboflavin, geographic signature may
be related to distinct maternal dietary patterns as well as regulated vitamin B fortification by region. In
addition, nutrients like thiamin that change concentration over lactation may have implications for use
of HM that is not lactation stage matched, including donor milk in the NICU or even mother's own milk
pumped and frozen. Relatively low content of thiamin and nicotinamide compared to AI suggest that
other forms may be important contributors to the B1, B2, etc. families and ultimately infant sufficiency.
Additionally, this analysis highlights that opportunities may exist among globally diverse regions to
increase crucial B vitamin content in maternal diet to impact human milk and provide recommended
intake during the critical developmental window of infanthood.
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Objectives and Study: Breast milk leptin and ghrelin have been reported to be associated with infant
growth, but findings are inconsistent, partly due to methodological issues related to the timing and
method of milk collection. Underlying mechanisms such as effects on feeding behaviour have been
less explored. Therefore, this study aimed to investigate associations between milk hormones, infant
behaviour and infant growth using longitudinal observational data with a standardised sampling
protocol.
Methods: Mother-infant dyads (n=64) living in Klang-Valley, Malaysia, were followed postnatally
during home visits (HV) at 2 (HV1), 6-8 (HV2), 12-14 (HV3) and 16-20 (HV4) weeks. Validated
questionnaires for infant appetite (Baby Eating Behaviour Questionnaire) and behaviour (3-day diary
of sleeping, awake, feeding and distress duration) were completed by mothers at HV1-3 and HV1-2
respectively. Infant weight and length were measured at all HVs. Fore and hindmilk samples (~10 ml
each) were collected between 0010-1200 during HV1-2; leptin and ghrelin were measured using
ELISA. There were no significant changes in appetite trait scores for food responsiveness (FR),
responsive feeding (RF) and enjoyment of food (EF)) between visits; thus mean scores for HV1-3
were used as summary variables. Univariate correlations were first determined prior to linear
regression analyses to identify predictors of infant growth.
Results: Slowness in eating (SE), awake duration and milk leptin at HV2 were negatively correlated
with infant weight and BMI SD at HV3-4 (r range= -0.27 to -5.53, all p< 0.05). Conversely, mean FR,
sleeping duration at HV2, increase in sleeping duration from HV1-2, and milk ghrelin at HV2 were
positively correlated (r range= 0.26 to 0.51, p< 0.05). Consistently, foremilk total ghrelin at HV2 and
the increase in total ghrelin within a feed at HV2 were positively associated with sleeping duration at
HV2 (r=0.36, p=0.03; r=0.38, p=0.02). This suggests that higher ghrelin is associated with longer
sleeping duration, and also higher infant weight and BMI at later ages. Appetite score for EF and FR,
and distress and feeding duration were not significantly associated with infant weight or BMI.
In regression models, SE was the only significant negative predictor of infant weight and BMI SD HV34 (β=-0.32 to -0.53; all p< 0.005), whilst milk ghrelin at HV2, increase in ghrelin within a feed at HV2
and mean FR were positive predictors (β=0.03, p=0.02; all β=0.66, p< 0.05; β=0.32 to 0.52, all p<
0.05, respectively). All models accounted for 32% to 43% of the variability in infant growth
measurements.
Conclusions: The study identified associations between infant appetite traits and infant growth, but
also suggests an effect of milk ghrelin. The positive association between ghrelin and infant sleep
duration provides a potential mechanism for the observed effect which is novel and interesting given
reported effects of ghrelin on sleep in adults. This emphasises the importance of measuring infant
behaviour alongside other potential mediators when investigating associations between milk hormones
and infant growth.
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Availability of an electronic breast pump 24/7 reduces the time to reach full milk in mothers of
preterm VLBW infants admitted to the NICU
Srinivas Murki1, Dattatraya Kulkarni1, S Sravanthi1, D Saikiran1
1Fernandez

Hospital, Neonatology, Hyderabad, India

Background: Mothers Own Milk (MOM) is the gold standard nutrition for preterm infants as it is known
to improve the feed tolerance, rates of necrotizing enterocolitis and late onset sepsis. Mothers
separated from their infants due to preterm delivery rely on expression of milk either with hand or a
pump. Early and frequent expression of milk is associated with increased milk supply and better
breastfeeding rates. With the assumption that un-interrupted availability of a hospital grade breast
pump would increase milk supply, we planned this study with an objective “Does availability of an
electronic breast pump 24/7 reduce the time to reach full milk in mothers of preterm VLBW infants
admitted to the NICU”.
Methods: Mothers of preterm infants with birth weight < 1500 grams and admitted to the NICU were
eligible for the study. As part of a QI to increase the usage of MOM in our NICU we adopted a policy of
giving a dedicated breast pump to all the eligible mothers. However due to the limited availability of
pumps we could give pumps to only half of the mothers who needed them. This created two cohorts of
mothers, one who got the dedicated breast pump (study group) and the other a standard group. In
both the groups mothers were educated to pump milk as many times as possible, the benefits of
MOM, the need to visit the baby in the NICU, the need to practice Skin to skin in the NICU and to
ensure adequate nutritional intake. A lactational nurse assisted mothers to pump breast milk either
using manual method or the electronic breast pump. All relevant data were collected prospectively in a
pre-designed proforma.
Outcomes: Time to reach full milk defined as volume of milk expressed per day great than 500 ml
was considered the primary outcome of the study. Assuming a 2 days difference in the time to reach
full feeds between the two groups with a mean time to reach full feeds of 14 days and a standard
deviation of 6 days (based on a pilot observation), the required sample size was 28 mothers in each
arm.
Statistics: The baseline and the outcomes were compared between study cohort and the control
group. Chi-square was used for comparison of categorical variables and student t test or Mann
Whitney U test for continuous variables. A p value < 0.05 is considered significant. If the mother had
not achieved full milk by day 21, time to reach full milk was assumed to be 21 days and in both the
groups. Logistic regression was performed to adjust for the co-variates significant on univariate
analysis.
Results: This study was approved by institutional IRB as part of a QI study. This study is one of the
change ideas implemented for the conduct of the QI study. Fifty-nine mothers were enrolled in the
study, 29 in the study groups and 30 in the control group. More mothers in the study group reached
full milk before day 21 (n=18, 62% vs. n=10, 33%, p= 0.015) and the time to reach full milk, volume of
milk expressed, the number of expressions till day 7 and the number of night expressions were
comparable between the groups(Table). On logistic regression, study group was the only independent
predictor for full milk by day 21 (Odds 4.0, 95% CI: 1.08 to 14.7).
Conclusions: Availability of breast pumps 24*7 with the mothers improves the proportion of mothers
reaching full milk by day 21 after delivery.
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Characteristics

24*7 Pump Group n=29

Control Group n=30

Mean Maternal Age (yrs)

29.3±3.9

28.5±4.4

Previous Breastfeeding
experience n(%)

9 (31)

7(23)

Caesarean Delivery n(%)

22 (76)

25 (83)

Mean Gestational Age (weeks)

29.5±1.8

30.1±2.4

Full milk by day 21 n(%)

18(62)

10 (33)

Mean time to reach full milk (days) 15.8±6

17.03±6

Total Milk volume by day 7 (ml):
Median (IQR)

697 (236-1477)

646 (143-1055)

Total Milk Expressions by day
7(mean±SD)

22.3±4

22.2±4.6

Total Night Expressions by Day
7(mean ±SD)

14.3±6

11.3±4.5

[Comparison of Baseline and Outcome Variables]
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Enablers for 'enteral feeding with exclusive mother own milk at hospital discharge' in preterm
very low birth weight infants
Srinivas Murki1, Dattatray Kulkarni Vasantrao1, D. Saikiran1, Dinesh Pawale1, Vidhyadhara Naik1
1Fernandez

Hospital, Neonatology, Hyderabad, India

Introdcution: Nutrition in the first few weeks after birth has an important effect on the immediate and
long-term outcomes of preterm infants. Although mother's own milk (MOM) is the gold standard for
term and preterm infants, many preterm infants do not have access to MOM either in full or sometimes
even partial. Mothers of preterm infants face multiple challenges in establishing and maintaining an
adequate supply of milk to meet the demands of their growing preterm infants. In this study we
evaluated the enablers for successful use of exclusive mother own milk (MOM) among VLBW infants
before discharge from the hospital
Methods: This study is from the data collected for an ongoing QI project in our NICU from July 2017
to September 2018. The study is approved by our IRB and all parents consented for study enrolment.
The study included mother infant dyads, where the infant had birth weight < 1500 grams and the
mother intended to provide breast milk.Mother infant dyads where infant died before discharge or
when the infant transfers occurred before day 7 were excluded. The primary outcome was successful
MOM defined as enteral intake with exclusive mothers' own milk irrespective of the route of feeding at
the time of hospital discharge. Data on the nutrition intakes, enablers were collected prospectively at
time of birth, and daily till the end of 7thday after birth. Comparison of baseline variables and first week
enablers was done between the two groups ('exclusive MOM' vs. 'partial or no MOM'). Variables
significant on univariate analysis were the co-variates on the logistic regression model with exclusive
MOM as the independent variable
Results: During the study period, a total of 192 eligible mother infant dyads were enrolled in the study.
Twenty infants died before hospital discharge and 22 infants got transferred before day 7 to other
hospitals. Seventy-eight infants (41%) had exclusive mothers' own milk as the enteral feeding at
discharge. The proportion of enrolled infants that received less than 25%, 26 to 50%, 51 to 75% and
>75% of enteral feeds as MOM was respectively 24.5% (n=47), 11% (n=21), 8% (n-15), 56% (n=108).
Only 30 infants (16%) were not on any MOM at discharge. On comparison of baseline variables,
previous breastfeeding experience, vaginal delivery and lower gestation age at delivery were more
likely to be among the mother infant dyads with exclusive MOM at discharge. After adjusting for the
above confounders, none of the variables (time of first expression, no of expressions of day 1 and
volume of MOM on day 1) on day 1 predicted the success of MOM at hospital discharge. However, on
adjusting for the same perinatal variables, no of night expressions in the first week (OR 1.26, 95% .1.1
to 1.5, p=0.001) and volume of MOM till day 7 significantly improved the success of exclusive MOM at
discharge (OR 1.002, 95% CI 1.000 to 1.003). Every 10 ml increase in volume of MOM in the first
week is likely to increase the success of exclusive MOM at discharge by 2% and one extra night
expression in the first week is likely to increase exclusive MOM at discharge by 23%.
Conclusions: Night time milk expression by the mother and volume of expressed milk by day 7 after
birth are the main enablers for successful exclusive mothers' own milk at hospital discharge.
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Baseline
Variables/Enablers

Exclusive MOM n=78

Partial or Nil MOM n=114 p value

Previous Breastfeeding
Experience n(%)

14(18)

9 (7.9)

<0.001

C-section delivery n(%)
Assisted Vaginal n(%)
Vaginal delivery n(%)

58 (74.4), 1(1.3), 19
(24.4)

97(85), 7(6.1), 10 (8.8)

0.005

Gestational Age (weeks)
30.3±2.2
mean ±SD

30.7±2.1

0.04

Time in hrs from birth for
first Milk Expression
Median (IQR)

12(5-20)

<0.001

Milk Expressions till day 7
28(18-34)
Median (IQR)

18(14-27)

0.002

Night time milk
expressions till day 7
Median (IQR)

9(6-13)

4(3-8)

<0.001

First Milk expression
within 12 hrs from birth
n(%)

64(82)

60(53)

<0.001

Total MOM till day 3
Median (IQR)

36.8(18.5-84)

20.8(7-56)

<0.001

Total MOM till day 7
Median (IQR)

225(108-565)

106(34-356)

<0.001

7(4-10)

[Comparison of Baseline Variables and Enablers for Successful MOM at Discharge]
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Validation of the NutriCHEQ tool for identifying children aged 1 to 3 years at nutritional risk
Beheshteh Olang1
1Shahid-Beheshti-University

of Medical Sciences, Research Institute for Children's Health, Mofid
Children's Medical Center, Pediatric Gastroenterology, Hepatology and Nutrition Research Center,
Tehran, Iran, Islamic Republic of
Objectives and Study: The early years of life are an important period for growth, development and
health in children. Malnutrition in this age group has increased significantly, and Nutritional
deficiencies created during this period are hardly compensable in the future. When malnutrition and its
consequences persist during the reproductive period and adulthood, it affects the next generation as
well, which results in a vicious cycleof economic-and health deprivation.This can be done by
comparing the food intake in these children with the current dietary guidelines. Using a Food
Frequency Questionnaire (FFQ) is a cheaper, faster, and more convenient method, and the results
can be designed as comparable to food guidelines. Emphasizingthe importance of the issue and the
lack of a valid questionnaire for assessing the diet of toddlers in Iran, this study was carried out to
validate the NutriCHEQ questionnaire in assessment of the relevance of the dietary intake of this
group of children.
Methods: A total of 155 children aged 12 to 36 months randomly selected from the children organized
under health centers in the northern Tehran province were included in the study. The parents of these
children were asked to register all of their dietary foods, beverages and dietary supplements including
portion size for three consecutive days. At the beginning of each day, a trained expert from the health
center contacted those to get detailed information on the food recorded the previous day (24-hour
recall). Food recalls were reviewed for macronutrient and micronutrient intake by Nutritionist 4
software. The NutriCHEQ questionnaire contained three sections, the first and the major section was
scored, and was consisting of two parts. This questionnaire was answered by the mother or the child
caretaker on the last day.
Results: 155 toddlers aged 1-3 years (54.2% male) were studied. The mean age was 20.0 ± 6.7
months (range 12-36 months), weight 11.3 ± 1.9 kg and height 83.6 ± 8.7 cm. According to the WHO
growth standard, 16 children (10.3%) were underweight (weight for height), 132 (85.2%) had normal
weight and 7 (4.5%) were overweight.The mean NutriCHEQ scoresfor the first part, second part and
total, were 2.12 ± 1.23, 3.43 ± 1.98 and 5.55 ± 2. 51, respectively. According to the NutriCHEQ score,
a total of 28 children (32%) were in the low risk category (0-3 points), 113 children (55%) in the middle
risk category (4-8 points) and 14 children (13 %) were in the high risk category (9-15 points).
In the first part of the NutriCHEQ questionnaire, there was a statistically significant difference between
the risk groups in terms of percentage of carbohydrate energy (P = 023), protein (P < 0.001) and daily
intakeof energy (P = 0.009), fat (P = 0.042), Folate (P = 0.048), vitamin D (P < 0.001) and vitamin E (P
< 0.001), iron (P = 0.001), Calcium (P < 0.001), Potassium (P < 0.001) and Zinc (P = 0.049).
Conclusions: The NutriCHEQ questionnaire seems to be a reliable and convenient tool for
professionals and parents to identify children aged 1 to 3 who are at nutritional risk. With the help of
this questionnaire, children at nutritional risk can be quickly identified and targeted nutrition
interventions.
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Presence of 6'SL in pre-weaning milk or mutation of St6gal1 gene modulated microbiota
composition and improved cognitive functions in adult offspring
Flavio Tomasi1, Mariangela Battistoni1, Edoardo Pisa1, Jonas Hauser2, Simone Macrì1
1Istituto
2Nestlé

Superiore di Sanità, Centre for Behavioural Sciences and Mental Health, Rome, Italy
Research, Brain Health, Lausanne, Switzerland

Objectives and Study: Human milk oligosaccharides (HMOs) represent the third main component of
breastmilk. They have been proposed to be one of the mediator of the breast feeding beneficial effects
on neurodevelopment and associated adult brain functions. Noteworthy, the sialyllated HMOs have
been suggested to play a key role in these beneficial effects. There is however a lack of understanding
of the mechanisms of action for this long-term programming effect of sialyllated HMOs. Here, we used
a dysfunctional mutant of beta galactoside alpha 2,6 sialyltransferase 1 (St6gal1) gene that results in
the absence of 6'sialyllactose (6'SL) in dams milk. To dissociate of effects due to the absence of 6'SL
from effects of the mutation we used a full cross-fostering design and evaluated the adult mice in
behavioural tests assessing attention and mnesic functions as well as caecum content microbiota
composition.
Methods: At birth, we performed a full cross fostering study involving C57BL/6J wild-type mice and
C57BL/6-St3gal4tm1.1Jxm/J transgenic mice at birth. The mutation in this line rendered dysfunctional
the St6gal1 gene, thereby resulting in an absence of 6'SL in the milk. This design resulted in four
treatment groups (dams x pups genotype): WT x WT (control group), MUT x WT (WT pups receiving
milk without 6'SL; milk group), WT x MUT (mutant pups receiving milk with 6'SL; mutant group) and
MUT x MUT (mutant pups receiving milk without 6'SL; milk+mutant group). Once the animals reached
adulthood (post-natal day 65), we evaluated their spatial and recognition memory and their attention.
In addition, we analyzed microbiota composition and function in caecum by shotgun metagenomics. A
factorial ANOVA analysis was performed using two between subject factors (dams' genotype and
pups genotype).
Results: This study replicated the findings of a previous study where we reported decreased spatial
and recognition memory and attention in the milk and milk+mutant groups. We also increased the
attentional function phenotyping and showed that not only was the compound discrimination delayed
in the milk group, but a similar effect was also observed for the intra- and extra-dimensional shifts. The
preliminary results of microbiota analysis indicated no effects on microbiota diversity. Effects of both
milk and genotype were observed on the abundance of several species of within Actinobacteria
phylum and Bacteroides genus.
Conclusions: This study is the first study to investigate the impact of the presence of 6SL in milk on
microbiota composition and its n. Moreover, this study further strengthens the association between
presence of 6'SL in pre-weaning diet and improved adult attention and mnesic functions, specifically
highlighting that the attentional deficit observed in milk group was encompassing intra- and extradimensional shift functions. We also highlight the importance of selecting the optimal experimental
design to evaluate the role played by specific component of the maternal milk.
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Supplementation of human milk oligosaccharides during early life improves the long-term
pancreatic insulin content of a preclinical model of intra-uterine growth retardation
Jose Manuel Ramos Nieves1, Corinne Ammon Zufferey1, Alfrun Erkner1, Aristea Binia1
1Nestlé

