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RISK OF ASPIRATION PNEUMONIA IN PEDIATRIC PATIENTS WITH DYSPHAGIA WHO WERE
FOUND TO HAVE LARYNGEAL PENETRATION ON THE INSTRUMENTAL SWALLOW
EVALUATION . Aamer Imdad, Alice Wang, Natalie Crespo, Vaishali Adlakha
Division of Pediatric Gastroenterology, SUNY Upstate Medical University, Syracuse, NY
Introduction
Dysphagia affects many children around the globe. Videofluoroscopic swallow study (VFSS) and fiberoptic
endoscopic evaluation of swallowing (FEES) are the most objective studies to define swallowing function. The
presence of tracheal aspiration during these studies in children with dysphagia is associated with an increased risk of
aspiration pneumonia. The association of laryngeal penetration with aspiration pneumonia remains unclear. This
systematic review and meta-analysis aimed to assess the risk of aspiration pneumonia in children with laryngeal
penetration on VFSS/FEES and compare it to children with tracheal aspiration and with neither.
Methods and Analysis
Systematic electronic searches were conducted on PubMed, EMBASE, Web of Science, CINHAL, Scopus,
Cochrane CENTRAL, LILACS, and WHO Global Index Medicus. The primary outcome was incidence of aspiration
pneumonia. The secondary outcomes were incidence of hospitalization, PICU admission, enteral tube requirement,
growth, symptoms improvement, and mortality. The Cochrane Risk of Bias In Non-Randomized Studies of
Interventions (ROBINS-I) tool was used to assess the risk of bias. Meta-analysis was used to pool studies. We
pooled dichotomous outcomes to obtain an odds ratio (OR) and reported with 95% confidence intervals (CI). The
overall grade (certainty) of evidence was assessed using the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) criteria.
Results
Twelve observational studies were included with a total of 2995 participants from five countries. Data from each
study were extracted and analyzed using RevMan software. The odds of aspiration pneumonia was 44% in patients
with laryngeal penetration compared to no laryngeal penetration (OR 1.44, 95% CI [0.94, 2.19]). The certainty of
the evidence was low for this outcome. For children with dysphagia who had tracheal aspiration, the odds of
aspiration pneumonia were 172% increased compared to no tracheal aspiration (OR 2.72, 95% CI [1.86, 3.98]). The
certainty of the evidence was moderate for this outcome. There was a 74% increased odds of enteral tube
requirement in patients with tracheal aspiration compared to those with no aspiration (OR 1.74, 95% CI [1.02,
2.97]). Certainty of evidence was high for this outcome.
Conclusions
The odds of aspiration pneumonia were lower in children with laryngeal penetration than with tracheal aspiration
when compared with no laryngeal penetration or tracheal aspiration. The overall certainty of the evidence was low
to moderate for laryngeal penetration and tracheal aspiration respectively. Future studies are needed to determine the
significance of these findings on instrumental feeding evaluation and risk of aspiration pneumonia.
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COST SAVINGS ASSOCIATED WITH COMMERCIAL BLENDERIZED TUBE FEEDING FORMULAS
IN POST-ACUTE CARE PEDIATRIC PATIENTS. Aimee Henrikson1, Amarsinh Desai2, Francine Allen1, Swapna
Yeddula3, Krysmaru Araujo Torres1
1
Medical Affairs, Nestle Health Science SA WellNes Centre, Vevey, Vaud, Switzerland; 2Market Access, Nestle
Health Science SA WellNes Centre, Bridgewater, NJ; 3Data Analytics, Clarivate Analytics US
LLC, Bangalore, India
Background
Enteral nutrition (EN) is an important, life-sustaining treatment for individuals with functional gastrointestinal (GI)
tracts who are unable to consume adequate oral intakes. EN is often initiated in the hospital setting and may
continue upon discharge as part of the continuum of care. Due to its clinical and economic benefits, the use of home
enteral nutrition (HEN) as part of post-acute care is increasing in the US.1 However, intolerance to enteral formulas
can be a challenge in pediatrics receiving HEN and can lead to increased healthcare resource utilization (HCRU) and
costs.2 The objective of this study was to evaluate costs among pediatric patients receiving a commercial blenderized
tube feeding (CBTF) formula in post-acute care.
Methods
A retrospective, observational study was conducted using a nationally representative US claims data obtained from
the Decision Resources Group Real World Evidence Data Repository, which covers 98% of US health plans,
including medical and pharmacy claims. Patient characteristics, comorbidities, concomitant medications use, GI
intolerance symptoms, HCRU, and costs of care were assessed in children (< 14 years) receiving a CBTF formula
(Compleat® Pediatric Organic Blends, Nestlé HealthCare Nutrition, US) as sole-source nutrition for ≥7 days in
post-acute care between January 2018 and December 2020. The index date was defined as date of hospital
discharge. Outcomes were measured in pre-index (within 1 year before discharge date) and post-index (last record in
study period at 28, 84, and 168 days post-discharge) periods. HCRU as emergency department, inpatient, outpatient,
urgent care and other visits were captured. Using GLM model adjusted for age, sex and Charlson Comorbidity Index
score the multivariate costs associated with these visits were compared in pre-index and all post-index periods.
Results
The study included 469 children using the CBTF formula in the post-acute care setting (44% female; mean [standard
deviation (SD)] age at index date 5.2 [3.32] years) from all regions of the US. Details on patient demographics and
clinical characteristics are reported previously.3 Use of CBTF formula was well tolerated and associated with
statistically significant reductions in GI intolerance symptoms including nausea and vomiting, constipation, diarrhea,
abdominal pain and distension, gagging and retching at all post-index periods (P<0.001). While all patients required
outpatient visits post-discharge, significantly fewer patients required emergency department visits, inpatient visits,
urgent care, and other services at all time points post-index compared with pre-index (p<0.05). The results from the
multivariate analysis revealed that adjusted costs significantly decreased for emergency department, inpatient,
outpatient, urgent care, and other visits at all post-index periods compared to the pre-index (p<0.001) (Table 1).
Conclusion
Use of this CBTF formula in pediatric patients in the post-acute care setting was associated with significant cost
savings. The observed reductions in HCRU and costs indicate a potential role of CBTF in reducing economic burden
both to patients and the healthcare system.
References
1. Mundi MS et al. Nutr Clin Prac. 2017;32(6):799–805.
2. Elfadil OM et al. J Parenter Enteral Nutr. 2021:1-9.
3. Henrikson A et al. J Parenter Enteral Nutr. 2022;46:S74–S226.
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Table 1: Cost Comparison Post-index versus Pre-index in Pediatric Patients Receiving CBTF Formula in Post-Acute
Care (N=469)

3
PROTOCOLIZED INTERVENTION FOR CHILDREN AND ADOLESCENTS WITH
PHAGOPHOBIA. Andrea Begotka1, Alan Silverman1, Praveen Goday2
1
Pediatric Psychology and Developmental Medicine, Medical College of
Wisconsin, Milwaukee, WI; 2Gastroenterology, Medical College of Wisconsin, Milwaukee, WI
Objective: Phagophobia, otherwise known as choking phobia, is a condition that occurs when an individual has an
aversive oral experience causing severe fear of eating or swallowing, often resulting in significant restricted oral
intake, weight loss, and/or medical problems. The purpose of this study is to prospectively evaluate the effectiveness
of a protocolized shaping intervention for children with phagophobia.
Methods: Twenty-one children (12 males) diagnosed with phagophobia (mean age 8.5 years) who were assessed and
treated by a physician and completed a shaping protocol with a pediatric psychologist were included in this study.
Two participants were dependent on nasogastric tube feeding at the start of treatment. The shaping protocol
consisted of outpatient therapy involving graduated food exposure with anxiety reduction strategies to eliminate
anxiety and thereby expand participants’ diet.
Results: Participants completed treatment on average in 6 sessions (SD = 6.16). Nasogastric tubes were removed on
average, 7 weeks from the start of treatment (SD = 8.36). Increases in weight gain (t = 2.95, p<.01), total number of
foods consumed (t = 7.75, p<0.01), foods consumed across food groups, and textures consumed were all significant
post treatment. Additionally, self-reported subjective measure of distress (SUDs) was generally low across treatment
sessions for all participants (M = 1.20, 0-10 scale) and did not increase despite challenging patients with
increasingly feared foods.
Conclusions: Behavioral treatment for phagophobia is safe and efficacious for use with children and adolescents
with phagophobia. Effective implementation returns children to premorbid functioning and age-appropriate diet.

9
THE YIELD OF GASTROINTESTINAL TESTING IN PEDIATRIC PATIENTS EVALUATED AT THE
MULTIDISCIPLINARY AERODIGESTIVE CLINIC AT PHOENIX CHILDREN'S HOSPITAL. Richard
Young1,3, Dana Williams3,1, Jim Woodward4,3, Patrick Scheffler5,3, Lucia Mirea2, Daniel Stone2
1
The University of Arizona College of Medicine Phoenix, Phoenix, AZ; 2Biomedical Informatics, Phoenix Children's
Hospital, Phoenix, AZ; 3Aerodigestive, Phoenix Children's Hospital, Phoenix, AZ; 4Pulmonology, Phoenix
Children's Hospital, Phoenix, AZ; 5Otolaryngology, Phoenix Children's Hospital, Phoenix, AZ
Abstract
Background and significance: There are numerous advantages of consolidating multiple procedural studies into a
single visit. This includes reducing the need for multiple hospital visits, limiting radiation exposure, eliminating
unnecessary anesthesia events, and more. Pediatric aerodigestive clinics, with its relatively recent inception in the
late 1990s, are multidisciplinary clinics designed to do just that and are mainly comprised of gastroenterologists,
pulmonologists, otolaryngologists, speech-language pathologists, anesthesiologists, and others. The purpose of this
research is to examine the yield of diagnostic testing used to evaluate GI anomalies and mucosal disease in patients
undergoing workup for unexplained cough, hypoxemia, dysphagia/aspiration (DA), regurgitation/vomiting, or other
concerns of the airway and esophagus in the PCH aerodigestive clinic.
Basic procedures: Using parametric (Pearson Chi-square, T-test, ANOVA) and non-parametric (Fisher-exact,
Wilcoxon rank-sum test) analyses, this study analyzed 184 pediatric patients presenting with dysphagia and
aspiration from 2016 to 2018 in the PCH Aerodigestive Clinic.
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Main findings: 124/184 patients (67.4%) had both pulmonary/airway findings and gastrointestinal findings on
diagnostic tests. The most common finding for microscopic laryngoscopy/bronchoscopy (MLB) was a deep
interarytenoid notch (20.1%). For flexible bronchoscopy (FB), it was a corrected lipid-laden macrophage index of
>70 – 100 (18.2%). For esophagogastroduodenoscopy (EGD), it was mild esophagitis in the distal esophagus
(18.0%). 127/184 (69%) with DA had positive findings on EGD. Of those with positive EGD findings, 36 (19.6%)
had mucosal eosinophilia. Of those with mucosal eosinophilia, 17 (9.23%) specifically had eosinophilic esophagitis
(EoE). The median total anesthesia time for the coordinated diagnostic studies is 38 minutes (standard deviation of
23.66 minutes). Significant relationships were found between those presenting with pediatric feeding disorders
(PFD) and abnormal findings on EGD microscopy as well as between those with developmental delay (DD) and
EGD biopsy findings of >15 eosinophils/hpf in the distal esophagus.
Principal conclusions: Aerodigestive symptoms in children are multi-factorial, with diagnostic findings usually in
at least 2 or 3 systems. A team diagnostic approach with a minimum of MLB and EGD should be used for young
patients with DA. The results of the study demonstrate that there are associations of statistical significance between
certain presenting diagnoses, symptoms, and diagnostic findings. The study also revealed other important clinical
associations, such as how the incidence of esophageal mucosal disease is up to a two-fold increase in young children
with DA, PFD, and/or DD, compared to the available literature in children undergoing EGD for common GI
symptoms. This will help to refine the empiric diagnostic plan and management regimen of pediatric patients
presenting to the aerodigestive clinic with DA. Further studies can examine the diagnostic yields of UGI and pHMII studies, which are tests that could prove to be of utility in the patient population.
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A PROSPECTIVE STUDY OF PARENTAL EXPERIENCE WITH THICKENING OF FEEDS FOR
CHILDREN WITH OROPHARYNGEAL DYSPHAGIA AND GASTROESOPHAGEAL REFLUX. Daniel (Pete)
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Duncan, Alexandra Cohen, Maritha Du, Anna Akkara, Andrea Catacora, Rachel Rosen
Aerodigestive Center/Gastroenterology, Boston Children's Hospital, Boston, MA
Background: Thickening of feeds has been shown to be an effective treatment for infants with oropharyngeal
dysphagia and gastroesophageal reflux and is commonly recommended in clinical practice. Recipes provided by
clinicians and recommendations about bottle nipple size adjustments vary widely but little is known about parental
experience with this practice.
Methods: Questionnaires to assess the parental experience with thickening were distributed between August 2021
and April 2022 in the Aerodigestive Center and General GI clinics and completed by parents. Parents were asked
about thickener type and recipe, bottle type and nipple size, clinical reason for thickening, provider specialty that
recommended thickening, whether any adjustments had to be made in recipe or nipple size, degree of satisfaction
with thickening experience, and what parents would do if their infant had difficulty with milk/formula extraction.
Medical records were reviewed for subject demographics and additional clinical information. Proportions compared
with Fisher’s exact test and continuous variables with t-tests.
Results: Parents of 75 children with mean age 19.8 ± 2.9 months completed questionnaires regarding their
experience with current or prior thickening. Parents reported using thickening for mean 32.8 ± 5.4 weeks. Reasons
for thickening included aspiration in 60%, gastroesophageal reflux in 9%, and both aspiration and reflux in 31%.
Thickening was recommended by the gastroenterologist in 55%, speech-language pathologist in 19%, primary care
pediatrician in 4%, and otolaryngologist in 3% while other providers recommended thickening in 12%. Thickener
types included 23% using rice cereal, 23% SimplyThick, 19% Gelmix, 26% oat cereal, 4% puree, 3% PuraThick and
11% other. 83% of families were thickening only formula with 24% of formula hypoallergenic, and 14% were
thickening only breastmilk. Parents reported their satisfaction with thickening to be mean 7.4 ± 0.3/10 on a Likert
scale. A higher satisfaction level was reported for aspiration vs reflux (mean 8 vs 5.4, p=0.02). 58% reported that
they had to adjust the nipple size or recipe and of these 67% increased nipple size and 33% had to adjust or change
thickener. 34 parents answered the question about what to do if their child had trouble extracting and of these 50%
reported they would increase nipple size on their own, 15% reported they would stop feed and wait or use an
alternative feeding method, and 15% reported they would ask the medical team for guidance.
Conclusions: Parental experience with thickening varies but attitudes are generally positive. A higher degree of
satisfaction was found for those using for aspiration vs reflux, perhaps due to additional guidance that is typically
provided. Parents frequently have to make adjustments to thickening recipe and nipple size, which might put their
child at increased risk for aspiration for untested viscosity/flow rate combinations. Therefore, clinical follow-up is
essential in order to ensure tolerance and appropriate response for infants receiving thickening of feeds.
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UNIVERSAL OUTPATIENT MANAGEMENT OF PEDIATRIC NASOGASTRIC TUBES BY THE
PEDIATRIC GASTROENTEROLOGY DIVISION DID NOT SIGNIFICANTLY REDUCE EMERGENCY
DEPARTMENT UTILIZATION FOR TUBE EVALUATION AT A TERTIARY CARE CHILDREN’S
HOSPITAL. Emily Lai2, Thomas Ratchford1
1
Pediatrics (Gastroenterology), University of Wisconsin System, Madison, WI; 2Pediatrics, University of Wisconsin
System, Madison, WI
Background:
Enteral tubes, including nasogastric (NG) tubes, are an important tool in managing multiple medical conditions in
which oral feeding cannot be successfully accomplished due to feeding ability or safety, and these devices are
commonly employed at children’s hospitals worldwide. While these devices are life-saving, they can develop
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problems, such as dislodgement or dysfunction, leading to Emergency Department (ED) visits for evaluation, which
are a significant burden on families and the healthcare system. There is relatively little published data on the
practices of pediatric enteral tube outpatient management, including whether primary outpatient management is
undertaken by pediatric gastroenterologists or other medical practitioners (e.g. primary care providers and other
pediatric subspecialists), and if a primary management team would affect overall clinical outcomes. In the late fall of
2019, at the American Family Children’s Hospital (AFCH), a tertiary care children’s hospital, pediatric outpatient
enteral tube management, with the exception of tubes in patients under the primary care of Pediatric
Hematology/Oncology (PHO), was fully assumed by the Pediatric Gastroenterology (PGI) division, with previous
management divided or shared among the PGI division, primary care providers, and other pediatric subspecialists.
Due to the division having subspecialty nurses, nurse practitioners, and physicians who had expertise managing
enteral tubes on an inpatient and outpatient basis, we hypothesized that primary outpatient management by Pediatric
GI would reduce ED utilization for nasogastric tube evaluation.
Methods:
We performed a retrospective chart review of all patients discharged from AFCH with a nasogastric tube in place
from March 1 2018 to October 31 2019 and June 1 2020 to January 31 2022. The study was reviewed by the
University of Wisconsin-Madison Minimal Risk Research Institutional Review Board and met criteria for exempt
human subjects. We left a 7-month temporal gap to allow for complete implementation of the policy of pediatric GI
management to be uniformly practiced within the hospital, and to account for the beginning of the COVID-19
pandemic, when outpatient clinics were closed and ED evaluation was required for all hands-on non-inpatient
medical care at our institution. Patients were grouped and analyzed according to being pre-intervention or postintervention, and they were followed until either their NG tube was permanently removed, or until their NG tube
was replaced with a gastrostomy tube. Patients were excluded if they were primarily managed by PHO, lost to
followup, still had NG tube in place at time of data analysis, died during the study period, or had their tube
converted to a postpyloric tube. Our primary outcome was the incidence rate of ED visits for nasogastric tube
evaluation per patient-weeks between the pre- and post-intervention groups. Patient demographics and diagnoses
were also recorded and analyzed. Statistical analysis was conducted.
Results:
There were 130 patients identified after applying inclusion and exclusion criteria, with 56 in the pre-intervention
group and 74 in the post-intervention group. The median chronological age of patients in the pre-intervention group
was 5 months, and it was 6 months for the post-intervention group. The mean time from initial hospital discharge to
either NG tube removal or conversion to gastrostomy tube was 6.2 weeks in the pre-intervention group and 8.8
weeks in the post-intervention group. In the pre-intervention group, the incidence rate of ED visits for NG tube
evaluation was 15.6 visits per 100 patient-weeks (95% Confidence Intervals (CI): 11.7-20.3), and in the postintervention group, the rate was 9.7 visits per 100 patient-weeks (95% CI: 7.4-12.4).
Discussion:
This study demonstrated that at our institution, there appeared to be a decrease in ED utilization for nasogastric tube
evaluation after outpatient tube management was assumed by the PGI division, but this decrease was not quite
enough to reach statistical significance. This study is limited by multiple factors including the retrospective nature of
the study, modest sample size limiting statistical power, and, potentially, lingering effects of the COVID-19
pandemic affecting patient care decisions. Identifying balancing measures from this intervention, as well as
identifying alternative changes that could further decrease ED evaluation rates, can be explored in future quality
improvement initiatives.
Feeding Matters Outstanding Pediatric Feeding Disorder Abstract Award
12*
CHARACTERIZATION OF PHARYNGEAL CONTRACTILE INTEGRAL USING PHARYNGEAL
MANOMETRY IN CHILDREN WITH DYSPHAGIA. Alisara damrongmanee2, Neha Santucci1,3, Ajay
Kaul1, Khalil El-Chammas1, Lin Fei4
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Chiang Mai
University, Suthep, Chiang Mai, Thailand; 3Pediatrics, University of
Cincinnati, Cincinnati, OH; 4Biostatistics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH
Introduction: Pharyngeal contractility determines the effectiveness of bolus propulsion through the pharynx into
the esophagus. Pharyngeal Contractile Integral (PhCI) is the product of mean pharyngeal contractile amplitude,
length, and duration, and provides a single metric of the entire pharyngeal contraction. A major limitation to the use
of high-resolution pharyngeal manometry in children is the lack of characterization of PhCI that can be applied
clinically to diagnose and guide management of pharyngeal dysphagia. In this study, we sought to determine the
relationship between PhCI and normal and abnormal findings as assessed by videofluoroscopic swallow study
(VFSS) in children with dysphagia.
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Methods: Data was gathered from children presenting with dysphagia who underwent VFSS, esophagram, and high
resolution pharyngeal and esophageal manometry (HRPM, HREM) studies, including demographic data as well as
comorbidities (neurological or gastrointestinal disease). Based on their VFSS, esophagram and HREM findings, this
cohort was divided into those with pharyngeal dysphagia and those without. PhCI was calculated manually using
built-in esophageal pressure topography tools from the pharyngo-esophageal manometry analysis software (MMS, v
9.5, Laborie Medical Technologies), and compared in those with and without pharyngeal dysphagia.
Results: A total of 68 children were included in the study. Of these, 58 were determined to have no pharyngeal
dysphagia (mean age 123 ± 55 months; 53% females), and 10 with pharyngeal dysphagia (mean age 58 ± 50
months; 30% females, p=0.001). There was no difference in the presence or absence of comorbidities in the two
groups (p=0.43). Significantly more children were exclusively orally fed in those without pharyngeal dysphagia
compared to those with pharyngeal dysphagia (74% vs 30%; p=0.02). The median PhCI for the group without
pharyngeal dysphagia was 145mmHg.cm.sec (IQR 98.75, 179.5) and for those with pharyngeal dysphagia was
68.5mmHg.cm.sec (IQR 46, 103.25) (p=0.0004). Patients with an abnormal VFSS were significantly younger than
those with a normal VFSS (p=0.0008). Age appears to be significantly related to PhCI (p=0.03) in a univariate
analysis of this cohort. However, after adjusting for VFSS result, age was no longer related to PhCI (p=0.34).
Conclusion: This is the first study to assess PhCI from HRPM in children with and without pharyngeal dysphagia.
PhCI was significantly higher in children without pharyngeal dysphagia than those with. PhCI may be a useful
metric for the diagnosis and monitoring changes in impairment in pharyngeal swallowing with rehabilitation in
children. Adding PhCI to the previously published pediatric segmental (velo and meso-hypopharyngeal) contractile
metrics to the software can further refine the clinical value of these parameters. High resolution pharyngeal
manometry has the potential to provide valuable complementary data for the evaluation and treatment of children
with dysphagia.
DIVERSITY, EQUITY AND INCLUSION AND/OR HEALTH DISPARITIES/EQUITY
13
STUDY WITHDRAWAL AMONG HISPANIC FAMILIES: PROSPECTIVE FINDINGS FROM AN
ONGOING RANDOMIZED-CONTROLLED, TRIAL FOR CHRONIC ORAL FOOD REFUSAL IN
CHILDREN TRANSITIONING OFF TUBE-FEEDING. Alexandra Golik2,1, Rachel Doyle2,1, Anna
Wallisch2, Dana Bakula3,10, Ann Davis1,10, Kelsey Dean3,10, Megan Murray1,10, Sarah Edwards3, Amanda
Bruce1,10, Jose Cocjin3, Rachel Rosen4, Ryan Pitman5, Devendra Mehta6, Julia Anderson7, Carolina Cerezo8, Hayat
Mousa9
1
University of Kansas Medical Center, Kansas City, KS; 2University of Kansas, Lawrence, KS; 3Children's Mercy
Hospitals and Clinics, Kansas City, MO; 4Boston Children's Hospital, Boston, MA; 5Riley Hospital for Children at
Indiana University Health, Indianapolis, IN; 6Arnold Palmer Hospital for Children, Orlando, FL; 7Monroe Carell
Junior Children's Hospital at Vanderbilt, Nashville, TN; 8Hasbro Children's Hospital, Providence, RI; 9The
Children's Hospital of Philadelphia, Philadelphia, PA; 10Center for Children’s Healthy Lifestyles &
Nutrition, Kansas City, MO
Background: Feeding tubes are placed in infants and children who are unable or unwilling to eat enough orally to
sustain normal growth. Although tube feeding is often a life-saving intervention for these youth, it is associated with
various negative outcomes, including parent-reported stress as well as problems in social functioning and family
functioning (Michaelis et al., 1992; Pedersen et al., 2004). Furthermore, the majority of research on children with
feeding problems has failed to look specifically at the impact of feeding concerns on racial/ethnic minorities. In fact,
minority groups such as Hispanics are underrepresented in clinical trials in general. While Hispanics are the largest
minority group in the U.S. and comprise over 18% of the U.S. population (U.S. Census Bureau, 2020), only about
6% of clinical trials comprise participants who identify as Hispanic (Turner et al., 2022). It is important to study this
population as they face numerous health disparities compared to non-Hispanic whites, and are often influenced by
differences in social determinants of health (SDH) including differences in educational attainment, poverty rates,
neighborhood safety, and health care access (Alcalá et al., 2017; Velasco-Mondragon et al., 2016).
Purpose: The purpose of the present study is to identify differences between Hispanic and non-Hispanic families on
key study variables in an NIH funded RCT on tube weaning.
Design: The present study entails prospective analyses of caretakers/parents of children ages 9 months to 9 years
participating in an ongoing NIH-funded, multi-site, randomized, placebo-controlled, double-blind clinical trial of
megestrol for chronic oral food refusal in children transitioning off tube-feeding. The primary aim of the study is the
evaluation of the effectiveness of intervention with megestrol as part of a 24-week behavioral feeding protocol in
transitioning from tube to oral feedings. The estimated enrollment in the study is 60 participants.
Results: Currently, there are 39 participants, 10 of whom withdrew. Children range in age from 0.84 to 8.99 (Mage=
4.25, SD= 2.37) and are 53.8% male. Parents (“parent 1”) range in age from 24 to 55 (Mage= 37.33, SD= 7.36) and
the majority report having obtained a bachelor’s degree (43.6%). Families of Hispanic ethnicity (n= 7) are 16.7% of
the current total sample, yet they comprise 40% of the withdrawal sample (n= 4). An exploratory multiple linear
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regression was utilized to examine whether being of Hispanic background was related to study withdrawal after
controlling for child age, household income, and maternal education. The overall regression was statistically
significant F(4, 34) = 2.737, p = .045, R2 = .244, and it was found that being of Hispanic background significantly
predicted study withdrawal(β = .394, p = .016); this suggests that the link between being of Hispanic background
and study withdrawal is not just due to economic or educational factors. Analyses also found that Hispanic parents
relative to non-Hispanic parents rated higher mean scores on the amount of parental stress experienced, as measured
by the Pediatric Inventory for Parents Frequency scale (PIP-F; M= 113.0, SD= 28.3, vs. M= 103.1, SD= 22.0), and
on the level of difficulty associated with parental stress, as measured by the Pediatric Inventory for
Parents Difficulty scale (PIP-D; M= 93.8, SD=26.2, vs. M= 91.5, SD= 24.8). Findings will reflect updated outcomes
by the time of presentation.
Conclusions: The present findings have the potential to inform intervention efforts to reduce health disparities and
inequalities for Hispanic families. Further implications and future directions will be discussed.
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ASSOCIATIONS OF ADMISSION TYPE AND SEVERITY OF HOSPITALIZATION FOR FAILURE
TO THRIVE. Allison Wu1, Nan Du1, Yen-Ting Chen3, Lauren Fiechtner2
1
Gastroenterology, Hepatology & Nutrition, Boston Children's Hospital, Boston, MA; 2Gastroenterology &
Nutrition, Mass General Hospital for Children, Boston, MA; 3Medical Research and Education, Kaohsiung Veterans
General Hospital, Kaohsiung, Taiwan
Background and Objective
Failure to thrive (FTT), defined as growth faltering with weight below the 5th percentile, has been estimated to
account for 1-5% of all referrals to pediatric hospitals. The true incidence is thought to be underestimated as FTT is
primarily treated in the outpatient setting. There have been few nationwide cohort studies describing hospitalizations
for FTT. Our study aimed to examine the sociodemographic differences between elective and non-elective
admissions for FTT. We also investigated associations between admission type and severity of hospitalization,
including length of stay and need for feeding tube placement.
Methods
We included children under 2 years old with FTT in the nationwide Kids’ Inpatient Database (KID) 2016 and 2019.
We described differences between elective and non-elective admissions using Fisher’s exact and t-tests. To assess
associations of admission type and severity of hospitalization, we used negative binomial and logistic regression for
length of stay and feeding tube placement, respectively.
Results
In this study of 45,920 admissions (37,224 non-elective versus 8,696 elective), we found differences by race and
ethnicity, income, and insurance type, among other factors. Compared to elective admissions, non-elective
admissions had higher proportions of infants who were Black, Hispanic, and of lower-income. Non-elective
admissions were associated with longer lengths of stay (IRR 1.46; 95% CI, 1.37, 1.55), independent of child age,
sex, neighborhood income, insurance, admission day, chronic conditions, and location. Non-elective admissions
were associated with lower odds of feeding tube placement compared to elective admissions (adjusted OR 0.62;
0.56-0.68). In the stratified analyses, children of racial and ethnic minority groups admitted non-electively versus
electively had relatively higher odds of feeding tube placement, while White children had relatively lower odds of
feeding tube placement.
Conclusion
There are various sociodemographic differences between non-elective and elective FTT admissions. Future research
is warranted to elucidate drivers of these differences, particularly those related to racial and ethnic disparities and
structural and institutional racism.
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EVALUATING SOCIAL RISK BURDEN OF PEDIATRIC OUTPATIENT GENERAL
GASTROENTEROLOGY PATIENTS AT AN URBAN CHILDREN’S HOSPITAL: A PRELIMINARY
ANALYSIS. Anamika Saha, Kevin Fiori, Kathleen Shea, Yolanda Rivas
Pediatrics, Montefiore Medical Center, Bronx, NY
Background
Social determinants of health (SDH) are the conditions of the environment in which people live, work, and grow,
that impact a wide range of health and quality of life outcomes. Of interest, studies involving adult patients have
demonstrated a correlation between lower socioeconomical status (SES), a primary SDH, and increased
gastrointestinal symptoms. Within the pediatric gastroenterology (GI) patient population, however, there is limited
data on these types of associations.
Since 2017, a SDH screening tool is being used in various inpatient and outpatient settings within an academic
medical center in the Bronx. Among outpatient general pediatric patients at this hospital, 20% have reported an
unmet social need. Patients of pediatric subspeciality practices such as gastroenterology may have higher or
different social risk profiles than general pediatric patients, given increased health needs. This data could inform
interventions to improve health outcomes by providing relevant social need resources to these high-risk patients.
Objective
To evaluate the social needs prevalence of outpatient pediatric general gastroenterology patients at an urban
academic medical center.
Methods
This is a 12-month pilot study with three phases: screening, intervention and follow up. We plan to recruit 200
households with pediatric patients aged 0 to 21 years old that attend an in-person clinic encounter for general
gastroenterology to complete a standardized SDH screener tool utilized throughout the institution. The SDH
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screener is a 10-item screening instrument adapted from the Health Leads Toolkit and translated into nine language
versions. It assesses 8 domains of social need: housing, food supply, utilities, transportation, health costs, childcare,
legal issues, and personal safety. For families that screen positive, resources are offered based on the indicated social
need. Lastly, a follow-up phone call will be done with families that screen positive, to assess effectiveness of
resources provided. All data utilized for this study is sourced from the electronic medical record (EMR) and will be
analyzed to measure associations among zip code, social need, and GI diagnosis, as well as compared against the
general pediatric outpatient population seen at Montefiore. Analysts will extract SDH data from the EMR and
provide reports on the following: dichotomous result for each social need category, date of visit encounter,
demographic data, and medical record number as the identifier. To identify high-risk neighborhoods, mapping of
diagnoses and zip codes of screened patients will be done. Logistic regression models will be performed to compare
zip codes, prevalence of social need and GI referral diagnoses.
Results
To date, 170 households have completed an SDH screener from November 2021-May 2022. Preliminary data
identifies 36 patients (21.2%) who self-reported positive for at least 1 domain of social need. While 34% of families
who completed a screener identified as Spanish-speaking, 50% of the families who screened positive on SDH
screener identified as Spanish-speaking. Notable results among the social need domains are represent in the graph.
The most common presenting issue among screened patients was abdominal pain (45 of 170, 26.6%); among
patients who screened positive for social need, this diagnosis accounted for 11 of 36, or 30.5% of such patients.
Conclusion
Preliminary analysis suggests that patients seen in outpatient general GI practice have similar social need prevalence
compared to the general patient population at our institution. This suggests that social needs are at least as prevalent
in sub-specialty clinics. Patients at sub-specialty practices have increased health needs, making it especially
important to provide services to support these families. Abdominal pain is the most common referring diagnoses
seen among families screening positive for SDH. Further analysis is required to measure the associations described
above. This data provides an important early look into the social risk profiles of pediatric outpatient
gastroenterology patients. Planned patient follow-up will help to further elucidate how resources provided may help
members of this vulnerable population.

16
RACE AND DEPRIVATION INDEX PREDICT TIMELY DIAGNOSIS OF BILIARY ATRESIA AND
KASAI OUTCOMES. Julie Osborn1, Kristen Gamm1, Teresa Ambrosino2, Amy Taylor1, Anna Peters1
1
Gastroenterology, Hepatology & Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Transplant Administration, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH
Background: Biliary atresia (BA) affects ~1:10,000 newborn infants and is the most common indication for pediatric
liver transplantation (LTx). The only treatment for BA is to restore bile flow via Kasai Hepatoportoenterostomy
(KPE); there is an increased success rate (bile drainage) if the operation is performed at < 45 days of age. The
objective of our study was to identify if racial and socioeconomic disparities (SED) are associated with late referral,
diagnosis, and access to BA treatment.
Methods: This was a single-center retrospective cohort study of patients with BA from 2010-2021. Racial disparities
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were assessed by analyzing age at first encounter, liver biopsy, age at KPE and LTx, as well as biliary drainage
(total bilirubin < 2 at 3 months) in White/Non-Hispanic (W/NH) compared to Non-White/Hispanic (NW/H)
patients. To identify SED, we analyzed these factors based on deprivation index (DI), a census tract-based
calculation of six different socioeconomic variables, in which a higher DI is associated with increased deprivation.
Results: 71 patients were included in the study, 38 (54%) were male, and 22 (31%) NW/H. W/NH patients were
found to have shorter time to first encounter (31.5 vs 65 days, p = 0.0014) and liver biopsy (41 vs 64 days, p =
0.0152), with concomitant increased rates of undergoing KPE (84% vs 59%, p = 0.0358). W/NH and NW/H infants
had similar rates of biliary drainage after receiving KPE (59% vs 69%, p = 0.5359). There was no difference in
PELD score at listing or transplant, but NW/H patients were somewhat more likely to have exception points at time
of transplant (69% vs 48%, p = 0.3068). Race was not associated with DI, but DI was independently associated with
decreased likelihood of undergoing KPE (p = 0.0256) and younger age at LTx (p = 0.0334).
Conclusion: Despite advances in BA diagnosis, NW/H race remains a significant factor in time to referral and
diagnosis of BA, with W/NH infants being 3.5x more likely than NW/H infants to undergo KPE. Our study
distinguishes race from DI, with DI independently associated with survival with native liver at 2 years of age. Our
data suggest that multiple interventions at the community level may be needed, both pre-and post-KPE to mitigate
racial and SED to improve care for BA infants.

17*
GENDER DISPARITY IN AUTHORSHIP OF PEER-REVIEWED SCHOLARLY WORK IN
PEDIATRIC GASTROENTEROLOGY. Marwa Abu El Haija1, Preeti Viswanathan2, Scott Maran3, Rina
Sanghavi4, Gitit Tomer2
1
Pediatrics, Stanford University School of Medicine, Stanford, CA; 2Montefiore Medical
Center, Bronx, NY; 3Statistics, Stanford University School of Humanities and
Science, Stanford, CA; 4Pediatrics, The University of Texas Southwestern Medical Center, Dallas, TX
Background: A metric of productivity and success in academic medicine is authorship in peer reviewed
manuscripts which is also a major factor in promotions. Female representation in academic medicine lags behind
male representation especially at higher ranks, leadership positions, and speakerships at conferences. Recent studies
suggest that women tend to be less represented as first author and last author in original medical research studies and
clinical practice guidelines. To examine if such gender disparity exists in pediatric gastroenterology, the
NASPGHAN professional development committee, was tasked to analyze data on female authorship in Journal of
Pediatric Gastroenterology, and Nutrition (JPGN), the official journal of the North American Society of Pediatric
Gastroenterology, Hepatology and Nutrition (NASPGHAN). Methods: We decided to focus on the past 10 years
and performed a cross-sectional study collecting data from JPGN publications in 3 representative years - 2010, 2015
and 2020. We collected the gender of first authors, last authors, and corresponding authors. Gender was assigned
based on direct verification, self-reported gender on Doximity, Linked In and by institutional websites. We analyzed
the data using the two-proportion z-tests, and student t test; a p-value less than 0.05 was considered statistically
significant. Results: We reviewed a total of 224 publications in 2010, 185 in 2015, and 254 in 2020. We only
included society guidelines, invited reviews and original articles, and we excluded case reports, image of the month,
editorial, News and Views, letter to the editor, and short communications. Of the original articles and society
guidelines manuscripts included, we excluded 93 papers where first and last author could not be identified. The total
number of included peer-reviewed publications was first authors 167, and last author 169 in 2010, 160 for first
author and 152 for last in 2015 and 235 for first and last author papers in 2020. Female first authors were identified
in 51.5%, 51.9% and 63% of publications in 2010, in 2015 and 2020, respectively (table 1). Female last authors
were identified in 24.9%, 36.8% and 40.9% of publications, in 2010, 2015 and 2020, respectively. Female
corresponding authors were identified in 36.7%, 41.9% and 51.1% of publications in 2010, 2015, and 2020,
respectively. Between 2010 to 2020 there was a significant increase in female authorship in all categories (first, last
and corresponding) (p<0.05). Between 2010 to 2015, there was a significant increase in female last author, however,
the change was not significant in first or corresponding author female (table 2). Between 2015 to 2020, there was a
significant increase in female first authors, corresponding authorship, demonstrated an increase however it did not
reach statistical significance and there was no difference in last authorship (table 2). Conclusions: To our
knowledge this is the first report in the field of Pediatric Gastroenterology, on female authorship. It is encouraging
that female authorship has significantly increased overall from 2010 to 2020. However, female last authorship,
signifying a more senior role in academia, continues to lag male senior authorship by a wide margin. Although small
improvements are noticed in the past 10 years cumulatively, no significant change is noted in senior female authors
over the last 5 years. The overall improvements in female authorship, even though incremental at senior ranks, may
indicate the benefits of NASPGHANs professional development initiatives to enhance female career development
and representation in pediatric gastroenterology and underscores the need to continue efforts to decrease gender
disparity in pediatric gastroenterology publications.
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OUTPATIENT INTEGRATION OF CARE FOR PEDIATRIC PATIENTS WITH GASTROSTOMY
TUBES. P. Zhen Chan3, P. Stephen Oh4, Melissa Rose1,2
1
Pediatric GI, Weill Cornell Medicine, New York, NY; 2Pediatric GI, New York-Presbyterian
Queens, Flushing, NY; 3Pediatrics, Weill Cornell Medicine, New York, NY; 4Pediatric Surgery, Weill Cornell
Medicine, New York, NY
Background: Effective multidisciplinary care with seamless communication is essential for complex patients to
optimize outcomes and avoid fragmented, inefficient treatment. This includes pediatric patients with feeding
disorders requiring gastrostomy tubes (GT) who are at high risk for malnutrition. GT placement is additionally
associated with high rates of ED revisits and hospital readmissions after hospital discharge (1, 2). Integrated care
clinics have been supported as best practice for patients requiring complex care as evidenced by the increased
proliferation of aerodigestive programs around the country. (3) This project serves to implement time-driven
integrated outpatient visits for this subset of pediatric patients to improve outcomes.
Problem Analysis: Pediatric patients with gastrostomy tubes follow with multiple providers including a pediatric
gastroenterologist, pediatric surgeon, feeding therapist, and nutritionist. The current care pathway at our institution
is non-standardized and highly variable, consisting of >4 outpatient pre-operative visits, >10 weeks to coordinate the
clinical steps for surgery in 66% of patients, and inconsistent management of minor post-operative complications.
Additionally, >90% of pediatric patients with gastrostomy tubes require longitudinal care by multiple providers
every 6-12 weeks for >18 months. Variable communication streams among the multiple providers added to
inefficient coordination of care. Parents reported difficulty coordinating and attending multiple outpatient visits
across 4 locations, as well as redundancies between them. Finally, the interval time it takes to schedule all necessary
pediatric subspecialist appointments delays surgical scheduling for GT placement and increase the risk of worsening
malnutrition.
Countermeasures: Using the value-based care model of integrated practice units, joint pediatric gastroenterology,
pediatric surgery, and feeding therapy visits were conducted to eliminate redundancy, increase efficiency and
improve patient outcomes. A pre-intake huddle was instituted to formalize communication between providers and
address outstanding issues for patients in a timely, comprehensive manner with the entire care team. A formal care
education component was also implemented to minimize post-operative complications and decrease ER visits. Goals
included reducing pre and post-operative visits by 20%.
Results: The care redesign was implemented and followed over 1 year (5/2019-4/2020) at New York-Presbyterian
Queens in a population of pediatric patients with gastrostomy tubes. Compared to the year prior, physical visits were
reduced by 65% by utilizing both joint and telehealth visits. ER visits and inpatient admissions were reduced by
66%. Oral autonomy, with gastrostomy tube removal being its proxy, was achieved in 25% of the cohort postintervention, which was an increase of 50% from the year prior.
Discussion: Integration of multiple subspecialties into a single visit falls in line with our ongoing efforts to achieve
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the Triple Aim (care, health, cost) of healthcare improvement. Located in Queens, NY, our patient population comes
from a diverse background, is predominantly reliant on Medicaid, and many have underlying additional obstacles to
care access such as language barriers and transportation limitations. Promoting efforts that continue to overcome
these barriers is particularly important for care centers that serve similar populations. This platform successfully
measured and improved outcomes, decreased cost, and increased value for an underserved patient population within
our system. This could be modeled for other pediatric medical conditions and pediatric primary care, and further
expand to coordinate care amongst providers and across sites.

19
SYMPTOMATIC IMPROVEMENT IN CHILDREN TREATED FOR HELICOBACTER PYLORIASSOCIATED GASTRITIS IS SIMILAR TO IMPROVEMENT IN PEPTIC ULCER DISEASE IN A HIGHIMMIGRANT AND FIRST GENERATION PATIENT POPULATION . Yan Luo1, YINAN FU2, Thomas Wallach3
1
Pediatrics, SUNY Downstate Health Sciences University, Brooklyn, NY; 2Pediatric Gastroenterology, Children's
Hospital of Los Angeles, Los Angeles, CA; 3Pediatric Gastroenterology, SUNY Downstate Health Sciences
University, Brooklyn, NY
Background:
Helicobacter pylori infection is an important cause of peptic ulcer disease (PUD), defined as gastric or duodenal
ulceration or erosions. The 2016 NASPGHAN guidelines for management of H. Pylori states that therapy for H
pylori in the absence of peptic ulcer disease (PUD) is unlikely to generate symptomatic improvement. However, this
guidance is frequently not followed in practice, with use of H pylori eradication efforts frequently occurring in the
absence of PUD. It is known that there is wide variation in H pylori severity regionally, with multiple pathogenicity
islands altering outcomes of infection. In our high-immigrant/first-generation native population at SUNY
Downstate, we anecdotally have seen fairly high symptomatic response rates to eradication of H pylori. We set out
to compare outcomes of H pylori eradication therapy between patients with PUD and without in this population, to
assess the possibility that our guidelines do not address increased severity in high-immigration regions.
Method:
We performed a retrospective study on children with endoscopy-confirmed H pylori infection between 2017-2022.
We collected patient clinical profiles including their demographics, clinical histories, laboratory results, endoscopic
findings, and treatment courses. We reviewed patient treatment outcomes after eradication therapy. All patients who
received eradication therapy before referral to clinic were excluded. IRB approval and oversight was obtained from
SUNY Downstate Health Sciences University.
Results:
A total of 48 patients with H pylori infection were included. 21 were male. The median age at diagnosis was
12.54±3.62. The most common presenting symptoms included abdominal pain (89.6%), nausea/vomiting (68.8%),
burning (18.8%) and belching (6.3%). Patients demographics and clinical symptoms are shown in Table 1. EGD
noted nodularity in 33 patients, erythema in 10 patients and PUD in 9. All patients received eradication therapy, 44
(91.7%) of them received standard first line therapy including omeprazole, amoxicillin and clarithromycin and 41
(85.5%) reporting improved or resolved symptoms after completing therapy. We next set out to compare outcomes
of patients with and without PUD. Respective mean Kyoto scores were 0.86±0.59 vs 1.78±1.09 in Non-PUD
patients group vs PUD patients group (p=0.037). 34 (87.1%) of non-PUD and 7 (77.8%) of PUD patients reported
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either improvement or resolution after therapy and there were no significance differences between two groups. 15
patients were tested after eradication and 11 of them were negative, with no significant difference between two
groups.
Conclusion:
In children with H pylori-associated gastritis without PUD, 85.5% patients reported symptom improvement or
resolution after eradication therapy, which was a higher, if statistically equivalent, rate than in patients with PUD.
This study is limited by relatively small number of PUD patients, but reflects the possibility that H pylori pathology
in immigrant and first generation communities is likely different than in the bulk of the United States, and that
further study in these populations may suggest it to be beneficial to provide treatment to children with H
pylori infection despite lack of ulceration or erosions.

ENDOSCOPY
21
GASTROINTESTINAL BLEEDING IN PEDIATRIC PATIENTS ON EXTRACORPOREAL
MEMBRANE OXYGENATION (ECMO): RATES, INTERVENTIONS, & CLINICAL IMPACT. Megan
Foley1, Kathleen Ryan2, Roberto Gugig3, Monique Barakat3
1
Pediatrics, Stanford Medicine, Stanford, CA; 2Pediatric Cardiology, Stanford Medicine, Stanford, CA; 3Pediatric
Gastroenterology, Stanford Medicine, Stanford, CA
Background: Extracorporeal Membrane Oxygenation (ECMO) is increasingly utilized for cardiovascular and
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pulmonary support of critically ill children and adolescents. Hemostatic complications are common in patients on
ECMO due to converging pathophysiologic mechanisms leading to dysregulated hemostasis. When bleeding occurs
in an ECMO patient, identification of the source and severity of bleeding to achieve expeditious source control,
implementation of adequate resuscitation to stabilize hemodynamics and decisions regarding anti-coagulation
management are key considerations. Limited adult studies report that gastrointestinal bleeding (GIB) occurs in up to
10% of ECMO patients, however the frequency of GIB in pediatric ECMO patients, management of GIB, and
impact of GIB event(s) on clinical outcomes are not well-characterized.
Methods: Using the prospectively-maintained databases and the electronic medical record at our tertiary care
pediatric institution, we identified patients managed on ECMO in the pediatric and/or cardiovascular intensive care
unit from November 2015-September 2020. Patient demographics, indications, ECMO characteristics and duration,
episodes of documented GIB, procedural intervention(s), anti-coagulation, modification of procedural interventions
and findings, as well as available pathology results and clinical outcomes data were analyzed using descriptive
statistics.
Results: A total of 206 patients were cannulated and supported on ECMO at our institution during this time period.
26 (13%) had GIB episodes which ranged in severity from blood streaked stools to hemorrhagic shock. 1 (4%) of
those patients had multiple bleeding episodes, for a total of 28 GIB episodes within the study period. 16 (57%) of
these episodes occurred on VA-ECMO, 12 (43%) on ECPR to VA-ECMO, and none (0%) on VV-ECMO. Of all
total bleeding episodes, 12 (43%) were considered severe as defined as causing hemodynamic instability and/or
requiring transfusion and/or requiring hold of anti-coagulation or endoscopic/surgical intervention. Of these GIB
episodes, 3 (11%) required an open surgical procedure to achieve hemostasis. None (0%) underwent endoscopic
procedure or intervention. Hemostasis was ultimately achieved in 24 (86%) GIB episodes with similar survival rate
of bleed in 24 (86%). Of the 26 patients that had GIB episodes, 14 (54%) survived to decannulation while 8 (31%)
survived to discharge or transfer to an outside hospital. Of the patients without GIB 132 (73%) survived to
decannulation while 108 (60%) survived to discharge.
Conclusions: Compared with the reported incidence of GIB after ECMO cannulation in the adult literature of 10%,
our data indicate that GIB episodes occur with similar frequently in pediatric patients. Among GIB episodes, very
few required endoscopic or surgical intervention. Nearly half however were considered to be severe as defined by
study parameters. The overall rate of survival to decannulation and discharge were lower in patients with GIB as
compared to those without. Limitations of this study include its single center nature and limited sample size. This
study illustrates the importance of studying and developing pediatric-specific algorithms for management of GIB in
the expanding population of children and adolescents requiring ECMO support. The role for endoscopic hemostasis
in this population remains uncertain and is worthy of further study.

23
INDICATIONS OF UPPER AND LOWER ENDOSCOPY, PREVALENCE OF DISACCHARIDASE
DEFICIENCY AND HISTOLOGY FINDINGS IN A COHORT OF CHILDREN. Miriam Swartz1, Ayoola
Adigun2, Debora Duro1,3
1
Nova Southeastern University, Fort Lauderdale, FL; 2Broward Health Medical Center, Fort
Lauderdale, FL; 3Florida International University, Miami, FL
BACKGROUND
Esophagogastroduodenoscopy (EGD) and colonoscopy are common procedures performed in children with various
gastrointestinal symptoms. The objective of our study is to report the most common indications of EGD and
colonoscopies in children based on ICD-10 and also describe histological findings, prevalence of disaccharidase
deficiencies and the positive rate of duodenal aspirate during one year period.
METHODS
After institutional board review approval (IRB), we conducted a retrospective cohort analysis of electronic health
records for patients who underwent EGD and colonoscopy procedures from January 2016 to December 2017.
Recorded data includes demographics, anthropometrics, international classification of diseases (ICD-10), histologic
findings of both EGD and colonoscopy, duodenal aspirate results and duodenal biopsies were obtained for
disaccharidase enzyme analysis.
RESULTS
Total of 136 HERs (Health Electronic Record) of patients between the ages of 0 and 24 years old were evaluated.
52% (n = 71) were male and 48% (n = 65) were female (Table 1). 111 patients (81.6%) had EGDs and 25 patients
(18.4%) underwent colonoscopies. Mean age of patients was 10 years (± 5.3). Anthropometric measurements
include mean weight and height (40.9 ± 24.3) and (134.6 ± 32.9) respectively. The most common ICD-10 indication
was abdominal pain (38%) and gastrointestinal reflux disease (17%) as shown in the figure 1.
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Among 111 children who underwent the EGD only 3 missed the duodenal biopsies for disaccharidase activity. Our
prevalence of disaccharidase deficiencies is demonstrated in 107 children which showed 56% of lactase deficiency
<15μM/min/g protein and 9% of sucrase deficiency <25μM/min/g protein respectively. The duodenal aspirate was
obtained in 103 children with a positive rate of 9.6% demonstrated in table 2 with 90.4% being negative.
Figure 2 shows the histological findings for patients who underwent EGD procedure. Chronic gastritis (39.0%) was
the most common finding followed by normal histology (23.0%). Figure 3 show the histological findings in our
cohort of patients for colonoscopy with the most common findings which includes benign lymphoid aggregate
(32%) and normal histology (28%).
CONCLUSIONS
A systematic review conducted by Daileda, Taylor et al. looked at disaccharidase activity in children undergoing
esophagogastroduodenoscopy with lactase deficiency being the most common (39%) and sucrase deficiency (9%)
the least common.
Indications and endoscopy procedures differ by institutions. Our EGD and colonoscopy procedures are standardized
to maximize diagnostic accuracy. During an EGD evaluation, standard routine duodenal aspirate and biopsy at the
second portion of duodenum are obtained for disaccharidase activity followed by biopsies for histology at second
portion of duodenum, duodenum bulb, stomach antrum, corpus, with distal, mid and proximal esophageal biopsies.
The colonoscopy biopsies are also taken starting at the terminal ileum when achieved followed by colon segments
and according with any specific findings during the evaluation. This approach allows us to standardize each
procedure to optimize diagnostic and minimize errors as clinically relevant disease may appear normal during
evaluation.

Figure 1-3
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CANNULATION APPROACHES FOR PEDIATRIC ERCP: FOLLOW YOUR WIRE?. Monique
Barakat, Andrew Liman, Roberto Gugig
Pediatric Gastroenterology, Stanford Medicine, Stanford, CA
Background: Endoscopic retrograde cholangiopancreatography (ERCP) is a fundamental endoscopic intervention
that is increasingly utilized in pediatrics. Cannulation is largely accepted to be the most challenging aspect of ERCP,
and rates of Post-ERCP Pancreatitis (PEP) are often associated with cannulation technique. As ERCP has emerged
as a mainstay of pediatric endoscopic practice, analysis of cannulation during pediatric ERCP will benefit from
further study to determine the safest and most effective approaches. Over the past two years, we have closely
tracked details of cannulation during pediatric ERCPs performed at our tertiary care academic medical center and, in
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the present study, we report these cannulation practice patterns and associations.
Methods: Using our endoscopy database, we identified patients 18 years of age and under who underwent ERCP
from 2019-2021. Demographics, hospitalization status, cannulation details, indications, interventions and findings,
as well as available adverse event and clinical outcomes data were analyzed using standard descriptive statistics.
Results: 147 ERCP procedures were performed during the 2019-2021 study period. Mean patient age was 12.8 (+/3.6) years, ranging from 6 weeks to 18 years of age. 88 (60%) were index ERCPs (native ampullas), 138 (94%) were
performed with therapeutic intent. 122 (83%) were performed for biliary indication, and 25 (17%) were performed
for pancreatic indication. Patient age, range of indications, and proportion of index vs. subsequent ERCP are
depicted in Table 1. For index ERCPs, biliary cannulation was most commonly accomplished by wire-guided (62,
71.6%), or contrast-guided (20, 22.7%) approaches. A subset of ERCPs (6, 7%) necessitated advanced cannulation
techniques, including needle knife precut sphincterotomy, double-wire technique and Goff trans-pancreatic
septotomy. Adverse events were significantly higher in the contrast-facilitated cannulation group, with 5 patients
who developed PEP (25%) relative to the Wire-guided cannulation group, with no patients who developed PEP (0%)
(p<0.05, Table 2). Notably, utilization of advanced cannulation techniques was not associated with higher adverse
event rates, with no patients developing PEP in this complex cannulation group (0%).
Conclusions: ERCP is increasingly utilized for management of pancreaticobiliary disorders in children and
adolescents. Cannulation is the initial step in all diagnostic and therapeutic ERCP and is a major hurdle for
endoscopists performing this procedure. For decades, biliary cannulation during ERCP was performed by aligning
and advancing a catheter into the ampulla at what one believed was a “good” biliary angle and then gently (or not so
gently) injecting contrast. This either resulted in a cholangiogram or a pancreatogram. Obviously, this approach
resulted in many undesired pancreatograms and associated cases of PEP from repeated pancreatic duct injection. In
recent years, wire-guided cannulation has emerged as the foundational approach to cannulation at ERCP. Extensive
research has evaluated safety and efficacy of cannulation approaches in adult patients, however cannulation during
pediatric ERCP lacks an evidence basis. The present single-center study characterizes cannulation approaches
during pediatric ERCP, demonstrating that wire-guided cannulation is the safest and currently most commonly
utilized approach, while contrast-guided cannulation is less commonly utilized and associated with higher rates of
post-ERCP pancreatitis. Importantly, utilization of advanced cannulation techniques (double wire, needle knife
precut sphincterotomy) was not associated with higher adverse event rates. This is an area worthy of future
prospective and multi-center study.