Research, Metabolic Health, Lausanne, Switzerland

Objectives and Study: Human Milk Oligosaccharides (HMOs), the third most abundant component of
breast milk, have been reported to provide several benefits to neonates, including growth,
development and metabolism in the long-term (Charbonneau, 2016). Such benefits could be of
particular relevance for intra-uterine growth retardation (IUGR). Evaluations of SGA infants (Brufani
2009, Tsubahara 2012, Milovanovic 2014) have indeed demonstrated their diminished insulinogenic
pancreatic capacity and the subsequent abnormal glucose metabolism. This abnormal endocrine
phenotype might have a role in programming the greater risk these infants have for greater adiposity
and insulin resistance. To evaluate the potential beneficial role of HMOs in the short- and long-term
development of the endocrine pancreas, we assessed the effect of their early-life supplementation on
pancreatic insulin content in an IUGR rat model.
Methods: A 14% birthweight reduction relative to normal pups was achieved in IUGR animals by
restricting rat dams during the last 10 days of pregnancy to an equivalent of 40% of ad libitum intake of
control pregnant rats. At birth, all IUGR pups were cross-fostered to normal-fed dams. Starting on
postnatal day 7 (p7), 14 litters of IUGR pups were supplemented by gavage with either 3 g/kg/day of
either, 2'fucosyl lactose (2'FL), Lacto-N-neotetraose (LNnT), a mix of both (HMOs mix; 2:1 ratio) or
maltodextrin up to weaning (p21). From p21 to p57 all male animals (n=20/group) were individually
offered ad libitum amounts of semi-purified diets supplemented with the corresponding
oligosaccharides at a concentration of 4.5 % w/w. A subset of 10 animals per group was sacrificed at
the end of the dietary treatment and the remaining animals (n=10/group) were offered ad libitum
amounts of a regular chow diet until the end of the experiment at p157. At sacrifice pancreata were
dissected, weighed and total insulin was quantified after an acid-ethanol extraction by ELISA.
Results: Neither absolute nor relative pancreas weight was different between control or treated IUGR
rats at postnatal day 57 or 157. At p57, insulin concentration per g of pancreatic tissue tended to be
greater in IUGR rats supplemented with 2'FL (P=0.052) or the HMOs mix (P=0.052) compared to
IUGR control animals. At p157, IUGR animals supplemented with the HMOs mix tended to have
greater insulin concentration per gram of pancreatic tissue than control IUGR ones (P=0.07).
Conclusions: These results may further reinforce the scientific evidence on the beneficial impact of
HMOs on early life metabolic programming. They indeed suggest a potential improvement in the
development and long-term function of the endocrine pancreas of the low-birth-weight infant by at
least, 2'FL alone, or in conjunction with LNnT.
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Neurodevelopment of children born very preterm and/or with a very low birth weight: 8-year
follow-up of a nutritional RCT
Charlotte A. Ruys1, Tinka Bröring2, Petra EM van Schie3, Monique van de Lagemaat1, Joost
Rotteveel4, Martijn JJ Finken4, Kim J Oostrom2,5, Charlotte Ruys1
1Vrije
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Amsterdam, Netherlands
Objectives and Study: Children born very preterm are at risk for cognitive deficits and motor
impairment. Enhanced protein intake immediately after very preterm birth has been associated with
favorable growth and improved neurodevelopment. It is unknown whether increased protein intake
after discharge from the hospital affects long-term neurodevelopment.
The primary objective was to assess neurodevelopment from infancy to 8 years in preterm-born
children who received either protein-enriched formula (PDF), standard term formula (TF), or human
milk (HM) after discharge. The secondary objective was to assess the correlation between outcomes
obtained at 24 months corrected age (CA) and at 8 years.
Methods: This RCT included 152 children born very preterm (gestational age ≤ 32 weeks) and/or with
a very low birth weight (≤ 1500 g) of whom 102 were randomly assigned to receive PDF (n = 54) or TF
(n = 48) from term age to 6 months CA. A control group of infants fed HM (n = 50) was also included.
Neurodevelopmental outcomes were assessed at 24 months CA (cognitive (MDI) and motor (PDI)
functioning with Bayley Scales of Infant Development; n = 123) and at 8 years (estimated Full Scale
Intelligence Quotient (eFSIQ), visual-motor skills, verbal memory, attention, and motor functioning
(Movement Assessment Battery for Children - M-ABC2); n = 76).
Results: The PDF and TF groups were not significantly different in neurodevelopmental outcomes.
The HM group had a better cognitive score compared with the PDF group: at 24 months CA 92.9 ±
12.5 vs. 105.2 ± 18.6, P < 0.001 and at 8 years 98.1 ± 11.3 vs. 105.8 ± 9.1, P = 0.017 (P = 0.002 and
P = 0.080, respectively, after adjustment for parental educational level). Correlations between
outcomes at 24 months CA and 8 years were weak: r = 0.35 and r = 0.37 for cognitive and motor
outcomes, respectively (Figure 1)
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[Figure 1. Individual percentile scores on MDI and eFSIQ (A) and on PDI and M-ABC-2 (B)]
Conclusions: PDF did not improve long-term neurodevelopmental outcomes as compared with TF.
However, these results should be interpreted with caution considering the substantial attrition at followup. Furthermore, the correlation between outcomes at different ages was weak, emphasizing the need
for long-term follow-up of nutritional intervention studies in preterm-born children.
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The gut microbiota of exclusively breastfed infants: a world-wide analysis showing a
dominance of bifidobacteria, despite pronounced regional differences in species composition
Bernard Berger1, Francis Foata1, Léa Siegwald1, Nadine Porta1, Brittany Howell2, Jed Elison2,
Manjiang Yao3, Coralie Fournier1, Aline Charpagne1, Harald Brüssow1, Shamima Sultana4, Shafique
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Objectives and Study: Breastfeeding is an optimal form of infant nutrition. Therefore, the microbiota
of healthy exclusively breastfed infants could be considered as a benchmark for infant nutrition.
Current literature suggests large differences in microbiota composition of exclusively breastfed infants
depending on the geographical location. However, there is no standardized approach to microbiota
analysis from sample processing to data analysis. The existing methodological differences are well
known to heavily influence the results. Therefore, the reported geographical differences may have
been biased by variation in analytical methods. In particular, great variability in the abundance and
species composition was reported for the Bifidobacterium genus, which is often predominant in infant
stool microbiota and considered beneficial. To evaluate the association of infant microbiota
composition with geographic locations, we compared gut microbiota composition of exclusively
breastfed infants from five countries on three continents using uniform methods of sample collection
and processing and of data analysis.
Methods: Stools of exclusively breastfed, healthy infants aged two to three months were collected in
the USA (n=48), Belgium (BE; n=17), Italy (IT; n=19), Philippines (PHL; n=26) and Bangladesh (BGD;
n=50). DNA was extracted using the QIAamp DNA Stool Mini Kit, preceded by mechanical disruption.
The amplicons of 16S rRNA gene variable regions V3 to V4 were sequenced using Illumina
technology. Taxonomic composition of the samples was determined using DADA2 1.4.0 with the RDP
trainset 16 database. A complementary method was developed and validated by both in silico and in
vitro for the identification of Bifidobacterium species and some sub-species using specific
combinations of nucleotides at defined positions on the 16S rRNA gene. Clusters of similar samples
were identified by Dirichlet multinomial modelling (DMM) at genus level.
Results: Most of the samples were characterized by a dominance of Bifidobacterium (median: 72%).
In all investigated locations, this dominance (as defined by DMM) was observed in a majority of infants
(overall: 59% of infants; BE: 71%; IT: 63%; PHL: 62%; BGD: 92%), except in the USA (17%). In the
Bifidobacterium dominated samples, B. longum subsp. infantis was abundant in BGD (median: 85%),
followed by PHL (60%), but not in the other locations (B: 0%; IT: 0%; USA: 12%). The other common
bifidobacteria species were B. breve, B. longum subsp. longum, B. bifidum and B. pseudocatenulatum.
Conclusions: In exclusively breastfed infants, Bifidobacterium genus was similarly dominant in
several different locations on three continents, except the USA. The contribution of different species of
bifidobacteria varied widely among the investigated locations. Interestingly, B. longum subsp. infantis
was not the main contributor to the dominance of bifidobacteria in most locations. The potential causes
of these variations, such as maternal and environmental microbiota and differential composition of
human milk as well as health consequences remain to be investigated.
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was funded by Nestec Ltd.
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Breastfeeding is associated with a reduced risk of acute respiratory infections in the
microbiota and health cohort
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Objectives and Study: Breastfeeding is an optimal form of infant nutrition, and increased protection
from infections is one of the established benefits. Yet accurate data from longitudinal communitybased studies examining the effect of exclusive breastfeeding on acute respiratory infections (ARI) are
still rare. We have evaluated the association of breastfeeding status and the incidence of acute
respiratory infections in infants from a peri-urban community of Dhaka, Bangladesh.
Methods: Data on ARI were prospectively collected via active surveillance in 267 infants from birth to
two years of life. Breastfeeding status, as non-breastfed (NBF), exclusively breastfed (EBF) or partially
breastfed (PBF), was recorded via questionnaire every two months during the first year and then at 15,
18 and 24 months. Colonization by facultative respiratory pathogens (Streptococcus pneumoniae,
Haemophilus influenzae, Moraxella catharralis and Staphylococcus aureus) was determined by culture
in nasopharyngeal samples collected from two months.
Results: Majority of infants were EBF at four (85%) and six months of age (68%), respectively. Only
9% infants were PBF at 4 months of age. Subsequently, the frequency of children with PBF rose to
24% at six, 87% at one year and 79% at two years of age. There was a total of 665 ARI episodes
recorded during the follow up period. No statistically significant associations were observed between
infants who had different duration of EBF (i.e. EBF to six months vs. EBF to four months vs. EBF to
two months vs. EBF shorter than two months) and the incidence of ARI in the periods of 0-6 and 0-24
months. Low number of NBF children precluded the analysis contrasting NBF with various duration of
EBF. To overcome this issue, repeated measures analysis was carried out to associate the
breastfeeding status (NBF, EBF, PBF) in each two-month time period with the occurrence of ARI in the
same period. This analysis revealed that NBF was associated with elevated risk of ARI compared to
EBF [Incidence Rate Ratio (IRR)= 3.84 (1.96 to 7.49), p < 0.001], when corrected for several risk
factors. Among them, colonization status with facultative respiratory pathogens (p=0.045), number of
rooms in dwelling (p=0.006), and rainy monsoon season (p=0.003) were significantly associated with
the risk of ARI. No association between PBF as compared with EBF was detected [IRR = 1.13, nonsignificant], which may be explained at least in part by heterogeneity in the amounts of milk received
by PBF infants.
Conclusions: NBF infants had nearly fourfold greater risk of respiratory infection compared to EBF
infants. Despite the strength of this effect, it was revealed only when longitudinal data were taken into
account. This indicates that cross-sectional analyses may underestimate the increased risk of
infections associated with lack of breastfeeding when the number of NBF children, and thus the power
of the analysis, is low. Our analysis did not detect the detrimental effects of PBF, suggesting the need
to quantitatively assess breast milk intake among PBF infants in future studies.

Disclosure of Interest: OS, KV, LS, MS, AB and HB were employees of Nestec Ltd. when this study
was conducted. SS and SAS received research funding from Nestec Ltd. The study was funded by
Nestec Ltd.
Contact e-mail address: olga.sakwinska@rdls.nestle.com
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Fatty acid profile during lactation of Chinese women: a pooled data analysis
Linde Floris1, Marieke Abrahamse-Berkeveld1, Bernd Stahl1, Inga C. Teller1
1Danone
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Objectives: Human milk (HM) contains an arrangement of more than 200 fatty acids (FA), mostly in
the form of triglycerides, some embedded into complex molecules like phospho- or glycosphingolipids.
Their concentrations are influenced by many factors including genetic and diet. In general, the
Chinese diet is quite different from a Western diet, especially during confinement phase, and reported
variation between studies is high. This prompted us to perform a pooled data analysis from existing
literature to provide representative means of the predominant FA of Chinese HM over the course of
lactation.
Methods: FA composition in HM samples from healthy Chinese mothers with term infants were
searched for in Medline, English only, between JAN 1980 to AUG 2018. Reports on less than 12 FA,
outdated methods, unclear lactation stage, pooled samples (multiple donors or over time), and
maternal dietary restrictions were excluded.
Weighted least squares (WLS) means, SE, and 95% confidence intervals (CI) of each individual FA
were calculated, in colostrum (0-5 days post-partum), transitional (6-15 days) and mature milk (16+
days) using fixed (k ≤5) or random (k >5) effect models.
Results: Twelve studies comprising 3192 samples were included. Most data were for mature milk and
for 12 FA comprising 90%+ of total HMFA from medium-chain (C6-12) and long-chain (> C12) FA
species. Concentrations of polyunsaturated FA such as linoleic (C18:2 n6), gamma-linolenic (C18:3
n6), arachidonic (C20:4 n6) and α-linolenic (ALA, C18:3 n3) acids were highly variable among
individual studies as characterized by larger 95% CIs, whereas variation for other FA such as
lignoceric (C24:0), dihomo-gamma linolenic (DGLA, C20:3 n6), eicosatrienoic (C20:3 n3), and
docosapentaenoic (C22:5 n3) acids was very low.
We observed emerging patterns throughout lactation for some of the 35 FA WLS means in our
analysis: Oleic (C18:1 n9), linoleic, and docosahexaenoic acid (DHA, C22:6 n3) WLS means seemed
to remain relatively stable, whereas ALA (1.08% ± 0.2 > 1.52% ± 0.24), capric (C10:0; 0.48% ± 0.01 >
1.39 ± 0.11), lauric acid (2.76% ± 0.16 > 4.81% ± 0.32) WLS means increased with lactation
maturation. In contrast, the less abundant eicosadienoic acid (C20:2 n6; 1% ± 0.14 > 0.45% ± 0.06)
and DGLA (0.7% ± 0.01 > 0.45% ± 0.04) decreased with maturation.
Overall, MCFA contribute on average 3.4% and 6.4% in colostrum and mature milk, respectively, of
which at least 75% was lauric acid (C12:0). Probably due to methodological challenges and the
volatile nature of SCFA, only one study reported butyric acid (C4:0).
Conclusions: Our analysis provides for the first time an overview of representative FA concentration
means across lactational stages from a variety of geographies within China. We observed temporal
patterns in the course of lactation for several FA means and confirm the complexity, high variation,
and diversity of different HMFA. Insights in the HMFA profile is important to advance our
understanding in the function and interplay of the different FA in the growth and development of
infants, an understanding that is currently lacking for many FA.

Disclosure of Interest: All authors are employees of Danone Nutricia Research
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Macronutrient composition of human milk from mothers of very preterm infants ≤ 32 weeks
(CTRI/2017/02/007895)
Anup Thakur1, Neelam Kler1, Pankaj Garg1, Manoj Modi1, Arun Soni1, Saluja Satish1
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Background: There are limited studies focusing on longitudinal analysis of macronutrient content of
human milk fractions from mothers delivering premature neonates ≤32 weeks and the results are
conflicting.
Primary Objectives: To investigate the macronutrient composition of breast milk of mothers delivering
very preterm infants ≤ 32 weeks over the first 4 weeks of lactation.
Secondary Objectives: To study variation in composition of human milk in preterm infants of different
gestational age and the effect of mother's body mass index, diet & previous breast feeding experience
on composition of human milk.
Study period: March 2017 to September 2018,Setting: level III B neonatal unit.
Study Type: Prospective Observational study.
Methods: Individual milk samples were collected from mother's left breast on 7, 14, 21 and 28 days of
lactation. 2 ml of left over expressed breast milk was used for analysis with Human Milk Analyzer
using infrared transmission spectroscopy.
Results: A total of 195 samples from 60 eligible mothers were analyzed. The mean (SD) gestation
and weight of infants were 29 (1.69) wks and 1175(337) g. The mean (SD) content of true protein
decreased significantly over 4 weeks: 1.39(0.26), 1.23(0.34), 1.18(0.31) and 1.19(0.31) g/dl; P <
0.001.On the contrary, the mean (SD) fat and calorie content showed significant increase over time:
2.64(1.09), 3.03(1.12), 3.28(1.0), 3.67(1.18) g/dl; P< 0.001 and 52.1(10.9),57.2(13.7),58.4(9.93) and
61.1(10.5) k cal/dl ;P 0.001 respectively. The composition of human milk did not vary in different
gestation or correlate with mother's body mass index, diet & previous breast feeding experience.
Conclusions: The true protein content of human milk of Indian mothers delivering very preterm
infants is much lower than reported. The true protein content of human milk decreases, while fat and
calorie content increases significantly over first 4 weeks of lactation.
Keywords: human milk analysis, true protein, fat and calorie.
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The European food safety authority's approach in updating the tolerable upper intake level of
vitamin D for infants
Céline Dumas1, Lucia Fabiani1, Davide Arcella2, Mary Fewtrell3, Christel Lamberg-Allardt4, Laura
Martino5, Kristina Pentieva6, Hildegard Przyrembel7, Daniela Tomcikova5, Dominique Turck8, Monika
Neuhäuser-Berthold9
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Objectives and Study: The European Commission requested the European Food Safety Authority
(EFSA) to update the tolerable upper intake level (UL) of vitamin D for infants (≤1 year) and advise on
the safety of the consumption of infant formulae (IF) with a maximum vitamin D content of 3 µg/100
kcal under the new European Regulation applicable in 2020. The UL is the maximum level of total
chronic daily intake from all sources judged to be unlikely to pose a risk of adverse health effects.
Having discussed 7 papers, EFSA had retained in 2012 the UL of 25 µg/day of the Scientiﬁc
Committee on Food (2003).
Methods: EFSA searched systematically for trials and observational studies on daily vitamin D intake
of full-term healthy breast- or formula-fed infants, possibly receiving complementary foods. We
considered 4 adverse health outcomes and sustained elevated serum 25(OH)D concentrations which
could lead to adverse health outcomes. The risk of bias of selected papers was assessed by
outcome/endpoint, considering selection, confounding, performance, attrition/exclusion, detection bias,
selective reporting and statistical methods.
The dose-response relationship between daily supplemental intake of vitamin D and study-arm mean
serum 25(OH)D concentrations was modelled, adjusted for moderators (meta-regression). This
permitted to predict the distribution of individual concentrations and estimate the percentage of infants
reaching a concentration above 200 nmol/L at various supplemental intakes, assuming that a lower
concentration is unlikely to pose a risk of adverse health outcomes in infants.
For risk characterisation, calculations used the allowed range of vitamin D content in formula. For
infants up to 4 months, published default 'high' values for IF consumption was used. For infants 4-< 12
months, intake scenarios were defined using EFSA's Nutrient Composition and Comprehensive
European Food Consumption Databases.
Results: Of the 5,373 papers screened, 23 were selected covering doses of vitamin D up to 50
µg/day. Evidence on daily vitamin D intake and the risk of hypercalciuria, hypercalcaemia, ectopic
calciﬁcation or abnormal growth patterns could not be used alone for deriving the UL for infants. Main
limitations were the use of variable cut-offs or of only single measurements for serum or urinary
calcium in the studies. No relationship between vitamin D supplemental intake over the range of doses
tested and mean values of urinary or serum calcium or attained weight or length was observed.
Data from 6 trials with limited risk of bias were used for the prediction models that showed that the
percentages of infants expected to exceed a serum 25(OH)D concentration of 200 nmol/L with vitamin
D intake of 25 (< 6 months) or 35 (>6 months) µg/day were negligible, considering the assumptions
made.
For ages < 4 months, using IF with 3 µg vitamin D per 100 kcal may lead some infants to receive an
Volume 68, Supplement 1, May 2019
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intake above 25 µg/day from IF alone without considering vitamin D supplemental intake. For older
infants, the 95th percentile of daily intake estimated from the scenarios does not exceed 25 µg for 4-<
6 months and 35 µg for 6-12 months, without considering vitamin D supplemental intake.
Conclusion: EFSA kept the UL of 25 µg/day for infants aged up to 6 months and set a UL of 35
µg/day for 6-12 months.
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Mature milk macronutrients and maternal dietary factors in Japanese mothers: a crosssectional study
Hiroshi M. Ueno1, Shunjiro Kobayashi1, Tomoki Takahashi1, Keisuke Nojiri1, Jun'ichi Yamamura1,
Toshiya Kobayashi1
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Stalk Snow Co., Ltd., Research and Development Department, Kawagoe, Japan

Objectives and Study: Macronutrients in human milk vary during their early postnatal periods.
However, factors associated with macronutrients in mature human milk are less studied. A large
observational study may detect faint signals of the relationships between mature milk macronutrients
and background factors in mothers and infants.
Methods: Healthy, lactating mothers and their infants in the Japanese Human Milk Study were
enrolled from Feb 2015 to Aug 2016 in Japan nationwide. Middle- and hind-mature milk samples were
collected for at least three continuous days. Macronutrients were measured in the individually pooled
and mixed milk samples using infrared transmission spectroscopy (Miris human milk analyzer,
Sweden). A food frequency questionnaire (brief-type dietary history questionnaire: BDHQ, Japan) was
also administered to mothers. Factors were statistically analyzed by correlation and linear regression
analyses.
Results: Two hundred and seventy breast milk samples were included from 12 to 124 days
postpartum. Mean maternal and median infant age were 31.0 years (SD=4.4 years) and 58 days
(IQR=39-64 days), respectively. Overall, infant age had weak correlations with milk crude protein
(median=1.2 g/100mL, IQR=1.0-1.3 g/100mL, r=-0.286, p< 0.001) and true protein (median=0.9
g/100mL, IQR=0.8-1.0 g/100mL, r=-0.274, p< 0.001), while the other dietary and background factors
showed very weak correlations with milk macronutrients (|r|< 0.2) even in those that were statistically
significant (p< 0.05). Linear regression analysis showed that dietary n-3 polyunsaturated fatty acids
(PUFAs, median=2.39 g/d, IQR=1.90-3.14 g/d) were significantly associated with milk crude protein
(F(1, 267)=11.855, p= 0.001), as well as milk true protein (F(1, 267)=6.642, p=0.010). Crude and true
protein concentrations were increased with dietary n-3 PUFAs after adjusting for infant age (β=0.049,
95% confidence interval (CI)=0.022-0.076, p< 0.001, R2 and adj. R2=0.092 and 0.085 and β=0.042,
95% CI=0.020-0.065, p< 0.001, R2 and adj. R2= 0.090 and 0.083, respectively).
Conclusions: Even after adjusting for infant age, there were some faint associations observed
between milk protein levels and maternal dietary n-3 PUFAs. Future research is required to validate
the associations and nutritional significance in infants.