Table 1
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BATTERY INGESTION: EXPERIENCE OF A TERTIARY CENTER IN MÉXICO CITY. Nadia
Sandoval-Garín, Mariana Roldán-Montijo, Ericka Montijo-Barrios, Jaime Alfonso Ramirez-Mayans, Flora ZarateMondragon, Roberto Cervantes-Bustamante, Jose Francisco Cadena-Leon, Erick Manuel Toro-Monjaraz, Karen
Rubí Ignorosa Arellano
Gastroenterology and Nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Button battery (BB) ingestion being potentially dangerous and fatal event with high risk of morbidity and mortality.
Major complications, such as perforation, mucosal burn, or fistula, are encountered more often after ingestion of
lithium batteries as soon as 15 minutes after the ingestion. Several mechanisms of damage haven been described as a
local pressure necrosis, corrosive damage from leakage of battery content, heavy metal toxicity and electric injury.
Injuries are most seen in batteries >20 mm in diameter and in children <6 years of age. Also, when a BB becomes
lodged in the esophagus, the mucosa bridges the positive and negative ends which results in the generation of
hydroxide radicals.
During endoscopy the mucosa should be inspected for extent, depth and location of the injury and the direction of
the negative pole should be determined, as this is commonly the most damaged site. Once the BB passed the
esophagus, according to the NASPGHAN guideline, removal is advised if a BB is still in the stomach after 2 to 4
days. The present study is a revision of all pediatric cases of battery ingestions, requiring endoscopic removal at our
tertiary hospital setting, during a 7- year period.
Materials and methods
We performed a retrospective, descriptive study of admissions for battery ingestions, from January 2015 to May
2022. Patients from 0 to 17 years old admitted to the Emergency Department (ED) in the previously mentioned
period due to battery ingestion, requiring endoscopic removal, were included. We excluded cases of ingestion of
other foreign bodies.
Information about socio-demographic data, battery ingestion’s details, specific symptoms and in-hospital
management was obtained. Regarding endoscopic findings, we documented the position and battery type, the
severity of mucosal injury (in accordance with Zargar’s grading classification of caustic lesions), if endoscopic
removal was successful and the presence and severity of acute and late complications.
Results
Descriptive analysis of all variables was performed using IBM-SPSS 25. During the study period, 22 patients were
admitted to our Pediatric ED due to battery ingestion, requiring endoscopic removal. A recognizably growing
incidence in the last 5 years was noticed, with a peak incidence of 6 cases in 2020, when the pandemic started in
Mexico. Pediatric male patients accounted for 54% of all battery ingestions. Median age was 58 months, the trend
was 48 months (minimum, 10 mo - maximum, 11 y).
All 35 patients performed a two-view cervical, chest, and abdominal radiograph. In 9 patients an BB was identified
in the esophagus, in the stomach in 8 cases and 5 were in the intestine. We observed 21 cells were button batteries,
only one was an AA cylindrical battery and was in the stomach. The diameter was < 10 mm in 1 case, 10-19 mm in
11 cases (50%) and >20 mm in 10 cases.
Only in 18 patients we performed an upper endoscopy. Regarding esophagus batteries although endoscopy was
performed shortly after hospital admission in all cases (8), median time from ingestion to battery removal was 26 h
(minimum 6 – maximum 120); this removal was performed in the first 12 h in 4/9 cases, between 13 - 96 h in 4/9
cases and > 96 h in 1/9. Late removal (≥ 12 h after the ingestion) was performed in most of the patients (5/9, 55.5%)
due to a delay in referral from other hospitals. In gastric batteries median time from ingestion to removal was 13h
(minimum, 9 h–maximum, 21 h).
The patients with an esophagus battery were described by an experimented endoscopist and reclasified acording to
Zargar classification following outcomes: Grade IIb 66.7% IIIb 22.2% and grade IV 11.1%. The patients with a
battery in another localization were mostly undamaged 85%. Only 4.5% presented an early complication (<21 days),
the patients with stenosis as an early complication were classified with Zargar IIb and IIIb lesions, 1/6 and 1/2
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respectively.
Conclusion
Battery ingestions are more frequent in small children with a recognizably growing incidence during the pandemic
in our country and complications associated are also more prevalent in children <5 years different to our study
where the median age was 58 months, older than the reported in other series. In general terms we had less than 15%
of early complications, less than the reported in other series.
The esophagus was the only localization associated with complications. Late battery removal is a recognizably risk
factor in complications, although endoscopy was performed shortly after hospital admission in our sample, median
time to battery removal in cases of esophagus batteries was 26 h despite that stenosis was found in few of the
patients with Zargar IIb and half of patients with lesions like Zargar IIIb which is lower than the reported in caustic
intakes. Another risk factor is the size, 10-19 mm were the most frequent despite that hardly any had an early
complication in contrast with >20 mm batteries which had the double of complications.
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METHOD OF INSTRUCTION DELIVERY DOES NOT AFFECT QUALITY OF BOWEL
PREPARATION FOR PEDIATRIC COLONOSCOPY. Nandita Manoj1, Darya Abdolmaleki1, Michael
Miller2,3, Jessica Woolfson1,4, Andréanne Zizzo1,4
1
Schulich School of Medicine and Dentistry, Western University Schulich School of Medicine &
Dentistry, London, ON, Canada; 2Children's Health Research Institute, London, ON, Canada; 3Department of
Pediatrics, London Health Sciences Centre Children's Hospital, London, ON, Canada; 4Department of Pediatrics,
Division of Pediatric Gastroenterology, Hepatology and Nutrition, London Health Sciences Centre Children's
Hospital, London, ON, Canada
Introduction: Pediatric colonoscopy is a routine procedure used to diagnose and treat gastrointestinal conditions.
Effective delivery of bowel preparation (BP) instructions is important to achieve optimal cleanout results and can
occur in a variety of methods including in-person, written pamphlet, or video. Inadequate preparation has been
shown to increase the duration of colonoscopy, potentially increasing the procedural risk and the inability to
complete the procedure, which leads to the need for repeat procedures associated with increased costs, risks, and
psychological hardships. Thus, several studies have looked at optimal medication regimens for adequate BP and
different delivery methods of BP instructions for adult colonoscopies, finding that more BP education results in
greater patient comprehension, thereby improving BP scores.
Objective: However, there is limited information on which delivery method of BP instruction yields optimal
cleanouts, specifically for pediatric patients undergoing colonoscopy. The aim of this quality improvement study
was to determine if the quality of BP is affected by the method of instruction delivery.
Methods: Our centre’s delivery method of BP instructions had historically been in-person by a physician or nurse
case manager (NCM), but in 2019 we developed an online video for families to watch instead. From 2019 to 2021,
patients aged 0-18 years and their families received either in-person or video instructions (both along with a written
pamphlet to take home) on BP prior to colonoscopy. In 2020, due to the COVID-19 pandemic, patients began
receiving instructions over the phone, recorded as ‘in-person’ along with a mailed-out pamphlet. In March 2020, due
to staff shortages, some families were only receiving the written pamphlet, so this third modality of instructions
were also included in the study. We excluded inpatient BPs, flexible sigmoidoscopies and repeat colonoscopies.
Outpatient BP consisted of pico-salax with dosing based on the patient’s weight, the day before the procedure. The
Ottawa Bowel Preparation Quality Scale was used to score the BP, with a cut-off score <7 as adequate cleanout at
the time of colonoscopy. Patient age, indication for scope, method of delivery and time to procedure were captured.
Video and pamphlet only groups were combined into one alternative instruction group due to small numbers for
statistical analysis. Primary outcome was the differences in BP scores between the in-person and alternative
instruction groups.
Results: Of the 136 patients (mean age 11.51y (SD 4.53)), 81 (60%) received in-person BP instructions (46 from a
physician (62.2%) and 28 from a NCM (37.8%) n=74), 25 (18%) received video instructions, and 30 (22%) received
pamphlet only. The median time from BP instruction to the scope procedure was 30 days (IQR 14, 49; range 1-116
days), but only captured prior to onset of COVID pandemic. BP adequacy was achieved in 81.2% of patients (Table
1). There were no significant differences in BP adequacy (76.8% vs. 83.6%, p=0.333) or mean (SD) total BP score
between in-person and other (video/pamphlet) methods (5.33 (3.0) vs. 5.33 (2.89), p=0.997), respectively. Age was
not a significant predictor for BP scores (p>0.094), but indication for scope did predict total BP score, albeit
irrespective of delivery method. Patients who underwent colonoscopy for an indication of IBD had higher total BP
scores than those without (M=6.81, SD=2.66 vs. M=5.06, 2.93, p=0.005) and patients who had polyp had lower BP
scores than those without (M=2.58, SD=2.07 vs (M=5.59, SD=2.89, p=0.001).
Conclusions: In conclusion, method of BP instruction delivery for pediatric patients undergoing colonoscopy does
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not impact quality of BP. Further studies are required to explore the role of parental factors such as education,
socioeconomic status, or primary language on BP quality as well as the role of waiting times for endoscopy on the
retention of information.
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CHOICE OF ANESTHETICS AFFECTS ESOPHGEAL FUNCTIONAL LUMEN IMAGING PROBE
CONTRACTILE RESPONSE. Natalie Hoffmann, Lee Bass, John Fortunato, Alex Green, Peter Osgood, Maria
Perez, Kaitlin Keeley, Joshua Wechsler
Gastroenterology, Hepatology, and Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL
Background: Functional lumen imaging probe (FLIP) is a complementary tool used during endoscopy to evaluate
the distensibility of hollow organs. FLIP topography provides real-time analysis of esophageal secondary peristalsis,
a normal contractile response to sustained volumetric distension of the esophagus. Anesthetic agents used during
endoscopy may affect esophageal motility, thus complicating assessment of normal contractility. We aimed to assess
whether anesthetic agents were associated with abnormal contractile response in pediatric patients undergoing
esophageal FLIP.
Methods: We retrospectively reviewed charts of pediatric patients aged 6-21 years undergoing endoscopy and
functional lumen imaging probe (FLIP) for evaluation of dysphagia. Clinical history, endoscopic findings, anesthetic
agents received during endoscopy, and FLIP metrics were collected. Patients with anatomic abnormality of the
esophagus (prior esophageal, cardiac, or gastric fundoplication surgery), known esophageal motility disorder, or
esophageal ring grade 2 or higher as defined by the endoscopic reference score1 were excluded from analysis.
Patients underwent standard of care endoscopy and FLIP. FLIP data were exported to Wklytics 2.0, a customized
program designed by the Northwestern Medicine GI Lab to generate FLIP panometry plots for analysis (available
open source at http://wklytics.com/nmgi). Panometry contractile response patterns were classified as normal or
abnormal. Normal contractile response was defined based on previously published literature by Carlson et al, as ≥6
consecutive antegrade contractions ≥6 cm in axial length occurring at a rate of 6 +/-3 antegrade contractions per
minute.2 Statistical analysis utilized Fisher’s exact test for comparison of categorical variables. This study was
approved by the IRB at Ann & Robert H. Lurie Children’s Hospital of Chicago.
Findings: Sixty-six patients were identified with median age of 14 years. The majority of patients (85%) were
diagnosed with eosinophilic esophagitis. Forty patients (61%) had normal contractile response on FLIP panometry.
All patients received propofol during endoscopy. Adjunctive anesthetic agents included narcotic (fentanyl or
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morphine), lidocaine 1%, dexamethasone, dexmedetomidine, paralytic (succinylcholine or rocuronium), inhaled
sevoflurane, or inhaled nitrous oxide (Table 1). When compared to patients that did not receive narcotic, patients
that received narcotic were at increased odds of having normal contractile activity with odds ratio (OR) of 5.67 and
p-value=0.0019. Patients that received dexamethasone, paralytic, sevoflurane, or nitrous oxide had decreased odds
of having normal contractile activity (dexamethasone OR 0.34, p-value=0.0448; paralytic OR 0.25, p-value=0.0244;
sevoflurane OR 0.00, p-value<0.0001; nitrous oxide OR 0.09, p-value=0.0106). Patients that received lidocaine 1%
or dexmedetomidine did not show significant difference among normal versus abnormal contractile response.
Conclusion: Contractile response patterns are variable among pediatric patients undergoing esophageal FLIP for
symptoms of dysphagia. Esophageal contractility may be influenced by choice of anesthetic agent. In the patient
cohort studied, narcotic use during endoscopy was associated with normal contractile response, while
dexamethasone, paralytic, sevoflurane, and nitrous oxide were associated with abnormal contractile response.
Sevoflurane was most associated with abnormal contractile response. Larger controlled studies are needed to
determine the effect of drug and dosage on contractile response during FLIP assessment.
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ESOPHAGOGASTRIC JUNCTION DISTENSIBILITY TO OBJECTIVELY ASSESS HIATAL HERNIA
IN PEDIATRIC PATIENTS UNDERGOING ENDOSCOPY. Natalie Hoffmann, Lee Bass, John Fortunato, Alex
Green, Peter Osgood, Maria Perez, Kaitlin Keeley, Joshua Wechsler
Gastroenterology, Hepatology, and Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL
Background: Hiatal hernia is an anatomic defect of the esophagogastric junction (EGJ) that can cause symptoms of
reflux, vomiting, dysphagia, and poor weight gain in pediatric patients. Endoscopy, barium esophagogram, or highresolution manometry are used to identify hiatal hernia. Diagnosis can be challenging due to the highly dynamic
nature of the EGJ and lack of standardized diagnostic criteria. We aimed to assess whether functional lumen
impedance could provide an objective measurement of the EGJ that predicts hiatal hernia in pediatric patients.
Methods: We retrospectively reviewed charts of patients aged 6-21 years evaluated with endoscopy and functional
lumen imaging probe (FLIP) for assessment of dysphagia. Patients with anatomic abnormalities of the esophagus or
EGJ, achalasia, or esophageal stricture were excluded from analysis. Patients underwent standard of care endoscopy
and FLIP. FLIP assessment included measurement of diameter (mm), pressure (mmHg), and distensibility index
(mm2/mmHg) (DI) of the esophageal body and EGJ. FLIP data were exported to Wklytics 2.0, a customized
program designed by the Northwestern Medicine GI Lab to generate FLIP Panometry plots for analysis (available
open source at http://wklytics.com/nmgi). EGJ location was individually determined for targeted analysis of EGJ
dynamics during entirety of FLIP study. Statistical analysis utilized Mann-Whitney test, Spearman correlation, and
receiver operating characteristic curves for EGJ distensibility metrics and hiatal hernia. This study was approved by
the IRB at Ann & Robert H. Lurie Children’s Hospital of Chicago.
Findings: Sixty-six patients were identified with median age of 14 years. The majority of patients (85%) were
diagnosed with eosinophilic esophagitis. Nineteen patients (29%) had hiatal hernia visible on retroflexion of the
Volume 75, Supplement 1

S24

endoscope in the stomach with insufflation. Imaging of the upper GI tract, including barium esophagogram or upper
GI, was performed on 26 (39%) of patients. There were no hiatal hernias captured on imaging. During FLIP studies,
both EGJ-DI and EGJ diameter were assessed. The maximum intraprocedural EGJ-DI and corresponding EGJ
diameter was significantly higher in patients with hiatal hernia on endoscopy (EGJ-DI 5.02 vs 8.93, p-value=0.001;
EGJ diameter 8.40 vs 10.09, p-value 0.002). Using FLIP Panometry plots generated by Wklytics 2.0, maximum
EGJ-DI and associated EGJ diameter of the entire study were significantly higher in patients with hiatal hernia on
endoscopy (maximum EGJ-DI 5.29 vs 8.55, p-value=0.0006; maximum EGJ diameter 17.59 vs 21.11, pvalue=0.004). Median EGJ-DI and median EGJ diameter at 60 ml fill volume were significantly higher in patients
with hiatal hernia on endoscopy (EGJ-DI 5.9 vs 8.12, p-value=0.004; EGJ diameter 15.77 vs 19.70, p-value=0.006).
Neither intraprocedural-derived EGJ measurements, nor values obtained via Wklytics 2.0, had significant correlation
with patient age or height. Intraprocedural EGJ-DI showed a strong correlation with Wklytics-derived median EGJDI at 60 ml fill volume (r=0.85, p-value<0.0001). Intraprocedural EGJ-DI identified patients with hiatal hernia on
endoscopy with an area under the curve value of 0.85 (p-value=0.002). EGJ-DI of ≥9 had a specificity of 97%, and
EGJ-DI of >6.2 had a likelihood ratio of 2.3 (sensitivity 75%, specificity 67.7%) for hiatal hernia on endoscopy.
Conclusion: Hiatal hernia is common in pediatric patients undergoing endoscopy and FLIP for symptoms of
dysphagia. EGJ distensibility determined by FLIP provides an objective measurement of EGJ that can be used to
identify hiatal hernia in pediatric patients. Intraprocedural EGJ distensibility values have a strong correlation with
values derived from post-procedural analysis and demonstrate a similar difference among patients with hiatal hernia
on endoscopy. Larger studies are needed to further define hiatal hernia severity based on EGJ distensibility.
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PEDIATRIC SURVEILLANCE ENDOSCOPIC HISTOLOGY PRIOR TO VERTICAL SLEEVE
GASTRECTOMY. Rachel Herdes, Janey Pratt, Marwa Abu El Haija
Stanford Medicine, Stanford, CA
Objectives and Study/Background: Adult metabolic and bariatric surgery (MBS) literature suggests that preoperative endoscopic surveillance should be performed routinely due to the high level of identified gross and
pathologic abnormalities. These pathologies have been found to change the planned surgical method and timeline of
the procedure. In pediatrics, there is a paucity of literature related to the necessity of surveillance endoscopy prior to
vertical sleeve gastrectomy (VSG). The American Society for Bariatric Surgery (ASBMS) published guidelines in
2021 which recommends endoscopy with biopsy for all preoperative pediatric patients with upper gastrointestinal
symptoms, but stated that there was insufficient evidence to recommend endoscopy for those patients who were
asymptomatic. We present data evaluating preoperative surveillance endoscopic histology for a large cohort of
adolescent patients undergoing VSG.
Methods: Endoscopic and clinical information was collected retrospectively for all adolescent patients who
underwent VSG between September 2014 and April 2021, at Lucile Packard Children’s Hospital/Stanford
University. Institutional Review Board approval was obtained prior to data collection.
Results: There were 127 surveillance endoscopies performed prior to VSG during the allotted time frame. Forty-five
(35.4%) had no abnormalities identified on histology, and there was 64.6% with an identified histologic
abnormality. Thirty-seven (29.1%) had evidence of reflux esophagitis. Forty-six (36.2%) had gastritis and seven
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(5.5%) were found to have non-specific duodenitis. There were a total of fifteen (11.8%) participants who had
evidence of H. pylori by staining. Fourteen of those with positive H. pylori testing also had identified gastritis and
received medication therapy. Seven participants (5.5%) were found to have a polyp, 6 of which were gastric and one
was esophageal. Three patients (2.4%) were found to have eosinophilic esophagitis. (EOE) One participant had
known active celiac disease (0.8%), while two additional participants (1.6%) were found to have non-specific
increased intraepithelial lymphocytes with intact architecture. No participants were found to have ulcers, infectious
esophagitis, portal hypertensive gastropathy or varices, or inflammatory bowel disease.
Conclusions: More than half of the patients were found to have histologic pathologies on preoperative surveillance
endoscopy. Diagnosis of reflux esophagitis, gastritis and duodenitis lead to the discussion of initiation of a proton
pump inhibitor for 2-3 months or until their VSG. At least fourteen patients required medication therapy for H.
pylori gastritis. The three patients diagnosed incidentally with EOE received a specific visit with gastroenterology
and subsequent treatment. The EGD results did not change the decision for VSG, however it changed the preprocedure medical treatment. This cohort study suggests that upper endoscopy should be a routine part of
preoperative MBS care.
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POST ERCP PANCREATITIS PROPHYLAXIS, EFFECTIVENESS OF RECTAL INDOMETHACIN VS
INTRAVENOUS KETOROLAC IN THE PEDIATRIC POPULATION. Sherif Ibrahim1,2, Lindsey Hornung3, Tom
Lin1,2, Maisam Abu-El-Haija1,2, Ahmad Hassan4, David Vitale1,2
1
Division of Gastroenterology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Pediatrics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 3Biostatistics
and Epidemiology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 4Internal Medicine, University
of Cincinnati, Cincinnati, OH
Background:
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Endoscopic retrograde cholangiopancreatography (ERCP) is an essential interventional procedure but can be
complicated by post-ERCP pancreatitis (PEP). Rectal indomethacin is used in attempt to reduce PEP rates in
pediatric and adult patients and a recent study showed reduced rates of PEP in pediatric patients receiving
intravenous (IV) ketorolac. There have been no studies comparing the effectiveness of these prophylactic
medications in preventing PEP in pediatric patients. The aim of this study was to assess rates of PEP in patients
receiving rectal indomethacin versus IV ketorolac.
Methods:
This is a retrospective cohort study that included all patients who underwent ERCP from November 2021-April
2022 at a single, pediatric tertiary care center. The primary outcome measured was rate of PEP after receiving IV
ketorolac vs rectal indomethacin. Choice for PEP prophylaxis was determined by individual endoscopists at time of
procedure. All patients were admitted postoperatively and PEP was considered up to 2 weeks postoperatively.
Results:
In total, 80 ERCPs for 57 unique patients were reviewed over a 5-month period. All patients were under 24 years
old. Twenty-six patients received IV ketorolac, 18 patients received rectal indomethacin, and 36 received neither
medication. Standard dosing for ketorolac was 0.5 mg/kg (maximum dose of 15 mg) and an approximate weightbased dosing of indomethacin was used. Overall, 10% (n=8) of patients developed PEP, affecting 3 males and 5
females. All cases of PEP were in procedures with native papillae and all cases were mild as per the North American
Society for Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) Pancreas committee. Two (25%)
of the PEP cases received IV ketorolac, 4 (50%) received rectal indomethacin, and 2 (25%) received neither
medication. The IV ketorolac and rectal indomethacin groups were similar in demographics, procedure indication
and history of pancreatitis, amongst other variables (Table 1). BMI percentile was higher in the indomethacin group.
Although it did not reach statistical significance, patients given IV ketorolac were less likely to develop PEP (OR
0.7, CI 0.1-3.6) (Table 2) and rectal indomethacin was less effective at preventing PEP (OR 4.1, CI 0.9-18.6) (Table
2). When directly comparing medication prophylaxis, the odds of developing PEP were 3.4 times higher for those
given rectal indomethacin compared to those given IV ketorolac (OR 3.4, CI 0.6-21.2). In a high-risk subgroup
analysis of all patients with pancreatic duct injection, ketorolac was similarly more effective than indomethacin in
preventing PEP (IV ketorolac OR 0.5, CI (0.1-3.1) and rectal indomethacin OR 3.8, CI (0.7-19.5)).
Conclusion:
This study evaluates rates of PEP in a pediatric cohort at a tertiary care children’s hospital and compares rates using
IV ketorolac versus rectal indomethacin. Overall, this study identifies IV ketorolac as potentially a more effective
prophylaxis against PEP compared to rectal indomethacin, however this did not reach statistical significance. Based
on these results, a prospective, randomized control trial is being developed to further delineate the effectiveness of
IV ketorolac compared to rectal indomethacin for PEP prophylaxis.
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Table 1: IV Ketorolac vs Rectal Indomethacin
Data presented as n (%) or median (25th-75th percentile) [min-max]

Table 2: Post ERCP Pancreatitis Odds

EOSINOPHILIC DISORDERS
48
MEDICAL TREATMENT OF EOSINOPHILIC ESOPHAGITIS: A COCHRANE REVIEW. James
Franciosi1,2, Edward Mougey3, Evan S. Dellon4, Carolina Gutierrez-Junquera5, Sandeep Gupta6, Craig
Reed7, Rajitha Venkatesh9,10, Elizabeth Erwin11, Vasiliki Sinopoulou8, Morris Gordon12
1
Gastroenterology, Nemours Children's Clinic, Orlando, FL; 2Department of Pediatrics, University of Central
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Florida College of Medicine, Orlando, FL; 3Nemours Biomedical Research Center for Pharmacogenomics and
Translational Research, Jacksonville, ; 4Division of Gastroenterology and Hepatology, University of North Carolina
System, Chapel Hill, NC; 5Pediatric Gastroenterology Unit, Hospital Universitario Puerta de Hierro
Majadahonda, Majadahonda, Comunidad de Madrid, Spain; 6Gastroenterology, Hepatology and Nutrition, Riley
Hospital for Children at Indiana University Health, Indianapolis, IN; 7Division of Gastroenterology and
Hepatology, Department of Medicine, University of North Carolina System, Chapel Hill, NC; 8School of Pharmacy
and Biomedical Science, University of Central Lancashire, Preston, Lancashire, United Kingdom; 9Division of
Pediatric Gastroenterology, Hepatology, and Nutrition, Nationwide Children's
Hospital, Columbus, OH; 10Department of Pediatrics, The Ohio State University College of
Medicine, Columbus, OH; 11Division of Allergy and Immunology, Nationwide Children's
Hospital, Columbus, OH; 12Professor of evidence synthesis and systematic review, Head of transitions and
careers, University of Central Lancashire School of Medicine, Preston, Lancashire, United Kingdom
Background
Current therapies for pediatric and adult eosinophilic esophagitis (EoE) include dietary elimination, proton pump
inhibitors, swallowed corticosteroids, and biologics. Our aim is to systematically assess the efficacy and safety of
published randomized controlled trials (RCTs) of medical therapies for EoE that compare active treatments to
placebo or to an active comparator. We consider RCTs that target the induction and maintenance phases of therapy,
separately.
Methods
A search was designed by a Cochrane information specialist and included Cochrane Gut Register, CENTRAL,
MEDLINE, Embase, and clinicaltrials.gov databases, from inception to May 2022. Studies that met our search
criteria were imported into Covidence for title and abstract review. All authors participated in study screening, and
each study was independently evaluated by two authors. Reports of RCTs that met the inclusion criteria were
selected for full text review. Multiple reports of the same RCT were collapsed into the parent study. Data from these
studies was then extracted to RevMan Web to assess study characteristics, including study design, EoE definition,
inclusion / exclusion criteria, age range, interventions, number of patients randomized, number of patients who
completed the study, primary and secondary outcomes and conflicts of interest. Studies were also assessed for
potential sources of bias including baseline imbalance, selection, performance, detection, attrition, and reporting
biases. We used Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) to assess the
overall certainty of evidence supporting the primary outcome.
Results
As of May 2022, we identified 2,638 reports that met our search criteria of which 14 were duplicates, giving a total
of 2,624 reports that were imported into Covidence for further review. Following title and abstract screening, 259
reports were selected for full text review, which were collapsed into 46 distinct RCTs that met the inclusion criteria.
The primary outcomes for our systematic review were histological improvement, endoscopic improvement, and
clinical symptom improvement, all as defined by the study at study endpoint, and withdrawals due to adverse events.
The secondary outcomes of our analysis were serious adverse events, endocrine complications, growth concerns,
infections, and health-related quality of life. Study outcomes were analyzed on an intention-to-treat basis. Risk ratios
(RRs) and corresponding 95% confidence intervals (95% CI) are reported for dichotomous outcomes, and mean
difference and standard deviation are reported for continuous outcomes. The data will be presented in full.
Conclusions
Results of this analysis inform clinicians about the efficacy and potential side effects of different medical therapies
for EoE in both pediatric and adult populations. Deficiencies in our current knowledge will be highlighted and will
provide direction for design of future RCTs in the field. Future research should continue to explore factors that
influence initial and subsequent medical therapy selection for people with EoE.
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A PROSPECTIVE STUDY EXAMINING FOOD-SPECIFIC IGG4 AND ITS ROLE IN MONITORING
FOOD ELIMINATION DIET IN PEDIATRIC EOSINOPHILIC ESOPHAGITIS-A PILOT STUDY. Jessina
Thomas1, Laura Irastorza2, Ahsan Rizvi1, Karam Felo4, Chirajyoti Deb3, Yamen Smadi1
1
Pediatric Gastroenterology, Arnold Palmer Hospital for Children, Orlando, FL; 2Pediatric Gastroenterology, Palm
Beach Digestive Associates, Orlando, FL; 3Gastrointestinal Translational Laboratory, Arnold Palmer Hospital for
Children, Orlando, FL; 4College of Medicine and Biomedical Sciences, University of Central Florida, Orlando, FL
Background:
Over 90% of eosinophilic esophagitis (EoE) patients respond to elemental amino acid-based diet, establishing the
role of food as a trigger for EoE. It was previously suspected that EoE was a IgE-mediated disease, but new
evidence suggests that eosinophilic esophagitis (EoE) may be an IgG4-mediated disease. Recent studies show that
adult EoE patients have increased esophageal total and food-specific IgG4 (FS-IgG4) levels compared to controls.
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Additionally, EoE patients that were diet responders had esophageal FS-IgG4 levels for trigger foods decrease postelimination. Our aim was to examine FS-IgG4 in esophageal biopsies and serum in pediatric EoE and non-EoE
patients.
Methods:
Pediatric patients undergoing upper endoscopy were included in this prospective case control study and categorized
into 2 groups: EoE patients and non-EoE (controls). For each patient, 3-5 ml of whole blood and esophageal
biopsies were obtained. Protein quantification was performed on both serum and esophageal biopsy homogenates.
Then, FS-IgG4 levels for 20 different foods in both serum and esophageal biopsy homogenates were measured using
an IgG4 Screen Nutritional 20 ELISA Kit (Creative Diagnostics, DEIA303). FS-IgG4 levels against 6 common food
triggers (egg white, cow’s milk, soybean, wheat flour, rye flour, and peanut) were analyzed for statistical
significance.
Results:
The average age of patients recruited (n=19) was 12.8 years and fourteen patients were male (~74%). Twelve
patients (63%) had EoE and 7 patients (37%) were non-EoE patients. Of the 12 EoE patients, 5 had active
inflammation and 3 had known food triggers. No significant difference in FS-IgG4 levels was found for 6 common
foods in EoE and non-EoE patients using both serum and esophageal biopsy samples [Table 1]. Control patients did
show elevated FS-IgG4 in both serum and esophageal biopsies. Poor correlation was noted between FS-IgG4 in
serum and biopsies [Table 2]. Food triggers identified by avoidance and challenge method in 1 patient did not
correlate with elevated FS-IgG4 in serum or biopsies.
Conclusions:
In this pilot study, we were able to measure FS-IgG4 in both serum and esophageal biopsy samples. However, poor
correlation was found between blood and esophageal biopsy FS-IgG4 levels. There was no significant difference in
FS-IgG4 between EoE patients and control subjects, and measured FS-IgG4 levels failed to predict food triggers for
EoE in 1 patient. Further studies are needed to evaluate IgG4 and its role in identifying food triggers in diet
responsive EoE.

Table 1: P-values calculated wtih paired t-test when comparing IgG4 for specific foods in EoE patients and controls
from serum and esophageal biopsies.

Table 2: R2 values when correlating IgG4 in serum with IgG4 in esophageal biopsies for specific foods.
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TOPICAL STEROID USE FOR EOE ASSOCIATED WITH INCREASED RISK OF PERSISTENT
MILD OR INACTIVE CHRONIC GASTRITIS. Michael Wang1,2, Mary Mcdonald5,2, Xiyan Tan3, Elizabeth
Whiteside4,5, Alex Ewing4,3, Jonathan Markowitz5,2
1
School of Medicine, Duke University, Durham, NC; 2Prisma Health, Greenville, SC; 3Mathematical and Statistical
Sciences, Clemson University, Clemson, SC; 4Prisma Health, Greenville, SC; 5University of South Carolina School
of Medicine Greenville Campus, Greenville, SC
Background: Mild or inactive chronic gastritis (MICG) is a commonly reported finding on endoscopy for patients
with EoE, yet its significance is not clear. The purpose of this study is to determine how frequently MICG persists
on subsequent endoscopy, whether treatments relate to persistence of MICG, and to qualify which treatments
correlated with subsequent pathology remission.
Methods: We retrospectively analyzed biopsy specimens obtained from patients with EoE identified through a
database of 428 pediatric EoE patients treated at a single tertiary care center between 2004-2021. Patients were
selected if they had ≥3 endoscopies with our center. Key variables included MICG in the setting of EoE activity,
subsequent treatment changes, and continued presence of MICG on subsequent endoscopy. Active EoE was
determined by consensus guidelines as >15 eosinophils per HPF. Common treatment changes were analyzed with
χ2 odds ratios for resolving extraesophageal findings on the subsequent endoscopy.
Results: 252 patients met our selection criteria and 1914 EGDs were analyzed. 645 EGDs were recorded with mild
or inactive chronic gastritis found on histology. 34.8% of MICG persisted on subsequent EGD. 54.1% of the MICG
cases were associated with a change in treatment afterwards. Patients who were treated with topical/swallowed
steroids were more likely to have persistent MICG on subsequent endoscopy--OR 1.714 (95% CI 1.095, 2.685,
χ2 p=0.018). No other treatment changes led to a statistically significant effect in MICG on subsequent endoscopy.
253 cases of MICG occurred in the absence of active EoE (MICG-EoE). Treatments were changed less frequently in
patients without active EoE (15.4% of MICG-EoE). Treatment change in MICG-EoE was not statistically more
likely to result in persistence on subsequent biopsy. Patients with MICG-EoE frequently complained of abdominal
pain (26.9%), vomiting or regurgitation (15.0%), food intolerance (9.1%), dysphagia (7.1%), and heartburn (5.9%).
Summary: MICG is a common finding on endoscopy in patients with EoE. In our retrospective series, MICG was
treated approximately half the time when present, but only 15% when present without active EoE.
Topical/swallowed steroid use was associated with an increased likelihood that MICG persisted on subsequent
biopsies. Symptoms of abdominal pain, vomiting or regurgitation, and food intolerance were common in patients
with MICG.
Conclusion: MICG occurs frequently in EoE patients. Persistent MICG is more likely in patients who are taking
topical/swallowed steroids and may represent a previously unreported complication of this treatment. Prospective
studies may further elucidate the significance of this finding.
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CARBOXYPEPTIDASE A3 IS ELEVATED IN MAST CELLS SPATIALLY LOCATED BY BASAL
EPITHELIAL CELLS AND DRIVES BASAL CELL HYPERPLASIA VIA LOSS OF DESMOGLEIN-1 IN
EOSINOPHILIC ESOPHAGITIS. Rethavathi Janarthanam, Ming-Yu Wang, Lorena Ostilla, Kaitlin Keeley, Barry
Wershil, Joshua Wechsler
Gastroenterology, Hepatology & Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL
Introduction: Eosinophilic Esophagitis (EoE) involves epithelial barrier dysfunction characterized by histologic
epithelial basal zone hyperplasia (BZH) and endoscopic edema/furrows. Mast cells (MC) are increased in the
epithelium in EoE, and we previously identified increased MCs among patients with inactive EoE that had persistent
edema, furrows, and BZH. Rapid activation of mast cells involves degranulation whereby mast cells release several
pre-formed proteases including tryptase and carboxypeptidase A3 (CPA3), and translocate the lysosomal-associated
membrane protein (LAMP3/CD63) to the cell surface. Unlike tryptase, which is ubiquitously expressed by MCs,
CPA3 has more restricted expression. Tryptase, a serine protease, is well appreciated to induce barrier dysfunction
associated with loss of proteins involved in cell-cell connection, yet little is known regarding the role of CPA3, a
zinc-dependent metalloproteinase, on epithelial barrier function. We hypothesized that activated MCs in EoE release
CPA3 which drives mucosal barrier dysfunction through loss of barrier proteins.
Methods: Flow cytometry was performed on single cell suspensions of esophageal biopsies to detect rapidly
activated mast cells (Live/CD45+/CD117+/FcEpsilonR1+/CD63+) and correlated to BZH and edema/furrow
severity. Semi-automated microscopy on esophageal biopsies stained for tryptase and CPA3 by immunofluorescence
(IF) was performed using a previously reported pediatric EoE cohort treated with cow’s milk elimination. Whole
slide imaging was performed on a TI2 using stitched 20x images with quantification on NIS-Elements to determine
double-positive cell density. Cell density was compared pre-post treatment, and between post-treatment mucosal
responders (Post-treatment EGD with no edema/furrows, and mild or no BZH) and non-responders. CPA3 ELISA
was performed on biopsy lysates from patients with active and inactive EoE. IF was performed for CPA3 and SOX2
on biopsies from EoE patients and controls with varying degrees of BZH. Total intraepithelial CPA3+ MCs were
counted along with CPA3+ MCs nearby and far from SOX2+ cells. Single cell RNA-Sequencing of esophageal
biopsies was performed to assess protease expression among MC subsets between patients with varying degrees of
BZH or furrows along with Desmoglein-1 (DSG1) among epithelial cell subsets. Analysis performed with Seurat.
Air-liquid interface (ALI) culture of human esophageal epithelial cells (EPC2-hTERT) was generated and
recombinant, mature CPA3 was exposed to the basal ALI layer for 48 hours with or without a carboxypeptidase
inhibitor (PCI). Transepithelial electrical resistance (TEER) was measured at baseline and 48 hours after CPA3.
Morphologic assessment of H&E-stained sections was performed along with DSG1 IHC.
Results: Increased CD63+ MCs were present in active compared to inactive EoE (p<0.01) and moderately
correlated with edema/furrows (p<0.01) and BZH (p<0.01) severity. Among children with EoE treated with cow’s
milk elimination, there was a significant decrease in intraepithelial CPA3+/tryptase+ cells. Among mucosal
responders, post-treatment CPA3+ MCs were significantly decreased compared to non-responders (p<0.05). Patients
with active EoE had significantly more CPA3 protein present in biopsy lysates compared to inactive EoE (p<0.01).
CPA3+ MCs were increased among patients with severe BZH (p<0.01), and spatially located near SOX2+ basal
epithelial cells (p<0.01). MCs from patients with severe BZH and furrows had the highest CPA3 RNA (p<0.0001);
transient MCs, found only in patients with severe BZH, had the greatest amount of CPA3 compared to resident MCs
(p<0.0001). DSG1 gene expression was significantly reduced only among transitioning epithelium (p<0.001). CPA3
alone significantly reduced TEER (p<0.001) and was reversible with a carboxypeptidase-specific inhibitor (p<0.05).
Morphologic assessment showed increased basal cell layers with loss of squamous cells, and DSG1 IHC showed a
significant reduction in the CPA3-treated ALI.
Conclusion: Rapidly activated MCs are present by flow in EoE and correlate with endoscopic and histologic
mucosal barrier dysfunction. CPA3+ MCs are reduced with diet elimination particularly in patients that have
mucosal healing. CPA3+ protein is increased in active EoE, and CPA3+ MCs are spatially located near SOX2+
basal epithelial cells. CPA3 RNA is increased in transient-type MCs compared to resident MCs, which likely
represent the pro-inflammatory type of mucosal MC. DSG1 expression is lost in transitioning epithelial cells, which
are largely composed of basal and suprabasal epithelium. CPA3 is sufficient to induce barrier disruption and basal
epithelial cell hyperplasia associated with loss of DSG1, which is reversible with a carboxypeptidase inhibitor. We
propose a model: transient MCs are activated near the basal epithelium and secrete CPA3 which drives BZH via loss
of DSG1 and maintenance of the transitioning state.

52*
BULK T-CELL RECEPTOR SEQUENCING CONFIRMS CLONALITY AND IDENTIFIES A FOOD
SPECIFIC REPERTOIRE IN EOE. Rethavathi Janarthanam1, Fei Li Kuang2, Angelika Zalewski3, Katie
Amsden1, Ming-Yu Wang1, Lorena Ostilla1, Kaitlin Keeley1, Ikuo Hirano3, Amir Kagalwalla1, Barry
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Gastroenterology, Hepatology & Nutrition, Ann and Robert H Lurie Children's Hospital of
Chicago, Chicago, IL; 2Allergy & Immunology, Northwestern University Feinberg School of
Medicine, Chicago, IL; 3Gastroenterology & Hepatology, Northwestern University Feinberg School of
Medicine, Chicago, IL
Background and Aims: Eosinophilic esophagitis (EoE) involves a chronic allergic inflammatory response to
dietary antigens in children and adults. Recent work identifies evidence of T-cell clonality however the extent to
which a restricted food-specific T-cell repertoire exists is unknown. We sought to confirm T-cell receptor (TCR)
clonality in EoE and assess for differences associated with specific food triggers.
Methods: Bulk TCR sequencing was performed on total RNA isolated from esophageal biopsies obtained from
adults and children with EoE (n=17) who had food triggers identified and confirmed by endoscopic evaluation. NonEoE adult and pediatric controls (n=10) were included. We assessed differences in TCR clonality by disease and
treatment status. Shared and similar V-J-CDR3s were assessed based on specific food triggers. Comparisons were
performed with Immunarch (0.6.7) and Graphpad Prism (9.0).
Results: We found decreased unique TCR alpha clonotypes and diversity among patients with active EoE when
compared to non-EoE controls, and to paired inactive EoE samples (Figure 1, p<0.01 for clonotypes, p<0.05 for
diversity). Similar non-significant trends were seen for TCR beta. Active EoE patients had increased relative
abundance of common TCRs for alpha and beta (p<0.05). We observed no significant differences in clonality
between children and adults, nor between patients eating one or multiple food triggers. Among patients in which a
trio of baseline, post diet elimination and food trigger reintroduction samples (n=6) were all available, we observed
~1% of TCRs were shared only between pre-diet elimination and trigger reintroduction. Patients with milk triggered
EoE had greater degree of shared and similar TCRs when compared to patients with other food triggers among TCR
alpha. We identified BST2 as a possible common antigen that is targeted by T-cells in EoE.
Conclusion: We confirmed relative clonality in active EoE for TCR alpha moreso than TCR beta. We identified
food specific TCRs with potential to act as a biomarker for dietary triggers of EoE. Further studies are needed to
better identify the broad repertoire of TCRs relevant to food triggers.

Figure 1
53
NATURAL HISTORY OF PEDIATRIC-ONSET EOSINOPHILIC GASTRITIS. Kevin Murray1, Vincent
Mukkada1, Marc Rothenberg2, Lisa Martin3
1
Gastroenterology, Hepatology, & Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Allergy & Immunology, Cincinnati Children's Hospital Medical
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Introduction: Eosinophilic gastrointestinal disorders (EGID) occur when there is pathologic eosinophil infiltration
into intestinal tissues. Eosinophilic gastritis (EoG) is characterized by gastric inflammation. EoG is less studied than
eosinophilic esophagitis, especially in pediatrics. The objective was to characterize the natural history of EoG with
respect to histology, endoscopy, and treatment.
Materials and Methods: This retrospective chart review included 26 EoG patients and 22 non-EoG controls.
Controls had endoscopy due to GI symptoms with negative GI pathology. Endoscopy of EoG cases was evaluated
using an EoG endoscopic reference scoring system (EGREFS) while histology was assessed with an EoG histologic
scoring system (EGHSS). Chi-square goodness of fit and Wilcoxon rank sum tests were used to compare EoG cases
to controls. Generalized linear mixed models were used to evaluate change over time.
Results: The EoG cohort was younger than controls (10.9 ± 5.9 vs 19.5 ± 12.9 years, p=0.0025) and was more
likely to have atopic disease (p<0.0012 for all). Poor growth velocity/weight loss (p=0.0069) and fatigue (p=0.044)
were more common in cases. Cases had a greater endoscopic burden (11 (6-16) scopes; yearly endoscopic burden
1.9 (1.3-2.6)) compared to controls (1 (1-1) scopes; p<0.0001). Among cases, median follow-up was 7.7 (4-12)
years. Over time absolute eosinophil count decreased (p=0.021). However, EGHSS did not change (p=0.74) while
EGREFS increased (p=0.019). Dietary therapy, oral systemic steroids, PPI, and swallowed topical steroids were
typically started shortly after diagnosis while cromolyn, sirolimus, anti-metabolites, and biologic medications were
used later. Multiple concomitant therapies were common, with up to 5 overlapping therapies. Patients often remain
symptomatic with abdominal pain and trouble eating being most prevalent.
Conclusions: This large cohort of pediatric patients highlights that the rare disease EoG is a highly variable disease
that poses long-term burdens.

55*
IGG4+ CELLS ARE INCREASED IN THE GASTROINTESTINAL TISSUE OF PEDIATRIC
PATIENTS WITH ACTIVE EOSINOPHILIC GASTRITIS AND ENTERITIS AND DECREASE IN
REMISSION. Laura Quinn2, Brian Nguyen3, Michael Arnold1, Calies Menard-Katcher2, Lisa Spencer2
1
Department of Pediatric Pathology, University of Colorado Denver School of Medicine, Aurora, CO; 2Pediatric
Gastroenterology, Hepatology, and Nutrition, University of Colorado Denver School of
Medicine, Aurora, CO; 3Department of Pathology, University of Colorado Denver School of Medicine, Aurora, CO
Background: The pathogenesis of eosinophilic gastritis (EoG) and eosinophilic enteritis (EoN) is poorly
understood, as is the amount of shared common ground with eosinophilic esophagitis (EoE). Recent studies have
shown that IgG4 is increased in the esophageal tissue of EoE patients, including the presence of IgG4+ plasma cells.
Aims: Our aim was to determine whether IgG4 might likewise be elevated in the gastric or duodenal tissue of
pediatric patients with EoG or eosinophilic duodenitis (EoD).
Methods: This was a retrospective single center study. Patients were characterized as having active EoG or EoD
based on clinical symptoms and tissue eosinophil counts (EoG >30eos/hpf; EoD >50eos/hpf), or as controls. All
patients were treatment-naive at the time of index biopsy with the exception of PPI. Immunohistochemistry for IgG4
was carried out in gastric and duodenal tissue, and peak IgG4+ cell counts were quantified using ImageJ software.
Peak values of IgG4+ cells were compared between groups and before and after treatment in those patients with
follow up. Relationships between IgG4+ cells, peak tissue eosinophil counts, and clinical characteristics were
explored.
Results: A total of 45 pediatric patients (42% female, ages 2-19 years) were included: n=14 EoG (average
165eos/hpf), n=13 EoD (average 123eos/hpf), and n=18 control. The frequency of IgG4+ cells [median cells/hpf
(IQR)] was significantly higher in patients with EoG and EoD compared to controls in the stomach [EoG 6.5
cells/hpf (3.6-10.9), control 0 cells/hpf (0-0.7), p <0.0001] and duodenum [EoD 7.5 cells/hpf (2.8-37), control 0.5
cells/hpf (0.3-1.3), p<0.001)] respectively (Figure 1). Extracellular deposition of IgG4 was present in some EGID
patients and was associated with higher numbers of IgG4+ plasma cells [extracellular present 41.3 cells/hpf (26.649.5) vs absent 2.5 cells/hpf (0.3-5.3), p <0.001]. IgG4+ cells positively correlated with eosinophil counts (stomach:
r 0.74, p <0.0001; duodenum: r 0.57, p <0.0001) and were associated with the presence of endoscopic abnormalities
(stomach OR 1.14, p 0.006; duodenum OR 1.1, p 0.0004). There was no association between age, sex, or atopic
history and IgG4+ staining. After treatment, the amount of tissue IgG4 was significantly decreased in patients who
went into remission [(EoG 6.1 cells/hpf (3.6-10.6) vs 1.1 cells/hpf (1-1.9), p=0.0017; EoD 5.3 cells/hpf (4.1-11.6) vs
0.5 cells/hpf (0.3-2.9), p=0.0064], but not in those with persistently active disease (Figure 2). While extracellular
IgG4 deposition was noted in 71% of the patients with persistently active disease, it was absent in all patients who
went into remission.
Conclusions: We report a novel association between pediatric EoG and EoN and IgG4: it tracks with disease
activity and associates with markers of severity including peak eosinophil count and presence of endoscopic
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abnormalities. These data suggest that IgG4 is produced locally and is a universal feature of eosinophilic
gastrointestinal disorders. Considering its structural properties, IgG4 is likely a compensatory factor that
nevertheless could provide therapeutically meaningful insights into the local immune response in eosinophilic
gastrointestinal disorders.

56
EOSINOPHILIC GASTROINTESTINAL DISORDERS IN SOUTHEAST ASIAN CHILDREN: A
SINGLE CENTER EXPERIENCE IN SINGAPORE. Lay Queen Ng1, Wenyin Loh2, Si Hui Goh2, Jia Xin Ong3,
Jia Min Lim1, Khurshid Merchant4, Fang Kuan Chiou1. 1Pediatric Gastroenterology, Hepatology and Nutrition
Service, KK Women's and Children's Hospital, Singapore; 2Pediatric Allergy Service, KK Women's and Children's
Hospital, Singapore; 3Department of Nutrition and Dietetics, KK Women's and Children's
Hospital, Singapore; 4Department of Pathology and Laboratory Medicine, KK Women's and Children's
Hospital, Singapore.
Background
Eosinophilic Gastrointestinal Diseases (EGID) is a rare but increasingly recognized clinicopathological condition
characterized by gastrointestinal (GI) symptoms and increased eosinophilic infiltration in the digestive tract. While
eosinophilic oesophagitis (EoE) has been studied extensively, the pathophysiology and management of EGID
affecting other parts of the gastrointestinal tract remain poorly defined. This study aims to describe the clinical
spectrum of paediatric EGID and assess efficacy and treatment outcomes at a tertiary paediatric center in Singapore.
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Methods
Retrospective study of paediatric EGID patients (aged 0-18 years) at KK Women’s & Children’s Hospital in
Singapore from 2010-2022. Patient demographics, clinical presentation, histological data, treatment modality and
outcomes were collected and analyzed as outcome measures of interest. Diagnostic criteria for EGID was defined as:
>15 eosinophils (eos)/high power film (HPF) in oesophageal biopsies for eosinophilic oesophagitis (EoE); > 30
eos/HPF in gastric biopsies for eosinophilic gastritis (EG) and >50 eos/HPF in duodenal biopsies for eosinophilic
gastroenteritis (EGE) with exclusion of other causes of eosinophilia. Treatment approach was multi-pronged,
consisting either standalone or combination of proton pump inhibitor (PPI) therapy, empiric 1-6 food elimination
diet (FED) and steroids.
Results
Forty-five paediatric patients with EGID were identified. Both genders were equally represented (ratio of 1:1).
Incidence of EGID increased from 3 per 1000 endoscopies per year in the period 2010-2016 to 7 per 1000
endoscopies per year in 2017-2022. In our cohort, EoE (48.9%) was the most commonly diagnosed EGID, followed
by EG (26.7%). Contiguous extension involving ≥2 segments of the GI tract was seen in 24.4% of the cohort with
majority having a diagnosis of EoE+EG (20%), while EG+EGE (2.2%) and EoE+EG+EGE (2.2%) were less
common.
Patients with multi-site involvement (EoE+ EG/EoE+EG+EGE) were younger at presentation (43.6 mths) compared
with only single site involvement - EoE (116.4 mths) or EG (62.8 mths); p= 0.006. EoE patients presented with
more abdominal pain (63.6%) than dysphagia (22.7%). In contrast, vomiting and bleeding were the most
predominant presenting symptoms in EG, while faltering growth and peripheral oedema were more commonly seen
with multi-site involvement (Table 1). Patients with multi-site involvement were also more likely to have lower
haemoglobin, lower serum albumin and higher peripheral eosinophil levels compared to patients with isolated EoE
or EG. One third (35.6%) of the overall cohort had a positive atopic history. Thirty-seven patients had follow up
data. All patients were on PPI therapy (100%) followed by either combination or standalone 1-6 FED (80%). Six
patients with refractory disease required escalation to oral budesonide therapy (13.3%), with majority (4 of 6) from
the multi-site group. Thirty-one patients had reassessment endoscopy (68.9%). All 3 groups had close to 90%
clinical remission rates but multi-site group faired most poorly in endoscopic (71.4%) and histologic (57.1%)
remission rates overall.
Conclusion
Incidence of paediatric EGID is rising in the Asian continent in recent years, with EoE being the most prevalent
EGID. Differences in phenotypic features and treatment response depending on specific site of involvement may
signify distinct and unique pathophysiology between each EGID subtype.
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EOSINOPHILIC ESOPHAGITIS: DOES AGE MATTER? Maria Cardenas F1, Donnchadh
O'Sullivan1, Luisa Ricaurte Archila2, Amy Weaver1, Roger Moreira1, Puanani Hopson1, Imad Absah1
1
Pediatrics and Adolescent Medicine, Mayo Foundation for Medical Education and
Research, Rochester, MN; 2Pathology, Mayo Foundation for Medical Education and Research, Rochester, MN
Introduction: Eosinophilic esophagitis (EoE) is a chronic immune- and antigen-mediated esophageal disease
characterized by eosinophil-predominant inflammation of the esophageal mucosa. The typical age at presentation is
school-age children between 6- and 9-year-old, however, patients can present as young as 12 months at times. The
clinical presentation of EoE varies based on age, but there is a paucity of data for children that present earlier than 6
years.
Aims: To compare clinical presentation, comorbidities, and outcomes based on age at diagnosis of EoE.
Methods: Single-center retrospective chart review of children (<18 years) diagnosed with EoE (> 15 eosinophils per
high power field on esophageal biopsies) between 2005 and 2020. We recorded demographics, clinical presentation,
family history, past medical history, treatment, and endoscopic findings. Clinical remission was defined based on
physicians’ assessment during follow-up visits and response to treatment reflected by histologic improvement
(mucosal remission) was defined by the decrease in eosinophils count to < 15 per high power field. Children in this
cohort were classified based on age into 3 age groups: <2 years, 2-<6 years, and 6 -<18 years and when comparing
percentage in remission depending on treatment, the two lowest age groups were combined given the small number
of patients first diagnosed with EoE prior to age 2 years. We used Chi-Square test to compare variables between age
groups.
Results: We identified 256 children with EoE, the mean age (SD) at time of diagnosis was 9 (5.2) years and 72
(28%) were female. We had 164 patients with available data on follow-up EGDs (495 EGDs in total) of those
99/164 (60%) reached mucosal remission. As expected, clinical presentation differed by age. In the very young
children (< 2-year) vomiting was the most common presentation, while poor weight gain was seen more in the 2<6yrs. Food impaction and abdominal pain were most likely to present in older children 6 to 18 years. We found no
statistical difference between gender, history of atopy, or family history of atopy between age groups. The
demographic and characteristics of the three age groups are summarized in Table 1. The treatment approaches
varied between single therapy or combination therapies with diet, PPI, and steroids. Combination therapy, as
opposed to single therapy, induced remission at a higher frequency in the < 6-year group in comparison to the 6<18-year group (85% vs 66%). (Table 2)
Discussion: In our pediatric cohort, we found statistical differences in symptoms at presentation. Additionally,
combination therapy achieved remission at higher rates in younger children <6 years. Further multi-centered and
longitudinal studies are needed to expand our understanding of this young patient population.
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VITAMIN AND MINERAL DEFICIENCIES IN PATIENTS WITH EOSINOPHILIC ESOPHAGITIS
(EOE). Meghan Horn, Jennifer Lentine, Charlene Thomas, Aliza Solomon
Weill Cornell Medicine, New York, NY
Objective: The primary objective of this study is to determine whether there are vitamin or mineral deficiencies in
children with Eosinophilic Esophagitis (EoE).
Background: Eosinophilic Esophagitis is a chronic immune-allergen mediated condition that causes eosinophilic
deposition in the esophagus leading to symptoms of esophageal dysfunction. Patients with EoE are treated with
various interventions (dietary, pharmacologic and endoscopic). Treatment for EoE often involves specific dietary
eliminations and dietician involvement is recommended to prevent nutritional deficiencies. We also know that
patients with EoE often have restrictive eating habits due to symptoms of disease. It is unclear whether medical
therapy may also contribute. There is limited published data on vitamin and trace element deficiency in patients with
EoE but vitamin D deficiency, scurvy, and thiamine deficiency have been reported in patients with EoE. In addition,
nutritional deficiencies are seen in patients with food allergy and previous studies have shown that vitamin D is a
risk factor for development of allergic disorders and immunologic dysfunction. However, it remains unclear whether
deficiency in patients with EoE is caused by dietary restriction, related to the disease itself, or if it is related to
interventions. Therefore, we aimed to study the relationship between EoE and vitamin and mineral deficiency.
Methods:
We performed a retrospective chart review in pediatric patients diagnosed with EoE in our practice between July
2011 – July 2021. Data was drawn from a single center patient registry. Patients were excluded for history of
achalasia, Crohn's Disease, ulcerative colitis, celiac disease, prior esophageal surgery or eosinophils in esophagus
from other disease pathology, or oral steroid use excluding inhaled steroids. Demographics, current and previous
treatment(s), length of time from diagnosis, vitamin levels, season of visit, other medications, supplements, and
dietary history was collected. Time points included time of diagnosis (pre-treatment) and time of repeat endoscopic
evaluation (including active disease or remission).
Results:
207 charts were identified and to date, 110 were reviewed. Of these, 59 were excluded and 51 were reviewed.
13/51 had pre-diagnosis vitamin and mineral levels. Vitamin D deficiency was present in 7.7% [N=1/13; 95% CI
(0.40%, 38%)] and insufficiency in 23% of patients [N=3/13; 95% CI (6.2%, 54%)]. Iron deficiency was present in
30% of patients [N=3/10; 95% CI (8.1%, 65%)]. 30/51 patients had labs drawn at endoscopy when findings were
consistent with active disease (23 had Vitamin D levels, 12 had iron levels). Vitamin D deficiency was present in
17% of patients [N=4/23; 95% CI (5.7%, 40%)] and insufficiency was present in 39% of patients [N=9/23; 95% CI
(20%, 61%)]. Iron deficiency was present in 8.3% of patients [N=1/12; 95% CI (0.44%, 40%)]. 33/51 patients had
labs drawn at endoscopy when findings were consistent with disease remission. 13% had vitamin D deficiency
[N=3/23; 95% CI (3.4%, 35%)] and 39% had insufficiency [N=9/23; 95% CI (20%, 61%)]. Iron deficiency was
present in 10% of patients [N=1/10; 95% CI (0.52%, 46%)].

Conclusion:
Our study showed that a large number of pediatric patients with EoE are vitamin D deficient or insufficient at follow
up endoscopic evaluation regardless of disease state. At this time, we cannot draw any meaningful conclusions with
regard to vitamins and their relationships to therapy vs disease itself. Additional prospective data collection is
ongoing. As vitamin and mineral levels are not currently part of standard of care, screening may be useful in this
patient population at various time points.
HEPATOLOGY
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COMPARING IMAGING MODALITIES IN THE ASSESSMENT OF STEATOSIS AND FIBROSIS IN
NON-ALCHOLIC FATTY LIVER DISEASE (NAFLD). Naseem Ravanbakhsh1, Debra Browne1, Carly
Weaver2, Patil Kavarian3, Tania Mitsinikos1
1
Gastroenterology, Hepatology, and Nutrition, Children's Hospital of Los Angeles, Los Angeles, CA; 2Clinical
Research Support Office, Children's Hospital Los Angeles Department of Pediatrics, Los Angeles, CA; 3Pediatric
Residency Program, Children's Hospital Los Angeles Department of Pediatrics, Los Angeles, CA
Background
The prevalence of Non-Alcoholic Fatty Liver Disease (NAFLD) has grown over the years, and currently represents
the most common chronic liver disease in children. While there is evolving literature to support the use of
biomarkers as predictors of fatty liver disease, liver biopsy remains the gold standard for the diagnosis of NAFLD.
Magnetic resonance (MR) Elastography and transient elastography (TE) have emerged as tools that can help detect
NAFLD/NASH in children. More studies are needed, especially within the realm of pediatrics, to identify which
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imaging modality can provide accurate and reproducible data quantifying steatosis and fibrosis measurements for
long-term monitoring in this chronic liver condition.
Aim
The aim of this study is to evaluate the correlation of steatosis and fibrosis measured in MR elastography and TE
compared to liver biopsy steatosis scores based on NAFLD Activity Score (NAS) and Metavir fibrosis score (F0-4).
Our hypothesis is that TE provides reliable data similar to that of MR elastography for both fibrosis and steatosis
against diagnostic liver biopsy in children with NAFLD.
Methods
We studied a cohort of pediatric patients with NALFD at Children’s Hospital Los Angeles between ages 9 to 18
years with biopsy-proven NAFLD who had also undergone both TE and MR elastography.
Data encompasses the period between June 2020 and August 2021. Patients were excluded from our study if they
had liver enzyme abnormality due to an alternative cause, such as metabolic disease, anatomic abnormality, genetic
disorder, or oncological diagnoses, or if the patient had not undergone both imaging modalities. Our cohort
ultimately included 84 patients who had undergone both liver biopsy and FibroScan for evaluation of NAFLD. 59
patients in our cohort also had also undergone MR elastography.
Results
Of the 59 patients, there were 74 males and 10 females. 63% in our cohort were of Hispanic background. The mean
aspartate aminotransferase (AST) was 102 U/L, mean alanine aminotransferase (ALT) was 178 U/L, gammaglutamyl transferase (GGT) was 48.9 U/L, hemoglobin A1c 6.1%, mean total cholesterol 172.1 mg/dL, and
triglycerides 180 mg/dL. Liver biopsy results demonstrated Metavir fibrosis score of F2 or higher in 36 patients
(63%) with no patients demonstrating cirrhosis. Mean platelets were 285 k/uL and albumin 4.5 g/dL in this cohort.
Continuous and categorical variables are summarized, respectively, as median and interquartile ranges and
frequencies and percentages. Kruskal–Wallis test was used for comparisons of nonparametric data of more than 2
independent groups. The z test was used for comparisons of the area under the receiver operating characteristic
(AUROC) curve between 2 groups. Statistical analyses were performed by using RStudio 2022.02.0 (RStudio Team,
Boston, MA). Comparison of these two groups did not show statistically significant difference of identifying highgrade fibrosis utilizing either FibroScan or MR elastography (Figure 1).
Conclusion
As NAFLD-NASH becomes an ever-growing diagnosis in pediatrics, it is imperative to find non-invasive modalities
that are reliable to monitor disease progression. Not only is this monitoring critical, but access to technologies,
trained personnel, and cost can restrict the availability and limit the providers ability to pick up on subtle changes
before patients become symptomatic. Not only that, as new and emerging therapies become available to this
population, these tools will help clinicians monitor end points. Here, we demonstrate that in two non-invasive
treatment modalities, there correlation of identifying high-grade fibrosis was not statistically different and therefore
both can and should be utilized for ongoing monitoring in patients with NASH.
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Direct comparison of area under the receiver operating characteristic (AUROC) curves between magnetic resonance
elastography (MRE) and transient elastography (Fibroscan) in patients with nonalcoholic fatty liver disease
(NAFLD) for each fibrosis stage
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HEPATITIS B VIRUS IMMUNITY AND RISK OF INFECTION IN PATIENTS WITH CELIAC
DISEASE AND INFLAMMATORY BOWEL DISEASE IN OLMSTED COUNTY. jessica ulrich1, Nawras
Habash1, Yasmine Ismail1, Amy weaver2, Edward Loftus1, joseph murray1, Imad Absah1
1
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Clinic Minnesota, Rochester, MN
Introduction:
Patients with inflammatory bowel disease (IBD) and celiac disease (CD) are presumed to have subdued immune
response to the hepatitis B vaccine (HBV). Accordingly, several guidelines have recommended screening patients
with IBD and CD for immunity against the hepatitis B virus using the hepatitis B surface antibody titer (anti-HBs) at
the time of diagnosis and revaccinating those who were found unimmune. Studies have shown that vaccine-related
seroconversion against the HBV were lower in IBD and CD patients. That said, these studies do not discriminate
between failure of primary antibody response and time dependant loss of antibody level. Also, the clinical
significance of unprotective titers in those who received vaccination is unclear. Accordingly, in this study we aimed
to assess the immune response to the HBV and risk of hepatitis B virus infection in a population-based cohort of
IBD and CD patients.
Material and methods:
Using the resources of the Rochester Epidemiology Project (REP), we conducted a retrospective cohort study of
patients who were diagnosed with either CD or IBD while a resident of Olmsted County, Minnesota, between
January 1, 2000, and December 31, 2019. Data was electronically obtained from the REP resources on
demographics, dates of HBV, anti-HBs titers, hepatitis B virus infection, and date of last medical visit for any reason
to a REP-affiliated provider. Titers were classified as negative (<10 IU/L) versus protective (≥ 10 IU/L). For each
incident case of CD or IBD, we identified 5 age- and sex-matched referents from the Olmsted County who resided
in the county at the time of the case’s diagnosis and who did not themselves have CD or IBD at that time.
Results:
A total of 1264 incident cases of CD or IBD were identified and confirmed via chart review (median age at
diagnosis 33,3 years, IQR 20.9-50.2 years). Of these 1264, 351 patients had documentation regarding the receipt of
2 or more HBV prior to being diagnosed with CD or IBD and had anti-HBs titers following their diagnosis. Of those
351 patients, 199 (56.7%) had negative titers when first assessed at a median of 13.2 months (IQR, 6.0-17.5 months)
after their last HBV. Of those 199, 89 (44.7%) have had a subsequent HBV within 2 years of their negative titers.
Among those 89, 48 had anti-HBs titers rechecked following revaccination: 27.1% (13/48) still had negative antiHBs titers when assessed at a median of 24.1 months (IQR, 12.0-26.8 months) after revaccination, while 72.9%
(35/48) seroconverted when assessed at a median of 2.3 months (IQR, 1.1-15.7 months).
To assess the effect of time since last HBV before the CD or IBD diagnosis on the rate of protective titers we
stratified the 351 patients into 6 different groups based on the time interval between last HBV dose and the time
anti-HBs titers were first assessed after the CD or IBD diagnosis. We found a higher rate of protective titers with
shorter periods between HBV and titers assessment (Figure).
Among all 1264 incident cases of CD or IBD (91% white and 9% BIPOC), 6 were previously diagnosed with a
hepatitis B virus infection prior to their CD or IBD diagnosis (“index date”) and none of the remaining patients have
been diagnosed with a hepatitis B virus infection over a median duration of follow-up of 9.4 years (IQR, 5.0-14.1).
In comparison, of the 6320 matched referents, 23 were previously diagnosed with a hepatitis B virus infection prior
to their match’s “index date” and 28 of the remaining 6297 patients have been diagnosed with a hepatitis B virus
infection over a median duration of follow-up of 8.4 years (IQR, 4.4-13.5) for a rate of 4.9 (95% CI 3.3-6.9) per
10,000 per-years.
Conclusion:
Patients with IBD and CD show a decline in their anti-HBs titers overtime in a similar fashion to healthy individual.
Despite the decline in anti-HBs titers over time in CD and IBD patients the risk of hepatitis B virus infection was not
significantly higher than that noituced in the age- and sex-matched referents.
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HIF1-α DEPENDENT LIVER SINUSOIDAL ENDOTHELALIAL CELL ZONATION IN CONGESTIVE
HEPATOPATHY DRIVES IMMUNE CELL RECRUITMENT AND PATTERNING. Nawras Habash1, Cao
Sheng1, Vijay Shah1, Moira Hilscher2
1
Gastroenterology, Mayo Clinic Minnesota, Rochester, MN; 2Gastroenterology, University of
Pennsylvania, Philadelphia, PA
Background: Congestive hepatopathy (CH) creates a heterogenous mechanical milieu in the liver sinusoid, with
increased stiffness due to congestion in the peri-central region. In this study, we sought to elucidate the role of
hepatic congestion in the creation of subpopulations of LSECs and to determine the impact of LSEC zonation on
immune cell recruitment.
Methods and Results: To assess the impact of mechanical forces on LSECs in the context of CH, we performed
single cell RNA-sequencing on primary cells isolated from wild type mice 6 weeks after partial inferior vena cava
ligation (pIVCL), a murine model of CH, and sham procedures. Analysis revealed three distinct subgroups of
LSECs according to location (pericentral, middle, and periportal) which had significant changes in expression of
landmark genes. Pathway analysis revealed that pericentral LSECs demonstrated upregulation of signaling pathways
related to the local acute inflammatory response. This pathway included several chemokines including CXCL9. The
expression of CXCL9 is higher in pericentral LSECs (log2FC 2.246) when compared to periportal LSECs after
pIVCL (log2FC 1.693). This finding was confirmed using RNA in situ hybridization on tissue sections obtained
from patients with Fontan associated liver disease (FALD) versus healthy controls. Serum levels of CXCL9 detected
by ELISA are also increased after pIVCL (p value <0.05). To establish the mechanism of LSEC zonation in CH, we
performed upstream analysis of CXCL9 expression and found that the transcriptional regulator hypoxia inducible
factor 1 α, or HIF1α, regulates CXCL9 transcription. To test this hypothesis, we treated endothelial cells with the
HIF1 activator Dimethyloxalylglycine (DMOG). Treatment with DMOG lead to upregulation of CXCL9 expression
as measured by qPCR (p value <0.05).
Conclusion: The varied mechanical milieu created by CH creates distinct LSEC subpopulations along the centralportal axis of the hepatic lobule. Increased congestion in the peri-central region of the sinusoid induces CXCL-9
expression by pericentral LSECs which is mediated by HIF1α.
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SIMULTANEOUS HEART-LIVER VERSUS ISOLATED HEART TRANSPLANTATION FOR
PATIENTS WWITH CONGENITAL HEART DISEASE. Nawras Habash1, Resham Ramkissoon1, Priya
Thanneeru1, Bradley Johnson2, Moira Hilscher5, Andrew Rosenbaum3, Alexander Egbe3, Sudhir
Kushwaha3, Richard Daly4, Julie Heimbach4, Patrick Kamath1
1
Gastroenterology, Mayo Clinic Minnesota, Rochester, MN; 2Department of Quantitative Health Sciences, Mayo
Foundation for Medical Education and Research, Rochester, MN; 3Cardiology and Heart Transplant, Mayo
Foundation for Medical Education and Research, Rochester, MN; 4Cardiovascular Surgery, Mayo Clinic
Minnesota, Rochester, MN; 5Gastroenterology, University of Pennsylvania, Philadelphia, PA
Background:
There are no standardized criteria for determining whether patients with liver disease secondary to congenital heart
disease (CHD) benefit from isolated heart transplantation (IHT) or require simultaneous heart-liver transplantation
(SHLT). SHLT is traditionally indicated in patients with complications of portal hypertension or hepatocellular
carcinoma. It is not clear whether liver transplantation is indicated at the time of heart transplant in patients who
have advanced liver disease without complications. We aim to identify factors that inform the need for SHLT versus
IHT in patients with CHD.
Methods:
We performed a retrospective review of patients with CHD who underwent either a SHLT or IHT, with patients with
SHLT for cardiac amyloidosis serving as a control group. Pre-transplant, post-transplant, and at-transplant variables
were recorded. Statistical analysis was performed by running cox proportional hazards models for mortality at 30
days, 1, 3, and 5 years. Linear regression models were used to test the relationship between hospital and intensive
care unit (ICU) length of stay (LOS), rejection, graft failure, reoperation, and the type of transplant (SHLT versus
IHT).
Results:
A total of 65 patients (23.1% female) had an IHT for CHD (n=32), SHLT for CHD (n=5), and SHLT for
amyloidosis (n=28); 78.5% of the cohort were white, 15.4% African descent, 4.6% Hispanic. For IHT, SHLT for
CHD, and SHLT for cardiac amyloidosis, mean age was 58, 43, and 40 years respectively; the mean MELD was 8.9,
15, and 3, respectively. Mean BMI at transplant was similar in all subgroups. There was no difference in hospital or
ICU LOS, mortality, graft failure and rejection between patients with CHD who had a SHLT or a IHT (p>0.05), or
patients who had a SHLT for either CHD or cardiac amyloidosis (p>0.05). There were no associations between posttransplant outcomes and any pre-transplant variables examined in patients with CHD who underwent IHT or a
SHLT. Donor specific antibody sensitization was not associated with poor patient outcomes (p>0.05).
Conclusions:
Among patients with CHD who had an IHT versus a SHLT, there was no difference in hospital LOS, mortality, graft
failure or rejection. There were no pre-transplant variables that predicted poor outcomes or hepatic decompensation
after an IHT for CHD, nor were there factors suggestive of better outcomes in the SHLT subgroup. These data do
not support the routine use of SHLT in patients with congenital heart disease who have advanced liver disease.
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ADHERENCE TO AAP RECOMMENDATIONS FOR BIRTH DOSE OF HEPATITIS B
VACCINATION IN HOUSTON, TEXAS: A MULTI-CENTER STUDY. Neelima Agrawal1,2, Rebecca
Mercedes1,2, Elizabeth Moulton1,4, Julie Boom1,3, Sanjiv Harpavat1,2
1
Pediatrics, Baylor College of Medicine, Houston, TX; 2Gastroenterology, Hepatology, and Nutrition, Texas
Children's Hospital, Houston, TX; 3Academic General Pediatrics, Texas Children's
Hospital, Houston, TX; 4Infectious Disease, Texas Children's Hospital, Houston, TX
Introduction: Perinatal infection with Hepatitis B virus (HBV) becomes chronic in 90% of cases with subsequent
risk of developing serious liver disease. To prevent perinatal infection, the American Academy of Pediatrics (AAP)
has recommendations for 3 groups of newborns weighing ≥ 2,000 grams: (1) maternal hepatitis B surface antigen
(HBsAg) positive: administration of HBV vaccine and immune globulin (HBIG) by 12 hours of life (HoL); (2)
maternal HBsAg negative: administration of HBV vaccine by 24 HoL; and (3) maternal HbsAg unknown:
administration of HBV vaccine by 12 HoL and HBIG by hospital discharge if status remains unknown. These
timings maximize effectiveness of the interventions in preventing vertical transmission. This study aims to describe
HBV prevention recommendation adherence at two large, urban hospital systems, and to identify potential areas for
improvement.
Methods: This was a retrospective cohort study of newborns born from January 2019-December 2021 within two
Houston-based hospital systems (HS): a quaternary-level institution (HS1) (n=19,047), and a safety-net system
(HS2) (n=13,905), which included two community hospitals. All newborns ≥2,000 grams were included and
stratified by maternal HBsAg result during the birth hospitalization or within 1 week of admission (negative,
unknown, or positive by 12 HoL) (Table 2). Univariate analysis was used to identify factors associated with timely
receipt of the HBV vaccine and HBIG.
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Results: Significant differences between HS1 and HS2 included ethnicity, preferred language, and prevalence of
maternal HBsAg positivity (Table 1). Of infants born to HBsAg positive mothers, 92.3% and 100% received the
HBV vaccine by 12 HoL in HS1 and HS2, respectively. Amongst these highest-risk infants, 87.1% and 95.4%
received HBIG by 12 HoL in HS1 and HS2, respectively. Of infants born to HBsAg negative mothers, 71.2% and
96.9% received the HBV vaccine by 24 HoL in HS1 and HS2, respectively. Of infants born to mothers with
unknown HBsAg status, 17.3% and 90.8% received the HBV vaccine by 12 HoL in HS1 and HS2, respectively. At
the time of discharge from HS1, 5 infants remained with unknown status, with only 1 receiving HBIG prior to
discharge. At the time of discharge from HS2, 77 infants remained with unknown status, with 3 receiving HBIG
within 12 HoL in the setting of indeterminate HbsAg status. Most of these infants had screening earlier in pregnancy
that was not repeated around the time of delivery. Infants not receiving the vaccine prior to discharge in both HS1
and HS2 were more likely to be non-Hispanic (p<0.001), English-speaking (p<0.001), and have parents who refused
neonatal vitamin K (p<0.001) or erythromycin (p<0.001) administration. Overall, deviation from vaccination
guidelines in both HS was highest in newborns admitted to intensive care units across all 3 groups (p<0.05).
Conclusions: There is uneven adherence to AAP recommendations for HBV vaccination in newborns at two large
HS. Our study identifies areas for improvement, including adopting clear, concise, standardized protocols
(especially in the intensive care units), facilitating the consent process, and improving implementation of standing
orders for HBV vaccine and HBIG when indicated, as well as dialogue to increase HBV vaccine acceptance with
individual families. By identifying and correcting barriers to adherence, providers in the newborn nursery and
intensive care setting can significantly reduce the risk of perinatal HBV transmission and subsequent chronic
infection.
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STABILITY OF ODEVIXIBAT ORAL CAPSULE CONTENTS IN LIQUIDS. Prince Korah, Leslie
Askonas, Philip Stein
Albireo Pharma, Inc, Boston, MA
Background: Progressive familial intrahepatic cholestasis (PFIC) is a group of cholestatic liver diseases that
typically occur in children; disease characteristics may include elevated serum bile acids, poor growth and nutrient
malabsorption, pruritus, and progressive hepatic damage. Odevixibat is an ileal bile acid transporter inhibitor
indicated in the United States for treatment of pruritus in patients 3 months of age and older with PFIC. Odevixibat
is available as capsules that can be administered orally or opened and the contents mixed into soft foods. However,
PFIC symptom onset often begins in infancy or early childhood, and young infants may not yet be capable of eating
solid food. Prior to this study, the stability of odevixibat in liquids had not been characterized. Therefore, an in vitro
compatibility study with common liquid vehicles was conducted to evaluate the effect of various liquids on
odevixibat stability.
Methods: Nine liquids that are often used as vehicles to administer medications to young infants were evaluated, as
follows: water, apple juice, grape juice, human breast milk, as well as representative infant formulas selected based
on milk protein (Nan® Pro 1), soy protein (Isomil®), hydrolyzed protein (Nutramigen®), high medium-chain
triglycerides (Pregestimil®), and amino acid content (Neocate®). Recovery in liquids was assessed by sprinkling and
mixing approximately 40 mg of 5 mg/g or 15 mg/g pellet samples, equivalent to that contained in a single 200-μg or
600-μg oral pellet dose of odevixibat, respectively, into approximately 30 g of each liquid. Two preparations of each
dose were mixed, with one analyzed immediately (time 0) and the other after 2 hours. Visual inspection was
conducted at each time point. To evaluate any potential chemical degradation, parallel samples containing 15 mg/g
odevixibat pellets and 5 mL of a liquid vehicle were prepared at room temperature; degradation of odevixibat was
either measured immediately or at 2 and 4 hours. Percent recovery and degradation products were assayed using a
validated, high-performance liquid chromatography method.
Results: The average recovery of 600 μg odevixibat over 2 hours was similar across all liquids, with average
recovery ranging from 97%–102% (Table 1), which falls within the percent recovery acceptance range of 90%–
110%. Similar results were observed with the 200-μg dose (average recovery ranged from 98%–104%). For all
liquid vehicles tested, the degradation products remained unchanged and met the acceptance criteria (ie, percentage
of specified degradation products in each sample set did not exceed 1.0% w/w in the vehicle). Visual inspection of
the appearance of pellets in each liquid indicated no dissolution or breakage of pellets over 2 hours.
Conclusions: There were no significant changes in assay values when odevixibat was mixed with any of the 9
selected liquids for 2 hours. No significant degradation was observed, and pellets were still visible and intact for 2
hours. These data indicate that odevixibat is stable in a range of liquid vehicles, and young patients who need to mix
odevixibat into liquids for administration will receive adequate dosage.
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OUTCOMES OF ISOLATED KIDNEY VERSUS COMBINED LIVER KIDNEY TRANSPLANTATION
IN PATIENTS WITH PRIMARY HYPEROXALURIA: A SINGLE CENTER EXPERIENCE. Rasha Abi Radi
Abou Jaoudeh1, Nawras Habash1, David Sas2, Samar Ibrahim1, Sara Hassan1
1
Gastroenterology, Mayo Clinic Minnesota, Rochester, MN; 2Pediatric Nephrology and Transplant, Mayo Clinic
Minnesota, Rochester, MN
Background:
Primary hyperoxalurias (PH) are a group of rare inherited autosomal recessive disorders caused by hepatic enzyme
deficiency leading to overproduction of oxalate, oxalate nephropathy and end-stage kidney disease (ESKD). Isolated
kidney transplantation (IK) has been performed for PH patients with limited success due to renal stone recurrence
and allograft failure. Liver transplantation can correct the underlying enzyme deficiency and prevent recurrent
oxalate nephropathy. Accordingly, a combined liver/kidney transplantation (CLK) is considered curative. This study
aims to describe the natural history and outcomes of patients who underwent either IK or CLK transplantation for
PH associated ESKD.
Methods:
We queried the Rare Kidney Stone Consortium (RKSC) from 1999-2021 and identified 250 patients with PH.
Clinical information was collected for 37 patients who underwent either IK, liver or combined transplantation at
Mayo Clinic Hyperoxaluria Center.
Results:
Of the 37 patients, 51.4% were females. PH1 was present in 94.6% (n=35) of patients, of those 45.7% (n= 16) were
vitamin B6 responsive. The other 2 patients had PH2. Retinal disease was the most common extra-renal
manifestation 10.8% (n=4). Of all IKs (n=12), 66.7% (n=8) were performed before the year 2010. IK alone was
performed in 8.1% (n=3) of patients, and CLK in 86.5% (n=32). Of the patients who underwent CLK (n=32), 18.8%
(n=6) were preceded by a failed IK due to stone recurrence, and 3.1% (n=1) were followed by a repeat CLK due to
organ rejection and failure. Basiliximab and anti-thymocyte globulin were the most used induction agents 33.3%
(n=15). Mycophenolate mofetil and tacrolimus were the most used immunosuppression maintenance agents 82.2%
(n=37). Renal rejection episodes were cellular in 60.0% (n=6) of reported cases, and they occurred in 50.0% (n=6)
of IKs compared to 27.2% (n=9) of CLKs. The kidney survival rate in all IKs (n=12) was 41.7% at 5 years
compared to 78.8% in all CLKs (n=33). The liver survival rate in IL was 100.0% (n=1) at 1 year compared to 91.0%
in all CLKs (n=33).
Conclusion:
CLK reduced the need for renal retransplantation in patients with PH as reflected by higher renal graft survival rate
when compared to IK. Further research is required to assess the role of sequential versus simultaneous liver/kidney
transplantation in PH patients.

75
UTILIZATION OF A STANDARIZED HEALTH MAINTENANCE CHECKLIST TO INCREASE THE
RATE OF ANNUAL INFLUENZA VACCINATION AMONG CHILDREN WITH CIRRHOSIS
AUTHORS: KATHERINE SWEENY, MD, REBECCA HIRSCH, MPH, MAUREEN JONAS, MD. Katherine
Sweeny, Rebecca Hirsch, Maureen Jonas
Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA
Background: Children with cirrhosis are at risk for serious complications of liver disease. No evidence based
guidelines devoted to the care of children with cirrhosis exist despite the life-threatening nature of this condition.
Annual flu vaccines are part of standard preventive care for children with cirrhosis above the age of 6 months.
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Methods: The “Cirrhosis Care Bundle” (CCB) checklist of care items for children with cirrhosis was developed
based on expert opinion of pediatric hepatologists at Boston Children’s Hospital (BCH) and initiated in February
2019 to standardize health care maintenance for this vulnerable patient population. This checklist included tracking
vaccination status, including against influenza vaccine.
Results: From August 2021 to March 2022, 49 unique patients with cirrhosis were seen in Hepatology Clinic for 80
total visits . Documented vaccination rate against influenza in the 2020 – 2021 season was 40%. At the end of the
2021 -2022 influenza seasons, the rate of vaccination was 82.9% among children with cirrhosis at BCH (Figure).
This was achieved by developing a standardized pre-clinic prep process, using automated reports derived from the
EMR and displaying visual reminders in the physical clinic space so that providers would routinely counsel patients
and their families on the need for annual influenza vaccination.
Conclusions: QI methods improved the rates of influenza vaccination in a high risk chronically ill cohort of children
in a subspecialty clinic. The use of checklists for health care maintenance are one strategy to improve the health of
children with liver disease.
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CHILDREN WITH ACUTE SEVERE HEPATITIS OF UNDETERMINED ETIOLOGY HAVE A
SYSTEMIC T CELL ACTIVATION AND INTERFERON GAMMA (IFN-γ) ACTIVITY REMINISCENT OF
HEMOPHAGOCYTIC HISTIOCYTOSIS: A POTENTIAL ROLE FOR T CELL AND IFN-γ DIRECTED
THERAPIES. Thinh Nguyen5, Deepak Kumar4,3, Chengyu Prince4,3, Rene Romero1,2, Shanmuganathan
Chandrakasan4,3
1
Pediatrics, Division of Pediatric Gastroenterology, Hepatology and Nutrition, Emory
University, Atlanta, GA; 2Children's Healthcare of Atlanta Inc, Atlanta, GA; 3Children's Healthcare of Atlanta Inc
Aflac Cancer and Blood Disorders Center, Atlanta, GA; 4Pediatrics, Division of Hematology and Oncology, Emory
University, Atlanta, GA; 5Pediatrics, Emory University, Atlanta, GA
Background: 30-50% of pediatric acute liver failure (PALF) is of unknown cause, or indeterminate PALF (iPALF),
which frequently results in transplantation. A subset of iPALF is characterized by T-cell activation. Some children
with acute severe hepatitis of unknown etiology (SH-u) can evolve to iPALF. Hemophagocytic Lymphohistiocytosis
(HLH) is a well-defined hyper-inflammatory condition characterized by marked T-cell activation and frequent
severe liver involvement. We postulated SH-u evolving to iPALF has hyper-inflammatory immune signatures that
are identifiable before fulfilling PALF criteria, and might overlap with those seen in HLH. We compared the
immune dysregulation signatures of children with HLH to children with SH-u, PALF cases with known etiologies,
and healthy pediatric controls (HC). Methods: Between 2019-2021, we prospectively enrolled 14 patients
hospitalized with SH-u and 7 patients with PALF of known etiologies. Age dependent standard of care diagnostic
studies were performed. SH-u was defined as ALT> 500, INR < 2, and no hepatic encephalopathy. HLH enrollees
fulfilled the 2004 diagnostic criteria. High dimension T-cell immunophenotyping, cytokine and chemokine profiling
(71-plex) was done for SH-u, HLH (n=5), and HC (n= 16) peripheral blood samples. T cell activation was
prospectively identified by co-expression of surface activation markers HLA-DR and CD38. Based on immune
studies in HC, CD8 effector memory (EM) activation of >9% distinguished patients with significant T cell
activation from HC. This cutoff of >9% was therefore used to identify SH-u patients with T cell activation.
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Normally distributed data were compared by either a two-tailed t-test or an ordinary One-Way Anova test with
Turkey’s multiple comparison test. Non-normally distributed data were compared by either the Mann-Whitney test
or Kruskal-Wallis test with Dunn’s multiple comparisons test. P Values < 0.05 were deemed
significant. Results: Subjects ranged in age from 4 days to 19 years old. There were no age or sex differences
between the groups. One SH-u patient had prior COVID infection, but no subject met MIS-c criteria. Two SH-u
patients ultimately evolved to PALF criteria with INR> 2. All patients with SH-u had higher CD8 EM T-cell
activation (mean ± SEM = 43.7±6.3%; range 9.2 to 81.3; p<0.0001), which was significantly higher than HC
(2.9±0.5%) and PALF of known etiology (4.0±0.9%) . However, the amplitude of T-cell activation was lower in the
SH-u group relative to the HLH group (90.3±2.7%; p<0.0001), as shown in Figure 1. A similar trend in T cell
activation was noted in the CD4 compartment. Overall, the activation in the CD8 compartment was much greater
than in CD4. SH-u patients had a decreased CD4/CD8 ratio compared to the PALF group. Despite higher T cell
activation in patients with SH-u compared to PALF, ferritin, often used to screen for hyper-inflammation, was lower
in the SH-u group when compared to PALF group (1240±609 vs. 39517±32149; p<0.05) and very significantly
lower than HLH (32415 ± 14845; p =0.002). 50% of patients with SH-u etiology had ferritin < 500 mg/L. Cytopenia
(hemoglobin < 9 g/dL, ANC < 1000/mL, platelets < 100,000/mL) is characteristic of patients with HLH. Despite
overlapping T cell activation with HLH, the SH-u cohort had only 2 patients with this feature: one with
thrombocytopenia and one with neutropenia. Supportive of this higher T cell activation, we noted chemokines
driven by IFN-γ, CXCL9 and CXCL10, to be elevated in SH-u compared to HCs and comparable to HLH patients.
As a proof of concept, 1 patient with SH-u and thrombocytopenia underwent treatment with Emapalumab (an IFN-γ
blocking antibody) along with other immune modulators both with complete liver, immune, and platelet count
recovery. Conclusion: Our cohort of SH-u was associated with significant T-cell activation. In addition, our patients
with HLH and SH-u with T cell activation had similar increased IFN-γ activity. Despite this T cell activation,
ferritin values were significantly lower in SH-u compared to PALF without T cell activation. Ferritin may not be a
reliable screening test to identify SH-u patients with significant T cell activation. If validated in a larger well-defined
population of SH-u, the results may suggest a role for IFN-γ blocking agents in a subgroup of SH-u prior to PALF or
before bone marrow failure development.

78
SAFETY OF SHORTER OBSERVATION FOLLOWING AMBULATORY PERCUTANEOUS LIVER
BIOPSY IN PEDIATRIC PATIENTS. Sarah Abu-Alreesh1, Devika Sparks2, Elizabeth Cohen3, Jackie
Leonard3, Todd Schlachter3, Christine Carrion3, Yonathan Fuchs4, Pamela Valentino5, Rima Fawaz4
1
Pediatric Gastroenetrology, Yale New Haven Health System, New Haven, CT; 2Yale School of Medicine,
department of pediatrics, New Haven, CT; 3Yale New Haven Health System, New Haven, CT; 4Pediatric
Gastroenterology and Hepatology Division, Yale New Haven Health System, New Haven, CT; 5Pediatric
Gastroenterology and Hepatology Division, Seattle Children's Hospital, Seattle, WA
Introduction:
Post percutaneous liver biopsy care varies across healthcare institutions. The minimum number of hours required for
observation post percutaneous liver biopsy is not clearly established. Safety of short observation period as short as 1
hour after biopsy has been described in adult literature. Recent pediatric literature also demonstrated safety of 2
hours observation after percutaneous liver biopsy in low risk patients. In 2019, Our institution Yale New Haven
Children’s Hospital transitioned to a reduced observation length of 2 hours from 4-6 hours post percutaneous liver
biopsy in low risk patients undergoing ambulatory procedure. A stable hemoglobin at 2 hours was required before
discharge. We hope to contribute to the literature in demonstrating a shorter duration of post-biopsy observation in
low risk pediatric patients is safe and monetarily efficacious.

Methods:
We reviewed data on ambulatory US guided percutaneous liver biopsies performed by interventional radiology
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along with blind biopsy procedures (without US) at our institution from January 2017 to December 2021. As the
shorter observation period post biopsy was adopted in 2019, we divided procedures into 2 groups. Group 1
(procedures with 4-6 hours observation post biopsy from January/2017 – December/2018), these included some
blind biopsy procedures performed by hepatologist, Group 2 (procedures with 2 hours observation post biopsy
between January/2020 – December/2021), these were all performed by interventional radiology with US guidence.
We included low risk patients >= 2 to <19 years of age and excluded those with the following: hepatic and blood
malignancies, increased risk of bleeding such as clotting disorders or prior bleeding history, acute liver failure and
advanced liver cirrhosis, renal failure, concurrent procedure with the liver biopsy such as hepatic biliary drain
exchange. We reported post-biopsy complications as those requiring hospitalization or those requiring blood
transfusion within 30 days of the procedure. This project was determined to be exempt from IRB as a quality
improvement project.
Results:
We identified 80 patients in Group 1 and 65 patients in Group 2. Group 1 gender distribution was 35 (43.8%)
females and 45 (56.2%) males. Group 2 was 20 (30.8%) females and 45 (69.2%) males. Average age in Groups 1
and 2 was 11.9 and 11 years, respectively. Diagnoses and indication for liver biopsy varied with a majority of
biopsies in both groups performed Non-alcoholic fatty liver disease (NAFLD) and liver transplant surveillance.
Group 1 had 37 (46.3%) performed for NAFLD and 34 (42.5%) for liver transplant surveillance, whereas Group 2
had 17 (26.2%) and 36 (55.4%), respectively. Other indications for liver biopsy that each comprised less than 10%
of the group included autoimmune hepatitis, Wilson’s disease, hepatitis C, hepatitis B and sclerosing cholangitis.
Out of both groups, only one patient was admitted within 30 days for post-biopsy complication, from Group 1 for
dropping hemoglobin and concerns for hematoma. Both groups 1 and 2 had patients that were admitted within 30
days for reasons other than post-biopsy complications, 2 (2.5%) and 6 (9.2%), respectively. Reasons included
treatment of graft rejection, viral gastroenteritis and fever.
Conclusion:
Our findings support that shorter observation after ambulatory US guided percutaneous liver biopsy in low risk
pediatric patients is safe. A reduction in observation period from 4-6 hours to 2 hours after livery biopsy can lead to
a significant decrease in cost as well as better utilization of hospital staff.
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INFANT RISK FACTORS FOR PEDIATRIC NONALCOHOLIC FATTY LIVER DISEASE IN A
LATINX COHORT. Sarah Maxwell1, Jennifer Price3, Emily Perito1, Philip Rosenthal1, Janet Wojcicki2
1
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California San Francisco, San Francisco, CA; 3Medicine, Division of Gastroenterology, University of California
San Francisco, San Francisco, CA
Background: Nonalcoholic fatty liver disease (NAFLD) is the most common chronic liver disease among children
and prevalence has dramatically increased with the obesity epidemic. Latinx children, particularly those of Mexican
and Central American origin, are at especially high risk. Despite improving awareness and screening, there is a
paucity of longitudinal studies on the natural history and risk factors for NAFLD in early childhood. We sought to
estimate the prevalence of presumed NAFLD in two longitudinal prospective cohorts of Latinx children and to
identify maternal and infant risk factors for its development.
Methods: Data from two cohort studies of Latinx children and adolescents who were born during 2006-2007
(cohort 1) and 2011-2012 (cohort 2) were included. Similar inclusion and exclusion criteria were used for both
cohorts; latinx mothers expecting a healthy newborn were recruited. Questionnaires and anthropometrics were
collected prospectively prior to birth, at birth, 3 months, 6 months, and then annually. Laboratory tests were
obtained at either ages 5-7 (cohort 2) or 11-12 (cohort 1). Children were categorized as presumed NAFLD
(pNAFLD) if they had an ALT measurement ≥95th percentile for age and gender (males ≥ 25.8 IU/L, females ≥ 22.1
IU/L) and BMI ≥ 85% at the time of the ALT measurement. Children with other indications for elevated ALT/AST
based on chart review were excluded. Associations between maternal, pregnancy-related, and early-infant risk
factors (up to 1 year of age) and pNAFLD were assessed using non-parametric tests including rank sum for
continuous variables and chi-squared or fisher exact for categorical variables. Multivariable models included
univariate predictors that were significant at p<0.05 and predictors with biological plausibility for being associated
with NAFLD or if prior research demonstrated associations.
Results: Among 136 Latinx children, 48% were male; 91% had mothers with Spanish as a primary language; 60%
of mothers were of Central American origin and 36% were of Mexican origin, and more than 90% were enrolled in
the WIC program. The prevalence of pNAFLD was 28%. The prevalence of pNAFLD among those <10 years of age
was 21% (median ALT of 29, IQR: 27-43) vs a prevalence rate of 30% in those ≥10 years of age (median ALT of
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32, IQR: 27.5-52.5). Females had a prevalence rate of pNAFLD of 22% and males had a prevalence rate of 33%.
Mothers were generally overweight with a median BMI of 25.6 kg/m2 (IQR 23.0-29.4). Children with pNAFLD had
a weight for age (WfA) Z score at birth of: -1.14 (IQR: -0.63-0.08) compared to the non-NAFLD group of: 0.06
(IQR: -0.64-0.57)(P=0.11). However, by 6 months of age the pNAFLD group had a WfA Z score of: 0.53 (-0.261.25) compared to the non-NAFLD group of: 0.25 (IQR: -0.46-0.84) (P=0.22). The median change in WfA Z score
from birth to 6 months was significantly higher in the pNAFLD vs the non-NAFLD group: 0.69 (IQR: 0.01-1.7) and
0.42 (IQR:-0.5-1.1) respectively (P=0.02). Approximately, 78% of the pNAFLD group had a positive change in
BMI Z score from 0-6 months vs 61% of the non-NAFLD group, p=0.05.
In the multivariable model, after adjusting for age, sex, maternal pre-pregnancy BMI category (underweight/ normal
weight vs overweight/ obese), and any breast feeding at 6 months of age, greater change in WfA Z score from birth
to 6 months was associated with increased odds of pNAFLD (OR 1.56 , 95% CI, 1.03-2.35; p=0.03). Female gender
was associated with a 61% decreased odds of pNAFLD compared with males (OR 0.39, 95% CI 0.16-0.94, p=0.04).
Age, pre-pregnancy BMI category, and any breast feeding at 6 months of age were not statistically significant.
Conclusion: In these birth cohorts of children of primarily Mexican and Central American origins, pNAFLD
prevalence was 28% overall, 21% among those <10 years of age, and 31% in those ≥ 10 years of age. Female gender
was associated with a reduced risk for pNAFLD. Children with larger weight gain from birth to 6 months were
significantly more likely to have pNAFLD; each 1 unit increase in BMI-Z score increased the odds of pNAFLD by
56%.
Current NASPGHAN guidelines recommend screening between 9 and 11 years for high risk children, but an earlier
time point may be warranted, especially in high risk Latinx children. Families with infants with an increase in WfA
Z scores from birth to six months may benefit from early screening and additional counseling regarding healthy
eating and exercise.
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NEXT GENERATION RNA-SEQ IMPLICATES NEW PATHWAYS IN PATHOGENESIS OF
INTESTINAL FAILURE-ASSOCIATED LIVER DISEASE IN A PRETERM PIGLET MODEL. Scott
Fligor1,2, Savas Tsikis1,2, Thomas Hirsch1,2, Ashish Jain5, Liang Sun5, Amy Pan1, Shira Rockowitz5, Piotr
Sliz4,2, Kathleen Gura3,2, Mark Puder1,2
1
Vascular Biology Program and Department of Surgery, Boston Children's Hospital, Boston, MA; 2Harvard
Medical School, Boston, MA; 3Department of Pharmacy and the Division of Gastroenterology and Nutrition, Boston
Children's Hospital, Boston, MA; 4Division of Molecular Medicine, Boston Children's Hospital, Boston, MA; 5The
Manton Center for Orphan Disease Research, Boston Children's Hospital, Boston, MA
Background: Intestinal failure-associated liver disease (IFALD) is the primary life-limiting complication of
intestinal failure. Limited therapeutic options exist once IFALD is established. Multiple mechanistic pathways are
implicated in IFALD pathogenesis including liver macrophage activation and phytosterol-induced, FXR-mediated
bile acid transporter downregulation. No study has investigated the human or large animal transcriptome in IFALD
to identify novel genes and pathways involved in development of IFALD. We sought to investigate the key
mechanistic pathways involved in IFALD pathogenesis to help guide the development of novel therapeutics. Here,
we describe a preterm piglet model of IFALD and perform the first transcriptomic investigation in a large animal
model.
Methods: Yorkshire piglets were delivered 4-5 days preterm via C-section. Central venous catheters were placed
and either parenteral nutrition was provided for 14 days (PN group; n=6), or piglets were bottle fed with sow milk
replacer (control group; n=3). PN piglets were administered soybean oil lipid emulsion at 5g/kg/day. Biochemical
markers of cholestasis were assessed at day of life (DOL) 15 prior to sacrifice. Liver triglyceride content was
assessed with a commercially available assay. Fibrosis was assessed by a masked pathologist using the Ishak fibrosis
score. Liver tissue was flash frozen in liquid nitrogen and stored at -80 degrees for subsequent RNA extraction.
RNA-Seq was performed on the Illumina Novaseq platform and 150bp paired-end reads were generated. Highquality trimmed reads were aligned to a reference pig genome and read counts were calculated using featureCounts
software (v2.0.3). Differentially expressed genes (DEGs) were identified using the DESeq2 (v 1.26.0) R package.
Principal components analysis was performed to identify and remove outliers. Gene and pathway enrichment
analysis of Kyoto Encyclopedia of Genes and Genomes (KEGG) pathways and Gene Ontology (GO) biological
processes were performed using the clusterProfiler R package. Significance was determined with adjusted P < 0.05
(with Benjamini-Hochberg correction).
Results: Piglets in the PN group developed cholestasis (total bilirubin 2.7 vs. <0.2 mg/dl, P=0.02; direct bilirubin
1.9 vs. <0.2 mg/dl, P=0.02), steatosis (liver triglyceride content 45.6 vs. 15.2 mg/g tissue, P=0.02), and fibrosis (5/6
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PN piglets had Ishak score of 3) consistent with IFALD. RNA-Seq identified 2,204 DEGs. KEGG enrichment
analysis demonstrated that the most significant down-regulated pathways were metabolic pathways, with retinol
metabolism particularly downregulated (Figures 1 + 2). Among the most upregulated KEGG pathways were
complement and coagulation cascades, NF-kappa B signaling pathway, TNF signaling pathway, linoleic acid
metabolism, cell adhesion molecules, and PI3K Akt signaling pathway. GO biological process analysis
demonstrated downregulation of numerous metabolic and catabolic processes, while the top upregulated pathways
were cell adhesion, biological adhesion, and inflammatory response.
Conclusions: This study is the first whole transcriptome investigation in a large animal model of IFALD that
closely mirrors IFALD in the preterm human infant. Retinol metabolism was highly downregulated in PN piglets
and may represent a key underexplored pathway integral to the development of IFALD. Hepatic stellate cells are the
principal site of retinol storage in the body and release retinol when activated. Retinoid X receptors are involved in
crosstalk with multiple key nuclear receptors implicated in liver disease, including FXR, LXR, PXR, and PPAR.
Additionally, numerous inflammatory pathways including NF-kappa B and TNF signaling were strongly
upregulated, consistent with inflammation playing a central role in IFALD pathogenesis.

Volume 75, Supplement 1

S51

83
SARCOPENIA IS PREVALENT IN PEDIATRIC ONSET AUTOIMMUNE HEPATITIS AND IS
ASSOCIATED WITH ELEVATED PLASMA LEVELS OF IL-6ST, IL-1B, AND FABP3. Sindhu
Pandurangi1, Constance Nelson1, Rebekah Karns1, Cyd Castro-Rojas1, Andrew Trout2, Adjowa Amevor1, Jonathan
Dillman2, Marialena Mouzaki1, Mosab Alquraish1, Simon Lam3, Alexander Miethke1
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Radiology, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH; 3Pediatric Gastroenterology, Alberta Health
Services, Edmonton, AB, Canada
Background: Sarcopenia, the progressive loss of muscle mass and function, is prevalent in end stage liver disease
and impacts quality of life and prognosis after transplant. We aim to investigate the relationship between clinical
markers and imaging findings of liver disease with sarcopenia in pediatric onset autoimmune hepatitis (AIH) and to
discover plasma biomarkers of sarcopenia through proteomics.
Methods: This is a retrospective analysis of 30 pediatric AIH patients enrolled in a prospective, single center
research MRI study. Total psoas muscle area (tPMSA) measured muscle mass at L3/L4 level from multi-echo
mDixon MRI sequence. tPMSA <5th percentile for age and sex defined sarcopenia. Visceral and subcutaneous fat
area and thickness were measured at L3/L4. Plasma samples collected (n=28) at time of MRI underwent
SOMAScan™-based quantification of 1300 proteins. Clinical and laboratory parameters were compared between
sarcopenic and nonsarcopenic groups through t-tests and Mann-Whitney U tests. Differential circulating protein
expression between groups was identified through principal component analysis.
Results: Of the 30 patients, 16 (53%) were sarcopenic. There were no significant differences in demographics, BMI
z-scores, liver disease activity, or MRI measures of liver fibrosis between groups at the time of MRI. Visceral fat
area was higher in sarcopenia (p = 0.03). The sarcopenic cohort had a longer duration of liver disease by the time of
MRI (p = 0.03). Cumulative steroid exposure was similar between groups. At time of AIH diagnosis, MELD scores
were higher (p = 0.02) and serum albumin levels were lower in the sarcopenic cohort (p = 0.002). Unsupervised
analysis of SOMAScan™ data revealed downregulation of 43 proteins and upregulation of 30. Of downregulated
proteins, STAT3 regulates skeletal muscle satellite cells (p = 0.03); PPIF and PP3R1 play roles in mitochondrial
oxidative stress response (p = 0.03). Inflammatory cytokines IL-1B (p = 0.02) and IL-6ST (p = 0.04) were
upregulated, as was FABP3 (p = 0.01), which is involved in lipid transport.
Conclusions: Sarcopenia is prevalent in pediatric AIH and is associated with predictors of pretransplant mortality.
Severity of liver disease at diagnosis and increased visceral fat are risk factors. Sarcopenia is associated with an
upregulation of IL-6ST, IL-1B, and FABP-3, which are linked to sarcopenia through mechanisms involving
hypothalamic signaling and lipid remodeling of muscle membranes.
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CUSTOMIZED POSTOPERATIVE THERAPY IMPROVES BILE DRAINAGE IN BILIARY ATRESIA:
A SINGLE CENTER PRELIMINARY REPORT . Sindhu Pandurangi1, Seung Kim1, Akihiro Asai1, Greg
Tiao2, Alexander Bondoc2, William Balistreri1, Kathleen Campbell1, Alexander Miethke1, Anna Peters1, Michael
Rogers1, Amy Taylor1, Suzanna Attia4, Troy Gibbons4, Rachel Sheridan3, Jorge Bezerra1
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Surgery, Cincinnati Children's
Hospital Medical Center, Cincinnati, OH; 3Pathology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 4Pediatric Gastroenterology, University of Kentucky Medical Center, Lexington, KY
Background: In North America, the rate of successful biliary drainage after hepatoportoenterostomy (HPE) in
patients with biliary atresia (BA) is ~50%, with limited data on efficacy of adjuvant therapies such as
corticosteroids, antibiotics, and choleretic agents. Controversies in management of patients with BA after HPE has
led to variable use of adjuvant therapies among providers and centers. Aim: Determine the impact of a patientspecific management protocol on biliary drainage after HPE.
Methods: We implemented a “new protocol” at our institution in 2017 with the goal to standardize medical
management among providers and to individualize the use of adjuvant therapies for patients with BA after HPE. The
protocol customized the use of prolonged antibiotics and corticosteroids after HPE based on the grading of stool
color. Secondary decision factors were age at operation and presence of inflammation on liver histology. Patients
who restored pigmented stools (grade ≥4) were discharged home. Patients who did not restore pigmented stools
(grade <4) who were <45 days at HPE received antibiotics and steroids. Those >45 days at HPE with inflammation
on liver histology also received antibiotics and steroids.
We performed a retrospective chart review of the first 20 consecutive infants who underwent HPE for BA since
institution of the new protocol. The comparison group was a historical cohort of 20 infants treated at our center from
2010 to the first half of 2017. The primary endpoint was successful biliary drainage 3 months after HPE (defined as
serum total bilirubin <2 mg/dL). The secondary endpoint was survival with native liver at 2 years of age. Mann
Whitney U and Fisher’s tests were used in analysis of numeric and categorical data, respectively. Kaplan-Meier
curves of survival with native liver at one and two years of age were compared using log-rank statistic. Statistical
significance was defined as p<0.05.
Results: The patients enrolled in the new protocol and historical cohorts had similar baseline demographics and
biochemistries. Specifically, age at HPE in the new protocol group was (median [IQR]) 51 [36.5-68] days versus
53.5 [32-73] days in the historical cohort, P=0.9307. There were no significant differences in sex distribution
(female/male 10/10 new protocol vs. 7/13 historical, P = 0.5231) or serum levels of alanine aminotransferase
(median [IQR] new protocol 130.5 [79, 244.5] U/L) vs historical cohort (104 [78.3, 184.5] U/L, P = 0.5423), total
bilirubin (new protocol 7.7 [5.2, 10.5] mg/dL vs historical cohort 5.9 [4.8,7.8] mg/dL, P = 0.1034), direct bilirubin
(new protocol 5.8 [4.3, 7.6] mg/dL vs historical cohort 4.7 [3.6,6] mg/dL, P = 0.1672), and gamma-glutamyl
transpeptidase (new protocol 618 [258, 978.5] U/L vs. historical cohort 711 [334.8, 984.8] U/L, P = 0.5338) at the
time of HPE.
Eight of 20 patients in the new protocol restored stool pigmentation and were discharged. Of the remaining 12, 5
were < 45 days at HPE and were treated with IV antibiotics and steroids. Inflammation was present in 100% of the
children >45 day of age (N=7, median [IQR] portal inflammatory score: 2 [1-3]); thus, they also received IV
antibiotics and steroids. The median time to start antibiotics and corticosteroids was 5 days.
Examining the primary endpoint, 16 of 20 (80%) infants had successful bile drainage, compared with 8 of 20 (40%)
infants in the historical cohort. A simple moving average of successful bile drainage (N=15), calculated to
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demonstrate incremental changes over time, revealed an increase rate of achieving bile drainage to 80% by 2021.
Analysis of the secondary endpoint showed that 16 patients in the new protocol have reached 2 years of age; 11
(68.8%) patients are alive with native livers, compared with 10 of 20 (50%) in the historical cohort (P=0.097).
Conclusions: This preliminary report suggests potential benefit of tailored use of postoperative antibiotics and
corticosteroids in improving biliary drainage after HPE. Central to the new protocol is the customized use of
corticosteroid and antibiotics based on the grading of stool color, and secondarily on age at operation and
histological features of inflammation. This tailored approach limits exposure of infants to post-operative antibiotics
or corticosteroid treatment courses.
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EFFECTS OF LUMACAFTOR/IVACAFTOR AND ELEXACAFTOR/TEZACAFTOR/IVACAFTOR ON
LIVER HEALTH IN CHILDREN WITH CYSTIC FIBROSIS. Steven Levitte1, Yonathan Fuchs1, Russell
Wise2, Zachary Sellers1
1
Pediatric Gastroenterology, Stanford University, Stanford, CA; 2Pharmacy, Stanford University, Stanford, CA
Background and Aims
The cystic fibrosis transmembrane conductance regulator (CFTR) corrector/potentiator combinations
lumacaftor/ivacaftor and elexacaftor/tezacaftor/ivacaftor improve sweat chloride, pulmonary function, and nutrition.
Yet it is unclear whether they may also impact the progression of liver fibrosis, which is a substantial source of
morbidity and mortality for patients with cystic fibrosis (CF). We and others have previously shown that gammaglutamyl transferase (GGT), platelet levels, and the liver fibrosis indices APRI (AST-to-Platelet Ratio Index) and
GPR (GGT-to-Platelet Ratio) correlate with imaging-based markers of liver fibrosis and cirrhosis in CF. We used
these surrogates for liver fibrosis to evaluate the impact of lumacaftor/ivacaftor and elexacaftor/tezacaftor/ivacaftor
on children and adolescents with CF with and without abnormal liver fibrosis indices.
Methods
We conducted a retrospective analysis of 94 children and adolescents with CF who were treated with
lumacaftor/ivacaftor and/or elexacaftor/tezacaftor/ivacaftor for at least 6 months. Patients had evaluation of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), GGT, and platelet levels which were used to additionally
determine APRI and GPR. Sub-analysis was performed on patients with documented CF-associated liver
abnormalities as defined by APRI >0.345 or GPR >0.403 on at least two occasions at least three months apart prior
to starting CFTR modulator therapy.
Results
In patients with underlying liver involvement treated with lumacaftor/ivacaftor, we observed a significant decrease
in GGT, APRI, and GPR (P = 0.002, P = 0.042 P = 0.002, respectively). We did not observe significant differences
in AST, ALT, or Platelets. In patients who did not have documented liver involvement prior to starting
lumacaftor/ivacaftor we did not observe a significant difference in any of the LFTs or liver fibrosis indices. In
patients with underlying liver involvement treated with elexacaftor/tezacaftor/ivacaftor, we observed an increase in
ALT (P = 0.048) and a decrease in platelets (P = 0.010). We did not observe significant alterations in AST, GGT,
APRI, or GPR. In patients without liver involvement treated with elexacaftor/tezacaftor/ivacaftor, we observed
increases in ALT, APRI, and GPR (P = 0.005, P = 0.027, and P = 0.023, respectively) and a decrease in platelets (P
= 0.002). GGT trended towards an increase although this was not significant (P = 0.063). Results were similar when
we controlled for the period of time during which patients were treated with each modulator therapy. Because the
majority of patients with prior liver involvement treated with elexacaftor/tezacaftor/ivacaftor were previously treated
with lumacaftor/ivacaftor, we separately analyzed patients who did not receive prior modulator therapy, and in this
group we did not identify changes in LFTs or liver fibrosis indices attributable to elexacaftor/tezacaftor/ivacaftor
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aside from a decrease in platelets (P = 0.030).
Conclusion
Liver disease continues to be a major contributor to morbidity and mortality for patients with CF. Since the approval
of the first CFTR modulator therapies, there has been intense interest in whether these drugs may reduce the
incidence of liver complications. In this study, we detected improvements in validated non-invasive biomarkers of
liver fibrosis and cirrhosis in children and adolescents treated with lumacaftor/ivacaftor but not
elexacaftor/tezacaftor/ivacaftor. Lumacaftor/ivacaftor may represent the first drug to reverse CF-associated liver
fibrosis, but larger multicenter studies with imaging and/or histologic validation are required to support these
preliminary findings.
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MANAGEMENT OF CONGENITAL AND INFANTILE HEPATIC HEMANGIOMAS. Tierra
Range, Ionela Iacobas, Anna Banc-Husu
Pediatrics, Baylor College of Medicine, Houston, TX
Background
Hepatic hemangiomas are classified into two main categories: infantile and congenital. Management of hepatic
hemangiomas varies from the use of propranolol to more invasive options including arterial embolization, surgical
resection, or liver transplantation (LT) if hemangiomas are life threatening. There are no specific guidelines for
management of congenital hepatic hemangiomas (CHH) and infantile hepatic hemangiomas (IHH) and practices
vary among institutions. In this study, we describe the management of hepatic hemangiomas at a large quaternary
children’s hospital.
Methods
Retrospective chart review was performed and included all children age 0-12 months with a diagnosis of CHH or
IHH defined by ICD9/10 codes from 01/01/2014 – 6/30/2021 and who had either an inpatient or outpatient
encounter at Texas Children’s Hospital during this time. Descriptive statistics are presented and comparisons were
performed between CHH and IHH using Chi-square, Fischer exact test, and Mann Whitney U for non-normal
continuous variables as appropriate.
Results
64 patients met inclusion criteria. 30 patients had a diagnosis of CHH (47%) and 34 patients (53%) were diagnosed
with IHH. 16 patients (25% -- 6 with CHH, 10 with IHH) required treatment for hepatic hemangioma while the
remainder 75% were only observed. Of those treated, 63% (10/16) were female, 50% (8/16) were pre-term infants
and median age at diagnosis in CHH was 2.0 days (IQR 1.0-24.5) whereas in IHH, age at diagnosis was 70.5 days
(IQR 21.5-173.25) in IHH (p=0.011). Treated patients with CHH (6/30, 20%), medical management with
propranolol was used in propranolol (1, 6.25%), arterial embolization (2, 12.5%), and surgical resection (1, 6.25%).2
patients with CHH required treatment with multiple modalities (medications + embolization in 1 patient,
medications + surgical resection in 1 patient) with one of these patients being evaluated and listed for LT. Both of
these patients became critically ill and died with the listed patient not surviving to LT (2/6, 33% mortality). The
remaining patients, 4/6 (66%) all recovered and had complete resolution. Treated patients with IHH (10/34, 29%), 9
(90%) were treated propranolol alone (9, 90%) and surgical resection (1, 10%). There was statistically significant
difference in the types of treatments received between CHH and IHH, p=0.018. None of the patients with IHH died
and 100% (10/10) had complete resolution. There was no difference in outcome when compared to CHH (p=NS).
All patients with CHH had screening ECHO performed with 67% (4/6) with findings concerning for heart failure.
Only 6/10 (60%) of patients with IHH had ECHO performed and 33% (2/6) had findings concerning for heart failure
(p=NS). 50% (3/6) of patients with CHH had screening AFP sent with 1/3 (33%) with abnormal elevation; whereas
5/10 (50%) of patients with IHH had screening AFP with 2/5 (40%) having an abnormally elevated AFP (p=NS).
Only 2/6 (33%) of CHH had screening thyroid function tests (TFTs) sent with only 1/2 (50%) showing
abnormalities; whereas 8/10 (80%) of IHH patients had TFTs sent and 3/8 (38%) showing abnormalities (p=NS).
Only 1 patient with CHH developed liver failure after surgical resection of their lesion and no other patients had
abnormalities in INR.
Conclusions
Currently, there are not well-developed guidelines to aid clinicians in treatment decision-making for patients with
hepatic hemangiomas. At a large quaternary children’s hospital, the majority of patients with hepatic hemangiomas
(75%) did not require any treatment. When management was required, CHH were more likely to be treated with
arterial embolization, surgical resection, or multiple modalities. Patients with IHH were mainly treated with
propranolol. There was no significant difference in outcome compared across groups. The use of screening tests to
evaluate for other complications such as heart failure, TFTs, and tumor marker screening was used inconsistently in
both CHH and IHH. Further multi-center collaborative studies are needed to help develop standard guidelines in the
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management of hepatic hemangiomas.
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OUTCOMES OF LIFESTYLE COUNSELING IN NONALCOHOLIC FATTY LIVER DISEASE
AMONG RURAL VERSUS URBAN PEDIATRIC POPULATIONS. Veronica Lee4,2, Tsega Temtem1,2, Kahir
Jawad3,2, Yana Feygin3,2
1
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Introduction:
Nonalcoholic fatty liver disease (NAFLD) is the most common liver disease in children and adolescents in the
United States due to the increasing prevalence of childhood obesity. First line treatment remains targeted at lifestyle
counseling, evidenced by several studies measuring improvements in alanine transaminases (ALT) and BMI zscores. Few studies compare outcomes in various populations; our study examines outcomes of lifestyle counseling
among rural versus urban pediatric patients.
Methods: A retrospective chart review was conducted at Norton Children’s Gastroenterology outpatient clinic from
Dec 2020- Mar 2022. Inclusion criteria were pediatric patients diagnosed with NAFLD who received lifestyle
counseling. Exclusion criteria were patients with complicating comorbidities such as other liver diseases,
hypothyroidism, polycystic ovarian syndrome, cancer, etc. Patients included were further divided into subgroups
based on rural versus urban counties defined by the United States Department of Agriculture Rural-Urban
Continuum Codes (USDA RUCC). Descriptive analyses were performed to summarize cohort characteristics.
Primary outcomes were defined as changes in ALT and BMI z-score between the initial appointment and 1st and
2nd follow-up appointments (if available). Secondary outcomes were defined as changes among all patients. Paired ttests were applied and a two-sided p value <0.05 was considered statistically significant.
Results: The study included 152 patients diagnosed with NAFLD who received lifestyle counseling with 19 meeting
exclusion criteria. Of the remaining 133 patients, there were 112 urban patients and 21 rural patients. Descriptive
patient characteristics indicate that 28 total (24 urban, 4 rural) patients attended both (2) follow-up appointments.
Among the urban population, the change in average ALT demonstrated a significant decrease between the initial and
1st follow-up appointment (-36.0 ± 83.9, p 0.007) and between the initial and 2nd follow-up appointment (-54.6 ±
108.0, p 0.014). There was also a significant decrease in BMI z-scores between the initial and 1st follow-up
appointment (-0.1 ± 0.2, p 0.049) in the urban group. In the rural population, there was a significant decrease in BMI
z-score between the initial and 2nd follow-up appointment. Otherwise, there was no significant change in ALT in the
rural population between any of the appointments. Without the subgroups, there remained a significant decrease in
average ALT between the initial and 1st follow-up appointment (-33.5 ± 80.7, p 0.006), between the initial and
2nd follow-up appointment (-51.4 ± 99.9, p 0.007) and a significant decrease in BMI z-score between the initial and
1st follow-up appointment (-0.1 ± 0.2, p 0.025).
Conclusion: Treatment for NAFLD with lifestyle counseling continues to show decreases in ALT in pediatric
patients from urban populations. Compared to the urban population, there was no significant change in ALT in the
rural population; however, there is also a lack of both initial and follow-up appointments for these patients. Given
the higher prevalence of obesity in both child and adult rural populations, it is clear that there is a need for improved
accessibility to lifestyle counseling for rural populations.
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Table 1. Descriptive table of patient characteristics.