Disclosure of Interest: H.M. Ueno, S. Kobayashi, T. Takahashi, K. Nojiri, J. Yamamura and T.
Kobayashi are employees of Bean Stalk Snow Co., Ltd. The study was supported by Bean Stalk
Snow.
Contact e-mail address: hiroshi-ueno@beanstalksnow.co.jp
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Brain lipidome from milk fat globule membrane supplemented rodents parallels changes in
plasma lipid patterns
Janna A. van Diepen1, Ivana Bobeldijk2, Siobhain M. O'Mahony3, Brian M. Berg4, Gabriele Gross1, Eric
A.F. van Tol1
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2Netherlands

Objectives and Study: Milk fat globule membrane (MFGM), a key component of breast milk, contains
various bioactive compound, including multiple lipid components important for brain function and
cognitive development. Indeed, supplementation of bovine MFGM to infant formula has been shown to
improve cognitive performance and to increase relative concentrations of sphingomyelins (SMs),
phosphatidylcholines (PCs) and ceramides in serum. To assess bioavailability of MFGM components
after oral intake, the current study used lipidomics analysis in rodent models. It was specifically
explored whether MFGM supplementation induced changes in plasma lipidome would be paralleled by
changes in the brain lipidome, thus providing support for the observed central effects of dietary MFGM
supplementation.
Methods: In two independent preclinical experiments, the rodent diet of pups was supplemented with
MFGM-10 (Lacprodan MFGM-10; Arla Foods Ingredients). ApoE3*Leiden mice were supplemented
with 2.3% (w/w) MFGM-10 from week 4 to week 12 of age, n=20/group. Sprague-Dawley rats were
supplemented with 1.5% (w/w) MFGM-10 from week 3 to week 13 of age, n=12/group. At the end of
the supplementation period, plasma (mice) or plasma and brain tissues (rats; hippocampus and
prefrontal cortex) were investigated using advanced lipidomics analysis. Liquid chromatography-mass
spectrometry technology was applied to determine free fatty acids (FAs) and phospholipids; lysoPCs,
PCs and SMs.
Results: MFGM supplementation particularly impacted total circulating SMs (+22%; P< 0.001) and
PCs (+14%; P< 0.05) in mice, but not total FAs or lysoPCs. Very similar trends were induced in
plasma of rats, although not statistically significant. Visual landscaping of lipidomic profiles revealed
that MFGM-10 supplementation in mice significantly increased multiple clusters of SM and PC species
in plasma. Notably, MFGM-10 induced changes in plasma lipidome profiles were highly comparable
between both preclinical models, mice and rats. Most importantly and in line with our hypothesis,
changes in brain lipidome profile of the rats showed a high degree of overlap with plasma lipid
patterns. Specifically, MFGM supplementation elevated clusters of SM and PCs within the brain
lipidome profile pattern. Within the brain, these parallel lipidome profile changes were most profoundly
observed for the prefrontal cortex as compared to the hippocampus. Further detailed investigations
using multivariate analysis are currently being executed.
Conclusions: MFGM supplementation in rodents alters plasma and brain phospholipid composition;
especially increasing systemic and central (brain) SM and PC lipid species. Given the importance of
these phospholipids for brain development and function, this may contribute to the observed beneficial
effects of MFGM on cognitive development in infants.

Disclosure of Interest: JA van Diepen, G Gross, BM Berg and EAF van Tol are employees of Mead
Johnson Nutrition. I Bobeldijk and SO Mahony declare no conflict of interest. Financial support was
obtained from Mead Johnson Nutrition
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Respiratory and diarrhoeal infections in the microbiota and health prospective cohort of
Bangladeshi infants under two years of age
Léa Siegwald1, Karine Vidal1, Shamima Sultana2, Alberto Prieto Patron1, Aristea Binia1, Harald
Brüssow1, Olga Sakwinska1, Shafique Alam Sarker2
1Nestlé

Research, Nestlé Institute of Health Sciences, Lausanne, Switzerland
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Objectives and Study: Early childhood diarrheal and respiratory infections are major causes of
morbidity and mortality worldwide. There is a need for prospective and community-based studies to
gain insights into the preventative measures to reduce the risk of infectious disease in vulnerable
populations. Here we describe the protocol of a prospective Microbiota and Health cohort study
designed to evaluate the association between the microbiota (nasopharyngeal and stool) and
occurrence of respiratory and gastrointestinal infections in infants from birth to two years of age. We
present the key characteristics of the study population, and the descriptive data on the main health
outcomes.
Methods: Healthy women were recruited during the third trimester of pregnancy from a periurban
community of Dhaka, Bangladesh, between May 2013 and October 2014 into the community-based
cohort study. The data on diarrheal and acute respiratory infections (ARI) were prospectively collected
in n=267 infants from birth to 2 years of life. Nasopharyngeal and fecal samples were collected during
regular visits to determine microbiota composition and function, as well as gut health biomarkers in
stool samples. When possible, samples were also collected during unscheduled visits for reported
illnesses. Saliva samples from both mothers and infants were collected to determine the variants of
the fucosyltransferase genes (FUT2 and FUT3). The study was registered at the clinicialtrails.gov as
NCT02361164 (February 11, 2015).
Results: Out of 267 infants, 220 completed the study with high compliance regarding sample and data
collection. The mean age of mothers was 23.7 years (±3.82), and 42% of the infants were firstborns.
26% of the children were delivered by Caesarean section. Mean weight of the infants at birth was 2.81
kg (±0.44). 16% of the infants weighted less than 2500g at birth (Low Birth Weight). Most infants were
exclusively breastfed up to six months (85% and 68% at four and six months of age, respectively) with
9% and 24% partial breastfeeding at four and six months, respectively. A majority of children were
partially breastfed at one year (87%) and two years of age (79%). There was a total of 455 diarrhoea
and 665 ARI recorded episodes during the follow up period, with a peak of 142 ARI episodes between
two and four months of age. Diarrhoea episodes occurred primarily between four and twelve months
(n=587).
Conclusions: According to the BDHS 2014 and considering the key socioeconomic, sanitation and
health indicators, this cohort represents the third and fourth wealth quintile of Bangladeshi urban
households. We will determine any potential association between microbiota composition and the
abovementioned illnesses and examine the influence of known and hypothesized respective risk
factors. This study will add to the current knowledge on these early childhood illnesses and will provide
data to guide future development of prevention strategies and related nutritional solutions.
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Objectives and Study: To evaluate the energy and three major nutrients deficits of very low birth
weight infants(VLBWIs) with extrauterine growth restriction(EUGR) in the neonatal intensive care
unit(NICU).
Methods: This is a prospective observational study.From February 1,2017 to November 30,2018,a
total of 92 VLBWIs were enrolled and divided into an EUGR group(n=61) and a non-EUGR
group(n=31).Actual parenteral nutrition(PN) and enteral nutrition(EN) intakes were daily
collected.When the clinical risk of cholestasis occurred, fish oil contained lipid emulsion would be
temporarily used in PN.Growth parameters were daily measured,nutrition deficits were calculated
according to the 2010 European Society for Paediatric Gastroenterology,Hepatology and
Nutrition(ESPGHAN) guidelines on enteral nutrition and 2018 ESPGHAN/ESPEN/ESPR guidelines on
parenteral nutrition.
Results: Growth restriction was 18.5% at birth and 66.3% at discharge for weight.Compared with the
ESPGHAN guidelines,the EN was started late(6.0±3.9days),the EN interruption time in EUGR group
was significantly longer than non-EUGR group(7.0±9.2days vs 1.7±1.8days,p=0).The enteral
energy,protein,lipid and glucose intakes were significantly lower in EUGR group at all different weeks
of age(p=0).The total energy intake reached 95% of the recommended level in the third week in nonEUGR group,while kept under recommendation in EUGR group during the first ten weeks.Both groups
did not reach the recommended protein intake level.Both groups reached the recommended dose of
glucose and lipid in the early stage.Lipid intake in non-EUGR group was significantly higher than
EUGR group(p< 0.05),there was no significant difference in the incidence of neonatal cholestasis
between the two groups(1/31 vs 4/61,p=0.505).The cumulative energy deficits of the two groups
began to differ from the second week and the gap gradually increased over time.The cumulative
energy deficits of non-EUGR group reached the maximum at the eighth week, -840.8kcal/kg/d,and 653.8 kcal/kg/d at the tenth week.The cumulative energy deficits of EUGR group increased with time
and reached -2014.8kcal/kg/d at the tenth week.The cumulative protein deficits increased with time in
both groups,only differed in the second and third weeks,reached -64.3g/kg and -69.6g/kg in the nonEUGR and EUGR group respectively.
Conclusions: The energy intake in the EUGR group was significantly insufficient, the main reason for
it was the difference in lipid intake.Higher intake of lipid in the non-EUGR group caused no different in
the incidence of neonatal cholestasis.Inadequate enteral nutrition intake aggravated the occurrence of
EUGR in VLBWIs.
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[The proportion of EN and EN+PN in recommendation in EUGR and non-EUGR groups]
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Objectives and Study: Breastfeeding is the gold standard for infant nutrition and plays an important
role in optimizing infant growth and development, as well as protecting against infection and immune
system development. The aim of this study was to compare mothers' attitudes toward infant feeding
and infant eating behaviour in different countries, and associations with infant feeding at 3 and 6
months.
Methods: Data from 164 mothers with healthy term infants recruited for a randomised trial comparing
breast pumps from the UK (n=68), Russia (n=51) and China (n=45) were included in this analysis.
Feeding practices were assessed using questionnaires at 3 and 6 months. Maternal attitudes towards
infant feeding and infant eating behaviours were measured using the IOWA Infant Feeding Attitude
Scale (IIFAS) and Baby Eating Behaviour Questionnaire (BEBQ) respectively at 6-weeks post-partum.
The IIFAS is a 17-item questionnaire with a five-point scale ranging from 'strongly disagree' to 'strongly
agree' for each item. Total scores range from 17-85 with higher scores reflecting more positive
attitudes towards breastfeeding. The BEBQ is an 18-item questionnaire with 17 items designed to
measure four infant feeding behaviour traits (Enjoyment of food, Food responsiveness, Slowness in
eating and Satiety responsiveness) and one item measuring general appetite (My baby has a big
appetite). Questionnaires were translated into local languages. Associations between mean
questionnaire scores and infant feeding at 3 and 6 months were examined by Independent t-test. Oneway analysis of variance (ANOVA) was used to compare scores between countries. Logistic
regression was performed to examine predictors of breastfeeding at 3- and 6-month.
Results: Total IIFAS score was significantly different between countries; mean scores in Chinese and
Russian mothers (China 64.6±4.88, Russia 61.5±6.15) lay in the range of 'neutral breastfeeding
attitudes', while British mothers had more positive attitudes (70.6±6.47, post-hoc p< 0.001). Russian
infants had higher scores for “general appetite” (mean=4.8±0.41, p< 0.05) and “satiety
responsiveness” (mean=8.7±1.08, p< 0.01) than Chinese or British infants. The numbers of years of
full-time education were significantly correlated with mean IIFAS score in the whole sample (r=0.41, p<
0.001) and in the UK (r=0.28, p< 0.05). The majority of mothers were exclusively breastfeeding (EBF)
at 3-months (Table 1). After adjusting for study centre (UK, China, Russia), maternal age, education,
family income, and marital state, total IIFAS and BEBQ scores were not significant predictors of EBF
at 3-and 6-months (p>0.05), although greater agreement with the IIFAS statement “Formula feeding is
more convenient than breastfeeding” was associated with lower EBF at 3-months (OR=0.47,
95%CI:0.29-0.78, p< 0.01).
Conclusions: Maternal attitudes towards infant feeding and perceptions of infant eating behaviour
differed between countries but were not associated with EBF at 6-months. Mothers with a greater
baseline perception that formula feeding is more convenient than breastfeeding were less likely to EBF
at 3-months. If confirmed, this could be a potential target for education.
Disclosure of Interest: Data collection in China, UK and Russia was supported by a grant from
Philips Avent, Philips Center, Amstelplein2, 1096BC, Amsterdam, The Netherlands. MF and KK
receive an unrestricted donation from Philips Avent, Philips Center, Amstelplein2, 1096BC,
Amsterdam, to carry out research in infant feeding
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Objectives and Study: This study aims to summarise and investigate the composition, content and
characteristics of fatty acids in mature breast milk from many areas, with the expectation of
ascertaining the characteristic compositions of fatty acids in breast milk from the Chinese population
and the respective influences of various factors on those compositions. Additionally, this study aims to
provide an objective perspective for Chinese breast milk research and serve as a cornerstone for
judgement and analysis of Chinese breastfeeding outcomes.
Methods: This review collected and screened literature published between 2000 and March 2018 in
both English and Chinese, utilizing the English databases Springer, PubMed and ScienceDirect and
three major Chinese data retrieval libraries with searching strategy of (human OR breast) AND (milk)
AND (fatty acid*) AND (composition OR profile* OR content*) AND (China OR Chinese). The contents
of fatty acids of mature milk in each study met the inclusion criteria were extracted and processed
according to the unsaturated degree and analyzed by different geographical characteristics and levels
of economic development.
Results: Total 1528 cases concerning 18 places or cities of China from 28 paper were included in this
review. Results found that the fatty acid composition of mature breast milk samples from different parts
of China were similar but large disparities were found in specific fatty acids such as erucic acid and
docosahexazenoic (DHA). The average content comprised 36.64% saturated fatty acids (SFAs),
35.17% monounsaturated fatty acids (MUFA), and 26.38% polyunsaturated fatty acids (PUFA), in
ratios of 1.39:1.33:1. A significant regional difference was reported in the content of erucic acid and
the highest level was from Chengdu 1.2% of total fatty acids, which is approximately 10 times that of
Western countries. the level of PUFAs in China's coastal areas is higher than that of the inland areas
and the content of DHA is about 1.8 times that found in inland areas with the lowest content being
found in rural inland area, lower than 0.2% of total fatty acids. The content of MUFAs in inland areas
was found to be higher than that of the coastal areas. The ratio of n-6 to n-3 PUFA ranges from 4.7 to
15.4. In this study , the average ratio of linoleic acid (LA)/α-linolenic acid(ALA）was 12.48，which is
within the range of recommendation of Paediatrics Gastroenterology and Nutrition Society (ESPGAN).
While the ALA content in Lanzhou breast milk is as much as 4.06%, which is notably higher than the
range of 0.86-2.5% in other cities. Dietary habits, economic development and accessibility of food
source contribute to the disparities in different regions.
Conclusions: The analytical results provide information and insight into mature breast milk fatty acid
composition in a variety of geographically and socioeconomically different regions in China. The
following conclusions and recommendations should be considered. More comprehensive researches
covering more regions are highly needed. A more balanced LA/ALA, n-6/n-3 fatty acids ratio in
Chinese human milk should be promoted. Future scientific exploration of breast milk should not only
cover more regions of this country but also expand from human milk content and composition out into
its profile.
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[Fig1: The composition of fatty acids in breast milk in the north and south of China]
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Factors impacting postoperative growth in infants with congenital heart disease
Xu Zhuoming1
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Objectives and Study: To investigate the growth situation after surgery and identify major factors
which had impact on growth in malnourished children with congenital heart disease (CHD).
Methods: Patients (82 cases) with CHD admitted for corrective intervention and admitted in cardiac
intensive care unit(CICU) were involved. Nutritional status were evaluated before operation and one
year after surgery. Detailed anthropometry was performed and z-scores was calculated. Malnutrition
was defined as weight, height or weight/height z-score ≤-2. Determinants of malnutrition were entered
into a multivariate logistic regression analysis model.
Results: There were 2 deaths (2.44%). The 1-year follow-up data of 74 (90.24%) of remaining 80
patients were analyzed. Z-scores for weight,height and weight/height decreased from preoperative to
outgoing CICU(P< 0.01),and improved significantly after surgery(P=0.000). According to the results of
One-way Repeated Measures Anova, z-scores for height for age are showed for the most dramatic
increase from 6m post-operation to 1y post-operation( ΔHAZ 0.615±0.135,P=0.000).Malnutrition is
associated with days in the CICU(p=0.025) and preoperative infection(p=0.045).
Conclusions: Malnutrition is common in children with CHD. Because of the shock of surgery, growth
will show a short decline. Corrective intervention results in significant improvement in nutritional status
during one-year follow-up.Malnutrition is associated with CICU staying and preoperative infection.
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Dietitians' experiences of mental health problems in paediatric obesity: a qualitative study
Kanar Ahmed1, Steve Gillard2
1University
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of London, St George's, Population Health Research Institute, London, United Kingdom