Table 2. Results for the difference between the average ALT and BMI z-scores and p-values of the paired t-test over
the baseline, 1st and 2nd follow-up visits.
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MONITORING PRACTICES AFTER PEDIATRIC LIVER TRANSPLANTATION. Voytek Slowik1, Jamie
1
Ryan , Amit Shah2, Steven Lobritto3
1
Pediatrics, Children's Mercy - Kansas City, Kansas City, MO; 2The Children's Hospital of
Philadelphia, Philadelphia, PA; 3Columbia University Irving Medical Center, New York, NY
Background: While advances in immunosuppressive therapy have contributed to an increased life expectancy in
pediatric liver transplant recipients, the adverse effects and risks associated with chronic immunosuppression
continue to pose a serious threat to graft and patient survival.1 Other obstacles to morbidity-free long-term outcomes
include disease recurrence, malignancies, and graft fibrosis.2,3 As a result, close follow-up and routine monitoring
are necessary not only for preservation of graft function, but also prevention and treatment of the complications that
may result from liver transplantation and the use of immunosuppressive drugs. At present, however, there are no
established evidence-based guidelines validating best monitoring practices in pediatric liver transplantation.4-6 This
can result in variations in clinical practice, with the potential for unnecessary testing/procedures, higher resource
utilization and costs, and poorer outcomes. This study therefore sought to understand the current monitoring
practices after pediatric liver transplantation.
Methods: A cross-sectional survey of pediatric liver transplant providers at centers participating in the SPLIT
(Society of Pediatric Liver Transplantation) registry was conducted from February 2020 to April 2021 approved by
the SPLIT Quality Improvement Committee. The survey questions assessed center-specific practices regarding
follow-up clinic visits, outpatient laboratory testing, protocol biopsies, and diagnostic imaging, all as standard of
care.
Results: The overall response rate was 79% (38/48 centers), with 22 (58%) centers performing more than 10
transplants per year. Frequency of clinic visits and routine blood work varied by center, but all centers decreased the
frequency over time with the most common frequency being an annual clinic visit with lab work every 2-3 months
after the first-year post-transplant. Eighteen percent of centers perform surveillance liver biopsies in the first year
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post-transplant, while 50% of centers obtain them after the first year (68% every 5 years). The most commonly
reported reasons for not doing surveillance biopsies beyond the first year included ‘not likely to change treatment
course’ (26%),‘risk of complication’ (24%), and patient discomfort/inconvenience (16%). Only 39% of centers have
a hepatologist perform the liver biopsy while the remaining centers use interventional radiology. Most diagnostic
imaging is only obtained as needed. Abdominal ultrasounds were only obtained by 50% of responding centers after
the first year post-transplant.
Conclusions: SPLIT centers vary widely in the routine management of liver transplants after the first-year posttransplant. While common themes emerge, future studies will be needed to determine best practices and compare to
outcomes.
REFERENCES
1. Girlanda R. Complications of post-transplant immunosuppression. In: Andrades JA, ed. Regenerative Medicine
and Tissue Engineering. InTechOpen 2013:831-53.
2. Legarda M, Smith M, Lewis P, et al. Long term outcome of children following liver transplantation. Pediatr
Transplant 2013;17(Suppl1):63.
3. Soltys KA, Mazariegos GV, Squires RH, et al. Late graft loss or death in pediatric liver transplantation: an
analysis of the SPLIT database. Am J Transplant 2007;7:2165-71.
4. Acuna SA, Huang JW, Scott AL, et al. Cancer screening recommendations for solid organ transplant recipients: a
systematic review of clinical practice guidelines. Am J Transplant 2017;17:103-14.
5. Filler G, Melk A, Marks S. Practice recommendations for the monitoring of renal function in pediatric nonrenal
organ transplant recipients. Pediatr Transplant 2016;20:352-63.
6. Kelly DA, Bucuvalas JC, Alonso EM, et al. Longterm medical management of the pediatric patient after liver
transplantation: 2013 practice guideline by the American Association for the Study of Liver Diseases and the
American Society of Transplantation. Liver Transpl 2013;19:798-825.

INFLAMMATORY BOWEL DISEASE
93
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As the SARS-CoV-19 pandemic continues in the United States, it has become evident that people of all ages are
affected. Overall, children typically have a mild course of illness when infected with COVID-19. Available
literature reports that children with IBD are not at a higher risk of contracting COVID-19 when compared to the
general population, however, research is limited. Our study explored the COVID-19 pandemic in relation to
pediatric IBD patients as there are significant knowledge gaps in incidence, association, and effect on the mental
health of the patient, and outcome of COVID -19 in these populations. It is widely known that adult patients with
comorbidities are at a higher risk for developing a more severe COVID-19 disease course. An international pediatric
and adult database collecting data on COVID-19 in IBD patients named the “Surveillance Epidemiology of
Coronavirus Under Research Exclusion” (SECURE-IBD), has been monitoring outcomes of patients with IBD that
were COVID-19 positive. In a study published in 2021, data from 209 children and adolescents showed a 7%
hospitalization rate among pediatric IBD patients who tested positive for COVID-19, a rate much lower than the
overall hospitalization rate of adult IBD patients with COVID-19. Factors that resulted in hospitalization included
comorbid conditions, steroid use, moderate to severe IBD, and specific GI symptoms from COVID-19. Similarly, a
study published in 2021 consisting of 290 pediatric IBD patients revealed only a minority of IBD patients had mild
symptoms, and none of them required hospitalizations or treatment modification. We attempted to look into the
impact of Covid-19 in our patients receiving infusions at the hospital infusion center.
We offered a survey to 39 patients in our infusion center, 32 of which were included in our analysis. 4 patients
refused to take part in the study, 1 consent form was not signed, and 2 were excluded for being older than 21 years
of age. The majority of these patients received infliximab/Remicade infusions. Males-44%,females-56%. 72%Crohn’s disease, 28% -Ulcerative colitis.
None of the patients required any specific treatments or hospitalizations based on survey responses. 3 patients
required ER visits and no changes in medications were made in IBD management due to covid-19. 1 patient required
a change in the schedule of the infusion due to Covid-19 symptoms. About 66% of patients either received the
vaccine or intended to take it if eligible at the time of the survey. With continued research data on the safety and
efficacy of vaccination, we expect this number will go up.
While there was some anxiousness reported about the Covid-19 pandemic, there was a negative trend seen in the
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mood and feeling questionnaire across all questions (table 2). Overall, our study confirmed that the covid-19
pandemic so far had minimal impact on IBD management but identified a need to improve mental health for overall
quality of life. Our study was only limited to patients receiving infusions at our hospital which leaves a significant
number of patients receiving other modes of therapy or home infusions for IBD. Further ongoing research will be
needed to identify the long-term impact of Covid-19 on IBD patients on a larger scale.
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Table 1. Covid-19 Survey Responses

Table 2. Standardized Mood and Feelings Questionnaire” by the Duke University to assess depression and mood of
the child
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TRANSABDOMINAL BOWEL ULTRASOUND AND CLINICAL OUTCOMES OVER ONE YEAR IN
CHILDREN WITH NEWLY DIAGNOSED CROHN'S DISEASE. Alexandra Hudson1, Daniela Isaac1, Kerri
Novak2, Henry Ma1, Anna Kuc1, Patricia Almeida1, Matthew Carroll1, Eytan Wine1, Hien Huynh1
1
Pediatric Gastroenterology, University of Alberta, Edmonton, AB, Canada; 2Gastroenterology, University of
Calgary, Calgary, AB, Canada
Objectives:
Transabdominal bowel ultrasound (TABUS) is an emerging non-invasive tool for monitoring inflammatory bowel
disease (IBD). Its use is particularly increasing in pediatric IBD, given the need for general anesthesia when
undergoing endoscopy. The assessment of TABUS in pediatric IBD has been limited to small numbers of patients,
with no long-term follow-up. The objective of this study was therefore to describe TABUS findings and assess its
clinical utility in pediatric patients with Crohn’s disease up to a year post-diagnosis.
Methods:
Pediatric patients (0-18 years old) with suspected IBD were prospectively enrolled through the Edmonton Pediatric
IBD Clinic in Alberta, Canada. Those with Crohn’s disease were included and were assessed for a minimum of 6
months, up to 12 months. Patients underwent TABUS, endoscopy, blood work, and fecal calprotectin (FCP). The
weighted pediatric Crohn’s disease activity index (wPCDAI), simple endoscopic score for Crohn’s disease (SESCD; modified to exclude rectum), and the simple ultrasound score for Crohn’s disease (SUS-CD; modified to
exclude rectum) were used. Remission was defined as meeting all of the following criteria: FCP<250mg/kg,
CRP<4mg/L, ESR<10mm/hr, wPCDAI<12, and no surgery.
Results:
Forty-seven patients (68% male), median age 12.5 years (range 6-17), were followed for 6 months. Thirty-six (77%)
were followed up to 12 months. Median TABUS bowel wall thickness (BWT) and SUS-CD scores improved in all
bowel segments over time. SUS-CD total scores significantly correlated with baseline (rho=0.37) and repeat SESCD (rho=0.69 at 6 months (n=13); rho=0.71 at 12 months (n=20)) (p<0.05). There were also significant correlations
(p<0.05) with the following clinical and biochemical markers: baseline wPCDAI (rho=0.35), ESR (rho=0.52), CRP
(rho=0.44); three-month wPCDAI (rho=0.30), ESR (rho=0.49), CRP (rho=0.48); six-month wPCDAI (rho=0.57),
ESR (rho=0.40), CRP (rho=0.44), FCP (rho=0.48); and twelve-month wPCDAI (rho=0.47), ESR (rho=0.48), FCP
(rho=0.51). Patients who were in remission by 6 months (n=18/47), compared to those who were not, had no
differences in baseline endoscopy or TABUS, but had significantly lower SUS-CD total scores by 3-months (1, IQR
0-2 vs. 2.5, IQR 1-4) and 6-months (0, IQR 0-1 vs. 2, IQR 0-2.8) (p<0.05). The median SUS-CD total score
improved at each time point for patients who never needed biologic therapy (n=10) and patients who had biologic
induction therapy (n=16) (Figure 1). An interval worsening median SUS-CD total score from 1 to 3 months was
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identified in those who needed subsequent escalation of maintenance therapy to biologics (n=10). Seven patients had
surgery (n=7/7 ileocecal, n=2/7 jejunal resection). Patients who needed surgery had worse changes in the ileum on
baseline TABUS (median BWT 8.9 vs. 3.8 mm; SUS-CD doppler 2 vs. 1; p<0.05). All 7 patients had complex TI
disease (n=6 strictures, n=1 long-segment disease >25cm) and proximal small bowel disease (n=2/2) on TABUS.
Endoscopy missed 1 of the strictures seen on TABUS.
Conclusions:
TABUS findings sustained significant correlations with clinical, biochemical, and endoscopic markers of disease
activity over the first year post-diagnosis in pediatric patients with Crohn’s disease. The baseline TABUS BWT,
doppler, and presence of complex disease can help predict future surgical resection. The three-month TABUS is
particularly important in helping identify those who may need escalation of therapy.

Patient median SUS-CD total score at each time point post-diagnosis, separated by need for biologic therapy. Error
bars represent the 25th-75th interquartile ranges.
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PEDIATRIC PATIENT AND CAREGIVER SATISFACTION WITH THE USE OF
TRANSABDOMINAL BOWEL ULTRASOUND IN THE ASSESSMENT OF INFLAMMATORY BOWEL
DISEASE. Alexandra Hudson1, Hien Huynh1, Kerri Novak2, Henry Ma1, Anna Kuc1, Justin Kim1, Patricia
Almeida1, Matthew Carroll1, Eytan Wine1, Daniela Isaac1
1
Pediatric Gastroenterology, University of Alberta, Edmonton, AB, Canada; 2Gastroenterology, University of
Calgary, Calgary, AB, Canada
Objectives: Transabdominal bowel ultrasound (TABUS) is emerging as an attractive, non-invasive tool in
inflammatory bowel disease (IBD). Patient and caregiver experience with TABUS is not well described. We aimed
to determine pediatric patient and caregiver satisfaction with TABUS and the impact of IBD severity, gender, age,
and a history of anxiety on satisfaction.
Methods: Pediatric patients (0-18 years old) with suspected IBD prospectively underwent baseline TABUS,
magnetic resonance enterography (MRE), blood work, stool studies, and endoscopy. Patients and their caregiver
each completed a cross-sectional satisfaction questionnaire (5-point Likert scale) after the baseline investigations.
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Results: There were 54 patients included (67% male). The majority were completely satisfied and strongly agreed
that TABUS was better tolerated than other investigations (Figure 1), regardless of disease severity (p>0.05).
Patients with higher Simple Endoscopic Score for Crohn Disease (SES-CD) scores felt that TABUS increased their
understanding of their IBD (p<0.05) and disease location (p<0.05). Patients with crohn’s disease had similar
responses to those with ulcerative colitis, but more strongly agreed that TABUS was better than MRE and
endoscopy (p<0.05). In contrast to the patients, caregivers of patients with more severe IBD disagreed that TABUS
was tolerated better than MRE (p<0.01), endoscopy (p<0.05), and IV insertion (p<0.05). Those with anxiety did not
have an increased level of worry about potential ultrasound findings (p>0.05). There were no differences between
genders (p>0.05). Teenagers (>12 years) were more satisfied with the information they received about the
procedural steps, compared to younger patients.
Conclusions: Pediatric patients and their caregivers were highly satisfied with TABUS, preferring it to other
modalities. It did not lead to increased worry, and was particularly important in those with severe IBD, which is
underestimated by their caregiver. These findings support wider implementation of this well tolerated and preferred
monitoring tool in pediatrics.

Pediatric patient and caregiver responses to each item of the satisfaction questionnaire.
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PROPHYLACTIC ENOXAPARIN FAILS TO PREVENT THROMBOSIS IN HIGH-RISK PEDIATRIC
INFLAMMATORY BOWEL DISEASE PATIENTS. Anne Levine1,2, David Suskind1,2, Dale Lee1,2, Hengqi
Zheng1,2, Hugo Quezada2, Ghassan Wahbeh1,2
1
Gastroenterology & Hepatology, Seattle Children's Hospital, Seattle, WA; 2Pediatrics, University of
Washington, Seattle, WA
Background: Pediatric patients with inflammatory bowel disease (IBD) are at increased risk of developing venous
thromboembolic events (VTE). Prophylaxis with low molecular weight heparin (LMWH) has been shown to
decrease the incidence of VTE in adults and is widely used. Although its efficacy in preventing VTE in pediatrics
has yet to be determined, it is often used in hospitalized pediatric IBD patients who are deemed high-risk for VTE.
We adopted a risk-stratification algorithm to identify IBD patients at risk of thrombosis and offered LMWH
prophylaxis to those who met high-risk criteria. We aimed to assess the efficacy of prophylactic LMWH in
preventing VTE in high-risk hospitalized pediatric patients with IBD.
Methods: A retrospective chart review was performed at Seattle Children’s Hospital, a pediatric tertiary care
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hospital, from September 2012 – June 2021. Inclusion criteria were hospitalized patients with colonic IBD flares
from age 0-18. Patients hospitalized for surgical procedures, isolated perianal abscess, or non-IBD colitis were
excluded. VTE risk factors were personal or family history of VTE, thrombophilia, oral contraceptive or
thalidomide use, smoking, obesity, or central venous line (CVL). Serious events were pulmonary embolus (PE),
stroke, or cerebral sinus venous thrombosis (CSVT).
Results: 620 admissions of 417 unique patients were included. The mean age was 13.3 ± 3.9 years, with 51.3%
males. 55.6% had Crohn’s disease and 41.8% ulcerative colitis. The most common risk factors were the presence of
a CVL in 84 (13.5%) of admissions and obesity in 43 (6.9%). Prophylactic LMWH was used in 51 admissions
(8.2%). There were 13 VTE events (2.1% of admissions); 5/51 (9.8%) in the group on LMWH and 8/569 (1.4%)
without prophylaxis. The majority (8/13, 62%) were CVL-associated. Two patients had recurrent thrombi, one of
whom had a diagnosis of Factor V Leiden and had 4 total events, 2 with LMWH and 2 without. There was one
serious event of left middle cerebral artery thrombus leading to stroke in a patient not on LMWH. There were no
serious events in the prophylaxis group. The incidence of VTE on LMWH was significantly higher than in the no
LWMH group (p< 0.001, 95% CI 0.041-0.123) with RR 6.9 (p=0.003, 95% CI 1.78-24.08). Logistic regression was
used to analyze the relationship between VTE and age, length of stay, disease duration, and admission labs as
potential risk factors. Length of stay was a significant contributor, with an OR of 1.2 (p<0.001, 95% CI 1.0961.342).
Conclusions: Prophylaxis did not appear to prevent VTE in high-risk pediatric IBD patients. However, our
population may represent a sicker population than is common in pediatric IBD, with several patients having
recurrent VTE despite prophylaxis and multiple risk factors present. An alternative prophylaxis regimen may be
needed for high-risk patients. Further data is required to identify independent risk factors predisposing individuals to
thrombosis in this population, and randomized control trials are needed to establish the true efficacy of LMWH in
this population.
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HUMORAL IMMUNE RESPONSE AND SAFETY OF SARS-COV-2 VACCINATION IN PEDIATRIC
INFLAMMATORY BOWEL DISEASE. Arthur Kastl1, Kimberly Weaver2, Xian Zhang3, Jennifer Strople4, Jeremy
Adler5, Marla Dubinsky6, Athos Bousvaros7, Runa Watkins8, Xiangfeng Dai2, Wenli Chen2, Raymond Cross16, Peter
Higgins9, Ryan Ungaro10, Meenakshi Bewtra11, Emanuelle Bellaguarda12, Francis Farraye13, Kelly Chun14, Michael
Zikry14, Manory Fernando14, Monique Bastidas14, Cristian Hernandez15, Riley Craig15, Margie Boccieri3, Ann
Firestine3, Millie Long2, Michael Kappelman3
1
Pediatrics, Children's Hospital of Philadelphia, Philadelphia, PA; 2Medicine, University of North Carolina
System, Chapel Hill, NC; 3Pediatrics, University of North Carolina System, Chapel
Hill, NC; 4Pediatrics, Northwestern University Feinberg School of Medicine, Chicago, IL; 5Pediatrics, University of
Michigan Michigan Medicine, Ann Arbor, MI; 6Pediatrics, Icahn School of Medicine at Mount Sinai, New
York, NY; 7Pediatrics, Boston Children's Hospital, Boston, MA; 8Pediatrics, University of Maryland School of
Medicine, Baltimore, MD; 9Medicine, University of Michigan Medical School, Ann Arbor, MI; 10Medicine, Icahn
School of Medicine at Mount Sinai, New York, NY; 11Medicine, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA; 12Medicine, Northwestern University Feinberg School of
Medicine, Chicago, IL; 13Medicine, Mayo Clinic Health System, Jacksonville, FL; 14Esoterix Endocrine Sciences
Calabasas Hills, Calabasas Hills, CA; 15University of North Carolina System, Chapel
Hill, NC; 16Medicine, University of Maryland School of Medicine, Baltimore, MD
Background: Children with inflammatory bowel disease (IBD) may respond differently to SARS-CoV-2 vaccination
as compared to healthy children or to adults with IBD, particularly given that children under the age of 12 years
receive a reduced vaccine dose. We sought to 1) evaluate the safety and humoral immune response to COVID-19
vaccination in children with IBD and 2) describe IBD activity following immunization.
Methods: We recruited participants ages 5-17 years old with an established diagnosis of IBD via direct-to-patient
outreach and at select sites in the US. Participants complete web-based surveys at baseline and longitudinally to
report demographic characteristics, vaccination dates, IBD characteristics, IBD medication use around the time of
vaccination, adverse events (AEs), and subsequent COVID-19 infection. A subset of participants underwent
quantitative measurement of anti-receptor binding domain (RBD) IgG antibodies following 2-part immunization.
This analysis included participants who had received ≥ 2 doses of the BNT162b2 vaccine. Participants with positive
nucleocapsid antibody (indicative of prior infection) and/or self-reported COVID-19 infection prior to vaccination
were excluded from these analyses. Standard descriptive statistics were used to characterize anti-spike antibody
responses following the second dose and additional vaccine doses. Among participants with antibody levels obtained
following the second, but before any additional dose, we conducted bivariate comparisons to evaluate factors
associated with anti-spike antibody levels after dichotomizing levels above and below the median (22 ug/mL), as
clinically relevant cut points of antibody levels have not yet been defined. We used multivariate linear regression to
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evaluate the independent effects of demographic and treatment-related factors on antibody responses.
Results: A total of 280 participants from 40 states (190 Crohn’s disease, 58 ulcerative colitis, and 32 IBDunclassified; mean age 12.2 (SD 3.5) years, 51% female) completed a 2-dose BNT162b2 vaccine series. Of these,
103 participants (37%) had received a third dose by the time of analysis. A majority (72%) of participants had some
level of IBD activity in the 6 months prior to vaccination per Manitoba index and 12% were hospitalized during that
time. Overall, 90% were on biologic or other immune-suppressing therapy.
Injection site reactions were reported by 53%, 51%, and 50% of participants following dose 1, 2, and 3 respectively.
None required ED visit or hospitalization. Systemic AEs were reported by 43%, 54%, and 53% of participants
following dose 1, 2, and 3 respectively, and the overwhelming majority were rated as mild-moderate. Only one
participant required an ED visit or hospitalization for an AE.
Regarding humoral response to vaccination, 98/99 (99%) of participants had a detectable antibody level following
the primary series involving two doses, with a mean of 43.0 ug/mL (SD 67.5) and median antibody level of 22
ug/mL (interquartile range [IQR] 12-38). In adjusted analyses, older age (p = 0.028) and anti-TNF monotherapy
compared to immunomodulators alone (P = 0.005) were associated with decreased antibody level. Antibody
responses in patients treated with anti-TNF combination versus monotherapy and among corticosteroid users were
numerically lower but differences were not statistically significant after adjustment.
In a subset of 36 participants ages 12 and above who provided blood samples following both the second dose and
the booster dose, we observed a robust increase in anti-spike antibody level [mean increase 78 ug/mL (SD 70.4);
median increase 56.5 ug/mL (IQR 14-144)].
IBD exacerbations, defined as having (1) worsening of at least 1 of the symptoms of abdominal pain, stool
frequency, rectal bleeding and extraintestinal manifestation after vaccine dose 1 or 2, and (2) a need to add or
change IBD medication due to symptoms, were reported by 21/280 (8%) of participants following vaccination.
Conclusions: This study evaluated the safety of and humoral response to BNT162b2 in the largest cohort to date of
pediatric patients with IBD. Despite a high proportion of participants receiving treatment with immunosuppressive
agents, all but one had a detectable antibody response following the 2nd vaccine dose with robust increase following
a booster dose. Severe vaccine-related AEs were exceedingly rare, and a relatively small proportion of patients
reported clinically significant IBD exacerbations following immunization. Overall, these findings provide a high
level of reassurance that pediatric patients with IBD respond well and safely to SARS-CoV-2 vaccination.

101 CASE SERIES: SAFETY OF DIRECT TRANSITION FROM RAPID-INFUSION INFLIXIMAB TO
RAPID-INFUSION INFLIXIMAB-DYYB. Blake Rosenthal1, Sabreen Aulakh2, Perseus Patel2, David
Drevno1, Sofia Verstraete2, Sabina Ali1
1
UCSF Benioff Children's Hospital Oakland, Oakland, CA; 2UCSF Benioff Children's Hospital, San Francisco, CA
Introduction:
Anti-tumor necrosis factor (TNF) alpha therapies have revolutionized the treatment of inflammatory bowel disease
(IBD) and continue to serve as first-line medications for Crohn’s Disease (CD) and moderate to severe Ulcerative
Colitis (UC). Biosimilar drugs were developed due to the prohibitive cost of originator anti-TNF medications, with
data showing similar efficacy compared to the original reference biologic. Recent data demonstrate that biosimilars
reduce healthcare costs by 35%[i], and rapid-rate infusions of anti-TNF therapies decrease nursing time and improve
infusion center throughput by up to 50%[ii]. Often when patients are transitioned from rapid-rate infusions of
originator anti-TNF medications (Infliximab), they are started on slower standard-rate infusions upon switching to
biosimilar agent (Infliximab-dyyb). While a few small cohort studies have found that switching from an originator to
a biosimilar is well tolerated and rapid biosimilar infusions do not have a higher rate of adverse reactions [iii], there
is a knowledge gap in the literature around the practice of switching from rapid originator infusion to rapid
biosimilar infusion.
Aim:
This retrospective cohort study aims to evaluate the safety of directly transitioning from rapid-infusion Infliximab to
rapid-infusion Infliximab-dyyb.
Methods:
We reviewed electronic health records of patients followed at UCSF Benioff Children’s Hospitals in San Francisco
and Oakland between 2016 and 2022 who switched from rapid-infusion Infliximab to rapid-infusion biosimilar.
Demographic information, insurance data, treatment facility, medical history and medication information including
Infliximab levels and pre-medications were collected. Our primary safety outcomes included infusion reaction in the
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first six months of starting biosimilar and new need for pre-medication. Secondarily, we evaluated effectiveness
outcomes including IBD-related hospitalizations and medication loss-of-response.
Results
Eight patients met inclusion criteria, four of which had CD and four had UC. All patients had private insurance, and
all were switched to a biosimilar for non-medical reasons. For up to six months after starting rapid-infusion
biosimilars, no patients had new premedication requirements, infusion reactions, IBD-related hospitalizations, or
need to switch to a different biologic.
Conclusion
In our population, patients who directly transitioned from rapid Infliximab infusion to rapid Infliximab-dyyb did not
experience adverse events. We are limited by a small sample size. Given the fiscal and patient-experience
advantages of rapid-rate infusions, larger studies are needed to facilitate a potential change in protocol.

[i] Mazzuoli, S., Tricarico, D., et al. (2016). Accelerated Infliximab Infusion: Safety, Factors Predicting Adverse
Events, Patients' Satisfaction and Cost Analysis. A Cohort Study in IBD Patients. PloS one, 11(11).
[ii] McConnell, J., Parvulescu-Codrea, S., et al. (2012). Accelerated infliximab infusions for inflammatory bowel
disease improve effectiveness. World journal of gastrointestinal pharmacology and therapeutics, 3(5), 74–82.
[iii] O'Connell, D., Nachreiner, J., et al. (2022). Rapid Infliximab Biosimilar Infusion in Children With
Inflammatory Bowel Disease. Journal of pediatric gastroenterology and nutrition, 74(5), 605–609.
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102 TOFACITINIB SALVAGE THERAPY IN PEDIATRIC PATIENTS HOSPITALIZED FOR
ULCERATIVE COLITIS. Jacqueline Kirsch, Ronen Stein, Robert Baldassano, Elana Mitchel, Lindsey
Albenberg, Brad Constant
Pediatric Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA
Background: Acute Severe Ulcerative Colitis (ASUC), defined as pediatric ulcerative colitis (UC) activity index
(PUCAI) ≥65 occurs in approximately one-quarter of pediatric patients with UC and is a major colectomy risk
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factor. Short- and long-term colectomy rates following ASUC have plateaued around 20% despite intravenous
corticosteroid and intensified anti-TNF biologic dosing. Recent studies have shown tofacitinib, a rapid acting Janus
kinase inhibitor effective in adult UC, to provide additional benefit in further decreasing colectomy rates among
hospitalized patients with refractory UC. Pediatric data describing the effectiveness of tofacitinib for this indication
does not yet exist. We aimed to describe the treatment courses and colectomy-free survival among pediatric patients
treated with tofacitinib while hospitalized for corticosteroid- and anti-TNF refractory severe UC.
Methods: We performed a retrospective single-center cohort study of consecutive hospitalized pediatric patients
initiating tofacitinib for severe UC from 2018-2021. The primary outcome was 90-day colectomy-free survival.
Secondary outcomes included colectomy-free survival at hospital discharge and tofacitinib-related adverse events.
Time-to-event analyses measured colectomy-free survival and colectomy-free tofacitinib drug-persistence during
follow-up. Baseline characteristics and details of index hospitalization were described. Outcomes were described
using counts, percentages, and Kaplan-Meier curves.
Results: Eleven patients (median age 17 (range 12-18), 27% female) met inclusion criteria. Baseline characteristics,
features of index hospitalization, and outcomes are presented in Table 1. At time of admission, all patients were nonresponsive to corticosteroids and 10/11 were non-responsive to anti-TNF therapy. Median hospitalization length was
22 days (range 5-36) and mean maximum PUCAI during hospitalization was 68 (SD 12). Tofacitinib was initiated at
median hospital day 8 (range 1-24). Three patients received TID dosing and eight received BID dosing, all at 10
mg/dose. Prior to tofacitinib initiation, all patients received intravenous corticosteroids, six received anti-TNF, five
received combination antibiotics, and one received tacrolimus. All patients were non-responsive to both intravenous
corticosteroids and anti-TNF therapies prior to tofacitinib initiation. Eight of 11 patients remained colectomy-free at
90-days following hospital admission. Two patients required colectomy prior to hospital discharge. No tofacitinibrelated adverse events were observed during follow-up. Kaplan-Meier curves illustrating colectomy-free survival
and colectomy-free tofacitinib drug-persistence are shown in Figure 1. Six patients remained colectomy-free over
median 182-day follow up, including 4 of whom remained on tofacitinib.
Conclusions: Tofacitinib may represent a new treatment option for hospitalized pediatric patients with
corticosteroid- and anti-TNF-non-responsive severe UC who would otherwise likely require colectomy. Future
research is required to determine the optimal positioning of these therapies.
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Baseline demographic, disease, and medication, characteristics, hospitalization characteristics, and outcomes.
Abbreviations: anti-TNF, anti-tumor-necrosis-factor; PUCAI, pediatric ulcerative colitis activity index
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Kaplan-Meier survival curves detailing cumulative incidence of A) Colectomy-Free Survival and B) ColectomyFree Tofacitinib Drug-Persistence during follow-up. Patients were censored at time of last recorded follow-up if
they had not yet had the outcome.

103 INITIAL INFLIXIMAB DOSING FOR PEDIATRIC INFLAMMATORY BOWEL DISEASE HAS
INCREASED AND NO LONGER MATCHES FDA LABELING: SECULAR TRENDS FROM 20122021. Nithya Kumar1, Svetlana Ostapenko1, Frank Scott2, Robert Baldassano1, Elana Mitchel1, Lindsey
Albenberg1, Brad Constant1
1
Pediatric Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Internal Medicine
(Gastroenterology), University of Colorado - Anschutz Medical Campus, Aurora, CO
Background: Infliximab (IFX) was FDA approved for pediatric Crohn’s Disease (CD) in 2006 and Ulcerative
Colitis (UC) in 2011, with a dosing schedule of 5 mg/kg at 0, 2, and 6 weeks, followed by maintenance dosing every
8 weeks. Serum IFX thresholds are associated with several important clinical outcomes, including medication
persistence, clinical remission, and mucosal healing. In order to provide adequate IFX exposure to meet these
thresholds, intensified dosing strategies have been developed. These include >5mg/kg dosing and shortened infusion
intervals. However, enacting these dosing strategies is often met with insurer resistance and denied based on
discordance from FDA labeling. Pediatric studies comparing standard to intensified dosing strategies to inform
updated FDA labeling are lacking. We hypothesized that initial IFX dosing and dose escalation for pediatric patients
with IBD has increased over time, is no longer consistent with FDA labelling, and is influenced by insurance type.
Methods: We performed a retrospective single-center cohort study of pediatric patients (age 6-18) initiating IFX for
CD or UC from 2012-2021. Patients were identified from electronic medical record queries and included if they had
an ICD-9 or ICD-10 diagnostic code for CD or UC and received 3+ doses of IFX within 8 weeks of initial dose.
Patients initiating IFX within one year of IBD-related surgery and those with IBD-unclassified were excluded. The
primary exposure was year of IFX initiation. The primary outcome was dosage of first IFX infusion, categorized as
above or below 7.5 mg/kg. Sensitivity analyses examined first IFX dose as <7 or >8 mg/kg, as well as mg/kg as a
continuous variable. Dose escalation, defined as a >25% mg/kg/dose increase within the first year of treatment,
among those starting below 7.5 mg/kg, was a secondary outcome. The associations between year of IFX initiation,
starting dose, and dose escalation were analyzed via logistic and linear regression, where appropriate.
Results: 916 patients (median age 13.9 years [interquartile range 11.3-15.7]; 58% male) were included, of which
82% had CD and 18% had UC. The proportion of patients receiving initial IFX dosing >7.5 versus <7.5 mg/kg
increased over time (Figure 1). Overall, 42% of patients received >7.5 mg/kg initial dosing, which increased from
6% to 71% from 2012 to 2021, respectively. Year of IFX initiation was significantly associated with receiving a
starting IFX dose >7.5 mg/kg, with an odds ratio (OR) of 1.54 (95% confidence interval [95%CI] 1.43-1.66) per 1
year increase, after adjusting for insurance type (public [reference] versus private or mixed), IBD diagnosis (CD
versus UC), location of first IFX dose (inpatient or outpatient), concomitant steroid use, sex, and age (Table 1). In
this model, private insurance, compared to public insurance, was associated with a lower likelihood of receiving
>7.5 mg/kg initial dosing (OR 0.62; 95%CI 0.39-0.97). Sensitivity analyses of initial IFX dose <7 or >8 mg/kg, and
IFX dose as a continuous variable, yielded similar results. In the first year of therapy, among patients initiating IFX
<7.5 mg/kg (n=534), 58% of patients increased IFX dosing by at least 25%. Among this subgroup, there was a
significant association between year and likelihood of >25% dose escalation, OR 1.08 (95%CI 1.01-1.16).
Conclusion: In a large single-center pediatric IBD cohort, initial dosing of IFX has increased over time and is
influenced by insurance type. Future work will explore whether intensified dosing strategies impact clinical
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outcomes such as medication persistence, disease progression, and healthcare utilization. These data will be essential
in informing updated FDA labeling that reflects current evidence-based practice patterns to assure optimal,
equitable, and cost-effective care.

Table 1: Multivariable Logistic Regression Analyses of Initial Infliximab Dose >7.5 mg/kg

Figure 1: Initial Infliximab Dosing Over Time: 2012-2021

104* TREAT-TO-TARGET MUCOSAL HEALING PREVENTS LONG-TERM DISEASE PROGRESSION
IN PEDIATRIC INFLAMMATORY BOWEL DISEASE. Brianna Evans2, Michael Dolinger1, Marla Dubinsky1
1
Pediatric Gastroenterology, Icahn School of Medicine at Mount Sinai, New York, NY; 2Pediatrics, Icahn School of
Medicine at Mount Sinai, New York, NY
Introduction: Despite anti-tumor necrosis factor (TNF) therapy, many IBD patients progress to hospitalization,
complications and surgery. The STRIDE-II Guidelines recommend targeting mucosal healing (MH) within one year
after therapy initiation. Adult Crohn’s disease (CD) patients with MH at treat-to-target (T2T) had less disease
progression. The ability to achieve MH on T2T endoscopy in children and its effect on disease progression is
unknown.
Aim: To determine the association of MH on T2T endoscopy with disease progression in children treated with antiTNF therapy.
Methods: We conducted a retrospective chart review of all pediatric IBD patients (< 18 years) treated with initial
anti-TNF therapy (infliximab (IFX) or adalimumab (ADA)), without previous surgery, at a tertiary center from
January 2014-2020 with at least 2 years of follow-up. Children were analyzed based on MH at T2T endoscopy
(within 1 year) or optimization if no MH was achieved, defined as altered interval/dose of anti-TNF or switch to
ustekinumab (UST) or vedolizumab (VDZ). MH was defined as the complete absence of ulcerations in the colon
and or ileum. Primary outcome was a composite representative of disease progression, defined as any: (1) new
internal fistulas, abscesses, strictures, perianal fistulae or abscesses, (2) IBD surgery, or (3) IBD hospitalization.
Univariate Kaplan-Meier (KM), univariate and multivariate Cox-proportional hazards regression analyses were
performed to compare rates of disease progression. Descriptive statistics summarized the data as frequencies and
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percentages for categorical variables and median [interquartile range] for continuous variables.
Results: 350 IBD patients (59% male; 300 CD:42 ulcerative colitis:8 IBD-unspecified) age 12 [9.3-14] years,
disease duration of 0.5 [0-2.4] years, were treated with anti-TNF therapy (145 (41%) IFX, 205 (59%) ADA) and
followed for 3.5 [2.4-4.8] years (Table 1). 125 (36%) children underwent T2T endoscopy 34 [27-44] weeks after
anti-TNF initiation, 60 (48%) of whom achieved mucosal healing, and 36 (29%) had disease progression. In
univariate KM analysis, the risk of disease progression was lower with T2T MH vs. without (6/60 (10%) vs. 30/65
(46%); log-rank p<0.0001, Figure 1A) and in univariate Cox regression analysis MH decreased risk of disease
progression (HR 0.17; 95% CI 0.09-0.34). Of the 65 without MH, 38 (46%) optimized treatment (30 (79%)
continued anti-TNF; 8 (21%) switched to UST (6) or VDZ (2)), 26 of whom underwent repeat endoscopy and 10
(38%) achieved MH. In univariate KM analysis, the risk of disease progression was lower in those who optimized
treatment vs. those who did not (12/38 (32%) vs. 18/27 (67%); log-rank p=0.002, Figure 1B) and in univariate Cox
regression analysis optimization decreased risk of disease progression (HR 0.31; 95% CI 0.14-0.65). In a
multivariable Cox proportional hazards regression model, MH decreased the risk of disease progression (HR 0.15,
95% CI 0.06-0.39, p=0.0001) while disease duration prior to anti-TNF therapy (HR 1.16, 95% CI 1.02-1.32) and
female sex (HR 2.42, 95% CI 1.20-4.87) increased the risk.
Conclusions: Achievement of T2T MH within 1 year of anti-TNF therapy was associated with decreased risk of
disease progression in pediatric IBD. T2T optimization is associated with further decreased risk of progression and
yielded additional MH.
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107 ASSESSMENT OF APPROACHES TO THE DEVELOPMENT OF ANTI-TNF INHIBITOR
ANTIBODIES IN THE PEDIATRIC IBD PATIENT. Clare Parker2, Brad Constant1, Edwin DeZoeten2
1
Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Gastroenterology, Childrens
Hospital Colorado, Aurora, CO
Background:
In the past 20 years, TNF-alpha inhibitors have become a mainstay in the treatment of inflammatory bowel disease
(IBD). These medications are considered to be very effective not only in reducing intestinal inflammation, but also
in promoting intestinal healing. Maintaining patients on these medications is a treatment priority. However, up to
half of patients experience a loss of response to these medications. The most common reason for loss of response is
the development of anti-TNF inhibitors (ATI), which develop in 20% of pediatric patients. There is considerable
equipoise in treatment strategy after ATI have developed. Broadly, there are three strategies: increase the dose of
infliximab (either increasing amount per dose and/or increasing the frequency of dosing interval) or add an
immunomodulator (Thiopurine or Methotrexate) to the therapy. Alternatively, some providers do not change therapy
in response to ATI. Each strategy has shown success. However, less is known about the frequency with which these
strategies are being employed or their varying degrees of success.
Methods:
The study was a retrospective observational study of secondary use data of all patients who have been treated for
IBD with infliximab and adalimumab at Children’s Hospital Colorado between January 1, 2015 – July 31, 2020.
Patients were excluded if they were <1 or >18 at the time of ATI development, ATI level was not checked or was
not elevated, they self-discontinued therapy, they were switched to a different biologic, or they were lost to followup. Patient data was divided by treatment strategy (the exposure of interest: increased dose or frequency of antiTNF, addition of immunomodulator, or no change). For each treatment group, we determined the amount of patients
remaining on the TNF-inhibitor at 12 months from discovery of ATI as a binary outcome. As a secondary outcome,
we also compared resolution of ATI among treatment groups (defined by subsequent ATI level below lower limit of
laboratory detection).
Results:
A total of 451 patient were reviewed. After applying the exclusion criteria, 47 patients remained. Of these, 22 had an
increase in the dose or frequency in of their TNF-inhibitor, 7 had an immunomodulator added to their current dose
of TNF-inhibitor, and 18 patients had no change in therapy. Characteristics were similar among the groups including
average age, BMI, IBD subtype, and biochemical markers. The average level of ATI was highest in the group with
increased TNF inhibitor. We were underpowered to determine statistical significance, but patients who had either an
increase in TNF-inhibitor or the addition of an immunomodulator had a larger reduction in average level of ATI
than those with no change (31% vs 50%). The majority of patients in all groups remained on the TNF-inhibitor 1
Volume 75, Supplement 1

S72

year after initial ATI development in all groups (>80%). All patients treated with the addition of an
immunomodulator remained on the TNF-inhibitor at 1 year.
Conclusions:
The trends in our current data show that increasing the dose and/or frequency of the TNF-inhibitor and adding an
immunomodulator are correlated with similar likelihood of staying on the drug and higher likelihood of decreased
level of ATI. This suggests that increasing treatment is better than no change when antibodies develop. It would be
interesting to see in future studies if this decrease in ATI correlates with remaining on the drug after 1 year.
However, many patients were excluded due to lack of documentation and this limited our power. To further
investigate this, a next steps could be designing a prospective study in which the necessary information is collected
in a standardized way with specific time points and patient categorization.

109 IMPLEMENTATION OF A STANDARDIZED APPROACH TO TRANSITION YOUNG ADULTS WITH
INFLAMMATORY BOWEL DISEASE AT A LARGE ACADEMIC CENTER. Daphna Katz1, Liz Bayes
Santos2, Amber Langshaw1
1
Pediatric Gastroenterology, University of Miami School of Medicine, Miami, FL; 2Pediatrics, University of Miami
School of Medicine, Miami, FL
Background: Young adults with Inflammatory Bowel Disease (IBD) who are not adequately prepared to transfer
care from pediatric to adult providers, are at risk of poor outcomes. Educating patients about their disease, teaching
independence, and counseling on the importance of healthy lifestyle choices early on, is crucial to ensure patient
readiness for adulthood with IBD.
Objectives: We aim to improve the process of transfer of care of young adults with IBD from pediatric to adult GI
providers at the University of Miami, by implementing a standardized approach to transition patients. Specifically,
we aim to increase the percentage of patients age 14 – 17 years with IBD who are introduced to the concept of
transition of care and encouraged to practice independence, by 50% over 12 months. We also aim to increase the
percentage of patients age 18 – 21 years with IBD who initiate the process of transfer of care, by 50% over 12
months. Finally, we hope to improve patient satisfaction with the transfer process. Our balancing measure is not to
significantly increase the average length of time of an IBD follow-up visit.
Methods: A multi-disciplinary team was formed, root cause analysis was performed (Figure 1), and a key driver
diagram was created (Figure 2). Baseline anonymous surveys were distributed to a random sample of young adult
IBD patients whose care was recently transferred, to determine their satisfaction with the current transfer process.
The baseline average duration of an IBD clinic visit was calculated over a sample two-week period.
Our first intervention was to train pediatric GI providers on how to transition young adults with IBD using a onepage guide adapted from the NASPGHAN transition checklist. Information for patients on the process of transition
was also made readily available for distribution in the pediatric GI clinics. Finally, dot phrases in the electronic
medical record (EMR) were created for providers to document transition discussions.
Data on the use of the dot phrases and the duration of IBD visits is being collected from the EMR every two weeks
to study the impact of our interventions over time. The next intervention will be to create an automatic electronic
reminder for pediatric GIs to discuss transition with IBD patients. Additional interventions will be determined based
on the success of the first two interventions. Anonymous post-transfer surveys will be distributed to track patient
satisfaction following each intervention. This project received exemption from the IRB on 11/22/21.
Results: Baseline survey results showed that the majority of patients agreed with the statement that they felt ready at
the time that their care was transferred, however 50% did not see an adult GI after discussing transfer with their
pediatric GI. The majority of patients were also satisfied, but not very satisfied, with their transfer process. The
average duration of an IBD clinic visit prior to the first intervention was 42 minutes. There was no use of dot
phrases in the EMR to determine how often transition was being discussed with patients.
One month following the first intervention, the average duration of an IBD clinic visit was 36 minutes. The
percentage of patients age 14 – 17 years with IBD with whom the concept of transition was discussed increased to
11%. The percentage of patients age 18 – 21 years with whom the process of transfer of care was initiated, increased
to 11%. Overall, transition discussions increased by 22%.
Conclusions and Implications: Implementation of a standardized approach to transition young adults with IBD at
UM has led to an improvement in the process of transfer of care at our institution. Patient satisfaction with the new
transfer process will be determined.
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Figure 1: Root Cause Analysis

Figure 2: Key Driver Diagram

110 DEVELOPING SCREENING GUIDELINES FOR THROMBOEMBOLISM PROPHYLAXIS IN
CHILDREN WITH INFLAMMATORY BOWEL DISEASE. Patrick Morency, Sylvia Bowditch, Anjali
Pawar, Daphne Say
Pediatrics, University of California, Davis, Sacramento, CA
Background:
Patients with inflammatory bowel disorder (IBD) are more likely to form thromboembolism due to the proinflammatory nature of the disorder. Enoxaparin has been effective in providing anticoagulant thromboprophylaxis
for this population.
Objective:
Our SMART goal was to increase provider consideration of thromboprophylaxis for pediatric patients with IBD
admitted to the hospital by 50% in 12 months, as measured by usage of a ‘dot phrase’, or electronic medical record
(EMR) auto-text shortcut that prompts providers to consider thromboprophylaxis in these patients.
Design/Methods:
We performed a retrospective chart review of 176 pediatric patients with IBD and found 7 to have had
thromboembolic events. We then created guidelines for providers to identify patients at risk for thromboembolism
using the risk factors found in these 7 patients as well as literature review and previous guidelines established by UC
San Francisco. We created a dot phrase in the EMR for providers to use to determine and document which patients
are in need of a hematology consult for evaluation for thromboprophylaxis. Pediatric resident physicians admitting
these patients were instructed to use the dot phrase in EMR notes for any patient with a history of IBD who gets
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admitted. A chart review was conducted to assess dot phrase usage.
Results:
Over a periods of 12 months, there were 28 admissions for patients with IBD, and the dot phrase was used in 17
(60%) of these admissions. In the 17 admissions for which the dot phrase was used, 9 of these patients were initiated
on Enoxaparin per hematology recommendation. Factors influencing hematology’s decision to initiate Enoxaparin
included degree of elevation of inflammatory markers, steroid use, presence of central line, and degree of bleeding.
Duration of prophylactic therapy depended on length of hospitalization, duration of steroid use, and trend of
inflammatory markers. Use of dot phrase increased after incorporating it into general history and physical note
template.
Conclusion: It had not been common practice for our gastroenterology service to consider any thromboprophylactic
interventions, so our dot phrase was successful in prompting providers to do so. From our prior PDSA cycles, we
have made adjustments such as incorporating the dot phrase into the H&P for ease of use. Additionally, based on
hematologist recommendation, we changed our dot phrase to prompt users to order D-dimer and fibrinogen to help
guide evaluation.

112 ASSESMENT OF SARCOPENIA AS A NEW NUTRITION RISK INDICATOR IN PEDIATRIC
INFLAMMATORY BOWEL DISEASE. Maria Arcucci2, Demeco Cristian Miguel1, Julieta Gallo2, Tamara
Kreindel1, Veronica Busoni2, Marina Orsi2, Daniel D Agostino2
1
Radiology service, Hospital Italiano de Buenos Aires, Buenos Aires, Federal
District, Argentina; 2gastroenterology, Hospital Italiano de Buenos Aires, Buenos Aires, Federal District, Argentina
Background Pediatric Inflammatory Bowel Disease (pIBD) presents as a particular feature the nutritional impact of
the patient, evaluated in the usual medical practice through anthropometric parameters such as weight, height and
body mass index (BMI). Sarcopenia, a decrease in lean muscle mass and loss of muscle strength, is highly prevalent
in adults with IBD in clinical remission(up to 60%) and is associated with disease activity, need for salvage therapy,
postoperative complications after intestinal resection and colectomy with severe acute colitis.Therefore, sarcopenia
is proposed as a new nutritional index and implies a measure of frailty in the patient with chronic disease.There is
currently no consensus on which sarcopenia cutoff values should be taken in pIBD and if there is a relationship with
other nutritional parameters as the low BMI.
Aim To evaluate the prevalence of sarcopenia in patients with pIBD and compare it to the prevalence of
malnutrition according to BMI
Methods Descriptive cohort study of patients under 18 years of age with IBD followed up in a University Hospital in
Buenos Aires, Argentina who underwent magnetic resonance enterography (MRE) from 06/2018 to 06/2022.
Comorbidities affecting nutritional status and/or bone metabolism, growth or pubertal development were excluded.
Demographic and clinical characteristics including disease location, activity, laboratory and medications used were
documented. Anthropometric data were collected and BMI and standard deviations were calculated according to
WHO growth charts. Sarcopenia was evaluated by two independent radiologists. Total Psoas Muscle Area (tPMA)
at levels L3–4 and L4–5 were measured in square millimetres (mm2) as the sum of left and right PMA and it was
compared with paediatric age-specific and sex-specific growth curves for tPMA at intervertebral L3–4 and L4–5
levels for children between the ages of 1-16 years( Lurz, 2020).In the statistical analysis quantitative data were
expressed as median and interquartile range 25-75 (IQR) and qualitative data as relative and absolute frequency. The
prevalence of sarcopenia was estimated with its confidence interval for the two criteria.The analysis was performed
with R software version 4.0.3.
Results We included 40 IBD patients( 50% females), 16 (40%) with Crohn disease (CD)and 24 (60%) with
ulcerative colitis (UC), mean age 9 years ( IQR 3-13). The median time to ERM was 3 months after diagnosis (IQR
33 days- 1.5 years).In our cohort, 75% of patients had tPMA in the lower quartile (z score -1), and 40% of patients
below the 5th percentile (z score -2). In contrast, only 3 patients( 7.5%) in our cohort had BMI with a z score -2 or
lower( see graphic 1 ).The mean follow-up of the cohort was 2.6 years (1.7-4.17) during which there was no
significant difference in biologic use (p 0.633) or number of relapses (p 0.572) between patients with and without
sarcopenia.
Conclusions In the present study, we showed that children and adolescents with IBD had lower muscle mass
compared with reference values, even in a short term. Our evidence shows that sarcopenia can also be related to an
unchanged BMI. This reinforces the idea that sarcopenia seems to be an anthropometry-independent indicator of the
nutritional status in our patients.
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113* PRO-INFLAMMATORY SIRPα-EXPRESSING MONOCYTES AND MACROPHAGES MEDIATE
ANTI-TNF REFRACTORY CROHN'S DISEASE IN CHILDREN. Duke Geem, Sushma Maddipatla, Ranjit
Pelia, Jason Matthews, Suresh Venkateswaran, Murugadas Anbazhagan, Vasantha Kolachala, Anne Dodd, Subra
Kugathasan
Pediatric Gastroenterology and Hepatology, Emory University/Children's Healthcare of Atlanta, Brookhaven, GA
Background: Crohn’s disease (CD) is a chronic relapsing and remitting inflammatory disorder of the
gastrointestinal tract with long-term detrimental consequences on the pediatric population including micronutrient
deficiencies, intestinal resection, pubertal delay, and growth retardation. Despite advancements in the treatment of
CD with anti-tumor necrosis factor (aTNF) therapies, one-third of patients fail to respond to anti-TNF induction, and
of those who initially have disease amelioration, approximately 15% relapse every year. Consequently, there is a
pressing need to elucidate the underlying immunogenetic mechanisms of anti-TNF refractory CD. Methods: A
prospective cohort study was employed consisting of treatment-naïve (TN-CD; n= 12), aTNF refractory (REF-CD;
n=11), and endoscopic remission CD (REM-CD; n=16) along with non-IBD control (n=13) children from July 2020
to 2022. High dimensional flow cytometric analyses (HD FACS) of the blood along with ileal and rectal biopsies
were performed followed by t-distributed stochastic neighbor embedding (t-SNE) clustering to quantify immune cell
proportions. Further ileal immune cell characterization was conducted via single-cell RNA sequencing (scRNA-seq)
using the 10X Chromium platform with 3’ reagent kit to generate libraries, which were sequenced on Illumina’s
Novaseq600. The Seurat v4.1 workflow was used for the UMAP cell clustering algorithm. Descriptive statistics,
one-way ANOVA with multiple comparisons testing, and univariate linear regression were applied for data
analyses. Results: HD FACS revealed a significant enrichment of SIRPα+CD11c+HLA-DR+CD64+ (SIRPα) cells
in the ileum and rectum of REF-CD (P< 0.05). In the blood, SIRPα cells expressing the gut-homing marker, CD103,
were significantly increased in REF-CD (P < 0.05). Intracellular cytokine staining demonstrated these cells to
express pro-inflammatory cytokines, IL-1β, IL-6, and TNFα. In-depth characterization with scRNA-seq indicated
that SIRPα cells were distinctively macrophages based on expression of transcriptional
markers: CD14, FCGR3A, CD68, CD163, FCGR1A, and MRC1. Functionally, SIRPα macrophages expressed the
pro-inflammatory cytokines detected by HD FACS as well as the pro-fibrotic cytokine, TGFB1, and the neutrophil
chemokine, CXCL8. Univariate regression highlighted significant positive correlation of intestinal SIRPα
macrophage proportions from HD-FACS with fecal calprotectin (P<0.05) and CRP (P<0.05). Conclusion: SIRPα
cells are a distinct pro-inflammatory macrophage population enriched in the blood and intestinal lamina propria of
REF-CD patients that may mediate resistance to anti-TNF therapy via secretion of pro-inflammatory cytokines IL1β, IL-6, and TNF-α. These findings contribute mechanistic insight into pathogenesis of anti-TNF refractory CD in
children and highlight these cells to be a potential therapeutic target.
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Baseline clinical and demographic information of study cohorts. Abbreviations: Pediatric Crohn’s Disease Activity
Index, PCDAI; Simple Endoscopic Score for Crohn’s Disease, SES-CD.

A) t-SNE clustering analyses of innate immune cells in the ileum and expression of intensity for cell surface proteins
and intracellular cytokines. Cells pre-gated on live, HLA-DR+CD3-CD19-NK1.1- cells. B) Cytokine expression
profile of SIRPα cells based on t-SNE. C) Quantitation of SIRPα cells expressing pro-inflammatory cytokines in the
ileum (left panel), rectum (middle panel) and blood (right panel). One way ANOVA with Tukey’s multiple
comparisons test. D) Single-cell transcriptomic profiles of SIRPα cells based on UMAP projections of gene
expression for macrophage transcriptional markers, cytokines, and chemokine. E) Univariate regression of fecal
calprotectin (top panel) and CRP (bottom panel) with SIRPα macrophage frequencies based on HD FACS.
114 RESILIENCE IS A MODIFIABLE CHARACTERISTIC IN PEDIATRIC INFLAMMATORY BOWEL
DISEASE. Elizabeth Hilow1, Jessica Barry1, Nila Mistry Ambani1, Kate Eshleman2, Jacob Kurowski1
1
Pediatric Gastroenterology, Hepatology, and Nutrition, Cleveland Clinic, Cleveland, OH; 2Center for Pediatric
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Behavioral Health, Cleveland Clinic, Cleveland, OH
Background: Resilience is defined as an adaptive characteristic of an individual to cope with and recover from
adversity. It has been used as a tool in many, including inflammatory bowel disease (IBD), to assess coping and
response to stress. Increased resilience has been shown to improve health outcomes in adult IBD patients, with
limited data in pediatrics. There is a lack of pediatric data evaluating the relationship between resilience, quality of
life, and age of diagnosis in patients with pediatric IBD.
Objective: We hypothesize that quality of life correlates with psychological resilience in pediatric-onset IBD and
that age at diagnosis has an inverse correlation to psychologic resilience. Additionally, we aim to determine the
clinical and health-related quality of life factors associated with psychological resilience in patients with pediatric
IBD.
Methods: The study is a cross-sectional prospective study using 3 validated surveys to assess resilience and
healthcare-related quality of life (HRQOL); Connor Davidson Resilience Index (CD-RISC-10), IMPACT-III
questionnaire (12-17 years), SF-36 questionnaire (≥ 18 years). Additionally, chart review was performed to gather
demographic and health-related data for participants. The association between HRQOL and resilience was assessed
separately for each age group.
Results: 70 participants completed the study, 35 were 12-17 year old and 35 were ≥18 years. Resilience was
significantly higher in the ≥18 age group compared to the 12-17 age group (31±4.6 vs 27±5.3; p=0.007). There was
no correlation between resilience and age at diagnosis (rho=0.21; p=0.07) or years since diagnosis (rho=0.17;
p=0.16). There was also no correlation between resilience and HRQOL. Resilience was significantly lower in
patients who had a change in IBD therapy in the previous year (Δ=27 vs No Δ 30; p=0.045). There was no
difference seen in mental health co-morbidities across age groups, however participants 18 years and older had
increased mental health pharmacotherapy (p=0.015). Last, resilience and HRQOL did not correlate with previous
surgery or IBD therapy.
Conclusions: We found that resilience in pediatric IBD was higher in older patients but independent of age at
diagnosis or years from diagnosis. Resilience was also independent of current engagement with a mental health
provider or pharmacotherapy. Additionally, resilience did not correlate with history of surgery for IBD. However,
resilience was lower in those with a recent change in IBD therapy. These findings signify that the clinical course
may impact a patient’s resilience and resilience may be modifiable over time.

Figure 1. Age (years) vs CD-RISC-10 score
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Figure 2. Therapy change in the last year vs CD-RISC-10 score

115 NEUTROPHIL TO LYMPHOCYTE RATIO AND PLATELET TO LYMPHOCYTE RATIO AS
PREDICTIVE MARKERS FOR LONG-TERM TREATMENT RESPONSE IN CHILDREN WITH IBD. Eric
Dean, Benjamin Sahn
Pediatric Gastroenterology, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell, Hempstead, NY
Background: Novel blood-based biomarkers of disease activity, to be used in the monitoring of Inflammatory
bowel diseases (IBD), are needed. Neutrophil to lymphocyte ratio (NLR) and platelet to lymphocyte ratio (PLR)
have been successfully used as markers of disease activity in several immune mediated inflammatory diseases such
as ankylosing spondylitis, ulcerative colitis, and psoriasis. As Complete Blood Counts (CBC) are often done at time
of biologic infusions, NLR and PLR offer a unique opportunity to provide an easily obtainable and cost-effective
way to help manage IBD patients.
The primary aim was to determine if NLR and PLR at the beginning (week 0) or middle (week 6) of induction with
Infliximab or Vedolizumab therapy have utility as predictive markers for durable remission at week 52 in children
with Crohn's Disease (CD) or ulcerative colitis (UC). Durable remission was defined as continued treatment with the
original therapy without the addition of a second immunosuppressant at any time or corticosteroid usage after week
40. Secondary aims included associations between NLR or PLR and mucosal healing (MH). We further investigated
if peripheral eosinophilia or monocytosis were associated with durable remission or MH as well.
Methods: This was a retrospective study and data were gathered from the electronic medical record. Inclusion
criteria were patients with CD or UC between 6 and 18 years of age and previously naïve to biologic treatment.
Exclusion criteria included diagnosis of IBD-U, Azathioprine / 6-Mercaptopurine use, and comorbid conditions or
medications that may significantly alter WBC, platelet, and eosinophil counts.
All analyses were performed separately for CD and UC patients. Based on sample size, only univariable analyses
were performed, and no adjustments were made for biologic treatment or interaction of biologic treatment with
biomarker. Wilcoxon rank sum tests were used to test for association. Fisher's Exact tests were used for analyzing
monocytosis and eosinophilia due to small sample size. To adjust for the large number of tests performed, a
Bonferroni-like adjustment was used and a p-value of 0.01 was considered significant.
Results: A total of 169 patients met criteria for analysis. Of those, 126 (75%) had CD while 43 (25%) had UC.
Durable remission at week 52 was found in 116 (92%) CD patients and 29 (67%) UC patients. No significant
differences in absolute value of NLR or PLR at week 0 or at 6 weeks was observed for durable remission or mucosal
healing. However, CD patients who met durable remission had a median decrease in NLR of 52% vs 24% and 52%
vs 30% from 0 to 6 weeks and 0 to 52 weeks respectively (p < 0.0061 and p < 0.0035). A significant difference was
also observed for the percent change in PLR from 0 to 52 weeks (49% vs 24%) in CD patients who met durable
Volume 75, Supplement 1

S79

remission as compared to those who did not (p < 0.0056). 84% percent of UC patients without monocytosis (<900
monocytes per mm3) at 6 weeks achieved durable remission compared with 25% of UC patients with monocytosis
at 6 weeks (p < 0.0005). No significant difference was found regarding peripheral eosinophilia.
Discussion: In this retrospective review, we identified multiple changes in peripheral leukocyte counts during
biologic induction were associated with durable remission after 52 weeks on infliximab or vedolizumab. The
percentage change of NLR and absolute difference in peripheral monocytosis calculated from a routine CBC at
baseline and 6 weeks were found to be strongly associated with durable remission. Being able to better predict
outcomes at 1 year of biologic therapy based on routine lab testing during therapy induction would empower the
provider to adjust treatment earlier if not meeting these biomarker benchmarks, such as considering dose
intensification, combination therapy, or even biologic change if other data supports it.
The absolute value differences of NLR and PLR at biologic induction were not found to be associated with durable
remission in our study. There was a high percentage of patients in our study who met criteria for durable remission
which likely caused our analysis to be underpowered. Some data, specifically NLR and PLR in those with UC at 0
weeks, trended towards significance with p-values less than 0.05 but still above the target p-value of 0.01.
Future research could include a larger pediatric prospective study with a focus on NLR, PLR, their percent change
over induction, and monocytosis at 6 weeks. The continued development of affordable and effective ways to
personalize treatment plans for our patients is important, and CBC biomarkers remain an attractive way to do so.

117 SCREENING FOR SOCIAL DETERMINANTS OF HEALTH IN PEDIATRIC PATIENTS WITH
INFLAMMATORY BOWEL DISEASE IN THE OUTPATIENT SETTING: A QUALITY IMPROVEMENT
INITIATIVE. Faria Hasan, Kayla Pryce, Gia Puopolo, Kevin Fiori, Gitit Tomer
Pediatrics, Children's Hospital at Montefiore, Bronx, NY
Background: Social determinants of health (SDOH) are non-medical factors such as education, occupation, social
support, financial security, community safety, and home environment that play a significant role in a person’s
healthcare outcomes. The association of socioeconomic risk factors with unfavorable health outcomes have been
increasingly recognized in children with chronic illnesses. Inflammatory bowel disease (IBD), which include
Crohn’s disease and ulcerative colitis, are chronic gastrointestinal (GI) conditions that result from a dysregulated
immune response to environmental triggers. Although SDOH and IBD outcomes have been documented in adult
IBD literature, there is a paucity of data on this matter in the pediatric IBD population. Our team initiated this
quality improvement (QI) project to integrate SDOH screening in pediatric patients with IBD at the Children’s
Hospital at Montefiore (CHAM) with the aim to assess and address the unmet social needs that exist in this
population.
Methods: A QI project was conducted in an outpatient pediatric GI setting of an urban tertiary care institution with
the goal to increase SDOH screening in eligible patients from 0% to 60% per week within 26 weeks. A
multidisciplinary team developed the smart aim and determined key drivers and intervention steps to increase SDOH
screening. Prior to each visit, the team reviewed the patients with a diagnosis of IBD and determined screening
eligibility. Eligible patients were determined to be those that had not been screened within 1 year. The team
developed the appropriate workflow to administer the SDOH screener during the visit. Eligible patients were offered
a standardized 8-item, self-administered SDOH screener available in 9 languages. Patients with positive screens
were offered assistance through a resource sheet in their preferred language from a community referral platform
called NowPow. Weekly to monthly PDSA cycles were conducted with implantation of new initiatives to improve
uptake in screening. Outcomes were presented using a run chart with baseline and post-intervention data.
Results: During the initial 16 weeks, 115 (36%) of our 320 patients with IBD were screened. Of those screened,
mean age was 16.1 years with range from 4.6 to 21.9 years; 79 (68.7%) were male and 36 (31.3%) were female.
Percentage of patients screened per week improved with QI interventions, with an increase in the run chart median
from 19% to 73% with a range from 4.2% to 90%. Of those screened, 20 (17.4%) were positive for at least 1 risk
factor. Of the 8 risk factors, housing quality was the most prevalent, with 10 patients (50% of those with at least 1
positive risk factor and 8.7% of those screened) being positive for it.
Conclusion: QI interventions led to an increase in the percentage of pediatric patients screened for SDOH in the
IBD population at CHAM, and created more comprehensive systematic assessment to better address their unmet
social needs. Additional work is in progress to continue to improve screening and conduct an observational study to
assess socioeconomic risk factors and its potential association with IBD activity in pediatric patients.

118 RELIABLE DATA COLLECTION FOR QUALITY IMPROVEMENT IN CHILDREN WITH
IINFLAMMATORY BOWEL DISEASE. SMALL ACADEMIC CENTER EXPERIENCE. Fernando
Navarro1, Jodi Rivera, RN2, Danielle Turner, RN2
Volume 75, Supplement 1

S80

1
Pediatrics, The University of Texas Health Science Center at Houston, Houston, TX; 2Pediatrics, Children's
Memorial Hermann Hospital, Houston, TX

Introduction
Our center is part the Improve Care Now (ICN) network, a registry for the improvement of care in pediatric and
young adults with inflammatory bowel disease (IBD). We regularly collect clinical data in patients with IBD who
consented to participate in ICN. During the pandemic we decided to change our data collection process to improve
the timely data collection and input into the registry. Our division has 9 pediatric gastroenterologists who have
clinics in different areas of the Houston metropolitan area.
Methods
We conducted consecutive PLAN-DO-STUDY-ACT cycles from January 2021 until May 2022 in the following
fashion: STEP 1: we ran 3 PDSA cycles: 1- E-mail reminder , 2- Text message + e-mail , 3- Electronic Medical
record message+ Text message + e-mail (ETE) reminding the attending physicians to complete the data collection
form and send it to the ICN team. STEP 2: we ran 2 PDSA cycles between June 2021 and January 2022 : 1- One-byone review of patient records on each attending schedule by one team member + ETE. 2- One-by-one review of
patient records on each attending schedule by two team member + ETE, and STEP 3: we ran 2 PDSA cycles
between March 2022 and May 2022: 1- One-by-one review of each attending schedule in the new EMR which
allowed direct access to the diagnosis without need to enter the patients chart by 2 team members + ETE. 2- One-byone review of each attending schedule in the new EMR by 2 team members with no ETE.
Results
We collected data of 252 visits during the study. In STEP 1, STEP 2 and STEP 3 data for 89, 103 and 60 visits
respectively were collected. By the end of each step, we were able to collect the following percentage of visits:
STEP 1: 41.6 % of the visits, STEP 2: 64.2% of the visits and STEP 3: 93.3% of the visits. (See figure).
Conclusion
We were able to improve the ON-TIME capture and input of clinical data into the ICN registry by using the PDSA
ramp method. Despite of the limitations our team had due to pandemic restrictions, we were able to better utilize the
limited resources available to us at the time, and improve the process. After completing the PDSA ramp, we adopted
the one-by-one review of each attending schedule in the new EMR by 2 team members with no ETE as the final
strategy to gather the ICN data. Definitely, the addition of a team member as well as the use of the capabilities of the
new EMR were critical in the improvement of this process. A reliable clinical data set allows us to accurately assess
ICN improvement measures such as the percentage of patient on prednisone free remission, and the percentage of
patients with no clinical visits in more than 200 days. Our improvement efforts within ICN is helping us delivering a
better care for our patients.

119 ENVIRONMENTAL RISK FACTORS AND PHENOTYPIC CHARACTERISTICS IN A HISPANIC
PEDIATRIC AND VEOIBD POPULATION AT A TERTIARY CENTER IN SOUTH FLORIDA. Gabriel
Vidal, Ashley G. Fonseca, Annette Roberts, Claudia Riera Canales, Sofia Colon Guzman, Melissa Castro, Apeksha
Gupta, Luis Caicedo Oquendo, Alisa M. Crim, Lina M Felipez
Pediatric Gastroenterology, Nicklaus Children's Hospital, Miami, FL
Background. Lack of complete gene penetrance combined with rising incidence of pediatric Inflammatory Bowel
Disease (IBD) suggests interactions between genetic and environmental risks as key contributors in the pathogenesis
of IBD. While population-based studies do exist, there is a paucity of data within the Hispanic Pediatric IBD
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population. The aim of our study is to describe the phenotypes and possible risk factors, exposures, and treatment
outcomes within our unique population.
Methods: This is a retrospective study investigating patients from 2018 to 2021, aged 0 to 21, with a confirmed
diagnosis of IBD and symptom onset prior to 18 years of age. Patients meeting inclusion criteria were consented and
completed an extensive environmental exposure questionnaire. Additional details collected included: age of
diagnosis, disease phenotype and location, imaging, surgical procedures, endoscopic findings, laboratory testing,
treatment and response.
Results: Of the 104 patients included: 77% were Hispanic (65% of total population denoted Cuban ethnicity).
Crohn’s disease (CD) 62% , ulcerative colitis (UC) 35%, indeterminate colitis 3%. CD phenotype: 48%
Inflammatory, 34% penetrating with perianal disease, 12% stenosing, 6% stenosing and penetrating. UC phenotype:
58% pancolitis, 20% left-sided UC, and 2% with extensive UC. Biologics were utilized in 89%. Anti-TNF failure
rate in Hispanic patients was 24% compared to 7% in our non-Hispanic children [p value= 0.94]. Urban home
environment described in 94% of this population. C-section delivery rate 53%. Breastfeeding rate within this
population was 72%. Very Early Onset IBD (VEOIBD) was identified in 24% of the cohort, age range from 16
months to 6 years, mean age of 4 years. Within our VEOIBD subset, Hispanic ethnicity was 60%, UC 68% and CD
20%. Breastfeeding recorded in 68% and 88% denoted living in an urban environment. C-section method of delivery
noted in 64%. VEOIBD anti-TNF failure rate was 40%.
Conclusions: To our knowledge, this is the first study evaluating the environmental risk factors within a nonMexican pediatric Hispanic population. Despite our patients being predominantly breastfed, higher rates of
VEOIBD were observed within our Hispanic population than has been suggested in prior literature for breastfed
infants. VEOIBD patients composed 24% of our registry whereas the national range is 3-15%. High rates of antiTNF failure were noted within the VEOIBD subset in particular. Genetic and microbiome analysis may provide
additional insight into demographic and environmental triggers within the Hispanic population.
122 IIMMUNOMODULATORS, ANTI-TNF- Α, OR COMBINATION THERAPY FOR
MAINTAINING MUCOSAL HEALING IN PEDIATRIC CROHN’S DISEASE. Hebah Al Absi1, RAKESH
KUMAR2, SANJOY BANERJEE2
1
Pediatrics, University of Toledo College of Medicine and Life Sciences, Toledo, OH; 2ProMedica Russell J Ebeid
Children's Hospital, Toledo, OH
Background: Mucosal healing (MH) is now the desired treatment goal for Crohn’s disease (CD). Few reports have
described MH in pediatric CD. Aims: To evaluate endoscopic healing (EH) and histological healing (HH) in
children with CD after 1-2 years of immunomodulator monotherapy, anti-TNF-α monotherapy or combination
therapy. Methods: We retrospectively reviewed the medical records of patients with CD aged ≤ 21 years. We
collected demographic, clinical, laboratory, endoscopic and histological data. A descriptive and exploratory analysis
was performed. Results: Fifty consecutive patients were included (32 on immunomodulators only, 5 on anti-TNF-α
only and 13 on combination therapy). Of the 13 patients receiving combination therapy, 10 (77%) were in clinical
remission (CR), as compared with 2 of 5 patients (40%) receiving anti-TNF-α (P <0.001) and 8 of 32 patients (25%)
receiving immunomodulators (P <0.001 for the comparison with combination therapy and P <0.001 for the
comparison with anti-TNF-α). EH and HH occurred in 10 of 13 patients (77%) receiving combination therapy, as
compared with 2 of 5 patients (40%) receiving anti-TNF-α (P <0.001) and 4 of 32 patients (12%) receiving
immunomodulators (P <0.001 for the comparison with combination therapy and P <0.001 for the comparison with
anti-TNF-α). Conclusion: Combination therapy, as compared with immunomodulator only or anti-TNF-α only,
resulted in significantly higher rates of CR, EH, and HH among children with CD. We recommend combination
therapy for maintaining remission in pediatric CD.

123 A PROPOSED DIAGNOSTIC ALGORITHM FOR VERY EARLY ONSET INFLAMMATORY BOWEL
DISEASE. Hengqi (Betty) Zheng, Brooke Musburger, Kestutis Aukstuolis, Dale Lee, Ghassan Wahbeh, Anne
Levine, Madeline Ford, M. Teresa de la Morena, David Suskind
Pediatrics, University of Washington, Seattle, WA
Very early onset inflammatory bowel disease (VEO-IBD) is defined as a diagnosis of IBD before 6 years of age.
VEO-IBD often follows a more recalcitrant disease course and can be associated with underlying inborn errors of
immunity (IEI). We aim to (1) describe our single institution experience in caring for patients with VEO-IBD as a
tertiary referral center for pediatric IBD, (2) provide self-assessment in the workup of this patient population, and (3)
transformed our approach to VEO-IBD care using a stepwise laboratory and clinical paradigm for this vulnerable
cohort of IBD patients based on our past experiences.
Volume 75, Supplement 1

S82

A retrospective chart review of pediatric patients diagnosed with VEO-IBD from 2010 to 2021 at Seattle Children’s
Hospital was conducted where 34 patients were identified. Chart review took place in accordance with institutional
review board approved protocol (STUDY00002723). We performed with description of clinical phenotypes, tissue
pathology, clinical management and outcomes at 1 year of follow up.
The majority of our VEO-IBD patients presented with colonic Crohn’s disease. A high percentage of patients were
refractory to anti-TNF therapy. Most importantly, our review process identified a need for expedited standardized
immune workup for this population. Based upon this work, an algorithm for immunological and genetic evaluation
at time of diagnosis was developed, aimed at creating a multi-disciplinary approach for the comprehensive
evaluation of this at-risk patient population through collaboration between the Division of Gastroenterology’s
Inflammatory Bowel Disease Center and the Division of Immunology at Seattle Children’s Hospital. We facilitated
and streamlined electronic ordersets, tiered genetic panel testing [Tier 1: protein expression, immune cellular and
immunoglobulin profiles; Tier 2: vaccine titers, cellular stimulation and proliferation testing; Tier 3: Targeted
genetic testing through the University of Washington (UW) Immunoplex Panel™], and drafted letters for rapid
insurance appeals for a comprehensive immunological evaluation of these patients (Figure 1). From a treatment
perspective, VEO-IBD represents a population of IBD patients that is often refractory to medical therapies. 58% of
our population of VEO-IBD patients who trialed an anti-TNF therapy were refractory to therapy within 12 months
of clinical follow-up (Figure 2). Although the number of patients started on vedolizumab was quite small, 67% were
refractory to vedolizumab. The large percentage of patients who trialed nutritional therapy in the form of EEN and
SCD and sustained this therapy reflects our institution’s experience with nutritional therapy in IBD and integration
of nutrition in IBD care.
Here, we strive to improve our understanding of the clinical course and management of VEO-IBD to improve
outcomes for this vulnerable patient population. With increasing therapeutic modalities for patients with VEO-IBD
and medicine’s improved ability to identify monogenic causes of VEO-IBD, the clinical course and outcomes for
these patients can be significantly impacted. Adopting an algorithm aimed at identifying underlying monogenic
defects in patients with VEO-IBD is essential to guide treatment and improve outcomes in this vulnerable
population.
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125 SAFETY AND EFFICACY OF SULFASALAZINE SUSPENSION IN CHILDREN WITH
ULCERATIVE COLITIS. Ishrat Mansuri, Sophia Wang, Enju Liu, Christina Chan, Athos Bousvaros
Boston Children's Hospital, Boston, MA
Background:
Sulfasalazine has been used for treatment of pediatric ulcerative colitis for years. Sulfasalazine can be compounded
in a suspension form which particularly beneficial for children who are unable to swallow pills. Despite being used
for over 40 years for the treatment of UC, there is lack of published data on efficacy and safety of sulfasalazine
suspension (SZS) in children.
Methods:
In this retrospective study we reviewed electronic medical records of patients ages <18 years diagnosed with UC
from June 1999 to December 2019 at Boston Children’s Hospital and treated with SZS as a first line agent with or
without corticosteroids. We obtained demographics, clinical and endoscopic data to measure outcomes at 1 year and
long term.
Results:
Of 57 patients on SZS, 52(91%) had a follow up at 1 year out of which half of the patients (26) remained in steroid
free remission. Two patients were switched to sulfasalazine tablets within a year due to nonmedical reasons. Eleven
patients (21%) required rescue treatment (two Infliximab, one Tacrolimus, eight 6MP/Azathioprine) by 1 year due to
loss of response to SZS. Three patients required colectomy in a year and 5 in long term. Four (8%) patients
developed non-serious adverse reaction and switched to 5-Aminosalicylates by 1 year. The median duration of long
term follow up was 36 months (range, 2- 205 months) with 28 requiring treatment escalation in long term.
Conclusion: SZS is a safe and effective treatment option for UC in children who are unable to swallow a pill.
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Outcomes at 1 year

Demographic and clinical characteristics
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126 FREQUENCY OF NONRESPONSE TO THE HEPATITIS B VACCINATION IN CHILDREN WITH
INFLAMMATORY BOWEL DISEASE. Jacob Rotter1, Shivany Pathania1, Nicole Mendez1, Joanna
Fishbein1, James Markowitz2, Ying Lu2
1
Pediatrics, Cohen Children's Medical Center, Queens, NY; 2Pediatric Gastroenterology and Nutrition, Cohen
Children's Medical Center, Queens, NY
Background:
Patients with inflammatory bowel disease (IBD) are at increased risk for vaccine-preventable infections, including
hepatitis B, due to immune dysregulation innate to underlying disease process itself or secondary to
immunosuppressive therapy used to treat IBD1. However, IBD patients may mount a lower immune response to
vaccines. Marin et al. found that despite efforts to increase response rates to hepatitis B virus (HBV) vaccination by
increasing each dosage, accelerating the vaccination schedule, or by creating new vaccine adjuvants, the
immunogenicity to the HBV vaccine in adult IBD patients was still decreased2. There are few data on immune
response to HBV vaccination in pediatric IBD patients.
Methods:
A retrospective chart review was performed on all patients aged 2 to 18 years old who were diagnosed with IBD and
were followed by a provider within the Division of Pediatric Gastroenterology at Cohen Children’s Medical Center
in New York between 2015 and 2019. The primary endpoint of the study was to determine the proportion of
pediatric IBD patients who were HbSAb negative. The secondary endpoint was to determine the factors associated
with nonresponse compared to those with response to prior HBV vaccination. We examined factors including
gender, race and ethnicity, IBD type, age at IBD diagnosis, type of IBD therapy, hepatitis B surface antibody
(HBsAb) status to determine HBV immunity, age at HBsAb blood draw, duration of IBD, and disease severity of
IBD at time of HBsAb blood draw.
We hypothesized that children with IBD on immunosuppressive therapy, at younger age at IBD diagnosis, with
longer duration of IBD and greater disease severity at time of HBsAb blood draw were more likely to have
nonresponse to previous HBV vaccination.
For continuous variables, means and standard deviations were reported and differences between the nonresponse and
response groups were compared using the two-sample t-test. For categorical variables, the frequency and percent
were used to describe variables and differences between groups were assessed via Chi-square or Fisher’s exact test,
as appropriate.
Results:
A total of 196 patients were included in the study. There were 109 males (56%). 120 patients (61%) had diagnosis of
Crohn’s disease, 70 (36%) with ulcerative colitis, and 6 (3%) with indeterminate colitis. Of all subjects, 75 were
HBsAb positive (38%) and 121 were HBsAb negative (61%) at time of collection.
The mean age at IBD diagnosis was 143.6 ± 43.1 months for the HBsAb positive group, and 157.4 ± 42.8 months
for the HBsAb negative group, which was statistically significant (p = 0.03) The mean age at HBsAb blood draw
was 170.8 ± 53.6 months for the HBsAb positive group, and 194.9 ± 42.5 months for the HBsAb negative group,
which was also statistically significant (p= 0.001). No significant differences between the HBsAb positive and
HBsAb negative groups in regards to type of IBD therapy or disease severity were found.
Conclusion:
In this cohort of pediatric IBD patients, older patients were more likely to have nonresponse to previous HBV
vaccination. It is notable that this was true regardless of type of IBD, disease severity, duration of IBD and type of
IBD therapy. This suggests that this waning immunity is a progressive process and therefore IBD patients, especially
older children, should have HBsAb checked regularly. It will be critical to see if these older patients are able to
regain immunity through revaccination.

128 UNDERSTANDING PEDIATRIC GI PROVIDERS’ PERCEPTIONS OF AND ENGAGEMENT WITH
PSYCHOSOCIAL PROVIDERS IN PEDIATRIC IBD CARE. Jennie David2, Ellen Sejkora1, Hilary
Michel2, Laura Mackner2
1
Geisel School of Medicine at Dartmouth, Hanover, NH; 2Nationwide Children's Hospital, Columbus, OH
Background: Multidisciplinary care continues to be recommended for optimal care of pediatric patients living with
IBD, including psychosocial providers (e.g., psychologists, social workers, Child Life specialists). While the
psychosocial considerations of pediatric IBD are known and continue to be elucidated in research, such as
adherence, transition to adult care, and body image, empirical evidence about how pediatric GI providers currently
perceive of and engage with psychosocial providers in pediatric IBD care is lacking.
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Methods: A cross-sectional survey study was disseminated to pediatric GI providers (gastroenterologists,
APN/NP/PAs) across American hospitals through the ImproveCareNow (ICN) network, a Learning Health System
focused on pediatric IBD. Demographics, information on professional role (e.g., dedicated time to pediatric IBD,
type of provider), perceptions of psychosocial providers, and self-reported engagement with psychosocial providers
were collected. Data was analyzed at the participant and site level through descriptives and frequencies.
Results: 101 participants from 52% (n=51) of American ICN sites completed the survey, with M=4.68 (SD=1.71)
years of experience working in pediatric IBD. Participants were 87.8% GI providers, 10.2% NP/APNs, 2% PAs,
with 48.5% identifying as female, 94.1% as non-Hispanic, and 75.8% Caucasian. 74.5% (n=38) of ICN sites
reported access to psychosocial providers for outpatient pediatric IBD care, and 94.1% (n=48) reported access to
psychosocial providers for inpatient IBD care. In outpatient pediatric IBD care, 18.8% of participants reported
having joint visits with a psychosocial provider, 50.7% reported that a psychosocial provider could see a patient the
same day/same visit when needed, and referring to a psychosocial provider for a variety of clinical needs (e.g., pill
swallowing, adjustment to chronic illness, pain management, ostomy teaching). Potential barriers to psychosocial
care in pediatric IBD included 72.3% reporting it would be somewhat to very difficult related to clinic flow, 51.2%
reporting it would be very difficult for the time/availability of psychosocial providers, 87.9% reported it would be
somewhat to very difficult related to insurance coverage for psychosocial providers, and 85.2% reported it would be
somewhat to very difficult related to the IBD patient being open to psychosocial care. Perceptions related to
psychosocial care in pediatric IBD included 92.1% reporting that psychosocial care was very important, 79.8%
reporting that they felt very comfortable working with psychosocial providers, 64.4% reporting that their own
clinical thresholds had changed to engage psychosocial care earlier in care over their own years of practice, and
63.6% reporting that they talk with medical trainees about the role of psychosocial care in pediatric IBD.
Conclusions: Pediatric GI providers overall reported positive perceptions of and frequent engagement with
psychosocial providers in pediatric IBD, which supports the recommendation to engage in multidisciplinary care for
this population. This national cohort of providers demonstrates providers’ insights into the utility of psychosocial
providers (e.g., adherence), barriers to integration, facilitators to integration, and how perceptions of/engagement
with psychosocial providers has changed over time in practice. Future work should seek to address and ameliorate
barriers, continue education of medical providers as to what psychosocial providers can support in pediatric IBD,
and continue systematic efforts to improve access to care that is multidisciplinary, equitable, and accessible to
patients with pediatric IBD.
MALABSORPTION/CELIAC/ENTEROPATHY
130 SECONDARY MALNUTRITION IN INFANTS AND TODDLERS WITH ENTEROSTOMY. Claudia
Cortes-Reyes1, Erika Hurtado-Lopez2, Edgar Vásquez-Garibay1, Sergio Pacheco-Sotelo2, Yolanda Castillo de
León2, Alfredo Larrosa1
1
Instituto de Nutrición Humana, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico; 2Hospital de
Pediatría, Instituto Mexicano del Seguro Social Delegacion Jalisco, Guadalajara, Jalisco, Mexico
Aim
To evaluate the type and severity of malnutrition in infants and toddlers with enterostomy and its relationship with
its bowel location and diagnosis.
Material and methods
Cross-sectional study in 28 infants and toddlers under 3 years of age with enterostomy. Median age was 10 months
(IQR 6-20.7), 18 (64.3%) were boys. Demographic, clinical, laboratory, and anthropometric data were collected.
Results
The main indications for enterostomy were ano-rectal malformation 38.1%, intestinal atresia 28.6%, Hirschsprung
disease 14.3%, and gastroschisis 4.8%. The types of enterostomy were ileostomy 16 (57.1%), colostomy 11
(39.3%), and jejunostomy 1 case. The frequency and percentage of cases that had a z-score below -2SD were
length/age 19 (67.8%), head circumference/age 18 (64.3%), arm fat area/age 22 (78.6%) and arm muscle area 26
(92.8%). The proportion of cases with albumin below 3g/dL was 21.4% and with hemoglobin below 10g/dL was
28.6%. The proportion of acute and chronic malnutrition in cases with ileostomy compared to colostomy was higher
in the former, without statistical significence, in the following proportions: length/age 44.4% vs 18.5%, head
circumference/age 37% vs 25.9%, arm fat area 51.9% vs 25.9 % and muscle arm area 55.6% vs 37%. The type of
feeding was ora ad libitum 63.6%, enteral 18.2%, and mixed (oral/enteral) 18.2%. We found no association of
nutritional status with diagnoses.
Conclusions
Moderate to severe impairment of longitudinal and central nervous system growth, plus body composition
deterioration related to fat reserves and muscle mass, were highly prevalent. The nutritional damage occurred in
early stages, which implies a reserved prognosis for growth and development. A trend was observed in the
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occurrence of a greater number of malnourished cases in relation to jejunostomy, but no probabilistic relationship
was demonstrated, perhaps due to a small sample size. There was a distinct lack of aggressive nutritional
intervention by the pediatric staff that took care of these patients.

133 A SAME DAY ENDOSCOPY CLINIC DECREASES DIAGNOSTIC AND TREATMENT TIMELINE
FOR CHILDREN WITH CELIAC DISEASE. Amir jazayeri, Jennifer Maupin, Brittany Alvarado, Priya Raj
Pediatric Gastroenterology, Texas Children's Hospital, Houston, TX
Background: Traditionally, a patient who has a positive screen for Celiac Disease (positive tissue transglutaminase
IgA) has many steps that need to be completed before a diagnosis is confirmed and treatment can begin. The patient
needs to be referred to a gastroenterologist, undergo an endoscopy, have biopsy confirmed disease, follow up with a
gastroenterologist, and finally visit with a dietician to receive education on gluten avoidance. These steps can take
months to complete and can lead to delayed diagnosis, parental confusion on gluten free initiation and loss of follow
up. At Texas Children’s Hospital we aimed to identify all patients that screened positive for Celiac Disease and
decrease the diagnostic/treatment timeline by developing a novel approach to identifying patients that have screened
positive for Celiac Disease, establishing the first of its kind same day endoscopy (SDE) clinic, and improving the
turnaround time for follow-up and dietician visits.
Methods: From August of 2021 to April of 2022 patients from 0 to 21 years of age that screened positive for celiac
disease (tTG IgA > 4 U/mL) in our electronic health record (EHR) were identified by a structured query language
(SQL) query. A weekly list of these patients was sent to our team and reviewed. If a patient met criteria for the SDE
clinic our nurse practitioner coordinator would reach out to the family or pediatricians office and schedule the SDE
appointment. Patients were evaluated in clinic and underwent an upper endoscopy on the same day. A follow up
video visit with the GI provider and dietician was scheduled 1 week after the SDE clinic where if confirmed,
standardized education would be given by our dietician. The patients from the SDE clinic were compared to
historical controls from 2019.
Results: 32 patients were scheduled for the SDE clinic during the time period studied. The average time from
positive screen to GI appointment decreased from 67 days to 10 days. The time from GI visit to endoscopy
decreased from 14 days to 0 days. The time from biopsy results to dietician visit decreased from 14 days to 7 days.
The total time from positive screen to dietician visit decreased from 98 days to 17 days. Approximately 10% of the
patients that screened positive were not initially referred to GI and identified by our EHR query.
Conclusion: The SDE clinic significantly reduces time from a positive screen to treatment in patients diagnosed
with Celiac Disease. Furthermore, our SQL query is able to identify patients in the community that have screened
positive but have not been referred to a gastroenterologist. These findings have implications not only for improving
outcomes for patients with Celiac Disease but also demonstrate the power of data to more efficiently organize
systems of care.
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136 EARLY INFECTIONS IN THE FIRST YEAR AND RISK OF CELIAC DISEASE AUTOIMMUNITY IN
A LONGITUDINAL BIRTH COHORT OF AT-RISK CHILDREN. Tracey DaFonte1, Dr. Francesco
Valitutti2, Victoria Kenyon3,4, Joe Locascio5,6, Monica Montuori7, Ruggiero Francavilla8, Paola Roggero9, Basilio
Malamisura10, Lorenzo Norsa11, Angela Calvi12, Maria Elena Lionetti13, Mariella Baldassarre14, Chiara Maria
Trovato15, Pasqua Piemontese16, Celeste Lidia Raguseo8, Tiziana Passaro10, Naire Sansotta11, Fernanda
Cristofori8, Marco Crocco12, Annalisa Morelli17, Luca Elli18, Luisa Forchielli19, Carlo Catassi20, Alessio
Fasano3,1, Maureen Leonard3,1
1
Pediatric Gastroenterology, Massachusetts General Hospital, Boston, MA; 2Pediatrics, San Giovanni di Dio e
Ruggi d'Aragona University Hospital, Salerno, Italy; 3Mucosal Immunology and Biology Research
Center, MassGeneral Hospital for Children, Boston, MA; 4Pediatrics, Harvard Medical
School, Boston, MA; 5Neurology, Harvard Medical School, Boston, MA; 6Harvard Catalyst Statistical Consulting
Group, Harvard Medical School, Boston, MA; 7Pediatric Gastroenterology, Sapienza University of
Rome, Salerno, Italy; 8Pediatrics, University of Bari, Bari, Italy; 9NICU, University of Milan, Milan, Italy; 10) Celiac
Disease Referral Center, San Giovanni di Dio e Ruggi d’Aragona University Hospital, Salerno, Italy; 11Pediatric
Hepatology Gastroenterology and Transplant Unit, Ospedale Papa Giovanni
XXIII, Bergamo, Italy; 12Pediatrics, IRCCS Ospedale Giannina Gaslini, Genova, Italy; 13Pediatrics, Univ. Politec.
delle Marche, Ancona, Italy; 14NICU, Universita degli Studi di Bari Aldo Moro, Bari, Puglia, Italy; 15Celiac Disease
Referral Center, Bambino Gesù Hospital, Rome, Italy; 16NICU, Fondazione IRCCS Ca' Granda Ospedale Maggiore
Policlinico, Milan, Italy; 17Pediatrics, University of Salerno School of Medicine, Salerno, Italy; 18Celiac Disease
Referral Center, Ospedale Maggiore Policlinico, Milan, Italy; 19Department of Medical and Surgical
Sciences, University of Bologna, Bologna, Italy; 20Pediatrics, Univ. Politec. delle Marche, Ancona, Italy
Objective: Unknown environmental factors have been implicated in the rising incidence of celiac disease (CD).
Viruses have been suggested as a trigger of autoimmune conditions, including CD. We aim to determine if the
frequency of viral infections before age one is associated with CD onset.
Methods: We evaluated 404 children enrolled between 2014 to 2021 from the USA and Italy, as part of the
CDGEMM study. Data from parent-reported questionnaires obtained every 3 months describing viral symptoms and
physician-diagnosed respiratory or gastrointestinal infections were reviewed. Testing for celiac autoantibodies
occurred every 6-12 months and HLA genetics were performed at 12 months. The primary endpoint was celiac
disease autoimmunity (CDA), defined as two separate elevated celiac autoantibodies or CD diagnosis. A
multivariate logistic regression analysis was performed, adjusting for sex, HLA genetics, and age at gluten
introduction.
Results: Forty-three children were diagnosed with CDA. We did not identify a significant association between the
frequency of infections by age one and CDA. However, after adjusting for HLA type, we identified an association
between increased upper respiratory infections (URI) and CDA onset in those with an intermediate genetic risk
(p=0.06).
Conclusions: The frequency of viral infections in the first year of age was not associated with an increased risk of
CDA. However, in children with intermediate HLA genetics, there was a trend toward increased frequency of URI
and increased risk of CDA. Future work will examine the interaction between viral illness, timing of gluten
introduction, and amount of gluten ingested with CD onset.

137 ADDITIONAL DUODENAL RESEARCH BIOPSIES ARE SAFE IN CLINICALLY-INDICATED
UPPER ENDOSCOPY IN CHILDREN. Tracey DaFonte1, Elizabeth Gleeson2,3, Taylor Morson2,3, Katherine
Olshan1, Christopher Moran1, Maureen Leonard2,3
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Pediatric Gastroenterology, Massachusetts General Hospital, Boston, MA; 2Mucosal Immunology and Biology
Research Center, Massachusetts General Hospital, Boston, MA; 3Pediatrics, Harvard Medical School, Boston, MA
Introduction: Advancements in celiac disease rely on mechanistic studies that utilize human intestinal tissue.
Understanding how to optimize treatment and improve the care of children with celiac disease (CD) requires studies
are performed in this population. Diagnosis of celiac disease currently requires an esophagogastroduodenoscopy
(EGD) with biopsies from the duodenum in children and adults. However, data is lacking on the safety of taking
additional duodenal research biopsies during EGD in children. This study aims to evaluate if there is an increased
risk of additional research biopsies in children undergoing EGD for celiac disease or other indications (e.g.
abdominal pain, dysphagia, reflux, nausea, vomiting).
Methods: We performed a retrospective chart review of 590 case-control pairs. Subjects included in the study
ranged from 2-21 years old and were undergoing an EGD from 2016-2021 at MassGeneral Hospital for Children for
evaluation of celiac disease or other non-emergent indications. The research subjects had clinical duodenal biopsies
and 1-5 additional duodenal research biopsies obtained under a research protocol by one of the authors (M.M.L.),
while control subjects had clinical biopsies taken only. We matched controls for age, sex, indication of EGD, and
experience of the pediatric endoscopist. Subjects who had a colonoscopy or sigmoidoscopy, no follow-up, no
duodenal biopsies, or an emergent indication, such as foreign body removal, were excluded. The primary endpoint
was an adverse event within 48 hours of the procedure. Adverse events reviewed included intestinal perforation,
duodenal hematoma, anesthesia-related event, post-EGD call regarding pain, urgent evaluation, clinic visit,
emergency room evaluation, and hospitalization. Categorical variables were analyzed using a chi-square test.
Results: We identified a total of 21 adverse events from the 1,180 cases reviewed. The rate of unplanned, postprocedure evaluations or hospitalizations was similar between research biopsy subjects and control subjects (1.53%
[9 of 590] vs. 2.03% [12 of 589]; p=0.66). We also found no significant association between adverse outcomes and
the number of additional duodenal research biopsies that were taken (range, 1-5; p=0.92). Most of the adverse
reactions were calls or clinic visits related to pain of the abdomen, chest, or throat (61.9%), followed by evaluation
for fever (19%), and anesthesia-related events (14.3%). There was 1 hospitalization due to a duodenal hematoma in
a patient also undergoing video capsule endoscopy (4.8%), and there were no intestinal perforations.
Conclusions: We demonstrate that obtaining additional research biopsies during routine EGD does not carry an
increased risk of adverse events in children. Furthermore, we found there was no significant association between the
number of duodenal biopsies taken for research and adverse events.

138 HOSPITAL UTILIZATION IN CHILDREN UNDERGOING INTESTINAL TRANSPLANT:
ASSOCIATION OF POST-TRANSPLANT COSTS WITH CLINICAL CHARACTERISTICS. Vikram
Raghu1, Scott Rothenberger2, Jeffrey Rudolph1, George Mazariegos3, Simon Horslen1, Kenneth Smith2
1
Pediatrics, University of Pittsburgh School of Medicine, Pittsburgh, PA; 2Medicine, University of Pittsburgh School
of Medicine, Pittsburgh, PA; 3Surgery and Critical Care Medicine, University of Pittsburgh School of
Medicine, Pittsburgh, PA
Purpose: We aimed to evaluate pre- and post-transplant costs in children who had undergone intestinal transplant.
Methods: We performed a cross-sectional observational study of pediatric intestinal transplant recipients from 2004
through 2020 utilizing the Pediatric Health Information Systems (PHIS) database. Standardized costs were applied
to all charges and converted to 2021 dollars using the US Consumer Price Index. Costs were categorized into
supply, clinical, lab, pharmacy, imaging, and other which primarily represented room-based charges. Descriptive
statistics were used to summarize predictors and outcomes. We analyzed factors associated with cost using a
multivariable mixed effects generalized linear model with log link and gamma family distribution. Covariates of
interest included age, sex, race/ethnicity, length of stay, insurance type, year of transplant, diagnosis of short bowel
syndrome, liver-containing graft, hospitalization at the time of transplant, and immunosuppressive regimen.
Predictors with a p-value less than 0.20 in univariable analysis were included in a multivariable model, which was
reduced to a final model using backwards selection with a p-value of 0.05.
Results: We identified 376 intestinal transplant recipients across 9 centers (mean age 5 years, 44% female). Race
and ethnicity were missing in 43%. The majority of patients had short bowel syndrome (294, 78%). The liver was
included in 218 transplants (58%). Thirty-five patients died prior to discharge; they were young (26 under 3 years)
and from the early era (26 prior to 2010). Median post-transplant cost was $263,724 [IQR: $179,564-$384,147]
from transplant to discharge. Post-transplant length-of-stay (median 51.5 [IQR 34-77]) was linearly correlated with
cost. Figure 1 shows categorized median intestinal transplant costs by center. In the final multivariable model,
increased cost from transplant to hospital discharge was associated with length of stay (+$2579/day, p<0.001), livercontaining graft (+$31,805, p=0.028), T-cell depleting antibody use (+$77,004, p<0.001), and mycophenolate
mofetil use (+$50,514, p=0.012) while controlling for insurance type.
Conclusion: Intestinal transplant has high immediate cost and a nearly 2-month length of stay that varies notably by
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center, graft type, and immunosuppression regimen. Future work will examine the cost-effectiveness of various
management strategies both pre- and post-transplant in this population.

MEDICAL EDUCATION
141 INSPIRING DIVERSE RESEARCHERS IN VIRGINIA (IDRIV): DATA FROM A CAREER
DEVELOPMENT PROGRAM. Jennifer Phillips2, Doris Rubio4, Karen Johnston3, Sandra Burks2, Maryam
Hassan1, Sana Syed1
1
Pediatrics, University of Virginia, Charlottesville, VA; 2integrated Translational Health Research Institute of
Virginia (iTHRIV), University of Virginia, Charlottesville, VA; 3Neurology, University of
Virginia, Charlottesville, VA; 4General Internal Medicine, University of Pittsburgh, Pittsburgh, PA
Background: Research has demonstrated that the variegated viewpoints bought to the table by diverse scientific
teams help boost productivity. Currently, the fields of Science, Technology, Engineering, and Mathematics (STEM)
sorely lack diversity. In ongoing efforts to diversify the workforce, there is a demand for the qualitative and
quantitative measurement of the efficacy of tools in implementing workforce demographic changes. The Building
Up Intervention, developed by the University of Pittsburgh (UPitt), aimed to test the effectiveness of a career
development intervention for faculty from underrepresented backgrounds. This program was deployed at the
University of Virginia (UVA) in 2020 as part of the UPitt study. From 2021 onwards the study methods were coopted to form the Inspiring Diverse Researchers in Virginia (iDRIV) program under the integrated Translational
Health Research Institute of Virginia (iTHRIV) at UVA (UL1TR003015). Here we present the details of our
program and data from 2020 to 2022.
Methods: The program has been custom-tailored to be applied at UVA with support from UPitt. Interested
applicants are required to fill out a standardized pro forma to detail their research goals. The applicants are further
asked to outline prospective challenges that might impact their research as well as expectations from the program.
After being filtered through a comprehensive application process, the final participants chose a research mentor in
accordance with their goals. The one-year educational program offers monthly one-and-a-half-hour sessions which
cover topics including, but not limited to: time management, social media self-promotion, honing presentation skills,
navigating difficult conversations, effective networking, and writing manuscripts. Each session is led by a UVA
near-peer mentor. These sessions are supplemented with additional coursework which involves a proposal
development series. Furthermore, each participant is required to attend two compulsory workshops on grant and
medical manuscript writing, at the conclusion of which participants are asked to fill out an online evaluation
assessing the utility of the content. With the aid of mentorship, education, and one on one sessions our long-term
goals are to give young underrepresented researchers and junior faculty the relevant tools and training to set them up
for successful research careers in STEM.
Results: From October 2020 to May 2022 we have enrolled a total of 17 participants in this program. The
demographics of the participants are detailed in Figure 1. Two graduates of the 2020 program have gone on to be
accepted into the iTHRIV/ KL2 Scholars Program, an intensive NIH-supported two-year mentored career
Volume 75, Supplement 1

S91

development program for early career clinical and translational researchers. All 17 participants will continue to be
followed for five years to track their career progression, as well as their assessment of the value of the iDRIV
program.
Conclusions & Future Directions: Using the framework from the Building Up Intervention we have developed a
research mentorship program for early-career researchers who have historically been underrepresented in STEM.
Early feedback suggests that the program is valuable to participants. Additional follow-up is needed to monitor the
impact of the program on other training programs such as the iTHRIV/KL2 Scholars and on the scientific workplace
in general.