Objectives and Study: Binge Eating Disorder (BED) was classified as a mental illness in 2013. It is
associated with health risks including obesity and Mental Health Problems (MHP). MHP are commonly
seen in obese children and studies report that the prevalence of BED in obese children is 0.5-35%.
Clinical guidelines in the United Kingdom advise checking for MHP and binge-eating behaviour. There
are no validated tools recommended for Dietitians to use to screen for MHP/BED, or any literature on
awareness or practices amongst Dietitians treating obese children.
The aim of this study was to examine Dietitians' understanding, experiences of and practice in
addressing BED and related MHP in paediatric obesity.
Methods: This was a phenomenological study involving four focus groups of paediatric Dietitians
working in different inner-city health services (n=18 participants). One researcher transcribed audio
recordings, which were sent to participants for member-checking. Transcripts were analysed using
Thematic Analysis. Patient Public Involvement and psychiatry research groups were consulted. Ethical
approval was obtained.
Results: The participants were largely unaware of BED as a disease. Four themes arose from the
group discussions.
The first theme was 'MHP: the undiagnosed epidemic'. MHP were reported to be widespread, but
largely undiagnosed. Disordered eating habits were also frequently seen but undiagnosed.
The theme 'We're out of our depth' related to Dietitians feeling poorly equipped in addressing
MHP/disordered eating, due to lack of skills and limited time and resources.
The theme 'Real world over guidance' described factors shaping practice. All groups felt that the
guidelines were impractical because they did not reflect the available services to refer children to.
Difficulties in referring to local psychology services led some Dietitians to stop referring.
The theme 'Support is key to addressing MHP' described the proposed solutions. Dietitians felt that if
they were able to offer adequate Dietetic follow-up, this could alleviate some of the MHP through
building a relationship with the family and using professional skills (counselling, listening). They felt
that they could screen for problems if they had appropriate training and validated screening tools, but
emphasised the need for local pathways and adequate services to ensure that severe problems could
be addressed. The Dietitians also advocated for increased support in the community setting.
Conclusions: This study provides a unique insight into Dietetic practice in this area. Internal factors
(skills, experiences, knowledge) and external factors (resources, services) shape current practice.
Amongst the Dietitians who participated, MHP and disordered eating were widely seen but not formally
addressed. The results indicate that there is disconnect between guidelines and available services in
the locations in which the focus groups were held.
The results of this study imply that changes are needed to improve dietetic training on BED and MHP,
screening tools should be developed for healthcare professionals to identify obese children at risk of
BED/mental illness and improved access to local mental health services is needed for obese children.
Further research on prevention and early interventions for MHP in obesity would also be of benefit.
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The timing of complementary feeding introduction and feeding difficulties in childhood: a
systematic review
Katarzyna Babik1,2, Bernadeta Patro-Golab1, Katarzyna Wojtyniak1, Pawel Ostaszewski2, Andrea
Horvath1
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Objectives and Study: It has been hypothesized that early infant feeding practices may influence the
acceptance of new food and contribute to later development of feeding difficulties. Specific role of the
timing of complementary feeding introduction remains unclear. We aimed to systematically evaluate
the association of the age at complementary feeding introduction with feeding difficulties in childhood.
Methods: In this systematic review we searched the following electronic databases: MEDLINE,
EMBASE and PsycInfo from inception up to September 14th, 2018. Additionally, references from
eligible articles were screened. Observational (cohort, case-control, cross-sectional) and intervention
studies, that evaluated the association of the age at complementary feeding introduction with different
types of feeding difficulties in children >1 year of life, were eligible for inclusion. A narrative synthesis
of the results was done.
Results: Out of 3455 obtained records, ten studies met our inclusion criteria. The risk of bias varied
between the studies. Important limitations, including lack of valid and reliable tools for identifying the
feeding difficulties, were observed in many studies. Three studies, that described the same large UK
cohort, showed that delayed (>9 months of age) introduction of lumpy solids was associated with
significantly higher risk of feeding difficulties that persisted from infancy to school-age period. In
another UK cohort, introduction of any solid foods at the age ≥6 months (vs 4-6 months) was
associated with a lower risk of feeding difficulties at 3 years (Relative Risk 0.73; 95% confidence
interval (CI) 0.59-0.91). In contrast, pre-school children from large Dutch cohort exposed to an early
introduction to any solids (4-5 months of age) did not significantly differ in food fussiness score from
those whom solids were introduced >6 months, though tended to have lower levels of fussiness. Four
cross-sectional and one small cohort study focused on the timing of any complementary feeding
introduction in relation to feeding difficulties (mainly picky eating). Out of these studies, in only one US
cross-sectional study introduction of complementary foods before 6 months of age (vs >6 months) was
associated with higher odds of developing food neophobia and limited variety of foods (Odds Ratios
2.45; 95% CI 1.01-5.93 and 2.46; 95% CI 1.06-5.73, respectively).
Conclusion: Given limited and inconsistent evidence, more high quality studies are needed to make a
firm conclusions on optimal age at complementary feeding introduction in relation to childhood feeding
problems.
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Paediatric e-BANS: establishing a national database of children requiring home parenteral
nutrition (HPN) in England
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Introduction: A cross sectional survey in 2012 estimated that 195 children were receiving HPN,
supervised by 32 paediatric centres across UK. English adult HPN services are now required to use
the electronic British Artificial Nutrition Survey (e-BANS) in order to register patients. The Paediatric eBANS was established in 2015 in order to provide an accurate contemporary database of children
requiring HPN in England; from February 2018 an administrator was appointed to facilitate data
collection.
Objectives: We aimed to collect accurate prevalence data of children on HPN in England, with the
secondary aim of maintaining the database to provide reliable national long-term outcome data. The
database would include all Paediatric HPN centres, providing an accurate and updatable survey of the
number of children requiring home PN in England, and the centres providing care.
Methods: A list of paediatric centres providing HPN in England was obtained and all centres
encouraged to enter cases. This was achieved by regular contact with identified leads in each centre
and site visits where required. The data collected was validated by cross checking against the
numbers obtained from home care companies on total numbers of patients aged < 18 years in
England receiving HPN. Scotland, Wales and Northern Ireland do not participate in eBANS and data
from these centres was collected by personal communication with regional leads.
Results: A total of 518 patients were notified to the database of which 372 were receiving HPN in
October 2018. 215 patients were added to the database since Feb 2018 following the appointment of
the administrator. Their care was delivered through 18 centres, 5/18 centres cared for >25 children,
whilst only 3/18 cared for < 10 children. Over the recording period from Jan 2015 to August 2018, 19%
were recorded to be weaned off PN, 4.5% transitioned to adult services, 1.8% underwent
transplantation, and 3.1 % died. 45% of all cases were due to short bowel syndrome, of which 25%
weaned off PN. 14% had a visceral neuromuscular disorder, of whom 9% were weaned; 10% had a
congenital enteropathy, of whom 10% died, 9% had another mucosal defect and 18% were classed as
“other disorder”. Data obtained from home care companies showed that 374 patients < 18 years were
registered as receiving PN in October 2018 , which included some older children who have
transitioned to adult care. No new cases aged < 18 years were registered by adult HPN teams.
Data from Scotland, Wales, and Northern Ireland shows a further 32 children on HPN putting the total
number of children on HPN in UK to 404. This means that there are about twice as many children on
home PN in the UK than there were in 2012, cared for by about half as many HPN centres.Summary:
Paediatric e-BANS has been established as a national database for children with Intestinal Failure. In
addition to understanding how many children require HPN, and where this care is provided, we will be
able to collect longitudinal information on outcomes for all patients and selected subgroups of patients.
Conclusions: A National Database of Paediatric HPN patients is achievable. Longitudinal data from
this will be very important in service planning and in determining outcomes of care.
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Evaluation of physical and emotional well-being of children undergoing electrostimulation of
swallowing
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Objectives and Study: Dysphagia is a serious problem but often underestimated. Untreated can
result in malnutrition or recovering pneumonia. There are many causes of dysphagia which makes
treatment difficult. Neuromuscular electrical stimulation (NMES) with electrods applaing on facial and
laryngeal muscles is an option of treatment for people with swallowing problems. However, it has been
used mainly in adults who tolerate well this kind of therapy and consider it as painless. There is very
limited data on application of this method for children. The aim of the study was to examine tolerance
of ES by children and their parents.
Methods: 20 children with dysphagia (6 girls, 14 boys) aged 2,5 months to 12 years and their parents
(20 women) aged 24 to 43 years participated in the study. Children underwent therapy in 5 day cycles
repeated at least every 3 weeks. Every day there were two sessions, 30 minutes each. Each time the
current values of electricity level were adjusted as close as possible to the discomfort limit, but not to
exceed it. During evaluation of the discomfort limit, the main source of information came from parents.
Before and after each treatment course of NMES parents completed a questionnaire evaluating quality
of life using Kiddy KINDL questionnaire.To assess the parents' mood we used the adjective checklist
UMACL. The assumption of normality was tested with Kolmogorow-Smirnow test. In order to check the
differences in the level of Kindl variables before and after swallowing therapy the t-Student test was
introduced.
Results: A comparative analysis between the first and second QoL measurements (Kiddy Kindl) did
not show statistically significant differences in the physical and emotional well-being of patients. There
was no statistically significant change in the parents´ mood during swallowing therapy with
electrostimulation.
Conclusions: The results suggest that patients during swallowing therapy using NMES do not
experience changes in emotional and physical functioning. In the subjective assessment of parents,
the NMES method is safe for their children. Moreover, parents' mood remains stable during
swallowing therapy. They don't present a higher level of emotional tension during their children's
therapies. Lack of changes in parents´ mood during swallowing therapy in children may be an indicator
of acceptance of the method used. Parents' emotions are important for maintaining physical and
emotional comfort of the child during the treatment.

Kiddy KINDL QoL

1-st measurement
mean (SD)

2-nd measurement
mean (SD)

Differences 1-st and
2-nd measurement P
mean

Physical well-being

42,0000 (12,74)

41,4545 (11,21)

- 772

p =0,449

Emotional wellbeing

40,8000 (9,93)

42,9091 (15,50)

- 529

p =0,603

[: A comparative analysis between the first and second QoL measurements (Kiddy Kindl)]
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Objectives and Study: The mother is an important determinant of the nutrition of her children. The
aim of this study is to evaluate the relationship between obese or overweight mothers, their social
status and the anthropometric measurements and nutrition of their children.
Methods: A total of 115 children, aged between 2 and 5 years, with no chronic diseases and whose
mothers were obese, overweight or in the normal range of body mass index (BMI) were included in the
study. The weight (kg), weight percentile (p), weight standard deviation (SD), height (cm) and BMI of
both the children and their mothers were measured. For both mothers and children, BMI was classified
as ≥95 p= obese; 85-95 p= overweight; 5-85 p= normal; < 5 p= underweight. The anthropometric
measurements, nutritional characteristics, socio-demographic data and appetite of the children of
obese or overweight mothers were then compared with the children of mothers with normal BMI.
Results: According to the children's BMI, there is no significant relationship between the children of
obese or overweight mothers and the children of mothers with normal BMI (p=0.064) (Table). When
the weight, weight percentile and weight SDS values of the obese or overweight mothers were
compared with their children, a moderately statistically significant positive correlation was found
(rs=0.314, p=0.009). A statistically significant difference was found between the BMI classification of
the children with employed versus unemployed mothers (p = 0.039). The distribution of overweight
and obese children among the group of employed mothers and the distribution of underweight children
among the group of unemployed mothers was high. A significant relationship was found between
maternal appetite and the BMI classification of the child (p = 0.08). Among the children of mothers with
good appetites, 22% were overweight and 16% were obese. No statistically significant difference was
found between breastfeeding duration and children's BMI classification (p = 0.212). When the children
were evaluated according to the initiation time of a complementary diet (< 4 months, 4-6 months and
>6 months), no significant difference was found (p = 0.233). However, it was observed that there were
no obese or overweight children among the group that had a complementary diet initiated after sixth
months, and there were no underweight children among the group that had a complementary diet
initiated before fourth months.
Conclusions: It was determined that mothers' characteristics of having a BMI classification of
overweight or obese and excessive appetite and being employed may be risk factors for developing
overweight and obese children.
Children

Obese or overweight mother n (%) Mother with normal BMI n (%)

Obese

9 (13)

3 (6.5)

Overweight

12 (17.4)

2 (4.3)

Normal

27 (58.7)

36 (52.2)

Underweight
12 (17.4)
[Evaluation of mothers and their children according to BMI]
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Effects of maternal gestational diabetes and sustained attention in the offspring at 6 years old
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Objectives and Study: In the developed world, diabetes has become an epidemic, which is affecting
people's health and quality of life in a negative way. In particular gestational diabetes (GDM) exerts a
fetal programming effect determining higher risk in the offspring of having neurologic problems in later
life. We analysed the impact of GDM and maternal body composition on the sustained attention in
children born to diabetic mothers at 6 years of age.
Methods: 170 children participating in the PREOBE Follow-up study were recalled for a new
examination at 6 years old. 47 of them were born to mothers who developed GDM, 32 to overweight
(OV) (25≤pre-gestational BMI< 30), 25 to obese (OB) (pBMI≥30) and 66 to healthy normal-weight
(NW) pregnant women (18.5≤pBMI< 25). Children were evaluated at 6 years old by the Continuous
Performance Test (CPT) {hits, commissions, omissions, Attention Index (AI)}. Furthermore, GDM
group were subdivided depending on maternal pre-gestational BMI to be compared to healthy normal
weight mothers: GDM-NW, n=18; GDM-OV, n=15; GDM-OB, n=14.
Results: Children born to GDM showed more commissions at 6 years than those born to NW (p<
0,001; Adj. p=0,037). They also present higher scores in commissions when compared to children
born to non-GDM (p=0,019; Adj. by maternal age, weight gained during pregnancy and pBMI,
p=0.003), as well as lower AI than children born to non-GDM (p=0,033), but these last result disappear
after adjusting to confounders. A higher number of commission errors in the sustained attention test
reflects lower inhibitory control or impulsivity. Children born to GDM-OV and GDM-OB mothers
showed higher scores in commissions than children born to NW-non GDM mothers (p< 0,001; Adj. by
maternal age and weight gain during pregnancy, p=0,031).
Conclusion: GDM seems increases the risk for the offspring to become more impulsive at 6 years old
respect to children born to non-GDM mothers. Higher impulsivity has been related to decision-making
behavior, later obesity, addiction-related behavior, self-harm thoughts and eating disorders (binge
eating and purging) in adolescents. More studies are needed to confirm these results.
*This study has been funded by the Andalusian Government, Economy, Science and Innovation
Ministry (PREOBE Excellence Project Ref. P06-CTS-02341) (NCT01634464), the Spanish Ministry of
Economy and Competitiveness. Ref. SFA2015-69265-C2-1-R and DYNAHealth H2020 EU Project,
GA nº: 633595.
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How junk food can contribute to the food allergy epidemic: the potential role of advanced
glycation endproducts
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Objectives and Study: Food allergy (FA) prevalence has dramatically increased in the last two
decades. Based on current knowledge, the complex interaction between genetic and environmental
factors may induce FA development in predisposed individuals. Among dietary factors, it has been
hypothesized that advanced glycation endproducts (AGEs), present at high level in junk food, could be
involved in FA pathogenesis. AGEs are a heterogeneous group of compounds deriving from sugars
(sweets and beverages), autoclaved/processed foods, microwaved foods, more roasted/barbecued
meat. AGEs are ligands to the RAGE receptor and, mimicking signals provoked by tissue damage, are
capable to activate mast cells and histamine release. We aimed to evaluate the AGEs levels in FA
children compared with healthy controls and subjects with other allergic diseases. Correlation with
dietary habits and pathogenetic mechanisms elicited by AGEs were also investigated.
Methods: We evaluated paediatric patients (age 6-12 y) with challenge-proven FA, children with
respiratory allergy and age and sex-matched healthy controls. For all study subjects, subcutaneous
AGEs levels were evaluated through the AGE reader (Diagnoptics Technologies B.V. - Aarhusweg,
Netherlands). Food-frequency questionnaires were evaluated in all study subjects. In vitro studies
were performed in human enterocytes (Caco-2 cells) and peripheral blood mononuclear cells (PBMCs)
from children at risk for allergy.
Results: Study subjects were subdivided into 3 groups: group 1 patients with FA (n=23); group 2
patients with respiratory allergy (n=16), group 3 healthy controls (n=22). FA children, but not children
with respiratory allergy, presented with higher levels of subcutaneous AGEs compared to healthy
controls (p< .005). Subcutaneous levels of AGEs were significantly correlated to the consumption of
food containing AGEs (p< .001). Direct negative influence on immune and non-immune tolerogenic
mechanisms has been evidenced in in vitro studies.
Conclusions: Current hypotheses and models of FA do not adequately explain the dramatic increase
observed in the last years. Dietary AGEs from junk food might be the missing link, and our data
support this hypothesis.
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Objectives and Study: Degradation of ascorbic acid due to oxygen presence in parenteral nutrition
(PN) is well documented1. Although patients on home parenteral nutrition (HPN) are routinely
monitored for some vitamin deficiencies, plasma vitamin C is rarely measured in this population.
We report a case of clinical vitamin C deficiency in a patient with severe dysmotility for whom the only
source of nutrition was parenteral nutrition with continuous infusion over 24 hours.
Methods: A 6 years old girl with severe gastrointestinal dysmotility following a fundoplication tolerated
no enteral feed and could not have time off PN due to hypoglycaemic episodes. She presented with
gingival bleeding and epistaxis and also complaining of pain on her arms and shoulders. A clotting
was requested which showed prolonged INR and she was treated with IV vitamin K. An x-ray of her
wrist and shoulder showed osteopenia but no other abnormalities. Vitamin C measurement was
requested.
Results: Plasma vitamin C was low at 3.5umol/L (26.1-84.6) which confirmed the diagnosis of scurvy.
She was treated with 3 doses of IV vitamin supplements (Pabrinex®) over 3 days (providing total of
450mg vitamin C). 100mg of ascorbic acid were also added to her PN, providing double the baseline
amount. Plasma vitamin C measured after two weeks had risen to normal at 45umol/L. Her bleeding
and pains resolved over a few days. During the next year plasma vitamin C was measured every three
months and remained within reference range. She remained clinically well with no recurrence of
bleeding.
Due to methodology limitations, the amount of vitamin C in the PN bag could not be tested. Therefore
we decided to measure plasma vitamin C in two other patients that had PN as the only source of
nutrition and given over 12h. In both cases the result was within the reference range at 58.7 and
38umol/L respectively.
Published literature2 suggests that temperature contributes to vitamin C degradation. The PN fluid
would have been at room temperature for around 24h for the patient that developed scurvy, compared
to half this time in the other two.
Conclusions: This case highlights that there is a significant risk of vitamin C degradation due to the
oxygen present within the PN bag. However, the fact that for the other 2 patient's plasma vitamin C
was normal suggests that presence of oxygen alone might not be enough to cause vitamin C
insufficiency. Temperature might be a contributing factor to vitamin C degradation, as has been shown
with enteral feed3.
From these cases we concluded that measurement of vitamin C during HPN would be indicated not
only if there were suggestive symptoms, but should also be added in to routine monitoring in any
patient with a 24 h infusion time and extremely restricted enteral intake.
References:
1. NHS Pharmaceutical Quality Assurance Committee, Standard protocol for derivation and
assessment of stability Part 4 - Parenteral Nutrition, May 2016.
2. Turmezeia J et al (2015). Acta Poloniae Pharmaceutica, Drug Research, 72; 843-9
3. Gorman SR et al (2002). Journal of Pediatric Gastroenterology and Nutrition 35:93-95
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Objectives and Study: The Mediterranean Diet (MD) is currently considered a model of healthy diet.
Besides its benefits, most children and adolescents living in the Mediterranean area are deviating to a
“Western diet”. Objective of our study is to demonstrate how taste development and late adherence to
MD may be influenced by early exposure (expecially at the weaning time) to natural flavours.
Preliminary results at 12 months of age showed that children weaned using a MD scheme had a very
high percentage of good adherence to the kidmed score when compared to children weaned using
traditional baby foods.We present here the food preferences and the eating habits, at 24 months of
age, of children weaned using MD compared to those weaned using traditional foods.
Methods: A randomized controlled trial was carried out by 18 general paediatricians affiliated to the
Italian Federation of Maedical Paediatrics (FIMP) of Naples. Exclusive breast fed or formula fed infants
were weaned between 4 and 6 months of age, accordingly to the current guidelines. The weaning
scheme was characterized either by industrial foods commonly used at weaning (controls) or by
natural and seasonal foods, fish, legumes, green vegetables, spices and aromatical herbs as
suggested by the MD (cases). Mothers' cases were instructed on Mediterranean eating habits at any
visit in the paediatrician office. All mothers received a questionnaire before the weaning (T0) and at 36
months of age of the kid (T36) to monitor eating family habits variations during this period. Growing
rates of children were regularly registered. Data about MD adherence were collected by using
questionnaires both for adult and for children (kidmed score).The primary endpoint of the study was
the percentage of children with an optimal adherence to the MD (kidmed score ³8) at T36. The
secondary endpoint was the longitudinal evaluation of the BMI. We also want to assess the role of a
very early education of the kid toward a Mediterranean eating style in modifying family habits.
Results: 325 children (163 cases and 162 controls) have been enrolled. At 24 months of age,
percentage of children with kidmed score ³8 was 69% in the case group and 38% in the control group
(p< 0,001) with cases showing, on average, higher kidmed score when compared to controls (8,4 ±
2,1 vs. 6,8 ± 2,3; p< 0,001). Despite not statistically significant, cases had a lower weight when
compared to controls (12,7 ± 1,5 kg vs 13,1 ± 1,8 kg; p=0.07). Many statistically significant differences
were identified on eating habits of the two groups, always showing a more appropriate behavior of the
cases: eating a second portion of fruit every day (p< 0,001); eating at least one portion (p=0,022) and
a second portion (p=0,003) of vegetables every day; eating fish (p=0,011) and dried fruit (p=0,001) at
least 2-3 times per week; going to fast foods (p=0,002); having pastries at breakfast (p=0,001);
consuming 40 g of cheese or 2 yogurt per day (p=0,036); eating candies and sweet during the day
(p=0,001).
Conclusions: The weaning time seems to be a critical moment to have effects on children eating
habits in late infancy. We are now analyzing differences in eating behavior at 36 months of age and
variation in family habits.
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Experience of an obesity and fatty liver disease clinic: application of a personalized mobile
based intervention (PediaFit)
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Objectives and Study: Childhood obesity is one of the greatest public health challenges of the 21st
century. Interventions based on life style changes suffer from a high dropout rate (up to 83%), making
difficult the management.
Here we present results of a personalized mobile-based approach planned to improve adherence,
anthropometric parameters and life habits.
Methods: We enrolled forty-nine patients (mean age 10,3 years), affected by obesity (BMI and Waist
Circumference > 95th percentile) who had been addressed to our Pediatric obesity and hepatic
steatosis University clinic. Nine out of fifteen had a diagnosis of non alcoholic fatty liver disease
(NAFLD) already at entry. Twenty-four children were randomly assigned to the program (Study Group
of The PediaFit program), consisting of personalized What´sApp contacts between the child and a
tutor known during the first outpatient visit. Messages (three per week) were related to a preestablished weekly theme (sugary drinks, physical activity, screen-time, breakfast, fruit and vegetables
consumption, sleep hours) for six months, between a visit and the subsequent check. In addition,
patients received a healthy eating poster with advices on the same topics as the messaging program.
Twenty-five were assigned to a Control Group receiving the usual care and the poster.
Results:
1. Study Group participation to the program: 78% answered to > 50% of What´sApp Messages.
2. Drop-out during the follow-up: 42% Study Group vs. 76% Control Group; p=0,021.
3. Adherence to follow-up visits in patients with NAFLD: 66% Study Group vs. 17% Control Group.
4. Clinical outcomes in the two groups (Study Group vs. Control Group):