142 THE ROLE OF PRETENDING WEEKS IN THE TRANSITION OF PEDIATRIC
GASTROENTEROLOGY FELLOWS TO ATTENDINGS. Michael Carver, Bhavika Chepuri, Megan
Christofferson, Marwa Abu El Haija
Pediatric Gastroenterology, Stanford Medicine, Stanford, CA
Objectives and Background: Pediatric Gastroenterology (GI) Fellowship is a three-year program designed to create
experts in the field of GI through the realms of clinical practice, research and medical education. Pre-attending
rotations, designed to simulate a fellow’s role as the attending on service, have been implemented in other programs
to help with the transition from learner to lead decision maker. Within Stanford’s Pediatric GI fellowship program,
we have implemented a 2-week pre-attending curriculum for our fellows in their final year to help with this
transition. This study was adapted from a similar curriculum implemented by Drs. Jennifer O’ Malley and Sara
Pavitt for fifth year child neurology residents at Stanford. The goal of these pre-attending weeks is to provide fellow
trainees with the skills to effectively run a medical team, coordinate patient care and conduct education.
Methods: This is a pilot prospective observational cohort study aimed at evaluating both third year pediatric
gastroenterology fellows’ perspectives and feelings of autonomy and their attending supervisors. Fellows in their
third year of training completed two weeks of pre-attending clinical rotation, one week at the beginning and one at
the end of the year. Responsibilities include discussing patients with their supervisor prior to rounds, leading rounds,
and supervising learners. Pre and post surveys were given both to the fellows and their supervising attendings
directly before and after their service weeks. Attendings were given evaluation forms to monitor progress of the
pretending fellow throughout the week. Surveys aimed at evaluating fellows confidence in conducting various
responsibilities as well as assessing the success and difficulties of conducting pretending weeks. Attending surveys
looked at that particular attending’s confidence in being an effective mentor to pre-attending service fellows. After
all fellows completed their first weeks of rotation, their feedback was sought and changes were made to the
expectations given to faculty and fellows before the rotation.
Results: Throughout the course of our one-year study, we were able to collect eleven surveys from a total of three
fellows (2 rotations per fellow) and eleven surveys from a total of five different attendings. One fellow pre-survey
and one faculty post-survey were not completed. Overall, fellows reported an increase in confidence between start
and completion of the full 2-week rotation in leading rounds, creating care plans and managing team dynamics; on
average they expressed decreased confidence in leading family meetings (see figure 1). Faculty endorsed increased
confidence in fellows’ abilities in all categories (see figure 2). When comparing fellows and faculty, faculty overall
more strongly agreed that fellow’s input was taken seriously in all categories. When asked whether the pre-attending
experience will impact how they will act as attendings in the future, all fellows indicated it would impact them
“somewhat” at the end of the first week, which increased to “significantly” at the end of the second.
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Conclusions: The transition from fellow to attending is a big step in one’s career. Introducing a pre-attending
curriculum to help with this transition leads to a better sense of autonomy for graduating fellows. With this pilot
data, we have found that fellows overall feel more confident in multiple areas of clinical medicine after completing
pre-attending weeks and feel the experience will impact their future practice. Additional data and surveys need to be
collected to ensure that this trend continues as this curriculum develops.

Figure 1: Overall Fellows Confidence

Figure 2: Ovverall Faculty Confidence in Fellow

143 PREVALENCE OF PPI USE AND PNEUMONIA IN HOSPITALIZED PEDIATRIC
PATIENTS. Panamdeep Kaur5, Troy Richardson1, Jay Berry2, Nathan Fleishman3, Thomas Attard4
1
Children’s Hospital Association, Lenexa, KS; 2Boston Children's Hospital, Boston, MA; 3Levine Children's
Hospital, Charlotte, NC; 4Children's Mercy Hospitals and Clinics, Kansas City, MO; 5John R Oishei Children's
Hospital, Buffalo, NY
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Background: Proton pump inhibitors (PPIs) are one of the most commonly used medications in pediatrics. There is
increasing evidence that acid suppression may place patients at risk for the development of community acquired
pneumonia (CAP). Potential microaspiration or translocation into the lungs from upper gastrointestinal bacterial
overgrowth secondary to acid suppression has been hypothesized. There are several adult studies suggestive of an
association between PPIs and increased risk of CAP. There are limited pediatric studies to assess the exposure of
PPIs around CAP.
Objective: The objective of this study is to determine the prevalence of PPIs and CAP in hospitalized patients,
especially patients with Chronic Complex Conditions (CCC). In addition, we sought to describe the duration
between PPI exposure and first episode of CAP in patients for which PPI exposure pre-dated CAP diagnosis.
Methods: Retrospective analysis was done using the Pediatric Health Information Systems database (PHIS). PHIS
is an administrative database that contains demographic, diagnostic, procedure, and billing information from
inpatient, emergency department, ambulatory surgery and observation encounters at not-for-profit, tertiary care
pediatric hospitals in the United States and affiliated with the Children’s Hospital Association. All patients aged 118 years were included from years 2017-2019. We identified patients exposed to PPIs from billing codes and
described the prevalence of CAP amongst PPI vs non-PPI exposed patients. We compared prior or concurrent
exposure to PPIs in hospitalized patients with and without CAP using odds ratio(OR) and 95% confidence interval
(CI). Special focus was placed on patients with CCCs. CCC groups with CAP were further analyzed for preceding
or concurrent PPI exposure by calculating OR for different CCC subgroups. To account for prevalence of multiple
CCCs and hospital specific practices, adjusted ORs were calculated. Median interval of time (with interquartile
range) between first PPI hospitalization and first hospitalization with CAP was evaluated for all CCC groups.
Results: Out of 792,330 total patients identified, 1 in every 8 patients (12%) were noted to be on PPIs, 51% were
males. A higher proportion of Non-Hispanic (NH) White patients were on PPIs compared with NH Black (p<0.001).
Patients with 2+ hospitalizations had a higher probability of being on PPIs than patients with 1 hospitalization (20%
vs 10%, p<0.001). 4934 of 29,338 patients (17%) hospitalized with CAP were on PPIs. In 45% of these patients, PPI
use preceded first CAP hospitalization. Inter-hospital variation in PPI use is noted in Figure 1. Within all CCC
patients, 74% were on PPIs. Patients with CCCs who developed CAP were exposed to PPIs a median of 250-270
days before the first episode of CAP; the clear outlier was malignancy CCC (192 days). Amongst all CCC patients
with CAP, neuromuscular (NM), renal, cardiovascular, metabolic and tech-dependent CCCs had the highest odds of
being on PPIs. Adjusted and unadjusted odds of prior or concurrent PPI use by CCC are given in Table 1.
Conclusion: This study is the first to highlight the high frequency, and marked variation in prescription of PPIs in
the pediatric patient population. Furthermore, patients with multiple hospitalizations are much more likely to be
exposed to PPIs than the patients who are hospitalized only once. Inequities in prescription of PPIs are observed in
our patient population and deserve further study. It is noteworthy that PPI use is so prevalent in CCC patients,
especially those with CAP. This is a heterogeneous population but at increased risk of adverse drug effects
associated with polypharmacy. These findings require critical and ongoing evaluation of practice patterns on both
initiating and maintaining PPIs in light of potential complications that are increasingly recognized.

Hospital variation in PPI use
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Adjusted and unadjusted odds of prior or concurrent PPI use by CCC(p<0.05 for all listed)

144 DEVELOPMENT AND IMPLEMENTATION OF A NOVEL GLOBAL HEALTH TRACK IN
PEDIATRIC GASTROENTEROLOGY, HEPATOLOGY, AND NUTRITION FELLOWSHIP. Rebecca
Mercedes1, Kristin Van Buren1, Benjamin Shneider1, Heather Crouse2
1
Pediatric Gastroenterology, Hepatology, and Nutrition, Baylor College of Medicine Department of
Pediatrics, Houston, TX; 2Pediatric Emergency Medicine, Baylor College of Medicine Department of
Pediatrics, Houston, TX
Background
Global health interest continues to rise among pediatric trainees including those entering pediatric fellowships.
While global health opportunities are being incorporated into many pediatric fellowship programs, there remains a
paucity of global health training in pediatric gastroenterology, hepatology, and nutrition (GHN) fellowships. In a
2014 survey by Jirapinyo et al. only 17% of responding GHN fellowships offered global health training activities. A
2018 survey by Crouse et al. showed that 34% of responding GHN fellowships offered global health electives, and
none had formal global health tracks. We believe that creating a formalized global health track for GHN fellows will
not only appeal to the increasing interest among applicants, but also provide a firm knowledge base on GHN topics
specific to a more global level, build international collaborations, and contribute a unique perspective in our field.
We aim to describe our experience with the development and implementation of a novel global health track in a
pediatric GHN fellowship.
Methods
Planning commenced January 2021. A multidisciplinary team was assembled bringing together experts in different
areas including those in other subspecialties involved in global health fellowship training. The team involved in
development included GHN program director, GHN division chief, pediatric emergency medicine global health
fellowship director, director of the pediatric infectious disease fellowship tropical and global medicine track, and
Baylor international pediatric AIDS initiative (BIPAI) chief medical officer. Input was also received on certain
aspects of the curriculum from the pediatric viral hepatitis program director, dieticians, a radiologist, an ultrasound
technologist, and the pediatric point-of-care ultrasound fellowship program director. Existing clinical niche track
curriculum developed within the GHN department at Texas Children’s Hospital were used as a guide for the
structure and different aspects to be incorporated into the track including, but not limited to, clinical activities,
procedural opportunities, research, education, and teaching.
Results
A comprehensive, multifaceted global health curriculum was developed, and implementation began in July 2021.
Clinical activities include participation in pediatric and adult viral hepatitis clinics, nutrition focused clinics, and
tropical medicine clinic. Global health electives abroad were explored but deferred given travel restrictions during
the COVID-19 pandemic. For procedural opportunities an ultrasound curriculum was developed including point of
care ultrasound training as well as more focused training in liver, biliary, and gastrointestinal disease. A fellowship
research project was developed in conjunction with the Baylor International Pediatric AIDS Initiative (BIPAI)
network in sub-Saharan Africa with mentorship both from faculty in the GHN department as well as the BIPAI
network locally and abroad. The project is public health focused examining hepatitis B screening rates and
prevalence among people living with HIV in sub-Saharan Africa. Education includes attendance of lectures given in
different departments as well as cross departmental within the institution, and global lectures attended virtually.
Other educational activities include review of a global health focused GHN topics and assembly of a library of
resources including recent seminal papers for current and future fellows to use for review. Last, completion of the
Diploma in Tropical Medicine and the Certificate of knowledge in Clinical Tropical Medicine and Travelers’ Health
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Examination. Teaching opportunities include involvement in general global health education for US-based medical
students and residents interested in pursuing careers in global health, and teaching residents and faculty on topics
such as viral hepatitis, malnutrition, and diarrhea.
Conclusion
We have developed to our knowledge the first formal global health track in pediatric GHN fellowship that is feasible
to integrate into the 2nd and 3rd year and complete in the available time frame. Participation in the global health track
by the first fellow is still in process and improvements are being made based on experience. A multidisciplinary
team including support within the fellowship program and experts in global health training is essential to the success
of a pediatric GHN global health track. International relationships either previously established by the fellow, within
the department, or the institution are also necessary for the success of the track. We believe that this track will help
to equip future gastroenterologists to pursue a career with a focus in global health. Future directions include
recruiting future fellows to complete the curriculum within our institution, formal evaluation by fellows participating
in the curriculum, and securing ongoing funding. We also hope to incorporate global health electives abroad when
feasible.
145 METAPHORS WE LEARN AND CARE BY. Sara Rosenbaum1, Amy Hale1, Doreen Fraser2, Jocelyn
Silvester1, Daniel Kamin1
1
Gastroenterology, Hepatology, and Nutrition, Boston Children's Hospital, Boston, MA; 2Philosophy, University of
Waterloo, Waterloo, ON, Canada
Background/Aims: It is well established that lack of durable adherence to treatment plans is one of the primary
causes of treatment failure. In many cases, nonadherence is rooted in misunderstanding of the diagnosis or the
treatment. Bridging this education gap is crucial to improve clinical outcomes. Analogies and metaphors form an
integral part of medicine by facilitating this communication and education. Carefully chosen metaphors can help a
patient/family more thoroughly understand a diagnosis or treatment that was only vaguely or superficially
understood beforehand. Our aim was to determine how often analogies are being used in practice, how important
analogies are to providers' daily practice, and lastly to characterize what analogies are employed most often.
Methods: A survey was sent to clinicians in the division of Gastroenterology, Hepatology, and Nutrition at Boston
Children’s Hospital (MDs, NPs, PAs, RDs, Psychologists, and Social Workers.) The survey was sent out under a QI
initiative, therefore IRB approval was not indicated. Survey questions included one question to assess the frequency
with which providers use analogies in daily clinical practice, followed by an open ended free text question asking
the responder to provide their most frequently employed analogies. The survey was sent out via email in January
2022.
Results: The 20 practitioners who responded to the survey provided a total of 52 routinely used analogies. All
reported that they use analogies in patient encounters: 70% (14/20) often, 30% (6/20) sometimes. The underlying
disease processes for which metaphors were most commonly employed included disorders of gut/brain interaction
(DGBI), inflammatory bowel disease, constipation, gastroesophageal reflux, and celiac disease, with DGBI’s the
most frequent. On further review of the foundation of the specific examples provided, the majority of analogies
employed mechanical constructs, household items/tasks, or a comparison to other well known medical conditions.
See examples in table.
Conclusions: Gastroenterology clinicians frequently employ analogies to communicate with patients. They are
considered very important to providers, and they are most frequently utilized in communicating disorders of
gut/brain interaction. Further work needs to be done to assess analogy quality and efficacy, as inaccurate metaphors
may lead to confusion and have a negative impact on clinical outcomes. Given their high importance, we should
consider inclusion of this subject more formally as a part of our training and in medical education.
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147 TIKTOK AS A MICROLEARNING PLATFORM FOR CELIAC DISEASE AND GLUTEN-FREE DIET
EDUCATION. Vanessa Weisbrod1, Sharon Weston1, Dascha Weir1, Denis Chang1, Frances Kelley1, Alan
Leichtner1,2
1
Division of Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA; 2Department of
Education, Boston Children's Hospital, Boston, MA
Background:
Many individuals living with celiac disease (CD) use social media to seek health information about the gluten-free
diet (GFD). TikTok is a social app with more than 1 billion users worldwide that allows users to post videos from
four seconds up to 10 minutes long. Individuals who are extensively followed on TikTok range from school-aged
children to parents and medical professionals. There is a widespread trend towards microlearning to translate
complex health information into easy-to-understand, engaging content. TikTok is a social media platform that could
potentially be used as a microlearning tool for patient and family education. To improve access to patient education
and recognize the needs of adolescents affiliated with the Celiac Kids Connection (CKC) support group at Boston
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Children’s Hospital (BCH), we created an educationally focused TikTok account to share factual medical
information in an approachable way.
Methods:
The @BostonChildrensCeliac TikTok account was set up by and is maintained daily by the BCH CD Program
Director of Education. Additionally, the BCH CKC patient and family support group formed a Teen Advisory
Council that includes eight patients ranging in age from 14 to 21 years to provide input on the types of content to
post. The group is mentored by two social media professionals with personal connections to CD and meets at least
monthly. TikTok videos were created three to five times per week using popular trending music and dances. As of
abstract submission, 143 original videos were posted on the account with facts about CD, diagnosis with endoscopy,
nutrition education, GFD information, label reading tips, celiac stories, cooking demonstrations, and a question of
the day. The videos featured physicians, nurses, dietitians, educators, social workers, community advocates, and
patient families. Video metrics were tabulated using TikTok’s analytics tool, which provides information on views,
followers, gender, and country of residence. Comments on the videos are monitored daily.
Results:
As of May 13, 2022, the account's videos received more than 1,240,000 views. Posts with the highest views include
introductions to the BCH celiac program (540,700) and the endoscopy suite (48,700), in addition to nutrition
education videos on the GFD (299,878), diagnostic methods (24,500), eating in restaurants (24,400), and grocery
shopping (19,700). The account has 4,667 followers (91% female) with a majority living in the United States (86%),
Canada (8%), United Kingdom (2%), and Australia (2%). Comments from patients, parents, medical providers, and
the larger celiac community on TikTok have been universally positive, with many sharing experiences of receiving
CD care at BCH and asking questions about living with CD.
Conclusions:
Preliminary data demonstrates that TikTok can be an effective tool to positively engage adolescents, adults, and the
larger CD community on educational topics related to CD and GFD. Future studies to evaluate TikTok as an
effective means to supplement educational programs for individuals with CD, and to improve quality of life, while
reducing perception of disease burden, are underway. Our findings should be generalizable to other conditions,
particularly those where lifestyle and dietary modifications are required for disease management.
MICROBIOLOGY/MICROBIOME
149 MACHINE LEARNING FOR PRECISION DIET IN INFLAMMATORY BOWEL DISEASE. Mashette
Syrkin-Nikolau1, Tiffany Holt2, Kiana West2, Monica Guma2, Brigid boland2, Robin Knight2, Pieter Dorrestein2
1
Pediatric Gastroenterology, University of California San Diego, La Jolla, CA; 2University of California San
Diego, La Jolla, CA
Background: Diet is known to affect outcomes for patients with inflammatory bowel disease, (IBD) but
information about specific foods that trigger flares or help maintain remission in individual patients is lacking.
Nineteen clinical studies support evidence that foods high in fiber and fruit have a decreased risk while diets high in
meat and dietary fats have an increased risk for IBD but limited data guides the implementation of nutritional
therapy for IBD. Achieving the benefits of an elemental diet with a more palatable and feasible dietary regime
would have a large clinical impact. We aim to use machine learning strategies to discover dietary ingredients that
exacerbate or reduce IBD symptoms at the population or individual level, to enable dietary control of IBD. The endgoal of this aim is to have a list of foods that are predicted to worsen symptoms and list of foods that improve
symptoms, possibly stratified by patient.
Methods: Data generated from three human cohorts were re-analyzed to retrospectively obtain patients’ dietary
profiles using reference data-driven (RDD) metabolomics. RDD metabolomics utilizes a curated reference database
of untargeted tandem mass spectrometry (MS/MS) data to annotate MS/MS data acquired from clinical samples.
Using a food and beverage reference database from the Global FoodOmics project, feature tables which sum the
number of MS/MS matches between each reference food and each clinical sample were generated for each cohort.
The resulting tables are proxies for diet consumption, detailing the abundances of food-associated molecules
detected in the patients’ fecal samples. The included datasets studied both Crohn’s disease (CD) and ulcerative
colitis (UC) patients and reported simple endoscopic score for CD, Mayo endoscopic score for UC, or Ulcerative
Colitis Endoscopic Index of Severity for UC. Molecular networking was performed in the GNPS ecosystem to
identify MS/MS matches between reference and clinical datasets. Networks were transformed into feature tables
using freely-available custom code. All downstream analyses were performed in the R statistical environment.
Partial least squares regression models were built for each dataset on CD and UC patients separately. PLS regression
models the covariance structure between features, in this case foods, and outcome variables (disease severity
scores). From the models, correlations between individual features and outcomes can be approximated based on
their projections in latent space. Foods were deemed correlated with disease severity only if the correlation was
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significant in at least one dataset and the direction of correlations were consistent in all datasets where the food was
detected.
Results: In total, 336 foods were detected across the three datasets. Of these foods, 129 were correlated with disease
severity in UC and/or CD patients. Seventy of these foods were positively correlated with disease severity in UC and
CD patients. For feasibility, we decided to focus only on CD patients since the evidence supporting the role of diet
in CD symptoms is stronger than in UC. Thirty-three foods were positive correlated with SES, but no foods were
negatively correlated.
Conclusion: We identified foods that positively correlated with worsening disease severity in CD patients. Next, we
plan to use these same machine learning tools longitudinally by observing how the dietary read-outs of fecal samples
from IBD vs healthy control change over time. Ultimately, we hope to use these results to evaluate the effectiveness
of the predictions through a cost-effective multi-week behavioral intervention strategy of IBD patients that aims to
eliminate food ingredients associated with worse outcomes and including food ingredients that improve outcomes.

Representative diet readout from a public 200 patient IBD untargeted metabolomics data set.

150* EVALUATION OF NOVEL ALTERNATIVE LOCKING SOLUTION TO DECREASE SEPSIS, LINE
OCCLUSIONS AND ANIMAL COST IN NEONATAL PIGLETS ON PARENTERAL NUTRITION. Mirielle
Pauline1, Evan Labonne1, Pamela Wizzard1, Justine Turner1, Paul Wales2
1
Pediatrics, University of Alberta, Edmonton, AB, Canada; 2Cincinnati Children's Hospital Medical
Center, Cincinnati, OH
Background:
Central line associated bloodstream infections (CLABSI) from line contamination is a major concern both in
children with intestinal failure and in animal models of total parental nutrition (TPN). CLABSI risk can be reduced
with antibacterial locks, like 70% ethanol, but product availability and catheter patency issues remain a concern. In
neonatal piglets on 100% TPN we compared sepsis, line occlusions, animal mortality, trial completion and cost with
and without the use of a novel locking solution.
Methods:
We performed a retrospective review of piglets with a central venous jugular catheter on 100% TPN enrolled in 14
day trials, pre and post initiation of 4%-tetrasodium EDTA locking solution. Lines were locked with 4%-tetrasodium
EDTA locking solution for 2hr daily (KITE, 1ml lock SID; n=27) versus standard of care piglets (CON, 1.5 mL
heparin flush BID; n=34). Line patency was checked twice daily, along with monitoring for signs of sepsis. If a
piglet was presumed septic, blood cultures were taken and antibiotics commenced. Jugular catheters were replaced
when required, and humane endpoints were used if sepsis or catheter patency was determined to require early
euthanasia. Sepsis was presumed based on fever, lethargy and/or vomiting; while confirmed sepsis required a
positive blood culture. Data was analyzed with Pearson’s Chi Square or Mann Whitney U test where appropriate.
Results:
There was no difference in piglet age (days) (KITE: 4 (3-4), CON: 4 (3-4); p=0.939) or weight (kg) (KITE: 2.4 (2.12.5), CON: 2.2 (2-2.4); p=0.078) at trial initiation. There was a significant decrease in confirmed sepsis for KITE
compared to CON (KITE: n=2, CON: n=16 p<0.001). There was a decrease in piglets that were euthanized early
due to sepsis or line patency concerns (KITE: n=3, CON: n=12; p=0.029). There was no difference in median
occlusion events per piglet between KITE and CON (KITE: 0 (0-1), CON: 0 (0-6); p=0.272). There was an increase
in lines replaced due to unresolved occlusions for CON (KITE: n=0, CON: n=5; p=0.038). There was a trend
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towards increased piglet survival to day 14 for KITE, however this did not reach statistical significance (KITE: 14d
(14-14), CON: 14 (12-14); p=0.064). Considering the costs related to presumed sepsis, the cost of 4%-tetrasodium
EDTA and costs of replacing animals due to early mortality, before research endpoints, there was a 68% cost
reduction with the use of KITE (Table 1).
Conclusion:
With recent improvement in outcomes for children with intestinal failure who are dependent on TPN, it has become
vital to reduce morbidity and risk of mortality due to CLABSI, including maintenance of vascular access. While
ethanol locks were effective in decreasing CLABSI, due to limited product availability there is a need for
alternatives. In our TPN piglet model, CLABSI is also a concern, but locking solutions need to be cost effective for
our research program. In our neonatal piglet model, not only did a 4%-tetrasodium EDTA locking solution decrease
confirmed sepsis, but it decreased the number of piglets that were euthanized early due to sepsis or line patency
concerns. Most importantly we were able to show that this significantly reduced research costs overall. Given the
utility of TPN piglets as a model for pediatric intestinal failure, these results suggest further investigation into the
benefits of 4%-tetrasodium EDTA solution for use in human patients is warranted and timely given current lack of
access to ethanol locks.

151 GUT MICROBIOTA PREDICT THE DIAGNOSIS OF CELIAC DISEASE IN CHILDREN. Mohammad
El Mouzan, Asaad Assiri, Ahmed Al Sarkhy, Mona Alasmi
Pediatrics, King Saud University, Riyadh, Riyadh Province, Saudi Arabia
Background: Celiac disease is a multisystem immune-mediated multifactorial condition strongly associated with
intestinal microbiota. Aims: The aim of this study was to evaluate the predictive power of the microbiota in the
diagnosis and in the pathogenesis of celiac disease. Methods: Bacterial DNA was isolated from the mucosal and
fecal samples of 40 children with celiac disease and 39 controls. All samples were sequenced on the HiSeq platform,
and the data were analyzed. The predictive power of the microbiota was evaluated by Boruta analysis and the
calculation of the area under the curve (AUC) using data from the entire microbiome and from specific bacteria
identified as “important” by Boruta analysis in celiac disease. Results: Boruta analysis identified Bacteroides
intestinalis and Burkholderiales bacterium 1-1-47 in fecal samples as “important” in differentiating the celiac from
nonceliac disease groups. The AUCs achieved based on classification with the entire mucosal and fecal bacterial
communities were 81.2% and 52%, respectively, and the AUC achieved using both Bacteroides
intestinalis and Burkholderiales bacterium 1-1-47 improved the AUC from 52% to 72%. Conclusions: The high
AUC achieved using the entire mucosal microbiota and the improvement in AUC achieved using both Bacteroides
intestinalis and Burkholderiales bacterium 1-1-47 indicate their potential role in the diagnosis of difficult cases of
celiac disease. In addition, the identification of important organism such as Bacteroides
intestinalis and Burkholderiales bacterium 1-1-47 represents a potential protective role and stimulates further
research in microbiota-based preventive and therapeutic modalities.
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152 HIGHER MORTALITY RATES ASSOCIATED WITH CLOSTRIDIOIES DIFFICILE INFECTION IN
HOSPITALIZED CHILDREN WITH CYSTIC FIBROSIS. Prathipa Santhanam, Matthew Egberg, Michael
Kappelman
Pediatric Gastroenterology, University of North Carolina System, Chapel Hill, NC
Objective(s):
To determine the association of Clostridioides difficile Infection (CDI) with in-hospital mortality, Length of Stay
[LOS], and hospital charges among pediatric Cystic Fibrosis (CF) hospitalizations using a large nationally
representative pediatric hospital database.
Study design:
We identified Cystic Fibrosis-related hospitalizations during the years 1997 to 2016 in the Kids’ Inpatient Database
[KID] and compared in-hospital mortality, Length of Stay [LOS], and hospital charges among hospitalizations with
and without a coexisting diagnosis of C. difficile using logistic regression models for mortality and general linear
models with gamma distribution and logarithmic transformation for LOS and hospital charges. We also evaluated
temporal trends in the proportion of CF hospitalizations with concomitant CDI using data published triennially
Results:
We analyzed 21, 616 pediatric CF hospitalizations between the years 1997 to 2016 and found a total of 240 (1.1%)
hospitalizations with concurrent CDI diagnosis. Adjusted analyses demonstrated an association of CDI with
increased mortality (OR 5.2, 95% 95% CI 2.5-10.7), longer LOS (46.5% increment, 95% CI 36.0-57.1), and higher
charges (65.8% increment, 95% CI 53.5-78.1) for all comparisons. The proportion of CF hospitalizations with CDI
increased over time from 0.64% in 1997 to 1.73% in 2016 (p<0.001).
Conclusion(s):
As CDI is associated with excess mortality, LOS, and cost in children hospitalized for CF, a healthy level of
suspicion for CDI may be needed in patients with CF in the appropriate clinical context. Efforts to prevent,
diagnose, and treat CDI may improve hospital outcomes among children with CF.

Figure 1: Temporal trends in Pediatric CF Hospitalizations Stratified by CDI analyzed in the 1997-2016 KID
Database
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153 BACTERIAL OVERGROWTH ASSESSMENT & TREATMENT AMONG PEDIATRIC INTESTINAL
REHABIILITATION & NUTRITION SUPPORT PROVIDERS: AN INTERNATIONAL SURVEY OF
CLINICAL PRACTICE. Shweta Namjoshi1, David Galloway2, Rachel Herdes1, Saurabh Talathi3, Victoria
Ding1, Ethan Mezoff4,5
1
Stanford University, Stanford, CA; 2The University of Alabama at Birmingham, Birmingham, AL; 3Oklahoma State
Regents for Higher Education, Stillwater, OK; 4Nationwide Children's Hospital, Columbus, OH; 5The Ohio State
University, Columbus, OH
Background: Small bowel bacterial overgrowth (SBBO) is a common, but difficult to diagnose and treat problem in
pediatric short bowel syndrome (SBS). Lack of clinical consensus criteria and unknown sensitivity and specificity of
bedside diagnosis makes research on this potential SBS disease modifier challenging. The objective of this research
was to describe clinical care of SBBO among international intestinal rehabilitation and nutrition support (IR&NS)
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providers treating patients with SBS.
Methods & Materials: A secure, confidential, international, electronic survey of IR&NS practitioners was
conducted between March 2021 and May 2021. All analyses were conducted in the R statistical computing
framework Ô, version 4.0
Results: 60% of respondents agreed and 0% strongly disagreed that abdominal pain, distension, emesis, diarrhea,
and malodorous stool, were attributable to SBBO. No more than 20% of respondents strongly agreed and no more
than 40% agreed that any sign or symptom was specific for SBBO. For a first-time diagnosis, 31 practitioners
agreed with use of a 7-day course of a single antibiotic, with a majority citing Grade 5 evidence to inform their
decisions (case series, uncontrolled studies, or expert opinion). The most common first antibiotic used to treat a new
onset SBBO was metronidazole, and rifaximin was the 2nd most commonly used. 100% of respondents reported they
would consider a consensus algorithm for SBBO, even if the algorithm may be divergent from their current practice.
Conclusion: SBBO practice varies widely among experienced IR&NS providers. Development of a clinical
consensus algorithm may help standardize care to improve research and care of this complex problem and to identify
risks and benefits of chronic antibiotic use in SBS.

Figure 1: Treatment patterns reported by intestinal rehabilitation providers for a new diagnosis of bacterial
overgrowth including A) first choice of antibiotics.

and B) course of treatment. Percentages displayed along the left and right edges correspond to the combined
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“Disagree” and “Agree” categories, respectively.

154 RETROSPECTIVE OBSERVATIONAL STUDY ON THE BACTERIAL ENTEROPATHOGENIC
PROFILE IN PEDIATRIC DIARRHEAL ILLNESS SINCE THE INTRODUCTION OF THE STOOL
GASTROINTESTINAL POLYMERASE CHAIN REACTION (PCR). Taylor Offman1, Jacob Taber1, Mark
Mahon1, Michael Rosenberg2
1
Pediatric, Jacobi Medical Center, Bronx, NY; 2Pediatric Infectious Disease, Jacobi Medical Center, Bronx, NY
Background: Acute diarrheal illness can exert significant burdens on pediatric patients when complicated by
dehydration, hypovolemic shock and/or sepsis. Treatment is primarily supportive unless enteropathogenic bacterial
species (spp) are identified. Even then, treatment with antimicrobial agents is based on many factors including
disease severity, clinical syndrome, age, and immune status of the host. Treatment for mild disease is generally not
recommended as it may result in prolonged enteropathogen fecal shedding and foster the emergence of antibiotic
resistance. The introduction and increasing acceptance of stool PCR as the diagnostic test of choice has allowed for
improved bacterial spp identification from 7 on standard culture media to 13 on PCR. The effects of this
implementation, compared to stool culture, on spp identification and antimicrobial treatment rates is yet to be
determined.
Objective: Primary objective to determine the microbiological profile and antimicrobial treatment patterns of
pediatric diarrheal illness since the introduction of the gastrointestinal PCR.
Methods: Retrospective chart review of pediatric patients (aged <18 years old) with a diagnosis of acute
gastroenteritis, located in any pediatric setting (Emergency Department, Inpatient, Intensive Care and Outpatient) at
either of two municipal city hospitals in NYC, who had diagnostic stool studies between 4/1/2019-4/1/2022. Stool
studies consisted of stool culture and/or PCR. Cohorts were stratified into 1) stool culture (4/1/2019-4/1/2020), 2)
PCR (4/1/2020-4/1/2022) and 3) stool culture and PCR (4/1/2019-4/1/2022). Samples were excluded if Clostridium
Difficile positive. Positive sample was defined as bacteria being present. Charts were reviewed for variables of
interest. Clinical data were analyzed with a basic statistical calculator to generate descriptive statistics.
Results: Stool culture only cohort identified 205 subjects. There was a positive culture rate of 11% (n=23);each
sample identified a single bacterial enteropathogen. The microbiological profile consisted of; Campylobacter Jejuni
[C. Jejuni] (48%, n=11), Shigella spp (22%, n=5), Non-typhoid Salmonella (13%, n=3), Aeromonas (13%, n=3) and
Vibriosis (4%, n=1). The treatment rate was 22% (n=5); pathogens treated included C. Jejuni (60%, n=3) and
Shigella spp (40%, n=2). All five patients (100%) received azithromycin. PCR only cohort identified 210 subjects.
There was a positive PCR rate of 43% (n=91). Single and multiple bacterial enteropathogens were identified in 66
(73%) and 25 (27%) samples respectively. The microbiological profile consisted of; Enteropathogenic E. coli
[EPEC] (33%, n=41), C. Jejuni (31%, n=38), Enteroaggregative E. coli [EAEC] (13%, n=16), Non-typhoid
Salmonella (8%, n=10), Shigella/Enteroinvasive E. coli (Shigella/EIEC] (7%, n=8), Enterotoxigenic E. coli [ETEC]
(5%, n=6) and Shiga toxin-producing E. coli [STEC] (3%, n=4). The PCR treatment rate was 36% (n=33); with onethird (n=12) of these cases polymicrobial. Azithromycin accounted for 82% (n=27) of treatment regimens. Overall
C. Jejuni (50%, n=22) was the most common organism treated. When stratified, treatment for PCR with single
results was most commonly applied to C. Jejuni (76%, n=16) and for PCR with polymicrobial results; combined C.
Jejuni and EPEC (50%, n=6).
Combined stool culture and PCR testing identified 94 subjects, with a positive rate of 53% (n=50) and treatment rate
of 42% (n=21) [Table 1]. When both samples were positive, the microbiological profile accounted for C. Jejuni
(77%, n=10), Salmonella (23%, n=3) and Shigella/EIEC (7%, n=1), with 54% (n=7) having a co-pathogen, EPEC
most commonly (100%, n=7). The microbiological profile in discordant samples treated was C. Jejuni (75%, n=6)
and Shigella (25%, n=2). Polymicrobial rates were 20% (n=2) for this cohort, with EPEC in 100% (n=2).
Azithromycin accounted for 86% (n=18) of antimicrobial regimens.
Conclusion: Our data shows that in a sample of pediatric patients with symptomatic diarrhea, stool PCR appears to
be a superior diagnostic tool in terms of identifying bacterial spp that require treatment. Although the data does not
lend itself to rigorous statistical analysis, it highlights the exquisite sensitivity and specificity of the stool PCR. This
may urge the clinician to treat patients with antibiotics, when supportive care may have been sufficient, resulting in
prolonged fecal shedding and the fostering of antimicrobial resistance. In addition, identification of multiple
enteropathogens, especially EPEC spp., raises further questions of asymptomatic carriage, co-pathogen interactions
and their link with syndromic pattern of diarrheal illness in children.
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159 RISK FACTORS FOR TREATMENT FAILURE IN FUNCTIONAL CONSTIPATION . Fernanda
Monge1, Elizabeth Cardenas-Anaya1, Isabel Medina-Vera2, Erick Manuel Toro-Monjaraz1, Flora ZarateMondragon1, Ericka Montijo-Barrios1, Jose F. Cadena Leon1, Karen Rubí Ignorosa Arellano1, Roberto CervantesBustamante1, Jaime Alfonso Ramirez-Mayans1
1
Pediatric gastroenterology and nutrition department, Instituto Nacional de Pediatría, Huixquilucan, Estado de
México, Mexico; 2Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Functional constipation (FC) is defined by: a) infrequent, hard, and/or large stools, b) fecal incontinence, c) painful
defecation, or d) volitional stool retention; if these symptoms are not explained by another medical condition. Its
etiology is multifactorial and not fully understood. In most cases, it is thought to be secondary to a vicious cycle of
pain and retention triggered by events such as early continence training in toddlers, start of complementary feeding,
or stressful life events. First-line treatment usually includes osmotic or stimulant laxatives, but despite intensive
therapy, 30%-50% of children have persistent severe symptoms at 5-years follow-up. The risk factors associated
with treatment failure have not yet been fully characterized. This study aimed to describe the rate of treatment
failure of laxatives in the treatment of FC in a pediatric 3rd-tier center and characterize its associated risk factors.
Methods We performed a retrospective review of a cohort of pediatric patients (0-18 y) diagnosed with FC
according to Rome IV criteria at the National Institute of Pediatrics in Mexico City from 2010-2020. Using ICD-10
treatment code for constipation, we selected a sample of 182 patients out of 1280 patients, providing a 90% power
and an alpha of 0.05 to detect a difference of 12% from the assumed historical 40% treatment failure rate. FC was
confirmed using Rome IV criteria. Response to treatment was defined as a period of at least 4 weeks with > 3 bowel
movements per week, without pain during defecation, regardless of ongoing laxative use, assessed at 3 months after
initiation of treatment. Patients who did not meet this criterion were deemed to have treatment failure. The
association between treatment failure at 3 months and demographics, clinical and nutritional status at initiation of
treatment, identified trigger event, and treatment characteristics was assessed using X2, Fisher’s exact and
Wilcoxon-Mann Whitney tests for categorical and continuous variables respectively.
Results We included 182 patients with a median age at treatment initiation of 61 months (1-204). 95 (52.2%) were
female, 85% had a low socioeconomic level, and 64% had a primary caregiver that did not complete a basic level of
education. 65% of patients had > 1 comorbidities, the most common being allergic (14.8%) and psychiatric (6.6%)
diseases. Different types of laxatives were used during the treatment period, including lactulose, polyethylene
glycol, sennosides, and enemas. 32 (17.6%) were treated with stimulant laxatives, 162 (88.5%) were treated with
osmotic laxatives, and 11 (6%) received more than one type of laxative. Treatment failure was seen at 3 months in
18% of patients (95% CI: 12.4%-23.6%). Patients with treatment failure at 3 months were more likely to be male
(OR 3, 95% CI: 1.3-6.8, p= 0.02), have a history of delayed passage of meconium (> 48 h) (OR 3.65, 95% CI: 1.359.84, p= 0.01), have a delayed treatment initiation > 6 months after initial symptoms (OR 4, 95% CI: 1.33-11.99, p=
0.013), and present clinically upon diagnosis with fecal incontinence (OR 3.34, 95% CI: 1.53-7.26, p= 0.002) and an
abdominal mass (OR 2.45, 95% CI: 1.1-5.3, p= 0.022). Most importantly, treatment failure was associated with lack
of adherence (OR 14, 95% CI: 5.7-34, p= <0.0001). (Fig 1)
Conclusion The identification of risk factors for treatment failure is key to improving outcomes for patients with
FC. Even though treatment response was assessed at an early time point (3 months), and this cohort of patients had a
predominantly low socioeconomic level with a mostly incomplete basic level of education, the treatment failure rate
was half of the rate measured in other studies. Our results showed that the strongest association with treatment
failure was lack of adherence, suggesting that interventions aimed at improving it be explored in a prospective study.
The limitations of our study are its retrospective design and the fact that the analysis was not performed in a timedependent fashion. However, our results highlight the importance of treatment adherence and the identification that
a severe presentation at diagnosis might warrant closer follow-up of patients to achieve better outcomes. Our
ongoing investigation will characterize the effect of time on treatment.
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160 DEFINING THE TEMPORAL RELATIONSHIP BETWEEN ESOPHAGEAL AIR EVENTS (AIR
SWALLOWS, GASTRIC AND SUPRAGASTRIC BELCHES) AND HICCUPS IN AN ADOLESCENT
FEMALE. Frederick Woodley1,2, Kent Williams1,2, Carlo Di Lorenzo1,2, Hilary Michel1,2
1
Pediatrics, The Ohio State University College of Medicine, Columbus, OH; 2Gastroenterology, Nationwide
Children's Hospital, Columbus, OH
Background: We previously demonstrated the benefit of using multichannel intraluminal impedance (MII)
technology to assess the strength of temporal relationships between gastroesophageal reflux disease (GERD)-like
symptoms and esophageal air events. We showed that while GER was significantly associated with hiccups in an
adolescent female, as evidenced by a positive symptom association probability [SAP] index [≥95%], esophageal air
events such as air-swallows, gastric belches and supragastric belches were also positively associated (SAP≥95%)
with hiccups.
Aim: To calculate and compare mean lag duration times for each of 4 impedance-detectable esophageal disturbances
(GER, air swallows, gastric belches, and supragastric belches).
Methods: “Time to Hiccup” lag times were calculated for each of the 4 esophageal disturbances. For each air
swallow and supragastric belching event that preceded a hiccup within a two minute window, the time point of
impedance increase in the proximal (Z1) impedance channel was recorded and subtracted from the time point at
which the downstream hiccup occurred. For each gastric belching event that preceded a hiccup within a two minute
window, the time point of impedance increase in the distal (Z6) impedance channel was recorded and subtracted
from the time point at which the downstream hiccup occurred. For the GER event that preceded a hiccup within a
two minute window, the time point at which the baseline dropped to 50% of baseline in the distal (Z6) channel was
subtracted from the time point at which the downstream hiccup occurred.
Results: When we assessed the various lag times leading up to a hiccup, we found that the average lag time for an
air-swallow was 60.5±39.2 seconds (range 1-112) compared to supragastric belches (10.1±4.0, range 1-60 seconds,
p < 0.0001), gastric belches (9.1±5.9, range 2-17 seconds, p = 0.001) and GER episodes (10.3±4.0, range 5-18
seconds, p = 0.001).
Discussion: On average, air swallow-related hiccups (occurring within the standard 2-minute window) occurred
significantly later compared to the other two EAEs (~ 6 times the lag). It is possible that the difference may involve
a larger volume of air/gas that is moving through the esophagus during a supragastric belch or a gastric belch,
compared to that carried during an air swallow. Alternatively, the difference could be related to the force with which
belches move gas through the esophagus compared to the force that would be applied during an air-swallow. In
either case, differences in the nature of the afferent stimulation during air swallows compared to supragastric belches
or gastric belches are likely to explain the differences in response times.

161 EFFECT OF AURICULAR NEUROSTIMULATION ON GUT MICROBIOME IN ADOLESCENTS
WITH IRRITABLE BOWEL SYNDROME. Geetanjali Bora1, Samantha Atkinson2,4, Amy Pan3, Nita
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Salzman1,2, Katja Kovacic1
1
Pediatrics, Medical College of Wisconsin, Milwaukee, WI; 2Microbiology and Immunology, Medical College of
Wisconsin, Milwaukee, WI; 3Division of Quantitative Health Sciences, Medical College of
Wisconsin, Milwaukee, WI; 4Center for Microbiome Research, Medical College of Wisconsin, Milwaukee, WI
Introduction: Pediatric irritable bowel syndrome (IBS) is a common disorder of unclear pathophysiology. One
conceptual model proposes an aberrant gut-brain-microbiome axis. Afferent vagal fibers are sensitized by gut
bacteria, relaying signals to the central autonomic network. This initiates the anti-inflammatory, cholinergic vagal
efferent reflex, which releases acetylcholine that inhibits TNF-alpha in the gut. In IBS, chronic stressors promote
increased sympathetic outflow and inhibit vagal parasympathetic signaling, blunting the vagal anti-inflammatory
effect. This can promote gut dysbiosis. Recent data document clinical efficacy for IBS and vagal neuromodulation
effects of an auricular percutaneous electrical nerve field stimulation (PENFS) device. No study has investigated the
direct effect of auricular nerve stimulation on the composition of the gut microbiome. The aim of the study was to
investigate the effects of auricular neuromodulation using PENFS on gut microbiota composition in female
adolescents with IBS.
Design/Methods: This is a prospective intervention study enrolling patients from a tertiary care, pediatric
Gastroenterology clinic from 3/2021-1/2022. Females ages 11-18 years who fulfilled Rome IV criteria for IBS were
enrolled. No dietary alterations, probiotic supplements or antibiotics were allowed for 2 weeks preceding and
throughout the trial. Subjects received weekly PENFS therapy for four weeks with pre and post intervention stool
sample collections. The following self-reported, symptom-based questionnaires were completed at each visit: IBS
Symptom Severity Scale (IBS-SSS), Symptom Response Scale (SRS), Visceral Sensitivity Index (VSI) and
Functional Disability Inventory (FDI). A clinical responder was defined with a stringent cutoff of >100-point
reduction on IBS-SSS and ≥ +3 improvement on the SRS from baseline to end of therapy. Excellent responders were
those with ≥+5 on the SRS at end of therapy.
Stool bacterial DNA was extracted, V3/V4 region of 16S rRNA were gene amplified and sequenced. QIIME2 (v.
2022.2) was used to analyze the sequencing 16S rDNA reads. α and β diversity were analyzed and Linear
discriminant analysis effect size (LEfSe), was run to determine enriched organisms in treatment responders
compared to non-responders. Agreement was tested by Cohen’s kappa and changes of scales over time was
determined by linear mixed models. p<0.05 was considered statistically significant.
Results: 22 female subjects were enrolled (2 excluded due to antibiotic use) with n=20 analyzed. IBS-SSS score
decreased significantly at week 4 compared to baseline with mean±SEM: 256±20 vs 150±20, p<0.0001 [Fig. 1], as
did VSI and FDI scores (both p <0.0005). Using previously published response criteria for the IBS-SSS (50-point
reduction) identified a 75% response rate. However, 8 subjects (40%) met the more stringent criteria for clinical
responders of whom 6 (30%) were excellent responders. There was a moderate agreement between the clinical
responders defined by IBS-SSS and SRS scale (Cohen’s kappa=0.6, p=0.0098). No metrics of α or β diversity
between clinical responders and non-responders were statistically significant. However, LEfSe noted enrichment in
the relative abundance of a specific bacterial taxon, Blautia, in the excellent responders after therapy [Fig. 2].
Conclusion: This is the first study investigating the effects of auricular neuromodulation via PENFS therapy on
microbiota composition in adolescents with IBS. Using a strict definition of clinical response in order to clearly
differentiate subjects, there were no significant change in α and β diversity of gut microbiome after therapy.
However, excellent responders showed an increased relative abundance of Blautia post therapy thus indicating
potential microbiome alteration. A larger sample size and longer duration of therapy may be necessary to study this
effect.

Fig 2. Relative abudance of Blautia in responders vs. non-responders.
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162 SHORT AND LONG-TERM OUTCOMES IN HIRSCHSPRUNG DISEASE: ARE THE SYNDROMEASSOCIATED PATIENTS REALLY DOING WORSE?. Hugo Gagnon2, Sophie Duguay2, Pascale Prasil3, Julie
Castilloux1
1
Pediatric Gastroenterology, Centre Hospitalier de l'Universite Laval, Quebec, QC, Canada; 2Pediatric, Centre
Hospitalier de l'Universite Laval, Quebec, QC, Canada; 3Pediatric Surgery, Centre Hospitalier de l'Universite
Laval, Quebec, QC, Canada
BACKGROUND: Hirschsprung disease is considered a chronic condition with lifelong implications. Unfortunately,
there is a lack of data to help caregivers in the follow-up of these patients, particularly regarding the impact of
syndromic forms in the outcomes. Therefore, the aim of this study was to compare the functional outcomes in
isolated Hirschsprung disease (I-HD) versus syndrome associated Hirschsprung disease (SA-HD) at 1, 3, 5, and 10
years.
METHODS: We retrospectively reviewed all patients diagnosed with Hirschsprung disease from January 1990 to
May 2021 at our tertiary care pediatric center. Ninety-five patients were identified and seventy-six were included.
SA-HD was defined as a syndrome known to be associated to Hirschsprung disease or with a severe
encephalopathy. Demographic data, investigation performed, length of affected bowel, type of surgery and postoperative complications were reviewed. Outcomes data were analyzed by descriptive statistics including
constipation, fecal and urinary continence, use of bowel continence medications and perianal dermatitis.
RESULTS: Patient characteristics, including age at surgery, gender, investigation performed and the level of
aganglionosis were comparable between both groups (p > 0.05). There were 52 patients with I-HD and 24 with SAHD. Sixty (78.9%) were males. The median age was 9 days at diagnosis ( Q1;Q3 : 3.00;37.00) and 1.5 month at
surgery (Q1;Q3 : 1.00;5.00). The rectosigmoid was most commonly affected in 42 patients (55.3%) followed by the
rectum alone in 12 (15.8%) patients. No significant difference was seen in immediate post-operative complications
between both groups (41.7% in I-HD and 31.4% in SA-HD; p=0.4403). Syndromes encountered were Down
syndrome (37.5%) followed by severe encephalopathy (29.2%), MEN (8.3%), hypoventilation syndrome (8.3%),
oro-facio-digital syndrome (8.3%), Smith-Lemli-Opitz (4.2%) and Bardet-Biedl (4.2%). Only patients with
sufficient data at follow-up were included at 1y (n=71), 3y (n=50), 5y (n=38) and 10y (n=11). The SA-HD patients
became bowel continent at a statistically significant older age (mean age 8.43y vs 4.94 years p=0.0471) and received
more bowel continence medications. At 5y, SA-HD patients needing ≥ 2 medications for bowel continence
represented 54.5% vs 11.1% of I-HD patients (p=0.009). Despite not statistically significant, there was a trend
toward more constipation in the SA-HD at 3y (28.6% vs 16.7%), 5y (54.5% vs 22.2%), 10 y (83.3% vs 20%).
Furthermore, the SA-HD patients were urinary incontinent at a significantly older age (p=0.0136 at 5y). Lastly,
although not statistically significant between both groups, perianal dermatitis was still a very important issue in
respectively 23.9%, 12.2% and 13.2% patients at 1, 3 and 5 years.
CONCLUSION: Clinicians should be aware that syndromic patients with Hirschsprung disease are more prone to
constipation and continence problems when compared to isolated disease. They need more and prolonged bowel
management medications. Perianal dermatitis and urinary incontinence are both important complications to address
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in patient care. Despite the limitation of a retrospective study, these results should prompt a longer follow-up of
these patients due to their multiple associated conditions, especially in the SA-HD group. Further studies are needed
to better understand this population.

163 OVERACTIVE BLADDER SYNDROME SYMPTOMS IN YOUTH WITH ABDOMINAL PAINASSOCIATED DISORDERS OF GUT-BRAIN INTERACTION. Hunter Friesen2, Pierce Thompson1, Jennifer
Schurman1, Craig Friesen1
1
Pediatric Gastroenterology, Children's Mercy Hospitals and Clinics, Kansas City, MO; 2University of Kansas
School of Medicine, Kansas City, KS
Abdominal pain-associated disorders of gut-brain interaction (AP-DGBI) are quite prevalent in youth with the two
most common being irritable bowel syndrome (IBS) and functional dyspepsia (FD), which frequently overlap in
individual patients. In addition, a previous study also demonstrated overlap with symptoms of overactive bladder
syndrome (OBS; increased urination, nighttime urination, and urinary urgency) in children and adolescents with APDGBIs. The current study was undertaken to determine prevalence for OBS symptoms and their relationship to APDGBI diagnosis and individual symptoms in a large cohort of patients fulfilling criteria for an AP-DGBI.
Methods: Consecutive patients presenting to an abdominal pain clinic who fulfilled Rome IV criteria for an APDGBI were eligible for inclusion. All patients in this clinic complete a standardized history which is entered into an
electronic database. The database was utilized for analyses in the current study. The standardized history assesses
for symptoms utilized within the Rome IV criteria for FD and IBS as well as a variety of other symptoms.
Additional symptoms assessed within the current study include predominant stool form (normal, hard, and
loose/diarrheal), stool frequency, excessive gas, and the three symptoms of OBS.
Results: The study cohort consisted of 226 patients (72% female; mean age 13.9 ± 2.7 years). Pain was daily in
62%, several times per week in 21%, and weekly in 17%. Eighty-nine percent fulfilled criteria for FD and 59% for
IBS, with 52% fulfilling criteria for both. Forty percent reported abdominal pain in association with a change in
stool form, 32% a change in stool frequency, 38% a change in pain with stools (decreased in 24% and increased in
14%), and 38% reported excessive gas. Sixty-two percent reported having 1-2 stools per day, 18% less than daily
stools, and 37% having 3 or more stools daily. Predominant hard stools were reported by 17% and loose/diarrheal
stools by 33%. Increased urinary frequency was reported by 19%, nighttime urination by 36%, and urinary urgency
by 34%. There was no significant relationship between nighttime urination and Rome diagnosis or any specific
symptom. Urinary urgency had no relationship to the presence of FD but occurred more often in those with versus
those without IBS (42% vs. 22%; p=.004). Urinary urgency occurred more often in those reporting a change in stool
form (51% vs. 35%; p=.043), a change in stool frequency (45% vs. 26%, p=.011) and excess gas (54% vs. 30%;
p=.001). There was no significant relationship between urinary urgency and a change in pain with stools. There was
no significant relationship between stool form and urinary urgency.
Conclusion: AP-DGBIs have significant overlap with symptoms of OBS driven primarily by a significant
relationship to IBS. This relationship does not appear to be dependent on stool form. Further studies are warranted to
determine the nature of the association and particularly to assess whether bladder symptoms represent therapeutic
targets that may improve IBS treatment outcomes.