BMI average reduction: 2,37 vs 0,94, p=0,026;
BMI z-score average reduction: 0,3 vs 0,1, p=0,018;
Waist Circumference average changes: - 39,5% vs + 3,2%, p=0,020;
Neck Circumference average changes: - 66,1% vs + 1,4%, p=0,004.

5. Life habits (Study Group vs. Control Group):



Sugary drinks average reduction: 675 vs 150 ml/week, p=0,064;
Vegetables consumption average increase of 1,25 vs 0,17 portions/day, p=0,040.

Conclusions: Differently from previous non-personalized mobile/web based programs used in
children with obesity, Pediafit improved adherence to treatment, clinical outcomes and life habits.
Moreover, these results suggest that awareness of having the hepatic comorbidity benefits the
adherence of the Study Group > Control Group.
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The effect of Atlantic salmon consumption on the cognitive performance of preschool children
- a randomized controlled trial
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Objectives and Study: Long chain polyunsaturated n-3 fatty acids (LC-PUFA) are of functional and
structural importance for brain development. Observational studies have shown positive relations
between fatty fish consumption and cognitive performance in children, but results from intervention
studies supplementing n-3 LC-PUFA are conflicting. Salmon is a good source of n-3 LC-PUFA,
including eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA). We tested with a
randomized study design the hypothesis that dietary salmon intake influences the cognitive
development in preschool children differently from meat intake.
Methods: During March and April 2014 children living in southern Germany (n=205, age 4-6 years)
were individually randomized to eating meals containing farmed Atlantic salmon or meat three times
weekly for 16 weeks. Pre- and post-intervention a Wechsler Preschool and Primary Scale of
Intelligence Test (WPPSI-III) was performed. Biochemical analyses included glycerophospholipid fatty
acid profiles in plasma and cheek cells, and serum 25-hydroxyvitamin D. Dietary intake before and
during the study were determined using food frequency questionnaires and intake of study meals was
documented.
Results: Compliance with the study protocol was very similar in both groups with about 34 of the
allocated 48 meals consumed. This led to significant increases and decreases, respectively, of intakes
of EPA, DHA and vitamin D in the groups. During the study they consumed 0.31g (0.20) vs 0.05g
(0.04) EPA [salmon vs. meat group, median (IQR)], 0.41g (0.24) vs 0.12g (0.07) DHA and 8µg (5) vs
2µg (2) vitamin D per day. The cheek cell and plasma levels of EPA and DHA increased significantly
in the salmon group compared to the meat group (p< 0.001), but serum 25-hydroxyvitamin D did not
differ significantly between groups . No significant difference between the groups was found in the
changes of the scale scores of the WPPSI-III test. Although a major part of the dietary fish was derived
from the background diet, we investigated the correlations between the number of consumed study
meals and the changes of plasma DHA and the WPSSI-III intelligence quotient (IQ). The increase of
DHA in the salmon group was significantly associated with the intake of study meals, but in none of
the groups a significant association of the IQ change with the intake of study meals could be found.
Nevertheless, analyses of the raw scores showed that, the salmon group improved significantly more
(p< 0.05, without considering a correction for multiple testing) than the meat group in two (symbol
search and picture concepts) of the eight determined subtest raw scores.
Conclusions: Salmon and meat were similarly well accepted by the studied children with relatively
low habitual fish intake. This influenced the n-3 LC-PUFA status significantly, but the vitamin D status
seems to be more affected by seasonal changes. Intake of salmon did not influence the development
of the IQ differently from the meat intake. The significantly better development of the salmon group in
two subtest scores might indicate a modest positive influence of salmon intake on the performance of
preschool children in tests evaluating fluid intelligence, but does not suggest an influence of salmon
intake on global IQ development.
Disclosure of Interest: Jannike Øyen, Ingvild Eide Graff, Øyvind Lie, and Marian Kjellevold are
employees of the Institute of Marine Research, which is is affiliated to the Norwegian Ministry of Trade,
Industry and Fisheries
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A comparative study of efficacy and tolerability of micro-dispersed iron and lactoferrin in
treatment of iron deficiency anemia
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Objectives and Study: Iron deficiency anemia is the most widespread nutritional disorder in
paediatric age group.Lactoferrin is an important regulator of systemic iron homeostasis, it regulates
the absorption of iron in the intestine with fewer gastrointestinal side effects.
Recently, an innovative ferric pyrophosphate has been developed based on small-particle-size ferric
pyrophosphate (average size 0.3 microm) mixed with emulsifiers, so that it remains in suspension in
liquid products.
Aim of the study is to compare efficacy and compliance of two iron formulations: Micro-dispersed iron
and lactoferrin in the treatment of iron deficiency anemia in children aged 2-6 years.
Methods: This randomized controlled study was conducted on 100 children aged 2- 6 years old with
iron deficiency anemia attended Alexandria University Children's Hospital to assess the efficacy of
different iron formulations ; where 50 children (group 1) were given micro-dispersed iron and the other
50 children (group 2) were given lactoferrin . Hemoglobin, serum iron, serum ferritin were assessed
before and after six weeks of treatment.
Results: The study showed that there was a statistically significant difference concerning the rise in
Hb% (P=0.000), serum iron (P=0.000) and serum ferritin (P=0.000) between the micro-dispersed iron
group and the lactoferrin group where the rise in their levels was more in the first group, with less side
effects.
Conclusion:
1. Micro-dispersed iron is superior over lactoferrin in treatment of iron deficiency anemia where
significant rise in hemoglobin, serum iron , and ferritin was considered.
2. Micro-dispersed iron has less side effects and more compliance.
3. Iron deficiency anemia in children needs more effective treatment modalities to be adopted.
Compliance plays an important role in the choice of treatment.
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A retrospective case review of a structured dietetic intervention in infants with hypoplastic left
heart syndrome
Laura Flannagan1
1The
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Objectives and Study: Hypoplastic Left Heart Syndrome (HLHS) occurs in 1.6-3.6 out of every
10,000 live births within the UK. Without surgery (Norwood 1 procedure at birth, a Bi-directional Glenn
around 3-6 months of age, Fontan around 18-36 months after the Glenn) life expectancy is short. Poor
oral feeding and slow growth are common and associated with poor outcome and a higher incidence
of feeding related complications. The Wisconsin Home Monitoring Programme (WHMP- 2000)
demonstrated reduced mortality during the inter-stage period (between Norwood 1 and the Bidirectional Glen) and is recognised good practice. Elements of the WHMP were adopted by the
Cardiac Unit at The Royal Hospital for Children, Glasgow, the first centre in the UK to do so. This audit
was designed to assess the impact of structured dietetic intervention during the inter-stage period with
the aim of improving growth, clinical outcome and reducing tube feed dependency at one year of age.
Methods: Infants born between 2011 and 2013, referred to the Home Monitoring Programme (HMP)
received intensive dietetic input (reviewed by a minimum of twice weekly telephone contacts alongside
a dietetic review at the cardiology clinic). Each review included an assessment of total daily fluid
volumes taken, feed tolerance, energy intake and weight ensuring this met the HMP criteria (infant
should gain a minimum of 20 grams over a 3 day period: infant should not lose 30 grams or more over
a 2 day period; enteral intake should equate to a minimum of 120 mls per kg per 24 hours). Advice
was given and feed plans altered as required on each review to maintain adequate intake, ensure
sufficient weight gain and promote growth. Seventeen infants were referred to the HMP. Case records
for these children were examined. Clinical outcomes were categorised as: growth, health care use
(admissions, re-admissions, length of stay) and feeding type (naso-gastric tube, gastrostomy tube).
Results: Dietetic input: the review demonstrated that there was a positive correlation between the
number of dietetic contacts and the infant's weight before the Bi-directional Glen procedure..
Feeding tube outcome: although no comparative data were available before 2011 it was noted that
with intensive dietetic input 64.7% of infants were feeding normally at 1 year of age. Of the 3/17 who
weren't; 11.77% had a gastrostomy tube, 11.77% a naso-gastric tube, 11.77% died.
Conclusions: This review supports the importance of dietetic input as part of the cardiology team in
the treatment of patients with HLHS. Intensive dietetic input not only improves weight gain but also
promotes normal feeding, preventing tube dependency following the Bi-directional Glen thereby
improving quality of life.
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Estimation of vitamin D deficiency in healthy school-age children: current status in Italy
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Objectives and Study: Childhood hypovitaminosis D is an emerging public health problem in
developed countries due to both inadequate nutritional vitamin D intake and inadequate sunlight
exposure. In recent years elegant studies have reported vitamin D deficiency as a possible cofactor of
other diseases including cardiovascular and allergic diseases, cancers, type 1 diabetes and other
autoimmune conditions. The aim of this study was to assess the level of 25-hydroxyvitamin D
[25(OH)D] in a cohort of apparently healthy Italian school-age children and to estimate the prevalence
of vitamin D deficiency and insufficiency.
Methods: 800 serum samples, already collected from healthy Italian school-age children (5-10 years
old) enrolled in a mass screening study conducted in Ancona region between 2015 and 2017, were
randomly selected. For each child, anthropometric and clinical data (age, gender, z-score BMI,
ethnicity, season of vitamin D blood sampling) were recorded. Serum 25(OH)D, parathyroid hormone
(PTH), calcium (Ca) and phosphate (P) levels were measured.
Results: Preliminary results from the first 180 patients (99 males, 81 females; median age 8|7;9|
years) showed median 25(OH)D, PTH and Ca/P serum levels of 27.6|20.7;36.2| ng/mL,
15.2|14.6;16.6| pg/mL and 1.9|1.8;2.1|, respectively. The total prevalence of 25(OH)D moderate
deficiency and insufficiency was 50% while severe deficiency occurred in 7% of children. Median
25(OH)D levels were significantly lower among non-Caucasians (Hispanics, Asians and Africans) than
in Caucasians (p< 0.0001). Winter was the season of blood sampling showing the lowest median
25(OH)D level (p< 0.0001). Higher BMI z-scores were associated with lower 25(OH)D levels.
Conclusions: To date, the adequate 25(OH)D level meeting the needs of child health is still debated.
Non-Caucasian ethnicity, reduced sunlight exposure and obesity showed to be important risk factors
for hypovitaminosis D in our pediatric population. Further studies are needed to monitor 25(OH)D
status even in relation to the recent evidence of its effect on long-term extra-skeletal health outcomes.
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Mediterranean diet: let's give the scores!
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Objectives and Study: Mediterranean dietary pattern (MD) has been shown to be inversely
associated with many diseases: greater adherence to traditional MD has been associated with a
significant reduction in total mortality and lower incidence of atherosclerosis and cardiovascular
disease risk. Unfortunately in the last years, despite the known benefits of MD, modifications in dietary
habits had led to decline traditional healthy food choice, especially in younger. Aim of our study: to
evaluate MD adherence in an Italian sample of children and adolescents.
Methods: Adherence to MD was defined according to modified KIDMED index, made by 21 items (8
denoting negative connotation). Sex, age, Waist Circumference and Waist to Height ratio (WHtR), BMI
and its z-score were recorded. Our population was divided according to quartiles of age. Statistical
analysis was performed with SPSS v.22.
Results: We analyzed 132 children (52.3% female), mean age 11±3.4 yrs (range 2-17.94 yrs): 71.2%
had no adherence to MD, 26.5% needed improvement and only 2.3% had optimal adherence. There
was no statistical association between BMI z-score and adherence score (p=0.407, rho=-0.074) but
the higher prevalence of “no adherence” was recorded in obese children (75%). No association was
recorded between WHtR and adherence score (rho=0.003, p=0.975), even after adjustment for age
and sex (r=-0.008, p=0.948). The consumption of more than one portion per day of vegetables was
documented only in 3.8% of the sample, while 87.9% consumed commercial food daily and 76.5%
“cured meat” more than twice a week. No differences were recorded in dietary adherence to MD
between sex. There was an inverse correlation between age and adherence score (rho -0.226,
p=0.009): mean score was 3.15±2.8 in first quartile of age, 2.12±2.4 in second quartile, 2.41±2.7 in
third and 0.85±2.3 in fourth quartile (p=0.005). In linear regression analysis MD adherence score was
significantly predicted by age (adjusted R2 6.4%, beta= -0.255, p=0.03).
Conclusions: Our results highlights the low adherence to MD in a sample of Italian children and the
inverse association between MD adherence and age, underlining the importance of monitoring dietary
habits especially in adolescents.
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Feeding behaviours of healthcare professional mothers for their 0-24 month-old children
Şenay Bilgin1, Fulya Gülerman2, Cansu Çelik3, Selda Bülbül4
1Kırıkkale

University, Health Sciences Institute, Paediatric Nutrition, Kırıkkale, Turkey
University, Faculty of Medicine, Paediatric Gastroenterology, Hepatology and Nutrition,
Yahşihan, Turkey
3Kırıkkale University, Faculty of Medicine, Paediatrics, Kırıkkale, Turkey
4Kırıkkale University, Health Sciences Institute, Faculty of Medicine, Paediatric Nutrition and
Metabolism, Kırıkkale, Turkey
2Kırıkkale

Objectives and Study: The aim of this study is to identify the misconceptions and to determine
precautions for the healthcare professional mothers' nutritional behaviour in the first two years of their
children, a transition to mother´s milk and complementary feeding.
Methods: A questionnaire aimed at discovering breastfeeding and nutritional behaviour of female
healthcare personnel was prepared. Physicians, nurses, midwives, and caregiver mothers working at
Kırıkkale University Medical Faculty Hospital (KUMFH), Kırıkkale State Hospital (KSH) and Family
Health Centres (FHCs) were recruited for the study. 82 personnel in KU Medical Faculty Hospital, 120
personnel in KSH, and 55 personnel in FHCs; a total of 257 personnel were surveyed.
Results: 257 health professional mothers, consisting of 26 physicians (10.12%), 161 nurses (62.65%),
56 midwives (21.79%), and 14 caregivers (5.45%) participated in the study. Nurses represented the
largest portion of the participants in the study. The mean age of the participants is 33, the mean
number of living children is two, the median age of children is 3-4 years old, and mean working time is
11 years in a healthcare area. 73.17% of those who were working at KUMFH, 73.33% in KSH, and
23.64% in FHCs have reported breastfeeding; and of those, 9.76% in KUMFH and 5% in KSH are
allied healthcare personnel. Comparing for the duration of breastfeeding, respondents from KUMFH
reported significantly shorter durations than those at the FHCs (p< 0.05). The duration of
breastfeeding was found to be significantly shorter in the FHCs compared to the KSH (p< 0.05). The
time it took to return to work after last birth was found to be significantly shorter in KUMFH compared
to those in KSH and FHCs (p< 0.05). 41.46% of those in KUMFH, 54.17% of those in KSH, and
41,82% of those in FHCs started breastfeeding their babies within the first half hour after birth; 2.44%
of respondents at KUMFH have never breastfed (p< 0.05). Comparing the institutions, 57.32% of
those in KUMFH, 60% of those in KSH, and 18.18% of those in FHCs were not trained sufficiently in
breastfeeding, breastfeeding transition and complementary nutrition. 42.68% of those in KUMFH, 40%
in KSH, and 81.82% in FHCs had been educated (p< 0.05).
Conclusions: In conclusion, there is a lack of knowledge and training about breastfeeding and
transition to complementary feeding among healthcare professional mothers. Also returning to work
earlier observed to be a negative factor for optimal breastfeeding. In this respect, it will be useful to
reorganize the conditions and to improve the training of healthcare professional mothers on children´s
nutritional practicing and behaviour.
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Measurement of body composition using bioelectrical impedance analysis: effects of obesity,
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Objectives and Study: Bioelectrical impedance analysis (BIA) is a convenient and child-friendly
method for analysis of body composition. The aim of the present study is to investigate the
associations between dairy product consumption, physical activity (PA) and body composition by
assessing body fat mass, fat-free mass, and body mass in a schoolchildren.
Methods: This cross-sectional study included 1218 randomly selected schoolchildren, 6-16 years old
in Isparta province, Turkey. Height and weight were measured, and a BMI z-score was calculated for
each child. Physical activity habits were assessed via a self-report questionnaire. Parameters
measured: body mass (BM), total body water (TBW), and body fat (BF). Body composition values
were measured using the Tanita BC-418 Body Composition Analyzer (®). In addition, body weight was
measured using portable electronic scale (SECA 767, Hamburg, Germany) and height was measured
using a portable stadiometer.
Results: Of the total 1218 children in the study, there were 557 (45.7%) females and 661 (54.3%)
males with a mean age of 10.97±0.06 years (range, 5.8-15.9 years). Based on BMI Z score, 4.5% of
children were underweight, 69.1% normal, 21.4% overweight and 5% obese. Children who are inactive
had significantly lower fat-mass than children by regularly participating in physical activity. Muscle
mass, FFM, TBW scores were significantly lower in children who did not play sport than children with
physical activity. There was no significant difference in terms of these parameters between children
who engaging in physical activity for 1-2 days a week and those who did not do sports at all. BF/BM
ratio was significantly highest in obese children, and lowest in the thinness children.
Conclusion: More research is needed to capture the longitudinal body composition response and
related energy regulation during growth, as well as the effect of exercise interventions.
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Objectives and Study: Analysis of the relationship of 25 (OH) D and PTH values in children of the
first three years of life, depending on the vitamin D reserves.
Methods: 107 children aged from 1 month to 3 years were examined, of which 50 (46.7%) children in the first year of life, 29 (27.1%) - in the second and 28 (26.2%) - in the third year of life. Prior to the
study, 45 (42.1%) children received cholecalciferol preparations. Moreover, among children in the first
year of life, 30 (60.0%) additionally received vitamin D preparations at an average dose of 655.2 ±
50.5 IU/day. In the second year of life, 11 (37.9%) children received vitamin D, and in the third year
only 4 (14.3%) children received it in average daily doses of 818.2 ± 154.8 IU/day and 500 IU/day,
respectively. The examination included determination of serum 25 (OH) D and PTH.
Results: The initial level of vitamin D in the analyzed group of children was 24.8 [17.6-32.5] ng/ml.
Children with an optimal supply of 25 (OH) D had lower PTH rates compared with children with vitamin
D deficiency (p=0.045; p=0.028). In particular, among patients with vitamin D deficiency (˂20 ng/ml),
the median PTH was 22.9 [12.3-26.1] pg/ml, with a level of vitamin D in the range of 20-30 ng/ml - 22,
3 [12.5-24.4] pg/ml, with optimal reserves of vitamin D (more than 30 ng/ml) - the PTH median was
15.8 [12.0-22.2] pg/ml. The correlation between vitamin D supply and the level of PTH was r=-0.18,
p=0.035. The best values of vitamin D supply were demonstrated in children of the first year of life:
their concentration of 25(OH)D was 30.0 [16.2-40.3] ng/ml, which is significantly higher than that of the
second - 24.0 [21, 4-29.3] ng/ml (p = 0.03) and the third year of life - 20.7 [12.8-25.0] ng/ml (p =
0.002), respectively. The correlation between the level of vitamin D and the age of patients was r=0.32 (p˂0.001). When analyzing the dependence of the PTH value on the age of the patients, it was
revealed that in children of the first year of life the level of PTH (16.5 [10.7-23, 8] pg/ml) was
significantly lower (p=0.05) vs. children of the second (20.2 [13.8-22.7] pg/ml) and the third year of life
(23.2 [18.0-26.1 pg/ml). The correlation between the age of patients and the level of PTH was r=0.2,
p=0.05. The level of PTH in children who did not take cholecalciferol was 1.5 times higher than in
children who received vitamin D prior to the study - 22.3 [15.9-26.0] pg/ml and 14.9 [10.9 -21.7] pg/ml,
respectively (p < 0.01). A negative correlation was found between the level of PTH and initial
supplementation with cholecalciferol preparations (r=-0.21, p˂0.05).
Conclusions: The concentrations of PTH and serum calcidiol in young children are inversely
correlated. At the same time, despite the high prevalence of vitamin D deficiency, no child in the study
group had hyperparathyroidism.
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Objectives and Study: To evaluate the dietary practices of school going children based on my
pyramid guidelines in Pakistan
Methods: The population of this study involved school going children aged 8-14 years. A
questionnaire was developed, consisted of 64 questions. Prior permission was taken from school
principal and parents of children. The researcher introduced the topic to students and filled the
questionnaire with interview technique. The sample size was 200. Data was compiled by using SPSS
version 20.0.
Results: This study included 51% males and 49% female students with mean age of 11 years.
Results showed that from bread and cereal food group, 44% children consumed white-bread and 66%
consumed local bread (roti) on daily basis while 61% children never consumed porridge. 30% children
consumed egg and 12.5% consumed chicken on daily basis, 35% children never consumed red meat,
42.5% never consumed fish and 36% never consumed dry fruits. 66% children consumed milk daily.
25% children never consumed green leafy vegetables, 28.% never consumed raw vegetables (salads)
and 40.% consumed fresh fruits daily. Consumption of confectionery was 38.0% on daily basis. Daily
consumption of fizzy drinks was 33% while milkshake consumption was only 24%. Average total
estimated caloric intake showed that only 22% children were consuming 2000 calories, 62% were
consuming 1500 calories and 15% children were consuming less than 1000 calories per day.
Conclusions: It is concluded that the dietary practices of school going children of age 8-14 years are
variable and unhealthy eating pattern is very common. Large number of students doesn't consume
any vegetables and fruits according to the recommendations leading to micronutrient deficiencies and
many other nutritional consequences.
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Improvement of oral feeding due to electrical stimulation in children with primary dysphagia
Ewa Winnicka1, Katarzyna Kowalska1, Julita Borkowska2, Katarzyna Tomaszek2, Piotr Socha1
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Objectives and Study: Treatment of children's dysphagia can cause many difficulties for both parents
and therapists. Caring for a child with dysphagia and matching the appropriate way of feeding requires
the diagnosis of his abilities and motor skills to adjust the appropriate way of feeding. There are no
data describing impact of transcutaneous neuromuscular electrical stimulation (NMES) in children with
swallowing disorders. The aim of our study was to compare functional oral intake before and after
NMES therapy.
Methods: The prospective study was performed to assess effects of swallowing treatment with NMES
therapy focused on improvement of oral feeding. All the patients were hospitalized in our department
for electrical stimulation therapy. 1 cycle of the NMES therapy took 5 days and there were 2 sessions
per day, each for 30 minutes. All the patients received from 1 to 10 cycles of NMES therapy. Patients
(n=34; mean age 33 months) with diagnosed primary dysphagia were evaluated with functional oral
intake scale (FOIS) which was completed by the therapist before and after NMES therapy. Higher
FOIS scores shows better feeding abilities. We compared baseline vs final FOIS scale results with
Wilcoxon paired test.
Results: 23/34 patients improved their feeding abilities. There was a significant improvement on FOIS
scale [1 (1;2) vs 2.5 (2;6); baseline vs final; median (lower; upper quartile); P< 0.0001].

FOIS Scale1 1

2

3

4a

4b

5

6

No. of
patients
before
NMES

5

1

3

0

4

0

10

4

2

2

2

7

21

No. of
patients
7
after NMES

[Effects of swallowing treatment with NMES therapy measured in FOIS Scale]

11/34 patients did not get better or worsened. The progress recorded in FOIS scale was as follows: by
1 level - 12 patients; by 2 levels - 5 patients; by 3 levels - 2 patients; by 4 levels - 1 patients; by 5
levels - 2 patients.The greatest improvement was by 6 levels in FOIS scale - 1 patient.
Conclusions: Electrical stimulation improves functional oral intake. It may increase a ratio of oral
feeding and reduce enteral nutrition. Outcomes were not dependent on the age in which the patient
began therapy. Further research is needed to determine effectiveness of NMES depending on
underlining disease.
References: 1Crary MA, Mann GD, Groher ME: Initial psychometric assesment of functional oral
intake scale for fysphagia In stroke patient. Arch Psych Med Rehabil 86 (8): 156-1520, 2005.
Crary MA, Dodrill P, Mann GD, et al: A functional oral intake scale for dysphagia in infants and
toddlers, 2014.
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Level of vitamin D and proinflammatory cytokines in children born from mothers with
carbohydrate metabolism disorders
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2G.K.

Objectives and Study: Analysis of the level of vitamin D, interleukin-1 (IL-1), and interleukin-6 (IL-6)
in the blood serum of newborns of mothers with impaired carbohydrate metabolism.
Methods: Laboratory study of 85 newborns was performed: 26 (30.6%) from women with type 1
diabetes mellitus (DM), 17 (20.0%) from women with gestational diabetes mellitus (GDM), and 18
(21.2%) were born from mothers with GDM on the background of obesity preceding pregnancy (GDM
+ obesity group). The control group consisted of 24 (28.2%) newborns from mothers without endocrine
pathology and with a normal body mass index.
Results: In the group of newborns from mothers with type I diabetes, 20 (76.9%) children were fullterm born, premature - 6 (23.1%), 7 (26.9%) children were born fine (birth weight more than 4000
grams), 19 (73.1%) children had diabetic fetopathy (DF).In women with GDM, 14 (82.4%) of newborns
were born full-term, 3 (17.6%) were premature, in this group 9 (52.9%) were born fine, 7 (41.2)
children had DF. In the group of children whose mothers had a combination of GDM and obesity, 17
(89.5%) children were born full-term, 2 (10.5%) were premature, 6 (31.6%) of newborns had a mass of
more than 4000 grams, while DF was diagnosed in 7 (36.8%) children. In the control group, the level
of 25 (OH) D was 10.1 [7.4-16.6] ng / ml, IL-1 - 8.5 [3.3-46.0] pg / ml, IL-6 - 26.5 [11.2-79.2] pg / ml. In
children born from mothers with type I diabetes, the level of calcidiol was 5.9 [4.0-8.4] ng / ml (p <
0.01), IL-1 - 49.6 [10.8-89, 6] pg / ml (p < 0.01), IL-6 - 60.5 [38.5-231.3] pg / ml (p < 0.01). In children
born from mothers with GDM, the level of 25 (OH) D was 6.1 [4.1-9.6] ng / ml, IL-1 - 41.3 [18.9-85.5]
pg / ml (p < 0.01), IL-6 - 89.4 [30.2-114.7] pg / ml (p < 0.05). In children born from mothers with GDM
with obesity, the level of vitamin D was 9.53 [4.0-20.5] ng / ml (p> 0.05), IL-1 - 16.6 [12.4 -29.2] pg / ml
(p> 0.05), IL-6 - 82.4 [60.5-90.1] pg / ml (p> 0.05).
Conclusions: Children born from mothers with impaired glucose metabolism had significantly lower
vitamin D levels. Proinflammatory cytokine levels in newborns from mothers with type I diabetes and
GDM were also significantly higher than in the control group. Disorders of glucose metabolism in
mothers affect vitamin D levels and cytokine status of newborns.
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Retrospective evaluation of our patients with percutaneous endoscopic gastrostomy
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Objectives and Study: Feeding difficulties in children with neurological impairment or severe chronic
diseases are frequent and can be associated with undernutrition and growth failure. Percutaneous
endoscopic gastrostomy (PEG) is considered one of the preferred routes for long-term enteral feeding.
Methods: This retrospective study is designed to measure the outcomes of patients who had PEG
insertion at our department. Outcome measures included growth/anthropometry, nutritional intake,
general health, and complications of gastrostomy.
Results: Twenty-nine children with PEG [13 females,16 males; median age 4.64±4.028 years
(5months-17years), and median weight 11.700±9390gr (4150gr-52kg) ] were assesed. Eighteen of
them (62%) were neurological impaired, 9 patients had severe chronic disease such as cyctic fibrosis
and 2 had oropharengeal malformation. According to Gomez classification mild malnutrition was
determined in 13%, moderate in 39%, and severe in 39% of these children. Twenty patients with
neurologic impairment or oropharingeal malformation had swallowing disfunctions. According to PH
monitorization 22 patients had gastroesophageal reflux and 9 patients out of 13 had prolonged gastric
emptying time. Early complications such as fever in the first 24 hours and stoma infection occured in 4
patients. Only one neutropenic child had leakage from gastrostomy fistula and 3 patients had
granulation tissue as long term complication. Enteral feeding via gastrostomy tube was well tolerated
by patiens and their families. Almost all parents reported a significant improvement in their child´s
health after this intervention and a significant reduction in time spent feeding.
Conclusions: Percutaneous endoscopic gastrostomy is a safe and effective method for enteral
nutrition in children with feeding and swallowing problems. The technique causes few complications,
and simple nursing and it can significantly improve the patients nutritional status and quality of life.
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Nutrition day survey on nutritional status of hospitalized children in Korea
Yoo Min Lee1, Hye Ran Yang2,3, Eell Ryoo4, Jeana Hong5, Ben Kang6, Byung-Ho Choe6, Ji-Hyun
Seo7, Ji Sook Park7, Hyo-Jeong Jang8, Yoon Lee9, Eun Jae Chang10, Hae Jeong Lee11, Ju Young
Kim12, Eun Hye Lee13, HyunJin Kim 14, Ju-Young Chung15, Youjin Choi16, Soon Chul Kim 17, Ki Soo
Kang18, Dae Yong Yi19, Kyung Rye Moon20, Ji Hyuk Lee21, Yong Joo Kim22
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Objectives and Study: Hospitalized patients are at risk of malnutrition and can be more malnourished
during hospital stay. However, there are few reports on nutritional status of hospitalized children
despite detrimental effects of malnutrition on clinical outcomes and growth. This study aimed to
evaluate nutritional status and the prevalence of malnutrition in hospitalized children at admission and
during hospitalization through Nutrition day (Nday) survey in South Korea.
Methods: This multi-center, cross-sectional study was conducted on paediatric Nday in hospitalized
children from 23 hospitals. Clinical data were investigated in all subjects. Weight-for age (WFA) for
underweight, weight-for-height (WFH) for wasting, and height-for-age (HFA) z scores for stunting were
used for the diagnosis for acute and chronic malnutrition. Nutritional status was screened using two
nutritional screening tools: the Paediatric Yorkhill Malnutrition Score (PYMS) and the Screening Tool
Risk on Nutritional Status and Growth (STRONGkids).
Results: A total of 872 children (504 boys, 368 girls) from 23 hospitals in South Korea were recruited;
704 (78.8%) from medical part and 188 (21.1%) from surgical part. The number of patients admitted to
general ward was 768 (90.8%), hemato-oncology ward 48 (5.7%), and the intensive care unit 30
(3.5%), respectively. At the time of admission, 150 of 872 (17.3%) children had underweight including
severe underweight with WFA z score ≤ 3.0 in 33 (3.7%). The prevalence of acute malnutrition
(wasting) on the basis of WFH z scores was noted in 20.3% (n = 176) children including 3.1% (n = 27)
of severe wasting, and the prevalence of chronic malnutrition (stunting) based on HFA z scores was
17.5% (n = 151) including 3.7% (n = 32) of severe stunting. During hospital period till Nday (mean 10.7
± 39.2 days), weight loss was noted in 94 (11.2%) pediatric patients including significant weight loss
more than 5% of initial body weight in 17 (2.1%) children. During hospitalization till Nday, 171 (20.3%)
children showed decreased oral intake and 25 (3.0%) children were fasting. According to PYMS, the
patients at high risk for malnutrition requiring a consultation to the nutritional support team (NST) were
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299 (34.4%) at admission and 262 (30.9%) on Nday. When screened with STRONGkids, medium to
high risk groups requiring NST support were 480 (55.0%) at admission and 411 (48.3%) on Nday.
However, only 35 (0.4%) of 872 children were actually referred to the NST during hospitalization.
Conclusions: Our multi-center cross-sectional pediatric Nday survey on nutritional status of
hospitalized children in Korea revealed that malnutrition was very prevalent at admission and even
during hospitalization in paediatric patients and many children had poor oral intake and weight loss
during hospital stay. Nevertheless, consultation to the NST for individualized nutritional support was
scare against clinical needs. To improve nutritional status of children admitted to hospital during
hospital stay, it is important to screen and identify all children at risk of malnutrition and refer
malnourished children to the multidisciplinary NST so that appropriate nutritional interventions can be
initiated as soon as possible.
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Objectives and Study: Parenteral nutrition (PN) provides essential nutritional support to paediatric
gastroenterology patients with intestinal failure, due to a plethora of underlying surgical and medical
conditions. The siting and use of a central venous catheter (CVC) is the cornerstone to administration.
It's aseptic use and functioning is pivotal to the successful delivery of PN. Catheter related
bloodstream infections (CRBSIs) are one of the life threatening complications of PN delivery.
Retrospective analysis of risk factors, coupled with recorded catheter related incidents, can help guide
strategies for prevention of CRBSIs, aiming to further improves outcomes in this patient cohort, in
whom HPN is their lifeline for growth and development. Our aim is to evaluate frequency of catheter
replacement, CRBSI rates and functional line issues in patients receiving PN for longer than 3 months
over a five-year period (2013-2018).
Methods: Retrospective analysis of patients on PN for longer than 3 months. This included long term
inpatients and those receiving Home Parenteral Nutrition (HPN) therapies.
Results: Fifteen patients receiving PN were analysed; 6 female and 9 male. Nine patients (60%) were
still actively receiving HPN at the time of data analysis with six having successfully weaned off.
Indications for HPN included the following: ileal atresia / resection 20%; graft versus host disease
20%; long segment Hirschsprung's disease 13%; gastroschisis 13%; other 33% (strangulated
mesenteric hernia, NEC, immunodeficiency, gut hypomotility and chronic pancreatitis). Average
patient age on initiation of therapy was 46.5 months. Mean duration on PN was 1173.3 days with
mean number of nights per week equalling 3.67. Each patient averaged 2.5 CVCs, indwelling for a
mean of 391.6 days. Seven patients (46%) experienced 9 CRBSI events during 11,110 days of PN
exposure. Overall CRBSI rate totalled 0.81 episodes / 1,000 parenteral nutrition-days. Interestingly,
CRBSI episodes per 1,000 PN days were higher for females (0.85 v 0.78). Of the nine infective events
the pathological organism was: E. coli 56%; Staph. aureus 33% and Enterobacter 11%. Of the 38 CVC
inserted, 15 CVC experienced a functional issue which warranted line re-siting (39%).
Conclusions: Whilst NI is a small regional centre, the PN patients receive nutritional care that is
positively comparable with larger multi-centre national studies. The majority of patients (60%) are
within the first two years of life when they commence PN and spend a mean of just over three years
on PN before successful discontinuation. A third of our patients had discontinued PN by the time of
analysis. Statistics for Northern Irish CRBSI rates are similar to those reported in national multi-centre
trials. However the incidence here is higher in females, with greater numbers of E.coli infection. This
contradicts other data in the literature. Additional study data is required to investigate preventative
measures to reduce CRBSI rates (e.g. benefit of Taurolidine line locks), underlying aetiologies, and
how systemically unwell each individual was at time of presentation with a possible catheter infection.
Further longitudinal data collection may assist in establishing a link.
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Carla Morgado1,2, Henedina Antunes1,3
1University