164 ASSESSING THE PREVALENCE OF AVOIDANT/RESTRICTIVE FOOD EATING DISORDER
SYMPTOMS IN CHILDREN WITH GASTROPARESIS, FUNCTIONAL DYSPEPSIA, AND HEALTHY
CHILDREN. Isha Kaul1,2, Helen Burton Murray4,3, Salma Musaad2,6, Danita Czyzewski6,5, Bruno
Chumpitazi1,2, Robert Shulman1,2
1
Section of Pediatric Gastroenterology, Hepatology & Nutrition, Baylor College of Medicine, Houston, TX; 2USDAARS Children's Nutrition Research Center, Houston, TX; 3Harvard Medical School, Boston, MA; 4Center for
Neurointestinal Health, Division of Gastroenterology, Massachusetts General Hospital, Boston, MA; 5Department
of Psychology, Texas Children's Hospital, Houston, TX; 6Baylor College of Medicine Department of
Pediatrics, Houston, TX
Background: Patients with gastroparesis (Gp) and functional dyspepsia (FD) may self-impose dietary restrictions
and/or modify foods to control symptoms. If dietary restrictions/modifications are severe enough, patients may
develop psychosocial and/or nutritional consequences meeting criteria for avoidant/restrictive food intake disorder
(ARFID). ARFID has been reported in up to 40% of adults with Gp and/or FD; however, rates among children with
Gp and/or FD are unknown.
In an ongoing, longitudinal, prospective study in children with Gp and FD undergoing gastric emptying scintigraphy
(GES), we Aim to identify: 1) The frequency of ARFID and other eating disorder symptoms; 2) Trajectory of
ARFID symptoms over two months; 3) The potential relationship between ARFID symptoms and percent gastric
retention. Additionally, we aim to compare the frequency of ARFID symptoms in healthy children (HC) to those
who have Gp and FD.
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Methods: Patients ages 10-17 years with dyspepsia symptoms without an underlying organic gastrointestinal
disorder undergoing GES are being recruited for this prospective study. Age- and sex- matched HC also are being
recruited but do not undergo GES. Results of GES per radiology report are recorded; those with delayed gastric
emptying are grouped as Gp and those with normal emptying as FD. All participants complete a general health
questionnaire and three eating disorder measures—the Nine Item ARFID Screen (NIAS) and the Pica ARFID
Rumination Disorder Interview-ARFID Questionnaire (PARDI-ARQ) for ARFID symptoms; and separately, the 8item short form of the Children’s Eating Disorder Examination-Questionnaire (ChEDE-Q8) to assess risk for other
eating disorder symptoms (e.g., anorexia nervosa). The questionnaires are readministered to all participants 2
months later. The criteria for identifying ARFID symptoms using the NIAS is based on the cutoffs previously
published PMID: 32677153, and for the PARDI-ARQ is based on the validation study presented by Thomas et al.,
2020.
Results: To date, the mean ± SD age of the participants at baseline was 14.7 ± 1.9 years with no significant
difference among the Gp (n=30), FD (n=36), or HC (n=38) groups. There were no significant differences among
groups in the proportion of females, race, or ethnicity. Based on the baseline ChEDE-Q8, n=1 (3.2%), n=2 (5.3%),
n=2 (5.1%) of those with Gp, FD, and HC, respectively screened high risk for another eating disorder, and were
subsequently excluded from further analysis pertaining to frequency of ARFID symptoms. At baseline, the
frequency of ARFID symptoms based on the NIAS was not statistically different between children with Gp (46.7%)
vs FD (58.3%) (Table; P=0.35). In contrast, the frequency of ARFID symptoms was significantly higher in those
two groups vs HC (7.9%) (Gp vs HC P=0.001; FD vs HC P<0.0001; Table). The frequency of ARFID symptoms
based on PARDI-ARQ was not statistically different between children with Gp (60.0%) vs FD (72.2%) (Table;
P=0.29). Like the NIAS results, based on the PARDI-ARQ the frequency of ARFID symptoms was significantly
less (7.9%) in HC (Gp vs HC p <0.0001; FD vs HC P<0.0001; Table). Two-month follow-up was obtained in n=10
(33.3%) and n=13 (36.0%) of those with Gp and FD, respectively, with data for HC in progress (Table). The
proportion of children with ARFID symptoms at 2 months in children with Gp ranged from 30.0 to 40.0%, while for
those with FD it ranged from 15.4 to 38.5% (not significantly different between the two groups). Combining the Gp
and FD groups, there was no significant relationship between percent gastric retention and ARFID symptoms based
on NIAS or PARDI-ARQ.
Summary: In this ongoing study, we found that significant ARFID symptoms are highly prevalent (approximately
ranging 47-72%) among children with Gp and FD compared to HC; however, ARFID symptoms are not related to
gastric retention. These symptoms were still present, although less frequently, after 2 months. Further studies are
needed to understand the nature of ARFID symptoms among pediatric patients with Gp and FD, including when
self-imposed dietary restriction crosses the line into ARFID.
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166 FUNCTIONAL GASTROINTESTINAL DISORDERS IN CHILDREN FOLLOWING SARS-COV-2
INFECTION RESEMBLE OTHER POST-VIRAL SYNDROMES. Jonathan Berken2,1, Kaitlin Keeley2, Miguel
Saps3, John Fortunato2, Joshua Wechsler2
1
Pediatric Gastroenterology, Hepatology, and Nutrition, The Children's Hospital of
Philadelphia, Philadelphia, PA; 2Pediatric Gastroenterology, Hepatology, and Nutrition, Ann and Robert H Lurie
Children's Hospital of Chicago, Chicago, IL; 3Pediatric Gastroenterology, Hepatology, and Nutrition, University of
Miami School of Medicine, Miami, FL
BACKGROUND: Post-infectious functional gastrointestinal disorders (PI-FGID) involve a broad group of wellrecognized conditions such as Irritable Bowel Syndrome (IBS) and Functional Dyspepsia (FD) that follow an
infectious illness involving the GI tract. Post-infectious IBS (PI-IBS) is the most well-known entity occurring in
~10% of patients following acute gastroenteritis due to bacteria or enteropathic viruses, and can last for several
months.
The SARS-CoV-2 (COVID-19) virus appears to infect the GI system as well as the respiratory tract. While
respiratory signs and symptoms are generally the most prominent and life-threatening aspects of COVID-19
infection, nearly half of COVID-19 cases present with digestive symptoms such as diarrhea, anorexia, vomiting,
nausea, and abdominal pain. COVID-19 infection has also been associated with autonomic dysregulation,
manifesting as fatigue or dizziness. In addition, COVID-19 may infect the brain and lead to MRI changes which
may alter emotions and somatic perception.
The goal of this study was to determine the impact of COVID-19 on PI-FGID symptoms in children and
adolescents.
METHODS
Recruitment: An electronic medical record (EMR) search was carried out to find all patients 8 years of age or older
who were COVID-19 tested at the Ann and Robert H. Lurie Children’s Hospital of Chicago between November
2020 and October 2021.
Questionnaires: A COVID-19 Phenotype survey was administered to identify COVID-19 symptoms, severity, and
duration in the 7 days prior to the COVID-19 test. The following questionnaires were distributed to the parent or
guardian of the COVID-19 tested child with instructions to refer to the 3 months following the test (1) COMPASS31 – assesses presence of symptoms of dysautonomia; (2) PEESS v2.0 – assesses frequency and severity of
symptoms of esophageal dysfunction; (3) QPGSIV – assesses presence of functional nausea/vomiting, defecation,
and pain disorders; (4) Nausea Profile (NP) – assesses severity of somatic, gastrointestinal and emotional symptoms
associated with nausea; (5) Dyspepsia Symptom Survey (DSS) – novel survey to assess frequency and severity of
symptoms related to gastric or duodenal dysfunction; (6) Nausea Severity Profile – assess severity of nausea (7)
PedsQL General Well-Being Survey – assesses overall quality of life. An email was sent in July 2021 to patients
tested November 2020-March 2021, and an email was sent in December 2021 to patients tested April–October 2021.
Consent was obtained by patients agreeing to complete the surveys, and data were collected to a RedCAP database.
Data analysis: A comparison of survey results was carried out for the following subgroups: COVID-19 positive,
COVID-19 negative without symptoms at time of viral testing, and COVID-19 negative with symptoms at time of
viral testing. Due to the small size of the COVID-19 positive group relative to the COVID-19 negative groups, a
Mann-Whitney U was utilized to compare the COVID-19 positive group with the COVID-19 negative
asymptomatic group and COVID-19 negative symptomatic group separately, along with the COVID-19 negative
asymptomatic group versus the COVID-19 negative symptomatic group. Categorical data were compared via
Fischer’s Exact Test.
RESULTS: A total of 771 patients/parent(s)/guardian(s) completed the required questionnaires. The demographics
for each of the comparative subpopulations were well-matched. The COVID-19 negative patients with symptoms
present prior to the COVID test had significantly increased composite scores on all surveys compared to the
COVID-19 negative asymptomatic group (p-values=0.014-0.0001). The COVID-19 positive group had no
significant differences in composite scores compared to the COVID-19 negative symptomatic group with the
exception of the NP somatic score (p-value=0.02). The COVID-19 positive group had significantly increased
composite scores compared to the COVID-19 negative asymptomatic group on the DSS frequency composite and
NP somatic, gastrointestinal, and emotional scores (p-value=0.03-0.0001). The COVID-19 negative symptomatic
group had a significant increase in FGID prevalence detected by the QPGSIV (p-value <0.05) compared to the
COVID-19 negative asymptomatic group, while the COVID-19 positive group showed no difference.
CONCLUSIONS: We found an increased frequency of functional dyspepsia and nausea symptoms compared to a
control population, although no differences were seen compared to a population with presumptive non-COVID-19
infection. Further, we found a significant increase in somatic and emotional symptoms in COVID-19 positive
patients compared to a control population underscoring the need for a comprehensive biopsychosocial approach.
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Thus, Long-COVID GI disease likely exists in children. However, its manifestations do not appear worse than those
following any other viral infection.

167 CALRETININ IMMUNOHISTOCHEMISTRY IS SUPERIOR TO CONVENTIONAL H&E
EXAMINATION FOR DIAGNOSIS OF HIRSCHSPRUNG'S DISEASE IN RECTAL SUCTION
BIOPSIES. Judy Jasser1, Ibrahim Abukhiran2,3
1
Pediatrics, Western Michigan University, Kalamazoo, MI; 2The University of Iowa Hospitals and Clinics
Department of Pathology, Iowa City, IA; 3Pathology, UPMC, Pittsburgh, PA
Background: Hirschsprung's disease (HD) is caused by absent enteric innervation and ganglion cells in submucosal
and myenteric rectal plexuses. Hematoxylin and eosin (H&E) examination of a rectal suction biopsy is considered
the current gold standard method for establishing the diagnosis of HD. However, the absence of ganglion cells might
be a falsely present in the physiologic aganglionic zone of the distal rectum or if the biopsy is limited by being
small, fragmented, or superficial (i.e not having enough submucosa where the ganglion cells usually present).
Recently, calretinin immunohistochemistry (IHC) has emerged as an ancillary testing modality adjunct to H&E
examination, with absence of calretinin immunoreactive mucosal innervation in lamina propria considered highly
predictive of HD. We sought to characterize the diagnostic utility of calretinin IHC and its added benefit in
confirming or excluding the diagnosis of HD.
Methods: A total of 167 rectal suction biopsies were reviewed. The following variables were recorded: biopsy
adequacy for evaluation, presence of submucosa, H&E examination for identification of ganglion cells and
hypertrophic nerves, ganglion cells morphology, calretinin IHC result, and final diagnosis (HD vs normal). Fisher's
exact and Wilson-Brown tests were conducted for sensitivity, specificity, positive predictive value, and negative
predictive value analysis.
Results: 5% of the biopsies were insufficient for evaluation. Ganglion cells were absent (by H&E examination) in
30% (48 of 159) of cases which had adequate material for evaluation, in which 15% (7 of 48) of cases had normal
calretinin IHC expression, ruling out the diagnosis of HD. The diagnosis of HD was confirmed in 41 cases.
Calretinin IHC was abnormal in all the HD cases (n= 41). Calretinin IHC expression was normal in all tested normal
cases [(i.e cases of which ganglion cells were identified by H&E examination; (n=39)]. Most importantly, there were
no normal cases that had abnormal calretinin IHC pattern. The use of calretinin IHC increase the specificity/positive
predictive value of H&E examination from 94%/85% to 100% (p<0.0001).
Conclusion: Absent ganglion cells on H&E examination can be a “false positive” in 6% of cases with a positive
predictive value of only 85%. The use of calretinin IHC increase the specificity and the positive predictive value of
H&E examination to 100%. Therefore, calretinin IHC might be helpful in ruling out HD in patients with falsely
absent ganglion cells which can save them unnecessary surgical “pull through” procedures.
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Figure 1: A: Representative rectal suction biopsy showing adequate submucosal tissue sufficient for ganglion cells
evaluation by H&E. B: Higher magnification examination fails to identify ganglion cells in the submucosal
compartment raising the possibility of Hirschsprung's disease. C: Calretinin immunostain of the same case highlight
intact mucosal innervation (immunoreactive lamina propria neurites in between the colonic crypts), strongly arguing
against the presence of Hirschsprung disease. D: Calretinin immunostain from confirmed Hirschsprung disease
showing complete absence of mucosal innervation.

Table 1
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169 USE OF AN ANTEGRADE ENEMA PROGRAM IN PEDIATRIC PATIENTS WITH IDIOPATHIC
CONSTIPATION; PREDICTORS OF SUCCESS. Julia Grabowski2, Peter Osgood1, Julie Shotwell1, Alison
Osborne2, Taylor Sepuha2, John Fortunato1
1
Gastroenterology, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL; 2Pediatric Surgery, Ann
and Robert H Lurie Children's Hospital of Chicago, Chicago, IL
Background: Idiopathic constipation in pediatric and adolescent patients can pose a significant treatment challenge.
Patients may present with fecal impaction, soiling, or a combination of findings. In some cases, standard treatment
with diet modifications or oral laxatives are unsuccessful and rectal enema therapy is not tolerated. In these cases,
patients may benefit from antegrade enemas to manage their symptoms. We hypothesized that patient characteristics
and treatment factors predict success with antegrade enemas.
Methods: We performed an IRB-approved retrospective review of all patients with the diagnosis of idiopathic
constipation who underwent cecostomy tube placement over a 32-month period. After tube placement, these patients
were managed in in a combined GI-surgery colorectal clinic. We examined: age at time of cecostomy placement, use
of preoperative anorectal and colonic manometry testing, participation in pelvic floor physical therapy and
biofeedback, and success of flushes (as defined as resolution of preoperative soiling or impaction). No patients were
lost to follow up. Variables were analyzed with multivariate regression, and a p<0.05 was considered statistically
significant.
Results: There were 38 patients (18 male; 20 female) treated with a cecostomy tube between March 2019 and
November 2021. The average patient age was 10.8 years (range 2-20 years). Overall, 35/38 (86.8%) were successful
on a flush program. Of these, 20 were on a pre-op enema program, 34 had anorectal manometry and 21 had colonic
manometry. Both preoperative patient characteristics and treatments were not significantly associated with clinical
outcomes. Two of the 35 patients had had resection at the time of cecostomy tube placement. After initial cecostomy
placement, 4 of the 38 patients were considered unsuccessful, and 2 of these then had post-cecostomy bowel
resection. One of those with post-cecostomy resection was later successful. Of those with a successful cecostomy
outcome, 7 were able to effectively transition off flushes to an oral laxative regimen within approximately 2 years
from time of placement.
Conclusions: While antegrade enemas are an effective treatment option for severe idiopathic constipation,
preoperative rectal enemas and manometry may not be required prerequisites before cecostomy tube placement.
Despite a small number of patients requiring colonic resection, antegrade enemas offer potential to allow a more
optimal oral laxative regimen in the future. These findings can provide guidance for physicians, patients and
families towards earlier intervention for refractory constipation and set realistic expectations.

170 HIDA WAY TO GO?. Kacie Denton, Anjali Malkani, Kiana Johnson, Patrick Costello
Pediatrics, East Tennessee State University James H Quillen College of Medicine, Johnson City, TN
Introduction: For pediatric patients with functional gallbladder disorder (FGBD), clinicians often rely on extensive
work up to determine the indication for a cholecystectomy. Included in the workup, a HIDA (hepatobiliary
iminodiacetic acid) scan is perhaps the most relied upon study for determining the indications of a cholecystectomy.
A HIDA ejection fraction (EF) of 35% or lower in adults is considered abnormal; this is considered abnormal in
pediatrics at this time. There is concern in recommending cholecystectomy in patients with FGBD as there is not a
guarantee of symptom resolution post operatively. Therefore,the purpose of this study was to examine pre- and postop variables among a pediatric patient population with a history of a cholecystectomy and investigate possible
associations resulting in better patient outcomes with symptom relief.
Methods: This retrospective cohort study included 150 pediatric patients with a history of cholecystectomy
performed between 2014-2017 at a rural children’s teaching hospital. Hospital medical charts and outpatient clinic
charts were abstracted and reviewed for pre-operative symptoms, laboratory and radiologic investigations, pathology
review, and post-operative outcomes. Analysis. Analysis included frequencies of symptoms, cross tabulations
between HIDA scan ejection fraction, obesity, presence of post op symptoms, and chi-square tests of association. At
the time of submission, additional analyses are being conducted.
Preliminary results: Of the 150 patients, 100 patients did not have cholelithiasis and were therefore included in the
patient sample. Of these patients, 79 patients had a documented HIDA scan reported, 56 of which had an EF less
than 35% which is considered abnormal. Of these with abnormal EF, 15 patients had documentation of a trial of
proton pump inhibitor (PPI) medication prior to the HIDA scan, of which 7 patients had resolution of symptoms post
cholecystectomy.
Post cholecystectomy, 36 of 100 patients with FGBD had documentation of persistent symptoms, including
abdominal pain, nausea,and vomiting. More than half of these patients had an EF less than 35%.
Conclusion: In spite of having an EF of less than 35%, which is considered abnormal, more than 50% of patients
with FGBD had persistent symptoms post cholecystectomy. Additional analysis is ongoing to evaluate other
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variables which may be consistent with favorable outcomes following cholecystectomy. These variables include
presence of obesity and prior investigations. We plan to analyze potential correlation of pathology findings with
HIDA EF.

171 DEVELOPMENTAL, PSYCHIATRIC AND GASTROINTESTINAL COMORBIDITIES OF
PEDIATRIC RUMINATION SYNDROME. Kari Baber1,2, Hayat Mousa3,5, Maura Downing4, Sarah MayerBrown1,2
1
Division of Child and Adolescent Psychiatry and Behavioral Sciences, The Children's Hospital of
Philadelphia, Philadelphia, PA; 2Psychiatry, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA; 3Gastroenterology, Hepatology & Nutrition, The Children's Hospital of
Philadelphia, Philadelphia, PA; 4The Children's Hospital of Philadelphia, Philadelphia, PA; 5University of
Pennsylvania Perelman School of Medicine, Philadelphia, PA
Background: Rumination syndrome (RS) is a functional gastrointestinal (GI) disorder characterized by effortless
postprandial regurgitation. Although RS appears to be rare in community samples, it is likely more common among
patients presenting to gastroenterology clinics. However, even in specialty settings, RS diagnosis can be challenging
due to overlap with other GI conditions and evolving diagnostic criteria that reflect clinical consensus but a limited
evidence base. While RS has been described as more common in individuals with developmental disabilities and
psychiatric comorbidities, there is a paucity of published data describing developmental, psychiatric or GI
comorbidities in pediatric patients with RS.
Methods: Retrospective data were extracted from the electronic medical record (EMR) for patients aged 3 to 18
years with a RS diagnosis (ICD10 F42.8, F98.21, P21.1, R11.0) during an outpatient gastroenterology clinic visit at
a pediatric academic medical center in the mid-Atlantic United States between January 2016-July 2021. The authors
(SMB, KFB) extracted demographic and diagnostic data from the EMR as approved by the Institutional Review
Board (IRB 17-014216). Data were entered in REDCap before being exported to SPSS. Data analysis consisted of
descriptive statistics to examine demographic variables and comorbidities and chi-square analyses to evaluate
whether the presence of comorbid developmental (DEV), psychiatric (PSY) and GI conditions differed between
patients aged 3-10 years and those aged 11 – 18 years.
Results: 116 patients (46.6 % female; mean age = 10.8 years, SD = 4.1) were diagnosed with RS. Patient
racial/ethnic backgrounds were identified in the EMR as Hispanic or Latino (2.6%), Asian (4.3%), Black or African
American (9.5%), or White (74.1%). 9.5% of the sample was missing racial/ethnic data in the EMR. 55 RS patients
(47.4%) were aged 3-10 (median age = 7 years; M = 7.1, SD = 2.2); 61 were aged 11 – 18 (median age = 14 years;
M = 14.1, SD = 2.1).
Table 1 summarizes comorbid conditions documented in the EMR at the time of RS diagnosis. In the total sample,
most patients with RS did not present with DEV (62%) or PSY (69%) comorbidities. GI comorbidities were more
common, evident in 62% of RS patients. Among patients with DEV comorbidities, speech/language delay was most
common (17.2%), followed by autism spectrum disorder (15.5%). Among PSY comorbidities, ADHD was most
common (17.2%), followed by anxiety (14.7%). The most common GI comorbidity was GERD (44.0%), followed
by constipation (18%).
Older patients with RS were significantly more likely than younger patients to have a diagnosed PSY comorbidity
(X2 = 6.81, p < .01). There were no statistically significant differences between age groups in terms of DEV (X2 =
2.52, p > .05) or GI comorbidities (X2 = 0.62, p > .05).
Conclusions: Most pediatric patients diagnosed with RS in an outpatient gastroenterology clinic presented without
developmental and psychiatric comorbidities, although older patients were significantly more likely to present with
psychiatric diagnoses. Regarding PSY comorbidities, this finding is novel in comparison to contemporary estimates
reinforcing the need for prospective, well-designed studies. GI comorbidities were more common, and GERD was
especially frequent. In this sample, the presence of comorbid GERD was similar to global prevalence based on a
large epidemiological study of adult patients. Future studies are needed to investigate how the presence of
developmental, psychiatric or GI comorbidities impacts the nature and effectiveness of RS treatment and whether
this varies across the lifespan.
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172 IMPROVEMENT IN COLONIC MOTILITY AFTER SURGICAL DIVERSION IN CHILDREN WITH
REFRACTORY CONSTIPATION. Kathryn Hawa1, Ihab Halaweish2, Alessandra Gasior2, Richard Wood2, Neetu
Bali1, Karla Vaz1, Desale yacob1, Carlo Di Lorenzo1, Peter Lu1
1
Division of Gastroenterology, Hepatology, and Nutrition, Nationwide Children's
Hospital, Columbus, OH; 2Department of Pediatric Colorectal & Pelvic Reconstructive Surgery, Nationwide
Children's Hospital, Columbus, OH
Background: Colonic manometry is an essential tool in the evaluation of colonic dysmotility in the setting of
constipation unresponsive to medical and behavioral treatment. While colonic diversion through creation of an
ileostomy/colostomy has been used with success in the management of refractory constipation, little is known about
changes in colonic motility after diversion.
Methods: We retrospectively reviewed medical records of patients <21 years of age who had a colonic manometry
before and after colonic diversion for constipation refractory to conventional treatment with formation of an
ileostomy or a colostomy from 2009-2020. Manometry tracings were reviewed by a GI motility specialist for the
presence/extent of high amplitude propagating contractions (HAPCs) before and after administration of stimulant
medications. Clinical outcomes after surgical intervention were also recorded.
Results: Twelve children were included (median age 6 years at time of diverting ostomy, 58% male). Six had
functional constipation, 4 pseudo-obstruction, and 2 Hirschsprung’s disease. Co-morbidities were present in 67%
including prematurity (1/12), trisomy 21 (1/12), obesity with PCOS (1/12), mitochondrial disorder (1/12), behavioral
abnormalities (2/12), functional abdominal pain (1/12), and failure to thrive (1/12). Eleven had an ileostomy and one
a colostomy. At baseline, 1 patient had normal colonic manometry results. HAPCs were absent in 5 patients and 6
patients had HAPCs terminating prematurely in the transverse or descending colon. After diversion, 7 patients had
improvement in motility as measured by HAPC number and extent including 4 patients with HAPCs that propagated
further than prior to diversion. Of the 7 patients with improvement in motility, 5 underwent takedown and at follow
up 5/7 had improved. Of the 5 patients who did not have improvement in motility, 3 underwent takedown and at
follow up 2/5 had improved (although one also started SNS treatment). A summary of patient data is shown
in Table 1.
Conclusions: In our cohort, colonic diversion led to improvement in colonic motility in the majority of children
with refractory constipation. Children who experienced improvement in colonic motility after diversion tended to
have better outcomes after takedown, although our analysis is limited by small sample size.
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174 IMPACT OF THE COVID-19 PANDEMIC ON ABDOMINAL PAIN, EMOTIONAL DISTRESS,
QUALITY OF LIFE, SLEEP, AND DISABILITY IN CHILDREN WITH FUNCTIONAL ABDOMINAL PAIN
DISORDERS. Kendra Kamp1, Tasha Murphy2, Robert Shulman3, Miranda van Tilburg5, Joan Romano4, Rona
Levy2
1
Biobehavioral Nursing and Health Informatics, University of Washington, Seattle, WA; 2School of Social
Work, University of Washington, Seattle, WA; 3Pediatrics, Baylor College of Medicine, Houston, TX; 4Psychiatry
and Behavioral Sciences, University of Washington, Seattle, WA; 5Marshall University, Huntington, WV
Purpose: The COVID-19 pandemic has the potential to influence the well-being of families and children with
Functional Abdominal Pain Disorders (FAPDs). Given the known relationship between stress and abdominal pain in
children with FAPDs, we hypothesized pandemic-related changes (e.g., reductions in family finances, social
interactions) could affect health outcomes. Our aim was to examine the potential impact of the pandemic on
abdominal pain, quality of life, psychological and physiological symptoms, and functional disability in children with
FAPDs.
Methods: Ninety-one parents of children ages 7-12 who met the Rome IV criteria for a FAPD completed baseline
questionnaires as part of an ongoing randomized controlled intervention trial on their child’s Quality of life
(PedsQL), Pain Behavior and Response (PBQ, PBCL, PRI), Pain Catastrophizing (PCS), Psychological Symptoms
(SCL-90), Functional Disability (FDI), and sleep habits (CSHQ). Heart rate was also measured. Participants were
categorized into two groups, based on the date of entry into the original study, as before or during the COVID-19
pandemic, allowing us to take advantage of a naturally occurring opportunity to assess potential impacts of the
pandemic.
Results: Sixty-one participants were consented before, and 30 participants were consented during the COVID-19
pandemic. Parents in the latter group reported their children to have more days of abdominal pain, higher pain
frequency, pain behavior, disability, helplessness, and depression, and significantly lower quality of life, compared
to the before COVID group (Table 1). Finally, child sleep anxiety and overall sleep difficulty were significantly
higher during COVID. Children also had a significantly higher mean heart rate during the COVID-19 pandemic.
Conclusions: Our findings suggest that the COVID-19 pandemic has impacted children with FAPDs in multiple
domains. Of concern, parents of children with FAPDs reported greater child pain frequency, disability, and pain
behaviors during the pandemic than before the pandemic. Parents also reported significant increased child emotional
distress during the COVID-19 pandemic and impacts on quality of life during COVID-19; in fact, most scores on the
PedsQL were lower than those previously reported for children receiving cancer treatment. Child sleep anxiety and
Volume 75, Supplement 1

S117

overall disordered sleep also worsened during the pandemic. Additionally, physiological changes (mean heart rate)
were observed during the pandemic (Figure 1). Possible explanations for these findings could include increases in
child and family stress, and greater parental awareness of child symptoms due to increased time at home together, or
parents’ own increased stress levels. Clinicians and researchers should be aware of the potential impact of COVID19 pandemic on these areas to inform research as well as treatment of children with FAPDs.

175 CAN SIGHT OR SMELL OF FOOD INDUCE GASTROCOLONIC RESPONSE?. Lev
Dorfman1, Anundorn Wongteerasut2, Khalil El-Chammas1,3, Rashmi Sahay4, Lin Fei4, Ajay Kaul1,3
1
Division of Pediatric Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Department of Pediatrics, Phramongkutklao Hospital, Bangkok, Thailand; 3Department of
Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH; 4Biostatistics, Cincinnati Children's
Hospital Medical Center, Cincinnati, OH
Introduction:
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Gastrocolonic reflex (GCR) is a physiologic increase in motor activity of the colon following meal ingestion. The
reflex is thought to be provoked by mechano- and chemoreceptors in the stomach and the duodenum and is
influenced by caloric intake and meal component. GCR is mediated by the Vagus nerve and modulates motor
activity of the colon. The presence of GCR, defined by a postprandial increase in motility index (MI) in colonic
manometry studies, is used as a marker of normal extrinsic neuronal modulation of colonic motor activity.
The aim of our study was to investigate whether GCR could be induced by sensory stimulation (visual or olfactory)
prior to food ingestion, and to describe the manometric characteristics of patients that show this response.
Methods:
A retrospective study was conducted based on electronic medical records of pediatric patients between July 2019
and July 2021 who were reported as having normal colonic manometry studies performed for intractable idiopathic
constipation. Presence of sensory (visual/olfactory) GCR was defined as an increase by at least 25% of the baseline
MI after placing the food tray in full sight of patients with intact vision and smell sensations. Data was compared
between patients who had a sensory GCR response to patients who did not, as well as between patients who
demonstrated post prandial GCR to those who did not.
Results:
Eighty-nine patients met the inclusion criteria, 47.2% of whom were female with a median age of 9 years (IQR of 5,
12). Forty-seven (52.8%) patients had a positive sensory GCR. No statistically significant differences between
sensory-positive and sensory-negative GCR groups were noted with respect to age, sex, associated comorbid
conditions, and presence of high amplitude propagated contractions (HAPC).
Compared to the sensory-negative GCR group, sensory-positive GCR patients included significantly higher
proportion with a postprandial GCR (93.6% vs. 76.2%, p-value=0.02) and lower fasting (baseline) MI (2.08 mmHg
vs. 3.54 mmHg, p<0.01). Example of patients with sensory-positive and sensory-negative GCR is presented in
Figure 1.
Thirteen (14.6%) patients who had no postprandial GCR, had higher baseline MI (median of 3.69 vs. 2.46 mmHg,
p<0.05) and lower rate of sensory-positive GCR (23.1% vs 57.9%, p<0.05), than those who had postprandial GCR.
No significant association was found between patient’s age and baseline MI.
Discussion:
Visualizing or smelling food resulted in a significant increase in MI (GCR) in more than 50% of constipated patients
with normal manometry studies. Our findings propose an alternate (cortical) pathway that could induce GCR, likely
signaling via the Vagus nerve. Furthermore, significantly higher baseline colonic MI both among sensory-negative
GCR patients and patients without postprandial GCR, may be a marker of colonic dysmotility. This central sensory
pathway provoking GCR may have clinical implication in the diagnosis and management of patients with colonic
dysmotility.

Figure 1:
A: Colonic manometry of a 6-years-old female with sensory-positive GCR.
B: Colonic manometry of an 11-years-old male with sensory-negative GCR.
MI: Motility index; GCR: Gastro-colonic reflex
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176 DIAGNOSIS SEEN IN AUTISTIC CHILDREN IN OUTPATIENT GI DEPARTMENT. Lina
Yossef1, Kent Williams1,2
1
Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Department of Pediatrics, The Ohio State
University Wexner Medical Center, Columbus, OH
Background: Autism Spectrum Disorder (ASD) Autism is a neuro-developmental disorder that affects an estimated
1 in 44 children in the United States. While studies indicate that gastrointestinal disorders occur in children with
ASD at a higher rate than in children with neuro-typical development, how much gastrointestinal disorders affect the
life of families who have children with ASD. The current study seeks to identify the most common gastrointestinal
(GI) conditions and symptoms that cause families and primary care physicians to seek assistance from a GI
specialist.
Methods: This study reviewed electronic records of all children with ASD who presented to the outpatient GI clinic
at Nationwide Children’s Hospital from January 2010 until March 2022. A list of GI diagnoses that GI specialists
made was generated by identifying the ICD codes associated with each individual patient with ASD. The individual
diagnoses were then tabulated and grouped with similar diagnoses (for example combining all “functional
constipation” diagnoses with all “chronic constipation”) to see what were the most common diagnoses that GI
specialists made.
Results: Review of medical records revealed that 3779 patients with ASD were seen in the outpatient GI clinic over
the 12-year period. After grouping the diagnoses with similar diagnoses, the percentage of all patients with the top
10 diagnostic categories were calculated. Constipation was by far the most common diagnostic category with 2222
(58.8%) patients receiving a constipation diagnosis. The next nine most common diagnostic categories were 676
(17.9%) with gastroesophageal reflux, 592 (15.7 %) with abdominal pain, 561 (14.8%) with feeding issues, 524
(13.9%) with vomiting, 498 (13.2%) with low weight/weight loss, 427 (11.3%) with diarrhea, 261 (6.9 %) with fecal
incontinence, 183 (4.8%) with inflammatory bowel disease (IBD), and (74) 2.0% Eosinophilic Esophagitis (EoE).
Conclusion: Constipation was the most common reason and diagnoses for patients with ASD to seek medical
treatment from a GI specialist. Interestingly, many of the remaining diagnoses were descriptive of common GI
symptoms, such as reflux, abdominal pain, vomiting, and diarrhea, but not associated with a known disorder such as
IBD, EoE, or Celiac Disease. Analysis of common diagnoses in children with ASD seen at a GI specialist would
indicate that common GI disorders, particularly constipation, not only affect the quality of life of children with ASD,
but significantly contribute to the utilization and increased cost of medical services for the families of children with
ASD.

177 FUNCTIONAL GASTROINTESTINAL DISORDERS AS A POST-COVID INFECTION SEQUEL IN
PEDIATRIC PATIENTS IN MEXICO. Lucia Escobedo Berumen5,1, Miguel Gallardo Luna5, Ana Isabel Quesada
Tortoriello5, María Citlalli Casillas Casillas3, Rodrigo Osegueda Mayen2,1, Jose Pablo Unda Haro1, Eduardo Neria
Maguey1, Mauricio Cortina Ramirez1, Santiago Unda Haro1, Gabriela Tijerina Tijerina4
1
Pediatrics, Hospital Angeles Lomas, Huixquilucan, Estado de México, Mexico; 2Neonatology, Instituto Nacional de
Perinatologia, Ciudad de Mexico, Ciudad de México, Mexico; 3Infectology, Hospital Infantil de Mexico Federico
Gomez, Mexico City, Mexico City, Mexico; 4Neonatology, Hospital Angeles Lomas, Huixquilucan, Estado de
México, Mexico; 5Pediatric gastroenterology and nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico
City, Mexico
INTRODUCTION:
The rate of pediatric patients diagnosed with Sars Cov 2 has increased since the early stages of the pandemic.
Gastrointestinal symptoms have been demonstrated to be relatively common in pediatric COVID-19 patients as well
as severe complications like PIMS syndrome because of the expression of ACE II in different areas of the digestive
tract which serves as a receptor for their entry and infection in the body. During the last months of the omicron
variant wave, we observed some gastrointestinal conditions in pediatric patients days after the resolution of the Sars
Cov 2 acute infection period, sparking our interest to execute further research and analysis.
OBJECTIVES:
Describe the presence of functional gastrointestinal disorders as a post-covid infection sequel
METHODS:
We performed a descriptive, cross-sectional, observational, retrospective study, were we recollected the clinical and
epidemiological data from the medical records of pediatric patients with a history of Sars cov-2 infection confirmed
with positive PCR or antigen (sars cov-2) tests at Hospital Angeles Lomas, Mexico City. We included children from
6 months up to 16 years of age, who presented functional gastrointestinal disorders at a minimum 15 days after the
infection that fulfilled Rome IV criteria. We evaluated the frequency and proportion of the qualitative variables; we
obtained the arithmetic mean and the standard deviation for the quantitative variables with normal distribution
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RESULTS:
We included data from 30 patients with confirmed covid 19 diseases by positive pcr or antigen (sars cov-2) tests,
with a mean age 5.327 ± 3.8 years Min: 7 months Max: 16 years, with a female predominance of 56.7% vs 43%
male patients. During the acute infection by covid, 20% presented respiratory symptoms, 13.3% gastrointestinal
symptoms, 36.7% only fever, 3.3% dysgeusia and 26.7% were asymptomatic. Adequate nutritional status was
detected in 93% of the patients. The mean days the patients presented manifestations was 32 ± 14 days, at a
minimum 15 days, with a maximum of 63 days, being the most frequent functional gastrointestinal disorders:
abdominal pain 90%, bloating 76%, vomit and reflux 33%, diarrhea 30%, constipation 26.7%. There was no weight
loss in the patients, the appropriate treatment was given for each case. There was no complication in 90% of the
patients, 10% presented acute abdominal pain and were transferred to the emergency room, 1 patient was diagnosed
with appendicitis and 2 patients with mesenteric lymphadenitis.
CONCLUSION
Special attention must be paid to toddler and preschooler patients with Sars Cov 2 infection, regardless of the
clinical manifestation in acute infections, mild or asymptomatic, functional gastrointestinal disorders may occur in
the first 2 months after a positive PCR test. The ileum and the colon are places in which there is a greater expression
of the ACE II, so when the enterocytes are invaded by SARS CoV-2, they may produce alterations in absorption and
other mechanisms that could be the cause of these consequences. It is of vital importance that all pediatricians are
aware of the consequences of the disease to prevent misdiagnosis.

178 IMPROVING RATES OF PSYCHOLOGY CARE IN PEDIATRIC PATIENTS WITH FUNCTIONAL
GASTROINTESTINAL DISORDERS. Madison Romano1, Yaritza DeJesus2, Racha Khalaf2
1
Medicine, USF Health Morsani College of Medicine, Tampa, FL; 2Pediatric Gastroenterology, USF Health
Morsani College of Medicine, Tampa, FL
INTRODUCTION
Pediatric gastroenterologists care for many patients with functional gastrointestinal disorders (FGID), which include
irritable bowel syndrome, dyspepsia, and others as defined by the Rome Criteria. Treatment of FGID often requires
a multidisciplinary approach, including pediatric gastroenterologists and mental healthcare providers. The
multidisciplinary approach can be more effective especially in this patient population with impaired quality of life.
At our institution, patients with FGIDs are systemically referred to mental healthcare. However, many patients do
not follow through with the referral. Via this quality improvement project, our three aims are: 1) determine the
baseline rate of establishing care with psychology once a patient is given a diagnosis of FGID and these services are
recommended; 2) understand barriers to accessing mental healthcare for patients with FGID; 3) and to implement
targeted interventions to increase rates of psychology care.
HYPOTHESIS
We hypothesize that most patients referred to mental healthcare specialists do not follow through with this
recommendation due to significant barriers, including poor access to providers due to time constraints, insurance
restrictions and poor patient engagement in the treatment plan.
METHODS
Applying the “Plan, Do, Study, Act” methodology for quality improvement between October 2020 and April 2021,
we established baseline rate of patients initiating psychology care following a diagnosis of FGID and
recommendation for mental health care by retrospective review of electronic medical record.
For current patients with FGID, we developed a Compliance Survey to interrogate common barriers to establishing
care with psychology. We administered the PedsQL gastrointestinal module survey, a validated battery for tracking
pediatric patients’ gastrointestinal symptoms and impacts on their quality of life. This battery is divided into two
subscores: psychosocial quality of life and physical health quality of life.
RESULTS
Our baseline cohort is composed of 42 patients identified from a retrospective review of the data, of whom 15 are
male (35.7%) with an average age of 14.47 years (SD = 3.03 years). Of those, we have follow-up data on 32 patients
(76.2%). All patients were contacted, but those without follow-up data did not respond. Eleven patients followed
through with the recommendation of establishing care with psychology, a 34.4% compliance rate. Of the patients
that complied with the recommendation, four reported that they were already established with a therapist (36.4%).
Reasons cited by patients who did not comply (21 of the 32 known patients) include four patients who expressed no
interest on seeing a therapist (19%) and two patients who were unable to establish care due to insurance issues
(9.5%).
Our current patient cohort is composed of prospectively collected data; these patients were given both the PedsQL
and the compliance survey.
Of 25 patients given the PedsQL, 8 were male (30%) with an average age of 15.57 years (SD = 2.3). The PedsQL
items are reverse-scored and linearly transformed to a 0-100 scale (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0), indicating
that lower scores demonstrate more GI symptoms and worse quality of life. The total PedsQL score average was
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64.15 (SD = 14.99), the psychosocial subscore was 67.48 (SD = 16.24), and the physical health subscore was 63.64
(SD = 16.15).
Currently, we have Compliance Survey data from 10 patients; of those, four followed through with the treatment
recommendation (40%). One patient had already been established with a therapist. One patient reported that they
had difficulty following through on this referral because they did not want to see a therapist. Another patient
experienced long wait times that made it difficult to find a provider.
Six patients did not comply with the recommendation (66.7%). Of these patients, five of them stated they didn’t
want to see a therapist for their gastrointestinal problems (83.3%). One patient reported that they had a difficult time
finding a therapist (16.7%).
CONCLUSION
Pediatric patients with FGID often do not follow through with mental health consultations and have poorer quality
of life as evidenced by our survey data. Our baseline data shows compliance rates are low, and the main barriers
identified are patients’ unwillingness to establish care with psychology and difficulty finding a mental healthcare
provider.
To address difficulty finding a provider and insurance issues, we will distribute a pamphlet to all patients
recommended a consult with mental health care. This pamphlet includes several mental healthcare counselors and
relevant scheduling information, including accepted insurances. We believe that these pamphlets will take the
burden of searching for mental health care providers off our patients. Follow up surveys and Peds QL will be
collected to determine if this intervention is effective.

181 TRANSITIONS OF CARE FOR ADOLESCENT PATIENTS WITH DISORDERS OF GUT-BRAIN
INTERACTION. Micaela Atkins1, Christopher Vélez2,3, Braden Kuo2,3, Helen Burton Murray2,3, Claire ZarKessler1,3
1
Pediatric Gastroenterology, Hepatology and Nutrition, Massachusetts General Hospital, Boston, MA; 2Center for
Neurointestinal Health, Massachusetts General Hospital, Boston, MA; 3Harvard Medical School, Boston, MA
BACKGROUND: Transition of care from pediatric to adult medicine is a vulnerable time for adolescent and young
adult (AYA) patients and may result in poor health and quality of life outcomes and inappropriate utilization of
healthcare resources. This process has been studied widely in pediatric chronic disease, including inflammatory
bowel disease, but little is known about the experience of AYA patients with disorders of gut-brain interaction
(DGBI; formerly functional gastrointestinal disorders). Consistent with the NIH Stage 1a for behavioral intervention
development, we aimed to (1) describe the AYA patient population transitioning from pediatric gastroenterology
care to our adult tertiary center care neurogastroenterology clinic and (2) identify risk factors which may predict
suboptimal transition of care.
METHODS: We conducted a retrospective review of consecutive referrals of AYA patients (ages 17-23, 72%
female) to our adult neurogastroenterology clinic from 2017 to 2020. We collected demographic, psychosocial and
healthcare utilization data during the transition period, which we defined as 6 months before and after the new
consultation visit in adult neurogastroenterology. In line with previous frameworks for defining transition outcome
(see Pearlstein et al, 2021),1 we defined suboptimal transition as return to pediatric care or an emergency room visit
for gastrointestinal-related abdominal complaint during the transition period.
RESULTS: Of the 109 patients with DGBI who transitioned from pediatric gastroenterology, 39 (36%) presented to
adult general gastroenterology before referral to neurogastroenterology clinic, with median interval between
gastrointestinal visits of 164 days. 30 (28%) patients met criteria for suboptimal transition of care. Age at visit,
insurance type, time since last visit or mental health diagnosis were not associated with transition outcome (Table
1). In multivariate analysis, suboptimal transitions of care were associated with provider-documented concerns for
treatment adherence (OR 13.6, 95% CI 3.7-66.3).
CONCLUSIONS: In a retrospective study of AYA patients with DGBI presenting for neurogastroenterology
consultation, we found that over a fourth had suboptimal transition of care from pediatric gastroenterology, and that
patients with concern for treatment adherence were more than 13 times as likely to have suboptimal transitions.
Unlike prior research in inflammatory bowel disease, mental health diagnosis and public insurance were not
associated with suboptimal transition. Findings will inform a future NIH Stage 1a qualitative investigation with
AYA to identify areas of need to optimize DGBI care transition.

REFERENCES
Pearlstein H, Bricker J, Michel HK, Afzali A, Donegan AM, Maltz RM, Boyle BM, Dotson JL. Predicting
Suboptimal Transitions in Adolescents With Inflammatory Bowel Disease. J Pediatr Gastroenterol Nutr. 2021 Apr
1;72(4):563-568. doi: 10.1097/MPG.0000000000003013. PMID: 33264185.
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182 AN INTEGRATIVE PEDIATRIC GI CLINIC FOR PATIENTS WITH DISORDERS OF GUT-BRAIN
INTERACTION. Michaela Curry1, Jacklyn Stellway2, Amanda Lee3
1
School of Medicine, Oregon Health & Science University, Portland, OR; 2Divisions of Pediatric Psychology &
Gastroenterology, Oregon Health & Science University, Portland, OR; 3Division of Pediatric
Gastroenterology, Oregon Health & Science University, Portland, OR
Background: Disorders of gut-brain interaction (DGBIs) are common in the pediatric population. However,
challenges arise when treating DGBIs due to significant variability in presentation of symptoms, response to
treatments, and patient and caregiver understanding of the brain-gut connection. A Pediatric GI Integrative Health
Clinic (IHC) was established at an academic medical center to provide a virtual interdisciplinary clinic with a
pediatric gastroenterologist and a pediatric GI psychologist, focusing on individualized, holistic, and evidence-based
care. IHC visits focus on education, strategies for self-management of GI symptoms, nutrition and consideration for
neuromodulators when warranted. The intent is for patients to complete an intake visit and two follow up visits over
approximately three months. Understanding the quantitative (i.e., patient reported outcomes) and qualitative (i.e.,
patient experiences) impact of an IHC approach can help inform quality improvement as well as best strategies for
holistic management of DGBIs.
Methods: Patients (ages 8-18, M=13.51, SD=3.49) who attended one or more visits in the IHC were included in this
pilot study. Patients completed self-report assessments prior to each visit utilizing validated clinical measures,
including the Pain Beliefs Questionnaire Short Form (PBQ-SF). Patients were then contacted by the study team at a
later date to share their impressions utilizing a semi-structured interview. Patient satisfaction was assessed for all
patients who attended one or more IHC visits; scored on a scale of 1 (least satisfied) to 10 (most satisfied). Patients
who completed intake and two follow up visits were included in the statistical analyses. The PBQ-SF includes three
subsections, each analyzed individually for this study: Pain Threat (PT), Problem-Focused Coping Efficacy (PFCE),
and Emotion-Focused Coping Efficacy (EFCE) on a 0-24 scale. A t-test was conducted to assess changes in PBQ-SF
subsection scores from baseline to prior to the third visit.
Results: A total of 28 patient-parent dyads were contacted for the patient engagement survey. Nineteen patient
engagement responses were collected (6 from patients, and 13 from their parents). Patient satisfaction scores yielded
a mean of 8.7 (SD=1.27). A total of six patients completed intake and two follow up IHC visits from August 2021 to
April 2022. EFCE scores improved significantly from the first visit to the third visit (Mean Difference = 3, Standard
Error = 1.48, p = .05). PFCE (Mean Difference = 1.5, Standard Error = 1.69, p = 0.25) and PT (Mean Difference = 0.67, Standard Error = 0.49, p = .12) did not significantly improve.
Discussion/Conclusion: The IHC was developed to provide an interdisciplinary evidence-based approach to
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pediatric DGBIs. Preliminary data demonstrate significant improvement in EFCE. Positive changes in EFCE, which
includes items such as “I know I can handle it no matter how bad my stomach hurts,” indicates a beneficial shift in
patient perspective. This may be attributed to enhanced understanding of DGBIs gained through the educational
focus of the IHC and practical skills such as relaxation and mindfulness strategies they learned in the clinic. On
patient engagement interview, one patient shared, “Appreciated advice regarding discomfort being there and looking
past it instead of focusing on it.” Scores from both PFCE and PT changed in the desired direction but were not
statistically significant. IHC is a new clinic, and thus the current sample size is low. Since data was collected prior to
but not after the third visit, additional improvement may be seen after the final visit. Ongoing data collection will
strengthen the findings. Patients completed other validated clinical assessment measures as part of each IHC visit,
including the Abdominal Pain Index, Children’s Somatic Symptoms Inventory, Nausea Severity Scale, PatientReported Outcomes Measurement Information System Pediatric Pain Interference Scale, Patient Health
Questionnaire-2, and Generalized Anxiety Disorder-2, with analyses pending. Patients and parents reported a high
level of satisfaction with the care received through the IHC. During semi-structured interviews, parents shared
impressions that the clinic was “very thorough” and noted appreciation for “seeing both of the doctors.” Patients
generally felt validated and supported; one child noted, “[They] listened and appreciated what I had to say. Made
sure I was able to speak my mind which was thoughtful.” Ongoing data collection and feedback from patients and
caregivers will allow for a better understanding of patient perspectives of the integrated approach as well as provide
information for quality improvement purposes.

NUTRITION/OBESITY
184 REDUCTION OF CENTRAL LINE ASSOCIATED BLOODSTREAM INFECTIONS IN A PEDIATRIC
HOME PARENTERAL NUTRITION PROGRAM. Jennifer McClelland2,1, Mary Gallotto2,1, Paul
Mitchell3, Alexandra Carey2,1
1
GI/Nutrition, Boston Children's Hospital, Boston, MA; 2Home Parenteral Nutrition, Boston Children's
Hospital, Boston, MA; 3Boston Children's Hospital, Boston, MA
Background: Home parenteral nutrition (HPN) is a high-risk, life-sustaining therapy for intestinal failure that
requires complex home administration. HPN improves quality of life and reduces medical expenses associated with
prolonged hospitalization, however is associated with increased morbidity and mortality. Central line associated
bloodstream infections (CLABSI) are a known complication of chronic PN use and can lead to loss of vascular
access, worsening liver disease, sepsis and death. Implementation of evidence-based hospital strategies and bundles
for central venous catheter (CVC) care reduces hospital-acquired CLABSIs; but, there is a paucity of data in the
pediatric ambulatory setting. In a large pediatric HPN program, multiple interventions were made as part of a quality
improvement initiative to reduce ambulatory CLABSI rate, improve patient/caregiver proficiency, and establish a
new standard of care for CVC management.
Methods: In 2014, an interactive HPN discharge curriculum (5-Session Teach) was established by team members to
train and empower patients and caregivers newly discharging home on PN. Curriculum is completed by 2 designated
caregivers over the course of approximately 2 weeks, with additional time with bedside nurses to practice skills
(Table 1). Also in 2014, 24h post initial hospital discharge telemedicine visits were implemented; now standard of
care. In 2016, the Simulation Session, an immersive high-fidelity simulation experience using realistic equipment,
supplies, and scenarios was added to the curriculum. Interdisciplinary pre-discharge briefings were formalized in
2016, conducted 24-48 hours pre-discharge with inpatient and outpatient team members, case management, home
infusion liaison and caregivers to ensure medical stability and readiness for discharge as well as logistics of PN,
medication and supply delivery, home nursing coordination and outpatient follow-up. Use of antimicrobial locks
have been a well-documented mainstay for CLABSI prophylaxis; initial standard of care was 70% ethanol lock
therapy (ELT) dwell 3 days per week in patients over 6 mo of age with compatible catheter type. ETL was increased
to daily use in 2016 following observation of significant CLABSI rate reduction in the HPN population. In 2020,
due to significant price increase (670%) in ethanol, ~50% of HPN program patients lost access to ELT and
subsequent increase in CLABSI rate was noted. Through substantial interdisciplinary efforts, antimicrobial lock
therapy was restored in 72% of these HPN patients.
Results: From 2014-present, median ambulatory CLABSI rate in a large pediatric HPN program was reduced from
1.67/1000 catheter days to 0.50/1000 catheter days representing a 70% reduction (Table 2). Several interdisciplinary
interventions and educational efforts were initiated during this time to standardize caregiver training, discharge
processes, outpatient follow-up, and CVC management.
Conclusion: HPN is a complex, life-sustaining therapy with high post-discharge complications, morbidity and
mortality. Success on HPN requires a interdisciplinary team, standardized education process and aggressive efforts
to prevent ambulatory CLABSI rate.
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Table 1: 5 Session Teach

Table 2: Interventions and CLABSI rate
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185 GI SYMPTOM IMPROVEMENT IN INFANTS WITH SUSPECTED CMPA TREATED WITH
EXTENSIVELY HYDROLYZED FORMULA IN A CLINICAL SETTING: A PROSPECTIVE COHORT
ANALYSIS. Michael Wilsey, Lea Oliveros, Luke Lamos, Jesse Beacker, Jared Florio, Jessica Baran, Jerry Brown
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
Introduction
Cow’s milk protein allergy (CMPA) occurs in 2-3% in infants. Long-term efficacy of extensively hydrolyzed
formulas (EHF) in treating CPMA is well established. Parents and healthcare providers (HCP) prioritize rapid
reduction of CMPA symptoms in the short-term as the main treatment goal. Data regarding short-term efficacy of
treating infants with CMPA with EHF is limited. We sought to determine the short-term efficacy of gastrointestinal
(GI) symptom relief in infants < 6 months of age with suspected CMPA treated with EHF containing the probiotic
Lactobacillus rhamnosus GG (EHF-LGG), a probiotic previously shown to be efficacious in augmenting the clinical
response of an extensively hydrolyzed formula in infants with CMPA.
Methods
This is a prospective cohort analysis of de-identified survey data obtained from healthcare providers (HCP) treating
222 patients < 6 months of age with symptoms consistent with CMPA. Demographic data and baseline symptoms
were collected via MomentZS, a mobile app on an electronic device, by HCP. GI CMPA symptoms scored by
severity from 0 to 3 (none, low, moderate, severe) at the first visit and were then started on an extensively
hydrolyzed formula. Patients were reevaluated at follow-up to assess for changes in symptom severity and
symptoms scoring was repeated.
Results
Results are summarized in Table 1. Most HCP's (87%) involved in the survey were general pediatricians. Of 222
patients identified, 202 (91%) were included for symptom analysis. 55% were male and 59% had a family history of
atopy. Most (~3/4) were newly diagnosed with CMPA, the majority (93%) were diagnosed by clinical assessment,
and ~2/3 were seen in follow-up within 3 to 5 weeks.
Symptom improvement was consistent across different follow-up visit durations between visit 1 and 2. The most
common symptoms were diarrhea (n=117; 58%), regurgitation (n=142; 70%), abdominal pain (n=105, 52%), and
belching (n=118, 58%). Of those with GI symptoms at visit 1, 93% (n=193) improved at visit 2.
Conclusion
This is the largest prospective survey in the US examining short-term efficacy of GI symptom reduction using EHFLGG in infants < 6 months with CMP. Analysis of this prospective cohort showed significant improvement in GI
symptoms of CMPA in infants under 6 months of age when treated with extensively hydrolyzed formula. EHF-LGG
appears to provide clinical relief and rapid reduction of GI symptoms in infants < 6 months of age with symptoms
consistent with CMPA, often by the next follow-up visit.

186 CLINICIAN EXPERIENCE WITH USING HYPOALLERGENIC FORMULAS TO TREAT INFANTS
WITH SUSPECTED COW’S MILK PROTEIN ALLERGY . Jerry Brown, Lea Oliveros, Jesse Beacker, Jared
Florio, Jessica Baran, Luke Lamos, Michael Wilsey
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
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Introduction
Cow’s milk protein allergy (CMPA) occurs in 2-3% in infants. Parents and healthcare providers (HCP) prioritize
rapid reduction of CMPA symptoms in the short-term as the main treatment goal. There is currently a paucity in the
literature regarding physician experience and clinical satisfaction with existing treatments for CMPA. We sought to
examine the clinical experience of HCPs treating infants with symptoms of CMPA treated with extensively
hydrolyzed formula containing the probiotic Lactobacillus rhamnosus GG (EHF-LGG) or amino acid formula
(AAF).
Methods
We performed a secondary analysis of prospectively collected survey data obtained from HCP evaluating 329
patients < 6 months of age with symptoms of CMPA. Demographic data and baseline symptoms were collected via
ZS Moments, a mobile app on an electronic device, by HCP. HCP scored symptoms by severity from 0 to 3 (none,
low, moderate, severe) at the first visit and were then started on either extensively hydrolyzed formula (n=222) or an
amino acid formula (n=107). Patients were reevaluated at follow-up to assess for changes in symptom severity and
symptoms scoring was repeated. Following the study, HCP answered a survey regarding satisfaction with treatment
options.
Results
Of the 61 HCPs surveyed, 52 (85%) were included for analysis. 87% (45/52) of HCPs surveyed were general
pediatricians. Most HCPs surveyed were based in the eastern US. The majority of HCPs (81%) saw between 2-10
patients with CMPA per week. Approximately 2/3 of patients were seen in follow-up between 3-5 weeks. Regarding
change in prescribed formula, 91% (202/222) of patients treated with EHF-LGG, and 97% (104/107) of AAF
remained on the same formula at visit 2. HCPs reported satisfaction with the clinical management strategy in 95% of
patients treated with EHF-LGG and 97% of patients treated with AAF. HCPs reported achieving expected clinical
results in 93% of patients treated with EHF-LGG and 97% of patients treated with AAF. HCPs surveyed reported
they would recommend similar treatments to fellow HCPs.
Conclusion
Preliminary analysis of prospectively collected survey data suggest clinicians in this cohort reported 95% and 97%
satisfaction with the treatment strategy and achieved the expected clinical results in 93% and 97% of patients using
EHF-LGG and AAF, respectively. Very few patients were switched from the hypoallergenic formula prescribed
once initiated to treat infants with symptoms of CMPA.