of Minho, School of Medicine, Life and Health Sciences Research Institute (ICVS),
ICVS/3B's, Braga, Portugal
2Hospital of Braga, Paediatric Gastroenterology, Hepatology and Nutrition Unit, Academic Center,
2CA, Braga, Portugal
3Hospital of Braga, Paediatric Gastroenterology, Hepatology and Nutrition Unit, Academic Center, 2C,
Braga, Portugal
Objectives and Study: A cross-sectional study from a cohort of overweight/obese patients (3-17
years old) attending the Paediatric Gastroenterology, Hepatology and Nutrition Unit of a University
Hospital from 1999-2017 was performed aiming at determine risk factors for non-alcoholic fatty liver
disease (NAFLD) in overweight/obese paediatric population and to develop predictive algorithms,
according pubertal status.
Methods: Data on neonatal, disease, chronic medication, infant nutrition, exercise habits and family
history of obesity, type 2 diabetes, dyslipidemia and hypertension was obtained. Blood pressure and
anthropometric measures were recorded. Physical examination was undertaken for the presence of
cellulitis, skin red stretches, indirect signs of vasculitis and acanthosis nigricans. Venous blood
samples were collected after 12 hours fasting and analysed for: glucose, C peptide, insulin, HbA1C,
total cholesterol, high density lipoprotein cholesterol, triglycerides, high-sensitive C reactive protein,
thyroid stimulating hormone, free T4, aspartate aminotransferase (AST) and alanine aminotransferase
(ALT). NAFLD diagnosis was settled based on ultrasound (US) findings of steatosis, characterized by
hepatic parenchymal echotexture and vascular blurring. The X 2 test was used to compare proportions
and risk factors were identified by logistic regression. Receiver-operating characteristics curves were
obtained for each independent risk factor. A predictive algorithm was developed for overall and
separately for prepubertal and pubertal subjects, considering the cut-off values for each independent
risk factor with the highest predictability.
Results: From the 1692 participants, 802 performed abdominal US and NAFLD was detected in
20.2%. ALT level was increased in 10.2% of participants and was significantly higher in NAFLD
subjects (12.2% vs 2.3%, X2 (df) 30.940 (1), p< 0.0001). NAFLD was significantly more prevalent in
males (25.8% vs 15.4 % females, x2(df)=14.637(1), p< 0.0001) and pubertal (23.5% vs 17.3%
prepubertal, x2(df)=4.004(1), p=0.044) subjects. Male gender, body mass índex (BMI), birth height,
peptide C, insulin, Homeostatic Model Assessment for insulin resistance (HOMA-IR), ALT and AST
levels were identified as independent risk factors for NAFLD in overall patients. In prepubertal subjects
male gender, BMI and ALT levels were identified as independent risk factors for NAFLD, while in
pubertal stages birth weight, peptide C, insulin, HgA1c%, HOMA-IR and family history of type 2
diabetes and dyslipidemia seem also to account. Predictive algorithms, combining the different risk
factos, presented an area under the curve (AUC) of 0.715, with maximum sensitivity (S) and specificity
(Sp) of 0.76 and 0.60, respectively. Pubertal status-specific algorithms presented AUCs (S, Sp) of 0.75
(0.80, 0.63) and 0.76 (0.56, 0.82) in prepubertal and pubertal subjects, respectively.
Conclusions: The risk factors for NAFLD in paediatric population seem to differ according pubertal
status. In addition to male gender and increased BMI, insulin resistence and family history of
dysmetabolism were shown to be important risk factors for NAFLD in pubertal subjects. The
algorithms developed present acceptable diagnostic ability for NAFLD in this population, although
external cross-validation studies are needed.
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Occurrence and levels of aflatoxin M1 and ochratoxin A in human milk of lactating mothers
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Objectives and Study: The aim of this study was to assess levels of contamination of human breast
milk by mycotoxins including Aflatoxin M1 and ochratoxin A. Further, to explore the associations
between the levels of AFM1 and OTA and several maternal parameters and dietary habits.
Methods: Levels of AFM1 and OTA were determined by competitive ELISA method, in 82 human milk
samples, from healthy lactating women, collected between the 2 nd and 5th day postpartum. A
structured questionnaire was filled during the collection of milk to report maternal and fetal data
concerning the dietary habits.
Results: The occurrence of AFM1 was 52.4% and all levels were below 25 ng/l (the limit for infant
milk) with a maximum level of 13.33 ng/l (median 5.64 ng/l). Whilst, the occurrence of OTA reached
55% with a maximum of 10.04 ng/ml (median 0.18 ng/ml). Moreover, the concentrations exceeded 0.5
ng/ml (the limit for infant foods) in 50.2% samples. Otherwise, several factors and dietary habits seem
to increase significantly the levels of AFM1and OTA in breast milk.
Conclusion: These finding show clearly that the contamination by OTA was very high in the breast
milk. Conversely, the contamination by AFM1 was low compared to those described in many other
countries. Besides, it is essential to advise the population and especially pregnant and lactating
women, on their dietary habits. However, it should be noted that even slightly polluted, breast milk
remains the best choice for babies.
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compared with oral rehydration therapy alone on the treatment of children with acute diarrhea
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Objectives: This study aims to evaluate the cost-effectiveness of Lactobacillus rhamnosus GG (L.GG)
associated with oral rehydration therapy (ORT), compared with ORT alone, on the treatment of
children with acute diarrhea in Mexico, from patient's perspective
Methods: Using published data on probiotics and costs, we built a cost-effectiveness analysis using a
time horizon of 15 days and a cycle length of one day. We considered four health states: 1) acute
diarrhea (inpatient cases); 2) acute diarrhea (outpatient cases); 3) healed; 4) death. The base case
was modeled as a hypothetical cohort of children from 1 month to 48 months of age diagnosed with
acute diarrhea. A Mexican patient's perspective was adopted. Outcome included was days of diarrhea
avoided. The incremental cost-effectiveness ratios (ICERs) less than MXN 459,058.95 (EUR
19,895.11) per day of diarrhea avoided were considered cost-effective. We also conducted a
deterministic sensitivity analysis to measure the robustness of the model.
Results: Analysis showed that days with diarrhea avoided of patients in LRGGLRGG and ORT was
12.60 days and for those only in ORT was 11.41 days. The total costs related to both groups were
MXN 1,356.39; EUR 58.78 (L.GG + ORT) and MXN 1,818.21; EUR 78.80 (ORT). The incremental
cost-effectiveness ratio (ICER) was MXN - 389.96; EUR - 16.90. Probiotic use dominated (more
effective and less costly) no probiotic use in all cases in deterministic sensitivity analysis.
Conclusions: L.GG + ORT for acute diarrhea in children from 1 month to 48 months of age in Mexico
more effective and less costly than only ORT. The use of this probiotic could lead to substantial cost
savings.
Keywords: Lactobacillus rhamnosus GG; acute diarrhea; Mexico; cost-effectiveness.

Parameter

Vivera® (L.GG)

Standard of care

Incremental

Costs (MXN)

1,356.39

1,818.21

-461.82

Costs (EUR)

58.78

78.80

-20.02

Days of diarrhea avoided 12.60

11.41

1.18

Incremental cost-effectiveness ratio (ICER) - MXN

-389.96

Incremental cost-effectiveness ratio (ICER) - EUR

-16.90

[Days with diarrhea avoided of patients in L.GG and ORT and costs related to treatment]
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Objectives and Study: Obesity and iron deficiency are two of the most frequent nutritional disorders
in pediatrics. Since the discovery of hepcidin and its role in the regulation of iron metabolism (Fe) and
in the anemia of chronic disorders, we know better the etiology of iron deficiency in obesity. The
objective of this study is to analyze the alterations of Fe metabolism in obese children and
adolescents, relating iron deficiency with obesity as measured by body mass index (BMI), abdominal
obesity (by abdominal circumference (AC) and waist / height ratio). (WHR)) and chronic
proinflammatory state (using C-reactive protein CRP).
Methods: Analytical, observational, cross-sectional study of patients between 1-14 years, diagnosed
of obesity (z-score of BMI> 2DE) in Children´s Endocrinology visits for one year. Secondary obesity
and patients with infectious or neoplastic processes were excluded. Age and sex, BMI, AC, WHR, and
analytical data were analyzed: red blood cells, hemoglobin, corpuscular volume (CV), iron, iron binding
capacity, saturation index, transferrin, ferritin and CRP. Statistical analysis using SPSS v.17.0.
Significant association p < 0.05.
Results: 85 patients. 47 girls. Average age 9.5 years +/- 2.58 years. Average BMI: 27.59kg / m2 with
range between 18.6-41.9. Average of sideremia: 71.25 µg / dl with range between 16-151. Ferritin
average: 41.28ng / ml with range between 4-118. Average CRP: 0.21mg / dl with range 0-2.3. Latent
iron deficiency was identified in 60% of the sample, iron deficiency without anemia in 28.3% and iron
deficiency anemia in 8.2%. The alteration of the Fe metabolism had a positive correlation with the AC
(p = 0.004), and z-score of AC (p = 0.07), not so with the BMI (p = 0.348) or the WHR (p = 0.68).
When we analyzed the correlation between BMI, AC and WHR with the different hematological
parameters, we found a significant negative relationship between AC and sideremia (r = -0.248, p =
0.03) and AC and Fe saturation index (r = -0.341; = 0.002) and significant positive correlation between
AC and transferrin (r = 0.275, p = 0.027) and Fe binding capacity (r = 0.226, p = 0.049). The BMI
correlated significantly and negatively with the saturation index of Fe (r = -0.25, p = 0.02), while the
WHR does not present statistically significant correlations with any blood parameter analyzed. We did
not find an association between CRP levels and alterations in ferric metabolism.
Conclusions: Alterations in iron metabolism are a comorbidity present in almost all of our obese
population. The iron deficiency without anemia is the most frequent alteration. Alterations of Fe
metabolism correlate positively with AC and PA z-score and with WHR, possibly related to the chronic
low-grade proinflammatory state present in obesity. Due probably to the small sample size, it has not
been possible to demonstrate an association between BMI and impaired Fe metabolism and between
it and CRP, using ultrasensitive CRP and hepcidin as the best inflammation marker. More studies with
larger sample size, levels of inflammatory mediators and inclusion of healthy children would be
interesting, analyzing other exogenous factors that may influence the inflammatory status and iron
deficit of our patients.
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Outcome of growth pattern and neurodevelopment in premature infants in one-year old postdischarge
Weijun Chen1, Chai Ji1, Mingyan Li1, Ying Lv1, Mingyuan Wu2, Jie Shao1
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Objectives and Study: Premature infants are at high risk for developmental delay and cognitive
dysfunction, what kind of growth pattern post- discharge in premature infants beneficial to outcome of
neurodevelopment is unclear. We aimed to compare neurodevelopment outcomes in different growth
patterns post- discharge for premature infants, and to explore risk factors for poorer growth and
neurodevelopment.
Methods: Anthropometry was measured at each visit and neurodevelopmental profile at corrected
age of 12-month was examined in 208 preterm infants using the Bayley Scales of Infant and Toddler
Development (2nd Edition). Small for gestational age (SGA) defined as birth weight below the 10 th
percentile for gestational age).EUGR defined as the body weight at discharge below the 10th percentile
of the standard growth curve for the corrected age with an appropriate birth-weight for gestational age.
Growth patterns were defined as catch-up growth (CU), following the curve (FTC),and catch-down
growth (CD) according to the changes of weight Z-score between two time points (from born to the
different corrected age) with >1, -1~1, or < -1, respectively. Regression model was used to analyze the
relationships between different growth patterns and neurodevelopment outcomes.
Results: The body weight and length of preterm infants with SGA or EUGR were significantly lower
than that of AGA or non-EUGR preterm at the corrected age of 40 weeks, and 1, 2, 4, 6, 12 months
(p< 0.05), respectively. The head circumferences in SGA group were significantly lower than that in
AGA group (p< 0.05) at all corrected age time points, while the head circumferences in EUGR group
caught up with that of non-EUGR group at the corrected age of 6 months. There were more infants
with gestational age (GA) < 32 weeks, respiratory distress syndrome (RDS), hypoglycemia and
neonatal asphyxia in CD group than that in CU and FTC groups(p< 0.05). The scores of Mental
Developmental Index( MDI) and Psychomotor Developmental Index (PDI )in CD group didn't show any
significant differences compared with CU and FTC groups at the corrected age of 6 months, though
with a trend of lower. Both of CD and CU groups presented lower PDI scores compared with FTC
group at the corrected age of 12-month (P < 0.01), the score of MDI in CD group still showed a lower
trend with no significant difference at this time point, compared with CU and FTC groups. There were
no significant differences in the incidences of MDI< 70 between CD, FTC and CU groups at the
corrected age of 12 -month ( 15.3%, 5.8%, 8.3%, p>0.05), while the incidence of PDI< 70 in CD group
was much higher than that in FTC and CU groups (38.4% vs. 10.4%, 13.8%, P< 0.05) at this time
point. Multiple regression model analysis revealed that the risk of motor developmental delay in CD
and CU groups was as high as 5.23 (95%CI: 1.37-19.91, p=0.015) and 1.11 (95%CI: 0.43-4.79,
p=0.548) times of that in FTC group respectively, when adjusted by GA, birth weight, and neonatal
complications.
Conclusions: Appropriate growth pattern post-discharge may be more beneficial to
neurodevelopment for preterm infants at the first year of life. There are many adverse factors such as
SGA, EUGR and neonatal complications which may influence the growth pattern post-discharge and
neurodevelopment.
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Decline in age at menarche and associations with nutritional status: results from two
representative national surveys of Israeli adolescents, 2003 to 2016
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Objectives and Study: The timing of puberty has important clinical, public health and social
implications. Globally, there are distinct trends indicating a decline in the age of puberty. However, in
the last decade, limited data has been published from the developed world. This study evaluated
changes in the age at menarche and associated factors in Israeli girls from 2003 to 2016.
Methods: Data from two national representative surveys (MABAT- Israeli Youth Health and Nutrition)
were analyzed and compared. Both surveys were cross-sectional, school-based studies, including
students in 7th to 12th grade (ages 11-19 years). The first survey was conducted between the years
2003-2004, and the second, between 2015-2016. Kaplan-Meier survival analysis was used to estimate
the cumulative probability to reach menarche according to age. Differences by population group
(Jews/Arabs) were also determined. Cox proportional hazard models were applied to identify the
independent predictive factors of age at menarche.
Results: The median age at menarche declined from 13.0 years (IQR: 12.0, 14.0) in 2003-2004 to
12.5 years (IQR: 12.0, 13.0) in 2015-2016. The probability to start menstruation at age ≤12 years
increased from 34.1% to 47.2%. Jewish girls reached menarche earlier than Arabs, but no significant
differences were found regarding the downward trend in the past decade. In both surveys, higher BMI
was associated with a younger age at menarche, with hazard ratio (HR) for one unit of BMI-z score of
1.19 in each survey (p< 0.001). In both the 2003-2004 and the 2015-2016 surveys, the HR was higher
in girls categorized as overweight [HR=1.24 (95% CI: 1.11, 1.38, p< 0.001); HR=1.22 (95% CI: 1.10,
1.37, p< 0.001), respectively] and obese [HR=1.36 ( 95% CI: 1.15, 1.61, p< 0.001); HR=1.45 (95% CI:
1.25, 1.69, p< 0.001), respectively], compared to normal weight. Socioeconomic status did not appear
to impact Jewish girls´ age at menarche, but a significant association was found in the Arab population
(p< 0.001). Following a multivariate analysis, including chronological age, population group, BMI and
socioeconomic status, age at menarche remained significantly lower in 2015-2016 versus 2003-2004:
HR=1.12 (95% CI: 1.06, 1.19), p< 0.001.
Conclusions: This study confirms the trend toward earlier menarche in Israel. This finding is closely
associated to nutritional status and population group but also indicates other environmental factors are
likely involved.
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HMO stimulated bifidobacteria contribute to risk reduction for lower respiratory tract illnesses
with a 2-HMO containing infant formula through protective effects on mucosal barrier function
Norbert Sprenger1, Dominique Donnicola1, Monique Julita1, Francois-Pierre Martin2, Bernard Berger1
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Objectives and Study: Human milk oligosaccharides (HMOs) may support immune protection, partly
via their action on the early life gut microbiota. Exploratory findings of a randomized placebo controlled
trial (RCT) associated 2'Fucosyllactose (2'FL) and Lacto-N-neotetraose (LNnT) supplemented formula
feeding with reduced risk for reported lower respiratory tract illnesses (LRTI) and bronchitis (B) (Puccio
et al. (2017) JPGN 64: 624). We have now explored putative gut microbial mechanisms in relation to
these clinical results.
Methods: We analysed stool samples collected at three months of age for microbiota composition and
metabolites, including short chain fatty acids (SCFA) from the referenced RCT (NCT01715246) in
association to reported LRTI, B and AB use through the first year of life. Individual bifidobacteria
strains including Bifidobacterium longum subsp infantis (Binf; ATCC15697) were grown anaerobically
at 37°C in 2 steps, with the second in cell culture medium containing 0.1% glucose with an additional
1% (w/v) glucose, or 1% (w/v) of either 2'FL, LNnT or 6'siayllactose (6'SL). Bacterial growth and pH
were monitored, supernatants collected, and sterile filtered to have conditioned media (CM). CM were
pH adjusted to 7.4 and used in cell based in vitro assays to study i) inflammation modulation using
HT29 cells expressing a reporter gene under the control of NFkB, ii) epithelial barrier function using
Caco-2 cells challenged with Salmonella typhimurium (SL1344) and iii) airway epithelia A549 cell
reactions to a human respiratory syncytial virus (RSV; VR-1540). In CM, SCFA were quantified by
HPLC-UV.
Results: Infants experiencing at least one reported LRTI (n=40/81) or B (n=29/92) in the first year of
life showed a lower abundance of all Bifidobacterium sp. (LRTI: p=0.06; B: p=0.04) and specifically B.
longum subsp infantis (LRTI: p=0.0018; B: p=0.04) in stool at 3 months of age. Infants with LRTI had a
B. longum subsp infantis median abundance of 0.02 (mean with 95% CI: 2.2 (0 - 5.3)) in stool
compared to 0.06 (mean with 95% CI: 5.2 (2.2 - 8.1)) in those with no LRTI. Infants with LRTI or B also
showed a lower proportion of acetate/SCFA (LRTI: p=0.035; B: p=0.007).
Preclinical, both 2'FL and LNnT, but not 6'SL stimulated Binf metabolic activity beyond growth
promotion, seen by increased acetate formation compared to the control. CM from 2'FL and LNnT
stimulated Binf dampened epithelial cells either upon challenge with the inflammatory cytokine TNFα
or Salmonella, and protected cells from Salmonella invasion as compared to control CM. Acetate was
sufficient to dampen epithelial inflammatory reaction to RSV and to reinforce epithelial barrier
resistance to Salmonella in a dose dependent manner when added to fresh culture media or control
CM.
Conclusions: Acetate derived from conditioned media of 2'FL and LNnT stimulated Binf was sufficient
to support mucosal barrier function and pathogen resistance. These data add important mechanistic
understanding to the clinical outcomes of reduced risk for LRTI and B in infants fed the 2-HMO
supplemented formula associated with increased stool Bifidobacterium abundance.

Disclosure of Interest: All authors are or were (MJ) employees of Nestec Ltd.
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Children's intake of key vitamins & minerals for cognitive and immune development: a crosscountry comparison
Anne Laure Tardy1, Alèxia Aran Ballestra2, Gunseli Cansu Yilmaz3, Milana Dan4, Daniel Marquez
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Objectives and Study: Some vitamins and minerals are known to contribute to an appropriate
cognitive (vitamins B3, B6, B12, C, zinc, iodine) and immune (vitamins B6, B12, C, A, D and zinc)
development and function in children and teenagers. This is usually taken into account in setting the
recommendations regarding dietary intake in these micronutrients. However, reliable information
related to the actual dietary intakes in children populations of these micronutrients is not always easily
available. Indeed, in this study, possible gaps between recommendations and intakes, were identified
in European (Spain, Belgium, Ireland, Turkey), Latin American (Brazil & Mexico) and Asian (Vietnam)
countries, in different age groups. The objective of this study, sponsored by Sanofi, was to provide an
overview of the risk of insufficient intakes and detect potential variation across geographic regions and
ages (3 to 12 years old).
Methods: For each selected country, the most recent nation-wide representative dietary survey,
including children and/or teens was searched. Reports (including in local language) were retrieved
from government agencies web sites and publications from Medline. Prevalence of inadequate intakes
were approached using the proportion of the age group with intakes below the Estimated Average
Requirement (EAR) in the country, or the position of the mean or median intake relatively to the EAR
or to the Population Reference Intake (PRI) or to the Adequate Intake (AI). When EAR was not
available, it was estimated as 77% of the PRI or AI. The risk of insufficient intake was estimated as
“low” when less than 10-15% of children or teenager groups intake was below the EAR, as “possible”
when 15 to 40% was below EAR, as “real” when 40 to 70% was below EAR and as “high” when more
than 70% of the population intake was below the EAR.
Results: Findings confirmed the well-known risk of inadequate intakes of vitamin D and highlight other
threats for vitamins A and E, iodine and zinc and, to a lower extent, vitamins B3 and B6, in children in
several countries, including developed ones.
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[Risk of inadequate nutrient intakes/status in children populations (CP) 3-12. MI: median/mean intake.
*: iodine status based on urinary iodine (WHO)]
Interestingly, inadequate intake was more frequent in girls compared to boys and in teenagers
compared to younger children. For example in Mexico, 40% boys and 49% girls aged 5-11 presented
low zinc intake. Teenagers were also most likely to be at risk than younger children: in Turkey, 47% of
girls aged 4 to 6 had inadequate intakes of vitamin B12, but it increased to 87% at ages 15-17.
Patterns of intakes are variable across countries and this can reflect differences in dietary habits or
food availability but also discrepancies between local dietary recommendations or food composition
tables.
Conclusions: Inadequate dietary intakes are far of being exceptional in most countries in this
selection of vitamins and minerals which are critical for children's development, immunity and health.
Children's and teenagers' diets should be improved and dietary supplement can be a useful help in
closing the gaps between recommendations and actual intakes, at least until their diets improve.

Disclosure of Interest: AT, AA, GY, MD, DM, YL and EP are sanofi employees. VAB has received
fees from Sanofi.
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The glycation level of milk protein strongly modulates post-prandial plasma lysine availability
in vivo in humans
Glenn A.A. van Lieshout1,2, Jean Nyakayiru1, Jorn Trommelen1, Janneau van Kranenburg1, Lex B.
Verdijk1, Marjolijn Bragt2, Luc J.C. van Loon1
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Objectives and Study: Industrial heat treatment of milk protein results in protein glycation e.g. in
infant formula. From in vitro and animal studies, a high protein glycation level has been suggested to
compromise the post-prandial rise in plasma amino acid availability following protein ingestion. In the
present study we assessed the impact of glycation level of milk protein on post-prandial plasma amino
acid responses in vivo in humans.
Methods: Fifteen healthy young men (age: 26±1 y, Body Mass Index: 24±1 kg/m2) participated in this
randomized cross-over study and ingested milk protein concentrates (whey:casein ratio 60:40) with a
protein glycation level of 3%, 20%, and 50%. On each trial day, blood samples were collected at
regular intervals during a 6-h post-prandial period to assess amino acid concentrations using ultraperformance liquid chromatography.
Results: Plasma essential amino acid concentrations increased following milk protein ingestion, with
the 20% and 50% glycated milk proteins showing lower overall essential amino acid responses when
compared with the 3% glycated milk protein (161260±1747 and 141984±1739 vs 177760±2167
µmol·L-1·6 h-1, respectively; P≤0.011). The lower post-prandial plasma amino acid responses were
fully attributed to an attenuated post-prandial rise in plasma lysine. Plasma lysine responses
(incremental area under the curve) following ingestion of the 20% and 50% glycated milk proteins
were 35±4% and 92±2% lower when compared with the 3% glycated milk protein (21257±1387 and
2830±730 vs 33323±1693 µmol·L-1·6 h-1, respectively; P< 0.001).
Conclusions: Milk protein glycation lowers post-prandial plasma lysine availability in vivo in humans.
The lower post-prandial release of lysine following ingestion of proteins with a high glycation level may
compromise the muscle protein synthetic response to feeding.

Disclosure of Interest: Presenter G.A.A. van Lieshout is employee of FrieslandCampina. Authors
G.A.A. van Lieshout and M. Bragt are employees of FrieslandCampina.
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The cow's milk-related symptoms score (CoMiSS™): a useful tool in the clinical setting results from an observational study
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Objectives and Study: The CoMiSS score was developed as an easy-to-use awareness tool for
primary health care providers to increase the awareness of the most common symptoms of cow's milk
protein allergy (CMPA) and the evolution of symptoms during a therapeutic intervention. The purpose
of the study was to evaluate the score in infants with symptoms indicative of CMPA and to evaluate its
usefulness in the clinical practice.
Methods: The study took place in 4 European countries (Belgium (BE), Czech Republic (CZ),
Germany (GER), United-Kingdom (UK)) and the dietary intervention was according to the current
practice of the participating HCP in order to obtain “real world data”. CoMiSS was determined in 268
infants and young children (145 boys, 117 girls) aged 0-18 months at the first visit upon presenting
symptoms suggesting CMPA and again after 3 weeks of a dietary intervention, with a cow milk protein
free diet.
Results: The characteristics, of the infants included, differed according to the country at first visit for
age in weeks [mean ± SD] (12.7 ± 10.0 for BE; 24.1 ±14.2 for CZ; 21.4 ± 17.7 for GER; 34.1 ± 17.7 for
UK) and duration of symptoms in weeks [mean ±SD] (6.9 ± 9.1 for BE, 11.5 ±10.4 for CZ, 9.7 ± 12.4
for GER and 24.0 ± 15.4 for UK )
In all countries, weight and height were in line with the reference growth chart and no growth failure
was recorded before diagnosis. The median (IQR) CoMiSS score at inclusion was 11 (8-14) overall,
11 (8-14) in BE, 13 (12-16) in CZ, 8 (6-10) in GER and 7 (4-10) in UK. After 3 weeks of intervention
per routine prescription the median (IQR) CoMiSS scores was 4 (2-6) and per country: BE 4 (2-6), CZ
3 (2-5), GER 4 (2-6), UK 3 (1-6). The scores after 3 weeks are in line with those considered as normal
in healthy infants.
At the first visit, 145/268 were prescribed medication for their symptoms with 35 (13%) taking one or
more antacids. Additional medication was prescribed in 48 (18%), including 8 given a new prescription
for an antacid. Data were analyzed per Intention to Treat and Per Protocol without notable differences.
Conclusions: This study confirms that CoMiSS is a useful tool to increase the awareness of CMPA
"in real life". Differences were noted between the four countries.

Disclosure of Interest: AJ and PG are employees of Nestle Health science. YV has given
presentations, is in advisory board for different infant formula companies
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The composition of gut mcrobiota and its associations with BMI, adiposity and stool short
chain fatty acids in obese children
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Objectives and Study: Recent studies have shown that the gut microbiota influences on the
pathogenesis of obesity. Fermentation end products, short chain fatty acids (SCFAs), are believed to
involve in the regulation of inflammatory reactions. The change of SCFAs digestion and fermentation
due to gut microbiota dysbiosis may be linked to obesity and unfavorable metabolic outcomes. The
aim of this study was to investigate the gut microbiota composition and its associations with BMI, waist
circumference (WC), adiposity and microbiota-derived SCFAs in obese Thai children.
Methods: Cross-sectional study of obese children aged 7-15 years was conducted between October
2017 and September 2018. Obesity was defined as BMI above 2SD according to WHO reference. All
of them underwent the measurement of body composition by using bioelectrical impedance analysis.
The DNA was extracted from stool samples for 16S rRNA sequence analysis for relative abundance of
gut microbiota composition. Stool SCFAs were evaluated by HPLC technique. The relationships
between gut microbiota, BMI, WC, adiposity and SCFAs were assessed by Spearman correlation.
Results: Sixty-one obese children participated in the study; 39 (64%) were boy. Mean age was
10.6±2.1 years and average BMI was 27.9±4.1 kg/m 2. Mean WC was 90.2± 10.4 cm. The mean of fat
mass index, fat free mass index, trunk fat mass index and percentage of fat were 11.6±2.6, 15.8±2.9,
6.2±1.4 kg/m2 and 41.3±5.4%, respectively. Twenty nine stool samples underwent 16S rRNA
sequencing and analysis (Further data analysis is on process.). The predominant phyla is
Bacteroidetes (46%), which was a different phyla compared to the lean individuals from the previous
study in Asia (Figure 1), and the Firmicutes to Bacteroidetes ratio was 0.18. The median of acetate,
propionate and butyrate from 59 samples were 249.8 (172.6, 303.1), 96.8 (76.3, 125.3) and 90.1
(70.8, 120) µmol/g, accordingly. WC was positively associated with butyrate (r=0.3, p=0.022) but not
with the gut microbiota or other variables.
Conclusions: Bacteroidetes is the highest abundance in obese Thai children, indicating that
differences in gut microbiota composition between obese and lean subjects in Asia. The waist
circumference, one of the criteria to diagnose metabolic syndrome, was positively correlated with
butyrate. This may be associated with butyrate-producing bacteria dysbiosis in obese children. Gut
microbiota composition and diversity lead to variations in SCFAs have to be proven. The dietary
interventions may be considered as a treatment option to normalized dysbiosis against childhood
obesity and metabolic syndrome.
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[Figure 1 The relative abundance of gut microbiota between obese and lean children]
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How do children “carry” their weight - a quality of life assessment
Raluca Maria Vlad1,2, Oana Elena Iaru3, Livia Brezeanu1, Daniela Pacurar1,2
1Grigore

Alexandrescu Emergency Hospital for Children, Paediatrics, Bucharest, Romania
Davila University of Medicine and Pharmacy, Paediatrics, Bucharest, Romania
3Alexandru Trestioreanu Oncologic Institute, Oncopaediatrics, Bucharest, Romania
2Carol

Objectives and Study: Worldwide, throughout one generation the prevalence of obesity in children
doubled. The authors aimed to evaluate how overweight/obese children and their parents perceive
their quality of life.
Methods: We conducted a prospective study that included overweight (BMI 85th to 95th percentile) or
obese (BMI ≥95th percentile) 3-18 years old children. The patients were enrolled in the Paediatrics
Department of “Grigore Alexandrescu” Children's Hospital where they were admitted for unrelated
pathology. Both children and their parents were asked to fill in a PedQL General Well-Being Scale; for
the parents an additional PedQL Family Impact Module was applied.
Results: Ninety three patients were enrolled (66.6% obese). The mean age was 11 years 1 month,
the sex ratio M/F=1.02/1, 66.6% came from urban areas. 63.8% of the children had at least one obese
parent. 39.7% of overweight/obese children declared they had intrafamilial conflicts, 11.8% had no
friends and 13.9% had been feeling marginalized by their peers. The percentages were slightly higher
in the obese subgroup. A PedQL General Well-Being Scale was applied to all 93 children resulting a
mean percentage value of 76% and to 79 of their parents resulting in a similar mean, 79%. Only
10.7% of children perceived their quality of life to be ≤ 50% of the best achievable score and only
11.3% of the parents in regard to their child's quality of life. In terms of family impact as appreciated by
the PedQL Family Impact Module, the results were very different, the parents giving a mean score of
36%. Regarding the general health condition, neither the children, nor the parents considered it to be
impaired, scoring at least good for general health in 69.9% and 72.1%, respectively.
Conclusions: Obesity is a disease that generates complications from a young age. Neither
overweight/obese children, nor their parents consider the quality of life to be significantly affected in
our sample. However, the situation seems to be different in terms of social interaction and family
impact. Alarmingly, the ponderal excess is not perceived as a real health issue. Subsequently a lack of
motivation to overcome this condition will arise. Education and medical advice should raise awareness
into the short/long term implications of obesity as a chronic disease.
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Improvement of biting skills during feeding therapy
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Pediatrics, Warsaw, Poland
Objectives and Study: Children get and improve their eating skills firstly during breast-feeding or
feeding with a bottle, then with a spoon, to reach the biting ability. The window of opportunity for
developing biting skills by children occurs between 8th and 24th month of life. Behavioral feeding
difficulties can contribute to the situation when parents do not offer their children food that is adequate
to their age, what leads to missing opportunity to new experiences and in consequence children do not
develop their skills. The aim of this study was to verify if lack of biting skills coexisting with feeding
disorders always requires a special logopedic therapy (SLT) to improve these skills.
Methods: We performed a retrospective study in children underweaning the feeding therapy in our
hospital. For the study we qualified 13 healthy children suffering from feeding disorders (mean age 12
months ±3,3) who could not master biting skills, ate mostly liquid and pulpy foods and had skills of
eating with a bottle or a spoon. We assessed lack of biting skills based on questionnaires completed
by parents. Parents expected a special logopedic therapy focused on improving eating skills to be
conducted, but instead of it we introduced a new feeding scheme, due to which solid foods adequate
to child's age and finger foods for one meal during the day were offered. According to the rules of the
therapy, children should not be urged to eat during all meals during a day and they should eat finger
foods by themselves, and following these rules by parents was crucial during introducing a new
scheme.
Results: Before therapy 11 of 13 children were fed only by parents during each meal in spite of good
gross motor skills. After 1-2 weeks of introducing new feeding scheme, 10 of 13 improved their biting
skills - they bit finger and solid foods and did not require SLT focused on improving eating skills.
Although parents expected a special therapy to be performed, it turned out that using the feeding
scheme exclusively gave expected results.
Conclusions: Introduction of solid foods in children's diet when they are 9-18 months old improves
development of their self eating and biting skills. Children with behavioral feeding difficulties are often
deprived of solid and finger foods by their parents. Changing the feeding scheme and not urging
children to eat should be first interventions when a therapy focused on improving eating skills is
considered.
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No effect of glucomannan on body weight reduction in children with overweight and obesity: a
randomized controlled trial
Bartlomiej Mateusz Zalewski1, Hania Szajewska1
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Objectives and Study: Glucomannan (GNN), a water-soluble dietary fiber, is marketed for weight
reduction. Evidence of its effectiveness in children is sparse. We assessed the efficacy of GNN
supplementation on the body mass index (BMI) for age Z-score in children with overweight and
obesity.
Methods: In this randomized, double-blind, placebo-controlled trial we enrolled 96 children aged 6 to
17 years, with overweight or obesity based on the WHO growth criteria (>+1 SD or >+2 SD,
respectively). Participants were assigned to receive GNN or placebo (maltodextrin), both at a dose of
3 grams/day, for 12 weeks, and were followed-up for the next 12 weeks. Concomitant care included
dietetic consultation, encouragement of at least 60 minutes/day of moderate to vigorous physical
activity, and advice of limiting screen time to less than 2 hours a day. The primary outcome was the
difference in the BMI for age Z-score change (baseline vs. end of the intervention) between the groups
at 12 weeks.
Results: Compared with placebo, GNN had no effect on the BMI for age Z-score at 12 weeks (mean
difference: 0.0, 95% Confidence Interval: -0.1, 0.1). There was also no difference between the groups
for any of the secondary outcomes, with three exceptions. Compared with the placebo group, the GNN
group had lower total and LDL cholesterol concentrations at the end of the intervention. Additionally,
the blood pressure was higher at 12 weeks (systolic) and at 24 weeks (diastolic) in the GNN group.
Adverse events were similar in both groups.
Conclusions: The administration of GNN compared with placebo had no effect on weight reduction in
children with overweight and obesity (NCT02280772).
Funding: Grants no. 1W44/PM11D/15 and no. RG1/2016.
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Postnatal determinants of blood pressure at 6.5 years of age in children born extremely
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Objectives and Study: Children born extremely preterm (EPT) have higher blood pressure (BP) than
term-born children. This might be attributed to adverse developmental programming by altered earlylife exposures. We assessed associations between nutrition, growth and hyperglycaemia early in
infancy, and BP at 6.5 years of age in children born EPT.
Methods: Nutrition, growth and glycaemia status data were collected from the Extremely Preterm
Infants in Sweden Study (EXPRESS), a population-based cohort including infants born < 27
gestational weeks during 2004-2007. At follow-up at 6.5 years of age, three BP measurements were
performed at resting conditions and height and weight measured in a sub-cohort of 171 children. Zscores for systolic (SBP) and diastolic (DBP) blood pressures were calculated as outcomes.
Results: Increased daily protein intake during postnatal weeks 1 to 8 was associated with higher DBP
at follow-up (0.40 SD higher DBP for every increase of 1 g/kg/d in protein intake). Increased daily
carbohydrate intake during postnatal weeks 1 to 8 was associated with higher SBP and DBP (0.18
and 0.14 SD higher SBP and DBP, respectively, for every increase of 1 g/kg/d in carbohydrate intake).
Increase in weight and length was not associated with higher BP at follow-up. Neonatal
hyperglycaemia was associated with higher DBP.
Conclusions: Increased protein and carbohydrate intakes during the first weeks of life, as well as
neonatal hyperglycaemia, were associated with higher BP at 6.5 years of age in children born EPT,
whereas weight gain and linear growth during the same period were not. Early-life exposures that can
be modified has a role in determining long-term outcomes in children born extremely preterm.
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Investigation of nutrition management in children with ECMO after congenital heart surgery
Yueyue Zhang1
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Objectives and Study: To investigate the current nutrition status and clinical nutrition supports for
children with VA-ECMO after congenital heart surgery.
Methods: Retrospective study was used to Investigate the nutritional support and outcomes from 13
children with VA-ECMO after congenital heart surgery.
Results: The average age of 13 children was 8.9 months, enteral Nutrition (EN) was used in 100%
children, while parenteral nutrition (PN) was used in 23% children. The starting time of EN was 24
hours after operation, and the duration of EN usage was 26 days according to the EN support
protocal. The energy intake of children was 63 (44-89) kcal/kg.d, weight loss at discharge was -0.5(0.8-0.8) kg.
Conclusions: It is the main nutrition support by Combining EN with PN for children with VA-ECMO
after congenital heart surgery, however the calorie intake does not meet the daily calorie requirement
during the VA-ECMO treatment.
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