187 AMINO ACID FORMULA IMPROVES GASTROINTESTINAL SYMPTOMS IN INFANTS WITH
SUSPECTED CMPA: A PROSPECTIVE COHORT ANALYSIS . Michael Wilsey, Lea Oliveros, Jared
Florio, Jessica Baran, Luke Lamos, Jesse Beacker, Jerry Brown
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
Introduction
Cow’s milk protein allergy (CMPA) occurs in 2-3% in infants. Long-term efficacy of amino acid formulas (AAF) in
treating CMPA is well established. Parents and healthcare providers (HCP) prioritize rapid reduction of CMPA
symptoms in the short-term as the main treatment goal. Data regarding short-term efficacy of treating infants with
CMPA with AAF is limited. We sought to determine the short-term efficacy of gastrointestinal (GI) symptom relief
in infants < 6 months of age with CMPA treated with AAF.
Methods
This is a prospective cohort analysis of de-identified survey data obtained from healthcare providers (HCP) treating
107 patients < 6 months of age with symptoms suggestive of CMPA. Demographic data and baseline symptoms
were collected via MomentZS, a mobile app on an electronic device, by HCP. GI symptoms scored by severity from
0 to 3 (none, low, moderate, severe) at the first visit and were then started on an amino acid formula. Patients were
reevaluated at follow-up to assess for changes in symptom severity and symptoms scoring was repeated. Patients
who discontinued or switched treatments were included in the overall sample but excluded from symptom analysis.
Only patients with a given symptom at the first visit were included in percentage calculations.
Results
Results are summarized in Table 1. Most HCP's (87%) involved in the survey were general pediatricians. Of 105
patients identified, 102 (97%) were included for symptom analysis. 55% were male and 50% had a family history of
atopy. Most (~3/4) were newly diagnosed with CMPA, the majority (93%) were diagnosed by clinical assessment,
and ~2/3 were seen in follow-up within 3 to 5 weeks. Symptom improvement was consistent across different followup visit durations between visit 1 and 2. The most common symptoms were diarrhea (n=73; 58%), regurgitation
(n=70; 70%), belching (n=67, 52%), and abdominal pain (n=66, 58%). Of those with GI symptoms at visit 1, 93%
(n=193) improved at visit 2.
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Conclusion
This is the largest prospective survey examining short-term efficacy of GI symptom reduction using AAF in infants
< 6 months with CMPA. Analysis of this prospective cohort showed significant improvement in GI symptoms of
CMPA in infants under 6 months of age when treated with amino acid formula. AAF appears to provide clinical
relief and rapid reduction of GI symptoms in infants < 6 months of age with suspected CMPA, often by the next
follow-up visit.

188 SYMPTOMS OF INFANT COLIC IMPROVE IN INFANTS TREATED WITH EXTENSIVELY
HYDROLYZED FORMULA WITH LACTOBACILLUS GG: A PROSPECTIVE COHORT ANALYSIS. Jerry
Brown, Lea Oliveros, Luke Lamos, Jesse Beacker, Jared Florio, Jessica Baran, Michael Wilsey
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
Introduction
Functional disorders of infancy, such as colic, irritability and sleep disturbances, have been associated with cow’s
milk protein allergy (CMPA) (1) Infant colic affects up to 20% of infants in the first 4-6 months of life, and may be
difficult to distinguish from food allergy (2). Evidence suggests eliminating food allergens (e.g., cow’s milk, eggs,
fish, peanuts, soy, tree nuts, wheat) from breastfeeding mothers’ diet may relieve colic symptoms (3,4) Studies
treating infant symptoms (irritability and crying) with partially hydrolyzed formula have shown promise (5,6) but
data evaluating extensively hydrolyzed formula (EHF) are lacking. We sought to determine the efficacy of infant
colic symptom relief in infants < 6 months of age with an EHF containing the probiotic Lactobacillus rhamnosus
GG (EHF-LGG).
Methods
We performed a secondary analysis of prospectively collected survey data obtained from healthcare providers
(HCP) evaluating 222 patients < 6 months of age with concern for CMPA. Demographic data and baseline
symptoms (colic, gassiness, fussiness, sleep difficulties) were collected via MomentZS, a mobile app on an
electronic device, by HCP. Colic symptoms were scored by severity from 0 to 3 (none, low, moderate, severe) at the
first visit and were then started on an EHF-LGG formula. Patients were reevaluated at their next follow-up visit to
assess for changes in symptom severity and symptoms scoring was repeated. Patients who discontinued or switched
treatments were included in the overall sample but excluded from symptom analysis. Only patients with a given
symptom at the first visit were included in percentage calculations.
Results
Of 222 patients identified, 202 (91%) were included for symptom analysis. 55% were male, 59% had a family
history of atopy, and ~2/3 were seen at the next follow-up visit within 3 to 5 weeks. Symptom improvement was
consistent across different follow-up visit durations between visit 1 and 2. Symptoms assessed were colic (n=152;
81%), gassiness (n=137; 71%), fussiness (n=120, 65%), and sleeping difficulties (n=107, 57%). 67% of those with
colic and 54% with gassiness reported improvement at follow up. 45% reported improvement of sleeping difficulties
and 50% reported improvement of fussiness.
Conclusion
Preliminary secondary analysis of prospectively collected survey data suggest improvement in infant colic
symptoms in patients < 6 months of age treated with EHF-LGG. Further analysis and age stratification is needed.
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189 ALLERGIC SYMPTOM REDUCTION AT THE NEXT FOLLOW-UP VISIT IN INFANTS WITH
SUSPECTED CMPA TREATED WITH AMINO ACID FORMULA: A PROSPECTIVE COHORT
ANALYSIS. Michael Wilsey, Lea Oliveros, Jessica Baran, Luke Lamos, Jesse Beacker, Jared Florio, Jerry Brown
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
Introduction
Cow’s milk protein allergy (CMPA) is a condition resulting from an intolerance to one or more cow’s milk proteins
(CMPs), such as alpha-lactoalbumin & casein. CMPA is predominantly a non-IGE reaction, with patients’ generally
developing symptoms within the first month of life. Studies examining the treatment of these symptoms are scarce.
We report a prospective cohort analysis involving 104 patients with suspected CMPA who were treated with amino
acid formula.
Methods
This is a prospective cohort analysis of de-identified survey data taken from healthcare providers treating patients
with CMPA. The majority (93%) of patients were diagnosed with CMPA by clinical assessment. Patient data was
collected via MomentZS, a mobile app on an electronic device, by healthcare providers. Patients had their CMPA
symptoms scored by severity from 0 to 3 at the first visit and were then started on an amino acid formula. Patients
were reevaluated at next follow-up visit to assess for any changes in symptom severity and symptoms scoring was
repeated. Only patients with a given symptoms at the first visit were included in percentage calculations. Patients
who either discontinued or switched treatments were not included in the analysis.
Results
Results are summarized in Table 1. Most HCP's (87%) involved in the survey were general pediatricians. Of 107
patients identified, 104 (97%) were included for symptom analysis. 55% were male and 59% had a family history of
atopy. Most (~3/4) were newly diagnosed with CMPA, the majority (93%) were diagnosed by clinical assessment,
and ~2/3 were seen in follow-up within 3 to 5 weeks.
The most common cutaneous symptoms were itching, erythema, dry skin, and rash/eczema. 75% of patients reported
improvement of dry skin and 96% reported improvement of erythema. 91% of patients presenting with rash/eczema
at the first reported symptom improvement at the second visit and 95% reported reduced itching. All patients with
running nose and 83% presenting with nasal obstruction reported improvement of symptoms at follow-up.
Conclusion
This is the largest survey examining short-term allergic symptom reduction using amino acid formula to treat infants
with suspected CMPA. Analysis of this cohort showed significant improvement in allergic symptoms, with the
majority of patients demonstrating improvement or resolution of symptoms. This study suggests the use of amino
acid formula may be effective in managing allergic symptoms of CMPA in infants.
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190 AMINO ACID FORMULA IMPROVES INFANT COLIC SYMPTOMS AT THE FIRST FOLLOW-UP
VISIT IN PATIENTS WITH SUSPECTED CMPA: A PROSPECTIVE COHORT STUDY. Jerry Brown, Lea
Oliveros, Jessica Baran, Luke Lamos, Jesse Beacker, Jared Florio, Michael Wilsey
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
Introduction: Functional disorders of infancy, such as colic, irritability and sleep disturbances, have been
associated with cow’s milk protein allergy (CMPA) (1) Infant colic affects up to 20% of infants
in the first 4-6 months of life, and may be associated with food allergies (2). Evidence suggests
eliminating food allergens (e.g., cow’s milk, eggs, fish, peanuts, soy, tree nuts, wheat) from
breastfeeding mothers’ diet may relieve colic symptoms (3,4) Studies evaluating amino acid formula (AAF) in the
treatment of infant colic are lacking, though the use of partially hydrolyzed formula has shown promise (5,6). We
sought to determine the efficacy of infant colic symptom relief in infants <6 months of age with an AAF.
Methods: This is a prospective cohort analysis of de-identified survey data obtained from healthcare providers
(HCP) treating 107 patients < 6 months of age with symptoms of CMPA. Demographic data and baseline symptoms
were collected via MomentZS, a mobile app on an electronic device, by HCP. Colic CMPA symptoms scored by
severity from 0 to 3 (none, low, moderate, severe) at the first visit and were then started on an AAF. Patients were
reevaluated at follow-up to assess for changes in symptom severity and symptoms scoring was repeated. Patients
who discontinued or switched treatments were included in the overall sample but excluded from symptom analysis.
Only patients with a given symptom at the first visit were included in percentage calculations.
Results: Of 107 patients identified, 104 (97%) were included for symptom analysis. 55% were male and 50% had a
family history of atopy. Most (~3/4) were newly diagnosed with CMPA, the majority (93%) were diagnosed by
clinical assessment, and ~2/3 were seen in follow-up within 3 to 5 weeks.
Symptom improvement was consistent across different follow-up visit durations between visit 1 and 2. Symptoms
assessed were colic (n=83; 81%), gassiness (n=72; 71%), fussiness (n=66, 65%), and sleeping difficulties (n=58,
57%). 75% of those with colic and 56% with gassiness reported improvement at follow up. 48% reported
improvement of sleeping difficulties and 53% reported improvement of fussiness. Patients also reported
improvement of GI and allergic symptoms of CMPA.
Conclusion: Preliminary secondary analysis of prospectively collected survey data suggest improvement in infant
colic symptoms in patients < 6 months of age with suspected protein allergy treated with AAF. Further analysis and
age stratification is needed.
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191 EXTENSIVELY HYDROLYZED FORMULA IMPROVES ALLERGIC SYMPTOMS IN INFANTS
WITH SUSPECTED COW’S MILK PROTEIN ALLERGY. Michael Wilsey, Lea Oliveros, Jesse Beacker, Jared
Florio, Jessica Baran, Luke Lamos, Jerry Brown
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
Introduction
Long-term efficacy of extensively hydrolyzed formulas (EHF) in treating cow’s milk protein allergy (CPMA) is well
established. Parents and healthcare providers (HCP) prioritize rapid reduction of CMPA symptoms in the short-term
as the main treatment goal. Data regarding short-term efficacy of treating infants with CMPA with EHF is limited.
We sought to determine the short-term efficacy of allergic symptom relief in infants < 6 months of age with
symptoms consistent with CMPA treated with EHF containing the probiotic Lactobacillus rhamnosus GG (EHFLGG), a probiotic previously shown to be efficacious in augmenting the clinical response of an extensively
hydrolyzed formula in infants with CMPA.
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Methods
This is a prospective cohort analysis of de-identified survey data taken from healthcare providers treating patients
with CMPA. The majority (93%) of patients were diagnosed with CMPA by clinical assessment. Patient data was
collected via MomentZS, a mobile app on an electronic device, by healthcare providers. Patients had their CMPA
symptoms scored by severity from 0 to 3 at the first visit and were then started on an EHF-LGG. Patients were
reevaluated at follow up to assess for any changes in symptom severity and symptoms scoring was repeated. Patients
who either discontinued or switched treatments were not included in the analysis.
Results
Results are summarized in Table 1. Most HCP’s (87%) involved in the survey were general pediatricians. Of 222
patients identified, 202 (91%) were included for symptom analysis. 55% were male and 59% had a family history of
atopy. Most (~3/4) were newly diagnosed with CMPA, the majority (93%) were diagnosed by clinical assessment,
and ~2/3 were seen in follow-up within 3 to 5 weeks. The most common cutaneous symptoms were itching,
erythema, dry skin, and rash/eczema. 86% of patients presenting with rash/eczema at the first reported symptom
improvement at the second visit and 84% reported reduced itching. 76% reported improvement of dry skin and 94%
reported improvement of erythema. 67% of patients with running nose and 82% presenting with nasal obstruction
reported improvement of symptoms at follow-up.
Conclusion
This is currently the largest survey examining the use of EHF in infants. Analysis of this cohort showed significant
improvement in allergic symptoms of CMPA in infants under 6 months of age when treated with EHF-LGG. This
study showed the use of extensively hydrolyzed infant formula may be effective in managing allergic symptoms of
suspected CMPA in the short-term.

193 IMPROVING PATIENT EDUCATION AND CARE OF SHORT BOWEL SYNDROME PATIENTS
WITH PERSONALIZED INTESTINAL ILLUSTRATIONS. Jocelyn Young1,2, Rachel Jensen3, Heather
Pierce1,4, Jeannie Huang1,2, Mary Garcia1,2
1
Department of Pediatrics, University of California San Diego, La Jolla, CA; 2Division of Pediatric
Gastroenterology, Hepatology, and Nutrition, Rady Children's Hospital San Diego, San Diego, CA; 3Department of
Surgery, University of California San Diego, La Jolla, CA; 4Division of Pediatric Hospital Medicine, Rady
Children's Hospital San Diego, San Diego, CA
Purpose:
To improve caregiver and clinician awareness of the intestinal state of short bowel syndrome (SBS) patients.
Methods:
Patient-specific intestinal illustrations were generated and shared with clinicians via the electronic medical record.
Caregivers were provided hardcopy illustrations and education regarding the function of intestinal sections.
Caregivers completed pre- and post-intervention surveys to evaluate their knowledge; caregivers and clinicians were
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also surveyed regarding the utility of the illustrations.
Results:
Thirteen of 29 caregivers (45%) completed surveys. Pre-intervention, both median confidence in the child’s
anatomy and knowledge of intestinal functions were 3 (interquartile range 3,4), as measured on a 5-point Likert
scale with 5 indicating “extremely confident”. Six of 13 caregivers (46%) correctly identified whether their child
had an ileocecal valve (ICV), and median intestinal knowledge score was 4 out of 6 (3,6). On the post-intervention
survey, 23% of caregivers showed improved awareness of their child’s anatomy and 38% showed improved
knowledge of intestinal functions. In caregivers who initially demonstrated knowledge deficiencies, 43% showed
improved awareness of their child’s ICV status and 40% showed improved intestinal knowledge scores. All
caregivers found the illustrations to be helpful. Seventeen of 21 participating clinicians (81%) found the illustrations
to be helpful and easy to use, with a median score of 5 (5,5) and 5 (4,5) respectively on a 5-point Likert scale with 5
indicating “strong agreement”. Clinicians reported a score of 4 (4,5) when asked whether the illustrations reduced
time reviewing charts.
Conclusion:
Intestinal illustrations improve intestinal state awareness among caregivers and clinicians treating SBS patients.

194 RISK FACTORS FOR PARENTERAL NUTRITION ASSOCIATED LIVER DISEASE (PNALD) ON
PEDIATRIC PATIENTS. EXPERIENCE FROM A TERTIARY REFERRAL CENTER. Juan Robles
Aguilera, Jose Vargas, Juan Barrera
paediatric gastroenterology, Instituto Mexicano del Seguro Social, Ciudad de Mexico, DF, Mexico
Introduction: Nutritional support through parenteral nutrition (PN) seeks to fulfill the nutritional requirements that
allow to maintain homeostasis, hydro-electrolyte balance, and an adequate growth. However, administration is not
harmless, and a common complication is parenteral nutrition associated liver disease (PNALD). There are four
types: steatosis, cholestasis, gallbladder sludge/stones, and mixed. There are well-known risk factors for developing
PNALD, but information on pediatric population is limited.
Objective: To determine what are the risk factors PN entails for developing PNALD in the pediatric population.
Materials and Methods: Pediatric patients on PN that had normal liver function tests (LFT) at baseline during
January 2018 to September 2020 were enrolled retrospectivelyin a case-control study. Patients in the intensive care
unit, with no anthropometric measurements or with altered baseline LFT were excluded as well as those with
chronic hepatic disease. Demographic, clinical, anthropometric data, admission / discharge indications, diagnoses,
nutritional status, catheter related bloodstream infections (CRBSI) and complications data was collected. The
analysis was descriptive and inferential (Chi square test), and the risk association was performed with Odds Ratio
(OR). The "IBM SPSS Statistics V21" software was used.
Results: Sixty-six pediatric patients were included, 57.6% were men and 56.1% were aged <2 years with a mean of
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3 years, the most frequent diagnosis was short bowel syndrome 34.8% (n=23). The mean duration of PN was 21.8
(3-219) days, 21.2% last >4 weeks on PN. The 86.4% (n=57) had at least one complication associated with PN and
54.5% (n=36) had more than one with a mean of 2.5 (1-9). PNALD was found in the 22.7%, n=15 (steatosis 71.4%,
cholestasis 14.3%, mixed 14.3%). In inferential analysis, the independent risk factors to developed PNALD were the
diagnosis of short bowel syndrome (p=0.031, OR 3.964 IC 95% 1.191-13.19), PN lasting >4 week (p=0.011, OR 5.5
IC 95% 1.513-19.98) and the development of more than one complication during PN (OR 18.4, p=0.001, IC 95%
2.25-151). On the other hand, completing the total energy requirement enterally as the discharge indication was an
independent protective factor with and OR 0.222 (10 vs 33%, p=0.038, IC 95% 0.056-0.883).
CONCLUSIONS: PNALD was common on clinical practice in pediatric patients, with more risk of development in
certain patients as those with short bowel syndrome, long term PN or having multiple complications during the
administration. During the administration of parenteral nutrition its essential to focus on initiating enteral nutrition
as soon as possible seeking to fulfill total energy requirements enterally, because of the probable protective
association against PNALD.

195 FAILURE TO THRIVE, A CLINICAL FINDING WITH SERIOUS CONSEQUENCES: EXPERIENCE
OF A PEDIATRIC GASTROENTEROLOGY CENTER.. Juliana Criales1, Viviana Correa1, Diana Pinto3,1, Lina
Sotaquirá2,1, Laura Camargo-Agón4,1, Ailim Carias5,1, Jose Vera-Chamorro5,1
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Pediatric research group PediAFe, Universidad de los Andes Facultad de
Medicina, Bogota, Cundinamarca, Colombia; 2Pediatrics, Hospital Universitario de la Fundacion Santa Fe de
Bogota, Bogota, Colombia; 3Pediatrics, Pontificia Universidad
Javeriana, Bogota, Colombia; 4Pediatrics, Universidad Del Rosario Escuela de Medicina y Ciencias de la
Salud, Bogota, Colombia; 5Section of Gastroenterology and Pediatric Nutritional Support Group, Hospital
Universitario de la Fundacion Santa Fe de Bogota, Bogota, Colombia
Introduction: Failure to thrive (FTT) is the lack of normal growth than expected for age, mainly in the first two
years of life. A timely diagnosis allows adequate treatment, avoiding irreversible neurodevelopmental sequelae and
public health consequences. So far, no studies have been reported in Colombia in specialized pediatric
gastroenterology consultations.
Objective: To describe patients under two years of age diagnosed with FTT at the Hospital Universitario Fundación
Santa Fe de Bogotá (HU-FSFB).
Methodology: Descriptive, retrospective, observational study. From the review of medical records, patients under
two years of age with a diagnosis of FTT (weight/age, height/age, weight/height, and body mass index < 2 standard
deviations) between January 2018 to May 2021 were included. Patients were classified as ≤ 6 months; > 6 and ≤ 12
months; > 12 and ≤ 24 months age. The HU-FSFB ethics committee approved the protocol. Prevalence by etiology
of FTT adjusted for the defined age ranges was calculated. An independent t-test was used for data comparison
between patients identified with organic and non-organic etiology (p<0.01).
Results: 58 patients were included; 32 (55.2%) inpatients and 26 (44.8%) outpatients. 30 (51.7%) patients were < 6
months old. 30 (51.7%) consulted for HF. The z scores were: W/A: -2.3 0.8; H/A: -1.1 1.66; BMI: - 2.2 0.98 and
W/H: - 2.3 1.21. Labs were requested for 45 (77.6%) patients; 19 (32.7%) had imaging, 12 (20.6%) had
endoscopy/colonoscopy. 55 (94.8%) patients had organic cause of their FTT. Nine patients required gastrostomy for
dysphagia without response to speech therapy. Table 1 lists patient diagnoses.
Conclusion: The majority of patients with FTT were < 6 months. Unlike other series, most of our patients had
organic pathology of their FTT. The most frequent diagnoses were in 79.4%: allergies and dysphagia. Endoscopic
gastrostomy was required for nutritional recovery in 15.5% of patients.

Table 1. Diagnosis in failure to thrive in patients at the HU-FSFB.

196 INFLUENCE OF PLANT-BASED VERSUS CONVENTIONAL FORMULA ON ADHERENCE AND
READMISSION IN PEDIATRIC VENTILATED PATIENTS RECEIVING CARE FROM A SPECIALIZED
HOMECARE COMPANY. Carolyn Leonard1, Katie Allen1, Erika Ryan2, Vanessa Millovich2
Volume 75, Supplement 1

S135

1
PromptCare Companies, New Providence, NJ; 2Medical Affairs, Kate Farms Inc, Santa Barbara, CA
Background: Pediatric ventilated patients often require home enteral nutrition (HEN) therapy to provide an adequate
source of calories and nutrients due to barriers such as inability to feed orally or to meet increased needs.
Conventional formulas are milk-protein based, while plant-based formulas are pea-protein or soy-protein based and
are selected for patient needs, preference and tolerance. HEN is limited by intolerance to the prescribed enteral
formula which can lead to non-compliance and hospital readmission. Implementing a safe homecare plan and
choosing the optimal formula for tolerance is essential to improved compliance and decreased readmission rates.

Methods: A retrospective cohort study was conducted to review home medical equipment (HME) data software of
ventilator-dependent pediatric patients on HEN receiving care from a specialized homecare company from March
2021 to March 2022. A dietitian reviewed records of all patients that met the inclusion criteria and reviewed HME
data software to collect demographic data (age and sex), formula type, refill rates (defined as the number of months
out of 12-month the patient refilled their order) and documented hospital readmissions (defined as the amount of
patient hospital readmissions per month over a 12-month period). This study included a review of records for two
groups: patients on plant-based formula versus patients on conventional formula. This study was conducted under an
exempt status by the IRB.
Results: A total of 305 patients were included in this data analysis; 42% were female (n=128) and 58% were male
(n=177). There were 119 patients in the plant-based group (39%) and 186 patients (61%) in the conventional
formula group. The mean age was 7.3 years old in the plant-based group and 9.1 years in the conventional group. In
the 12-month study period, 1.7% patients (n=2) from the plant-based group and 4.3% patients (n=8) were nonadherent with monthly formula reordering. Over the course of the 12-month study, there were a total of 39 hospital
readmissions: 13.5% (n=16) in the plant-based group and 12.5% (n=23) in the conventional group. Of the
hospitalizations in the plant-based group, one was due to gastrointestinal (GI) intolerance (6.3%), 12 were due to
respiratory diagnoses (75%), and three due to other causes (18.8%). Of the hospital readmissions in the conventional
group, one was due to GI intolerance (4.4%), 13 were due to respiratory diagnoses (56.5%), and nine were due to
other causes (4.8%).
Conclusions: This retrospective study demonstrated an overall high adherence to home enteral nutrition therapy for
pediatric ventilated patients receiving care from a specialized homecare company. Hospital readmission rates and
reason for readmissions were similar between the plant-based and conventional formula groups. Although both
groups had high adherence rates, the conventional formula group had 2.5 times more non-adherent patients in
comparison to the plant-based group. Future research is warranted to assess tolerance of plant-based versus
conventional formula in the home setting.

198 FATTY ACID PATTERNS AND RISK FOR ESSENTIAL FATTY ACID DEFICIENCY IN PRETERM
AND NEWBORN INFANTS ON PARENTERAL NUTRITION THERAPY WITH COMPOSITE LIPID
EMULSIONS. Lestella Bivens1, Taylor Herbert2, Dana Weinstein2, Tiffany Patton2, Hilary Jericho2, Marc
Elias2, Timothy Sentongo2
1
General Pediatrics, University of Chicago Comer Children's Hospital, Chicago, IL; 2Section of Pediatric
Gastroenterology, Hepatology and Nutrition Support, University of Chicago Comer Children's
Hospital, Chicago, IL
Background
Parenteral nutrition (PN) is a standard method of nutrition support in critically ill newborn and preterm infants.
Intravenous lipid emulsions are essential for providing energy dense calories and important source of essential fatty
acids (EFA). SMOF lipids is a new composite 20% lipid emulsion made up of 30% soybean oil (SOLE), 30%
medium chain triglycerides (MCT), 25% olive oil (OO) and 15% omega-3 fish oils (docosahexanoic acid). Whereas,
SMOF is not FDA approved for use in children; it is increasingly being used in replacement of standard 100%
Soybean oil-based lipid emulsions (SOLE). SMOF has perceived benefits related to its composition, increased
vitamin E content (antioxidant) and decreased concentration of phytosterols that have been associated with increased
risk for developing parenteral nutrition associated liver disease (PNALD). However, there is limited data about fatty
acid status of infants on PN therapy with composite lipids.
Herein, we assess the plasma fatty acid patterns and risk for essential fatty acid deficiency in preterm and newborn
infants on PN therapy following change from SOLE to SMOF lipids.
Methods
This was an observational study of preterm and newborn infants on PN therapy who were transitioned from 100%
SOLE to SMOF lipids immediately at onset of PNALD (conjugated bilirubin ≥2.5 mg/dL). Inclusion criterial was
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preterm and critically ill newborn infants who received PN with SMOF lipids between 1/2018 and 5/2019 and had
plasma FA measured. Plasma fatty acids (FA): linoleic acid (LA), alpha-linolenic acid (ALA), mead acids (MA),
arachidonic acid (AA), eicosapentaenoic acid (EPA), docosahexanoic acid (DHA) and triene-to-tetraene ratio
(T:TR) were measured during PN therapy with SMOF lipids. Essential fatty acid deficiency (EFAD) was defined as
increased T:TR ( >0.05) or increased plasma concentrations of MA. The association between plasma concentrations
of FA (nmol/mL), T:TR and dose of SMOF lipids (g/kg/d) was examined. Significance was defined as p < 0.05.
Results
Twenty-nine patients received PN with SMOF lipids, and of them 25 (60% males) infants also had plasma FA
measured. The study population average (mean±std) gestation age was 31.2±5.3 weeks; birth weight was
1847±1016 g. The duration on PN preceding the onset of PNALD and switch from SOLE to SMOF was 40±26
days. The mean dose of SMOF prior to measurement FA was 2.0±0.5 g/kg/d. The incidence of increased FA during
therapy with SMOF was: EPA 95%; DHA 68% and; MA 47%. There was an inverse association between dose
(g/kg/d) of CLE and plasma concentration of MA (p = 0.0345) and T:TR (p = 0.045), thus confirming the
relationship between dose of intravenous lipids and risk for EFAD.
Conclusion
Preterm and newborn infants on PN therapy with SMOF lipids need on ongoing monitoring of plasma FA status.
The risk of developing EFAD was inversely associated with dose of SMOF. Increased plasma concentration of EPA
regardless of other FA was prevalent during therapy with SMOF lipids. Therefore, increased plasma concentrations
of EPA may be a reliable surrogate marker of current or recent therapy with composite lipids.

199 CARRIAGE OF ALPHA 1 ANTITRYPSIN RISK VARIANTS IS NOT ASSOCIATED WITH
INCREASED HISTOLOGIC SEVERITY OF PEDIATRIC NAFLD. Maya Khan1, Ana Catalina ArceClachar2, Kristin Bramlage2, Lin Fei3, Corie Klepper2, Sarah Orkin2, Alexander Miethke2, Rohit Kohli4, Stavra
Xanthakos2, Marialena Mouzaki2
1
Department of Pediatrics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Department of
Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 3Department of Biostatistics and Epidemiology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 4Department of Gastroenterology, Hepatology and Nutrition, Children's Hospital of Los
Angeles, Los Angeles, CA
Background:
Among adults with nonalcoholic fatty liver disease (NAFLD), alpha-1 antitrypsin (A1AT) heterozygosity for the
PiZ and PiS variants has been linked to an increased risk of advanced liver disease. A1AT risk variants have also
been linked with hyperferritinemia in adults with NAFLD, irrespective of hemochromatosis-related mutations. The
role of the A1AT gene as a modifier of pediatric NAFLD is not clear.
Objective:
Determine whether carrying the A1AT PiZ or PiS variants is associated with more severe liver disease in children
and adolescents with NAFLD, whilst controlling for known confounders.
Methods:
After obtaining IRB approval, we performed a retrospective study of patients ages 2-21 years with histologically
confirmed NAFLD followed at our Steatohepatitis Center from January 01, 2010 to June 30, 2021. Patients with
A1AT deficiency were excluded. Clinical, demographic, laboratory and histologic data, including NAFLD Activity
score (NAS) and fibrosis stage, were collected from the electronic medical record. The cohort was characterized
using descriptive statistics (medians with interquartile ranges [IQR]), Student’s t-test and chi squared testing when
appropriate. Multivariable logistic regression was used to determine whether A1AT variants were associated with
histologic severity (NAS ≥5 and/or significant fibrosis [stage ≥2]) whilst controlling for confounders such as age,
sex and ethnicity. Statistical significance was set at P < 0.05.
Results:
The cohort included 269 patients (median age 13 years [IQR 10-15], 69% male and 22% Hispanic) with biopsyconfirmed NAFLD, A1AT phenotyping (n=260) and/or A1AT levels (n=261) available. Histology data revealed a
median NAS of 4 [IQR 3-5] with 51% having any fibrosis (stage 1-4) and 17% having ≥ stage 2 fibrosis. Most
patients (86%) had the MM A1AT phenotype, while 7% had the MS and 3% the MZ phenotype. Two patients had
the SS phenotype and were included with the MS and MZ heterozygotes for the purposes of the analyses. Median
A1AT level was 122 mg/dl [IQR 113-134] and median ferritin level was 56 ng/ml [IQR 36-97], and they did not
correlate with each other. A1AT levels did not differ by low vs. high (≥5) NAS (122±2 vs 126 ±19 mg/dl, p=0.12,
respectively) or by no/mild vs. significant fibrosis (123±20 vs 126±20 mg/dl, p=0.23, respectively). Carriers and
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non-carriers of the risk variants (PiZ or PiS) had similar age (12±2 vs 12±3, p=0.54; respectively) and sex
distribution (69% male in both groups, p=1.00); however, the proportion of Hispanic children was lower among
carriers (7% vs 23%, p=0.05; respectively). Carriers and non-carriers of the PiS or PiZ variants had similar NAS
(mean NAS 3.8 ±1.6 vs 4.2 ±1.4; p=0.25, respectively). Similarly, fibrosis severity did not differ by groups: 38% of
carriers had any fibrosis (stage 1-4) vs. 52% of non-carriers (p=0.17) and 14% of carriers had significant fibrosis vs.
18% of non-carriers (p=0.80). Multivariable modeling found no association between A1AT risk variants and
histologic severity after controlling for confounders.
Conclusions:
While not uncommon, carriage of the A1AT PiZ or PiS risk variants was not associated with greater histologic
severity in a single-center cohort of children with NAFLD. Larger studies, including children with more advanced
fibrosis, are needed to investigate this further.

200 IODINE STATUS AND SUPPLEMENTATION IN CHILDREN WITH INTESTINAL
FAILURE . Stephanie Oliveira1,2, Kathryn Hitchcock1, Emily Romantic1, Conrad Cole1,2, Samuel Kocoshis1,2
1
Pediatrics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatrics, University of
Cincinnati, Cincinnati, OH
Study Purpose: Iodine is an important micronutrient with important roles on growth, development and thyroid
function. Iodine is not present in parenteral nutrition in the United States and must be obtained from oral or enteral
diet. We have monitored children with intestinal failure (IF) on parenteral nutrition (PN) who are getting less than
50% of their calories from enteral/oral feeds for iodine deficiency, as they are at risk for iodine deficiency. This
study aims to present our results for the last 2 years of monitoring.
Methods: Children with IF on PN and less than 50% of their calories had their urine iodine level sent. Iodine
deficiency was defined as a urine iodine less than 100 ug/L.
Results: Of 32 patients who met the criteria for screening, 28 were found to have iodine levels less than 100 ug/L at
some point in time. Of the 4 who were found to not be deficient, 3 of them had either an abdominal surgery or a
contrast study performed within 1 week prior to the measurement. Supplementation with ultradiluted potassium
iodide was started and monthly levels were sent. The response to potassium iodide (determined by serial
measurements of urine iodine) was variable amongst the patients. We did not observe severe thyroid dysfunction in
any of the patients nor inadequate growth.
Conclusion: Iodine deficiency is prevalent amongst patients with intestinal failure who receive more than 50% of
their calories from parenteral nutrition. It is unclear if the current method of supplementation and monitoring is ideal
for our patient population due to factors related to drug delivery, absorption and the impact of contrast studies
(which our patients are routinely subjected to) on urine iodine levels.
PANCREAS
201* A SINGLE BOUT OF ACUTE PANCREATITIS HAS DELETERIOUS IMPACTS ON HEALTH
RELATED QUALITY OF LIFE MEASURES IN CHILDREN. Alexander Nasr1, Lindsey Hornung2, Tyler
Thompson1, Tom Lin1,3, David Vitale1,3, Jaimie Nathan4, James Varni5,6, Maisam Abu-El-Haija1,3
1
Pediatric Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Biostatistics and Epidemiology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 3Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH; 4Pediatric
General and Thoracic Surgery, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 5Pediatrics, Texas
A&M University System, College Station, TX; 6Landscape Architecture and Urban Planning, Texas A&M
University, College Station, TX
Objectives: There is little data regarding the experience of pediatric patients following hospitalization for an initial
attack of acute pancreatitis (AP). This study aims to describe the impact of an initial AP attack on patient healthrelated quality of life (HRQOL) from the perspectives of patients and parents.
Methods: Patients were prospectively enrolled between February 2013 and October 2019 in an AP registry at a
single center. The AP registry includes clinical, laboratory and demographic data extracted from their first
documented presentation of AP including age, sex, race and body mass index. Additionally, physicians provided
information regarding risk factors for presentation, etiology of attack and severity of attack. Questionnaires
regarding the follow up course and symptoms experienced by patients for the year following AP attack were
obtained from 74 pediatric patients. A subset, 30/74 (40%), of these patients completed both the Pediatric Quality of
Life Inventory (PedsQL) 4.0 Generic Core Scales and the PedsQL Gastrointestinal Symptoms and Worry Scales.
These data were compared to legacy matched healthy controls.
Results: Through the clinical research follow up surveys, it was found that children who experienced one AP attack
(60/74; 81%) experienced a similar rate of gastrointestinal symptoms (vomiting, diarrhea, and abdominal pain)
compared to those who went on to develop acute recurrent pancreatitis (ARP) (14/74; 19%) within that first year.
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AP vs ARP had vomiting in 28/60 (47%) vs 7/14 (50%) p-value = 0.82, diarrhea in 22/60 (37%) vs 5/14 (36%) pvalue = 1.00, and abdominal pain in 26/60 (43%) vs 10/14 (71%) p-value = 0.08. From the 30 subjects who
completed PedsQL questionnaires, five developed ARP (16.7%). PedsQL 4.0 Generic Core Scales scores were
significantly lower for children self-report and parent proxy-report for patients that experienced AP compared to
healthy controls (Table 1). AP subjects also demonstrated significantly more symptoms than healthy controls in the
Gastrointestinal Symptoms and Worry Scales across multiple domains (Table 2).
Conclusions: This is a novel study that evaluates patient-reported outcomes (PRO) in children following an AP
attack, showing that children with and without ARP have gastrointestinal symptoms in the first year post AP. We
also demonstrate here that there is a significant impact on HRQOL in children and families experiences post-AP.
Future studies should be geared towards measures to improve the quality of life metrics after a single bout of AP in
pediatric patients.
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205 PATIENT AND FAMILY INPUT TO DETERMINE PATIENT REPORTED EXPERIENCES AND
AREAS OF RESEARCH INTEREST IN PEDIATRIC PANCREATITIS. Gretchen Cress1, Karen
Scudiero1, Fuchenchu Wang2, Vanessa Patrick3, Phoebe Wood4, Ying Yuan2, Mark Lowe5, Aliye Uc1
1
Pediatrics, The University of Iowa Hospitals and Clinics, Iowa City, IA; 2The University of Texas MD Anderson
Cancer Center Children's Cancer Hospital, Houston, TX; 3Indiana University School of
Medicine, Indianapolis, IN; 4The Children's Hospital of Philadelphia, Philadelphia, PA; 5Pediatrics, Washington
University in St Louis School of Medicine, St Louis, MO
Background: Acute recurrent pancreatitis (ARP) and chronic pancreatitis (CP) affect children’s quality of life, use
numerous medical resources, and result in lost days of school and work. No therapy effectively ameliorates these
issues. Lack of tools to measure improvement in symptoms and quality of life impede the testing of therapies that
might be effective. Patient input is an important step in developing meaningful patient reported outcomes (PROs)
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and focusing research on patient-relevant topics.
Objective: To determine patient reported experiences and research interests in children with ARP or CP and their
families that can impact their quality of life and medical care.
Methods: Pediatric subjects with pancreatitis, siblings >9 years old and parents were invited to participate. Data
were collected from a REDCap survey distributed to INternational Study group of Pediatric Pancreatitis: In search
for a cuRE-2 (INSPPIRE-2) participants via e-mail, or posted on Childhood Pancreatitis Support Facebook page,
National Pancreas Foundation and Mission Cure websites. Symptoms or quality of life issues and topics for future
research were scored by summing rankings of subject prioritization scores for each symptom or topic (highest score:
5, rank 1 (most important), lowest score: 1, rank 5 (least important). Data were presented as family score
(parents+siblings) and children score.
Results: Of 80 participants, 18(22.5%) were children with pancreatitis, 6(7.5%) siblings, and 56 (70.0%) parents.
The top 5 ranked symptoms or quality of life issues by patients and families were: 1) pain; 2) fatigue; 3) upset
stomach; 4) not knowing when an attack will occur; and 5) missing school. Family members highly prioritized
“worry about future” while children emphasized “others don’t understand pancreatitis”, “worry about passing on
pancreatitis to future children”, and “lack of drugs to treat pancreatitis”. The top 5 ranked future research topics
were: 1) how to prevent a pancreatitis attack; 2) ways to treat or handle pain; 3) how pancreatitis affects other parts
of the body; 4) teach doctors about pancreatitis; and 5) what is the cause of pancreatitis. As a research topic, children
also highly prioritized “what treatment you need when you have an attack” and “alternative treatments”.
Conclusions: This study highlights the importance of patient and family input in caring for children with
pancreatitis. The most bothersome symptoms were pain, fatigue and upset stomach. Children with pancreatitis and
families would like future research to primarily focus on prevention of pancreatitis attacks, pain therapy, and
complications of pancreatitis.

Top 5 Reported Patient Experiences, Average Score by Family and Children

Top 5 Reported Research Interests, Average Score by Family and Children

206 CHRONIC PANCREATITIS IN CHILDREN - REPORT OF 484 CASES.. Grzegorz Oracz
Dep. of Gastroenterology, Hepatology, Feeding Disorders and Pediatrics, The Children's Memorial Health
Institute, Warsaw, Poland
Background: Chronic pancreatitis (CP) is of a rare occurrence in childhood. The etiology of CP in children is
Volume 75, Supplement 1

S141

varied and includes anatomic anomalies, gene mutations, metabolic disorders and others.
Objective: The aim of this study was to investigate the etiological aspects of CP in children from well-defined
homogenous single-centre cohort.
Materials and Methods: 484 children with CP (aged: 0.2-18 years; mean 8.7 years; F-254, M-230) hospitalized
between 1998 and 2021 were enrolled into the study. The diagnosis of CP was established according to INSPIRE
recommendations. Clinical and epidemiological data were recorded and analyzed. All patients were screened for
mutations in the high-risk genes associated with CP (CFTR, CTRC, PRSS1, SPINK1, CPA1, CEL-HYB, TRPV6). All
children had preceding imaging studies, including US, CT, MRCP and/or ERCP.
Results: Gene mutations were found in 315 children (65%) (SPINK1 mutation in 133 children, CTRC in 110
patients, CFTR in 72 patients, PRSS1 in 59 children, TRPV6 in 16, CEL-HYB in 9 and CPA1 in 5; 83 pts (17.1%)
have 2 or more mutations).
Anatomic anomalies of pancreatic duct were diagnosed in 83 patients (17.2%) (51- pancreas divisum, 15- ansa
pancreatica, 7- ABPU, 3- two main pancreatic ducts, 8-other).
Toxic-metabolic risk factors were found in 63 children (14.9%) with chronic pancreatitis, with dominance of lipid
disturbances. Hyperlipidemia was present in 46 patients (9.5%), including isolated in 18 patients (3.7%) and
coexisting with obesity/metabolic syndrome in 28 (5.8%). CP associated with medication was present in
17 (3.5%) children (mostly with antiepilepsy drugs). Alcohol abuse history was present in 9 (1.7%) patients.
Smoking (>5 cigarettes/day) history was present in 8 (1.7%) children. Five patients (1%) from these groups had
history of both- alcohol abuse and cigarettes smoking. Chronic renal failure was present in 4 (1%), mitochondrial
cytopathies in 3 (0.6%) and hypercalcemia (hyperparathyroidism) in 2 (0.5%) patients with CP. CP was associated
with biliary tract diseases in 52 patients (10.7%). Autoimmune pancreatitis was diagnosed in 18
children (3.7%). Idiopathic CP was diagnosed in 37 children (7.6%).
Conclusions:
1. The most common etiologic factors of chronic pancreatitis in children are gene mutations and anatomic anomalies
of pancreatic duct.
2. CP is a multifactorial disease.
3. Our data demonstrate the need for genetic testing in children with chronic pancreatitis.

209 EARLY CLINICAL, LABORATORY AND TOMOGRAPHIC MARKERS IN PEDIATRIC PATIENTS
WITH SEVERE AND NON-SEVERE ACUTE PANCREATITIS IN A TERTIARY CARE HOSPITAL IN
WESTERN MEXICO. Jose Vargas1, Mariana Martinez Robles1, Juan Carlos Barrera de Leon2
1
GASTROENTEROLOGIA PEDIATRICA, INSTITUTO MEXICANO DEL SEGURO
SOCIAL, Guadalajara, Jalisco, Mexico; 2Education, IMSS, Guadalajara, Jalisco, Mexico
Introduction: Acute pancreatitis(AP) is one of the most frequent gastrointestinal disorders in the pediatric
population. Most of them are associated with a mild condition and good prognosis, however, up to 25% of cases
develop serious complications, with an approximate mortality of 4-10%.
Objective: to identify early clinical, laboratory and tomographic markers in pediatric patients with severe and nonsevere acute pancreatitis in a tertiary care hospital.
Material and methods: case-control study in which patients under 16 years of age were included from March 2014 to
March 2020. Inclusion criteria for cases. Diagnosis of severe AP: those with organic failure that persists for more
than 48 hours, which can be isolated or multiple. Inclusion criteria for controls: with a diagnosis of non-severe AP:
which is not associated with any organ failure or local or systemic complications, and generally resolves within the
first week of onset of symptoms (mild AP); and AP with transient development of organ failure (less than 48 hours)
or the development of local or systemic complications (moderately severe AP). Exclusion criteria: patients
diagnosed with recurrent and/or chronic pancreatitis. A descriptive analysis of the results was performed, comparing
the severe and non-severe acute pancreatitis groups with chi-square for proportions and Student's t-test for means.
The risk association for severe pancreatitis was calculated with odds ratio OR, through SPSS 25.0. Ethics and
research committee R-2021-1302-028.
Results: 108 patients were included, 80 (74%) with non-severe acute pancreatitis and 28 (26%) with severe acute
pancreatitis. Predominance was reported in the female gender (54%) and in the range of 11-16 years of age in the
severe acute pancreatitis group, where 61% of the patients reported obesity. The main clinical manifestations of
severe acute pancreatitis were vomiting, ileus, abdominal distension, dyspnea, and acanthosis; biliary etiology was
reported in 50% of the cases. Abnormal blood cytometry was reported in 93% of patients with severe acute
pancreatitis, with leukocytosis >18,500 thousand/µL and hematocrit >40%; a CRP > 10mg/dl in 96%, sodium levels
<135mmol/l in 57%, calcium <8.3mmol/l in 39%. BUN values above 18mg/dl have a six times greater risk of
presenting a serious condition of acute pancreatitis. Albumin values <2.6g/dl is the only liver function test
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associated with severity. 97% of patients with severe acute pancreatitis reported a Balthazar D or E classification,
54% presented pancreatic necrosis, and 86% pleural effusion.
Conclusion: acute pancreatitis is more likely to be severe when it occurs in obese adolescent women, whose etiology
is biliary, who manifested on admission with vomiting, ileus, abdominal distension, dyspnea and/or acanthosis
nigricans, biochemically with leukocytosis, hemoconcentration, hyponatremia, hypocalcemia, hypoalbuminemia,
and elevated BUN and CRP; with Balthazar D or E tomographic classification.
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210 RATES OF INPATIENT HOSPITALIZATION FOR ACUTE PANCREATITIS IN PATIENTS ≤21YEARS-OLD DURING THE COVID-19 PANDEMIC. Brandon Brown, Vipreet Janjua, Matthew Swatski
Pediatrics, University at Buffalo Jacobs School of Medicine and Biomedical Sciences, Buffalo, NY
Background: Multiple studies to date in both pediatric and adult literature have suggested a possible link between
acute pancreatitis and recent COVID-19 infection. There have also been several case reports in the pediatric
population describing children who presented with acute pancreatitis found to be SARS-CoV-2 PCR positive.
Objectives: The primary aim of our study was to observe acute pancreatitis admission trends in patients ≤21-yearsold at a local children’s hospital between March 1, 2016 and February 28, 2021. The secondary aim was to observe
the relationship between COVID-19 and pancreatitis since the onset of the COVID-19 pandemic. We hypothesized
that there is an increase in acute pancreatitis admissions in patients ≤21 years since the onset of the COVID-19
pandemic, which may be best explained as a post-viral sequela of a recent COVID-19 infection.
Methods: This study is a retrospective chart review that consisted of the following inclusion criteria: any
individuals hospitalized ≤21 years of age at time of admission with the diagnosis of acute pancreatitis and a peak
lipase >200 u/L. Additional data was also obtained including date of admission, duration of admission, peak lipase,
etiology of acute pancreatitis, and SARS-CoV-2 IgG and PCR status.
Results: Over the course of 5 years, 91 patients met the inclusion criteria across 116 admissions for acute
pancreatitis. The average number of admissions per year was 23 with highest during year 5 with 39. Females were
affected highest with a rate of 1.6:1. The most common etiology of the 116 admissions for acute pancreatitis was
idiopathic which accounted for 50 admissions, followed by gallstone pancreatitis which accounted for 23
admissions. Of the 39 patients admitted during the first year of the pandemic, only one was SARS-CoV-2 positive
and 2 were SARS-CoV-2 IgG positive; 23 had PCR testing obtained and only 9 had IgG testing obtained.
Conclusions: From the data obtained, there is a statistically significant increase in total admissions for acute
pancreatitis during the first year of the pandemic (39 admissions). With a large number of confounding variables, it
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cannot be concluded this is the result of a current or recent COVID-19 infection. The largest confounding variables
include lack of testing for SARS-CoV-2 PCR or IgG and multiple readmissions for acute pancreatitis during the first
year of the pandemic compared to any of the previous years. Future investigations should be made to standardize
COVID PCR and SARS-CoV2 IgG testing for all patients admitted with acute pancreatitis if further data collection
is to be obtained.

213* RETROSPECTIVE ANALYSIS OF THE OUTCOMES OF TOTAL PANCREATECTOMY WITH
ISLET AUTO TRANSPLANTATION IN PEDIATRIC PATIENTS WITH CHRONIC
PANCREATITIS. Stephanie Hum1,2, Neil Khatter3, Jacob Mark4,2, Gregory Forlenza5, Taylor Triolo5
1
Pediatrics, Children's Hospital Colorado, Aurora, CO; 2University of Colorado Denver School of
Medicine, Aurora, CO; 3Oakland University William Beaumont School of Medicine, Rochester, MI; 4Section of
Gastroenterology, Hepatology and Nutrition and the Digestive Health Institute, Children's Hospital
Colorado, Aurora, CO; 5Barbara Davis Center for Diabetes, University of Colorado Denver School of
Medicine, Aurora, CO
Background: Patients with chronic pancreatitis (CP) have significantly impaired quality of life due to frequent,
painful episodes of pancreatitis. Total pancreatectomy with islet auto transplantation (TPIAT) is a potentially
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curative treatment for patients with CP refractory to medical and endoscopic therapies. Outcomes of pediatric
patients who have undergone TPIAT are mostly limited to single center follow-up.
Objective: To describe the characteristics and outcomes of pediatric patients with CP who underwent TPIAT and
were subsequently followed at the Children’s Hospital Colorado.
Methods: We performed a retrospective analysis of all 10 pediatric patients with CP who underwent TPIAT from
2007-2020. We extracted demographic characteristics as well as baseline and follow-up clinical outcomes data until
August 31, 2021. The clinical outcomes were nausea, anxiety/depression, school/work absences, narcotic
dependence, pancreas-related hospitalizations, body mass index, total daily dose of insulin, hemoglobin A1c, and
mixed meal tolerance test fasting and peak C-peptide levels.
Results: The average age at diagnosis of CP was 6.5 years old, ranging from 6 months to 13 years old. Follow-up
time for these patients ranged from 1-13 years. Sixty percent of the patients were female. All patients except for one
were found to have a genetic cause of CP: 8/10 in PRSS1 and 1/9 in CFTR. One patient with a mutation in CFTR
also had an anatomic variation (pancreas divisum) that could predispose to CP. Patients on average had 4
endoscopic retrograde cholangiopancreatographies prior to TPIAT and underwent TPIAT an average of 4 years after
diagnosis. The mean islet mass transplanted during TPIAT was 4771 IEQ/kg. Overall, there was a significant
improvement in clinical outcomes one year after TPIAT and at the end of follow-up respectively: nausea (pvalue=0.03; 0.001), school/work absences (p-value<0.001; <0.001), narcotic dependence (p-value=0.001; <0.001),
and pancreas-related hospital admissions (p-value=0.03; 0.003) (Table 1). However, improvement in
anxiety/depression and body mass index was not consistent amongst patients. Insulin usage was common
immediately following TPIAT, but the mean total daily dose of insulin remained minimal at all follow-up time
points ranging from 0.28-0.56 Units/kg/day. At the end of the follow-up period, 5/10 patients were insulin
independent with a normal hemoglobin A1c (<6.5%) (Figure 1). All patients who underwent follow-up mixed meal
tolerance testing had detectable fasting C-peptide levels with a robust peak C-peptide response averaging from 2.45.14 ng/mL at all follow-up time points.
Conclusions: After undergoing TPIAT, all patients had significant improvements in clinical outcomes including
nausea, school/work absences, narcotic dependence, and pancreas-related hospital admissions. Although many
patients had to start insulin after TPIAT, the total daily dose of insulin remained minimal and half of the patients
were insulin independent by the end of follow up. Glycemic control was also excellent for patients who required
insulin. Overall, in this cohort, TPIAT significantly improved clinical outcomes for pediatric patients with CP
refractory to medical and endoscopic therapies.

Table 1: Clinical outcomes of patients with chronic pancreatitis after undergoing total pancreatectomy with islet
auto transplantation
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Figure 1: Hemoglobin A1c (HbA1c) and insulin dependence of patients overtime after undergoing total
pancreatectomy with islet auto transplantation (TPIAT)
PROFESSIONAL DEVELOPMENT
214 PEDIATRIC GASTROENTEROLOGY, HEPATOLOGY AND NUTRITION QUALITY ASSESSMENT
AND IMPROVEMENT PROJECT: RELIABILITY AND IMPLEMENTATION OF A STANDARDIZED
SCORING TOOL FOR OUTPATIENT ASSESSMENT & PLAN DOCUMENTATION. Huyen Nguyen, Bruno
Chumpitazi, Daniel Gonzalez, John Hollier, Richard Kellermayer, Salma Musaad, Benjamin Shneider
Baylor College of Medicine, Houston, TX
Background: Clinical documentation is a means to document care and supports several important areas including
inter-provider and patient communication, reimbursement, patient safety, and overall patient care. However, a
significant knowledge gap exists with respect to the evaluation and potential improvement of the quality of
outpatient clinical documentation. This may be related in part to a lack of standardized tools or metrics to assess
clinical documentation.
Aims: 1) To develop a reliable outpatient assessment & plan clinical documentation scoring tool; and 2) To assess
its impact on improving clinical outpatient documentation quality amongst pediatric gastroenterologists.
Methods: Development of a clinical documentation scoring tool: A tool was developed to score the assessment &
plan sections of outpatient clinical notes for both clarity and soundness (Table). It was implemented in 2020, and
after two rounds of division-wide scoring, a formal IRB-approved investigation of scale reliability was undertaken.
An additional round of scoring took place in 2021. The implementation of telemedicine in response to the COVID19 pandemic permitted subanalyses of telemedicine vs in-person clinical documentation. QI Project: Assessment &
plan documentation of new outpatient visits within a single center were extracted between 2020 and 2021 (18
months). Ten notes were compiled from each clinician, and the chief complaint was used as a guide to increase
variability. All identifiers were removed. Using the tool, division clinicians then scored 10 clinic notes from other
members of the division. Following each cycle, peer scores were provided back to each clinician. In addition,
anonymized scores were shared amongst the division’s clinical providers. Scales Reliability Assessment: After the
first two rounds of the QI project, IRB approval was secured for a separate study. Division clinicians used the
developed tool to rate the clarity and soundness of assessment and plan documentation from a set of 10 examples
(Set 1). The same providers were asked to complete a second set of 10 examples (Set 2) several months later. Both
sets were comprised of 5 overlapping cases to calculate the inter-rater and intra-rater intra-class correlation
coefficient (ICC) for both scales.
Results: Scale Reliability Analyses: The above protocol created 3 different scoring sets for calculating the inter-rater
ICC of the clarity and soundness scales: Set 1, Set 2, and Combined Set 1 & 2. The Clarity Scale inter-rater ICC for
these sets were 0.71 (N=9), 0.51 (N=11), and 0.51 (N=8), respectively. The Soundness Scale inter-rater ICC for
these scoring sets were 0.51 (N=9), 0.31 (N=10), and 0.32 (N=8), respectively. The Clarity Scale intra-rater ICC was
0.77 and 0.55 for the Soundness Scale (N=8 for both analyses). Quality Improvement: We found a trend toward
increasing clarity and soundness scores with each subsequent round of scoring (Figure). The number of evaluations
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which scored less than a “3” on the clarity scale decreased from (52/407) 12.8% to (34/394) 8.6% and finally
(36/433) 8.3%. Of note, scoring of clarity and soundness in notes derived from telemedicine vs in-person visits were
similar.
Conclusion: There is great interest in QI in Pediatric Gastroenterology, although it is difficult to find universally
applicable targets. The assessment & plan sections of the outpatient note is of central importance and has the
potential to be a useful area for QI. Scoring the clarity of notes is relatively reproducible, and this program has the
potential to yield substantial improvement amongst a clinical team. Soundness of the assessment & plan
documentation is more subjective and will require additional revision in order to achieve favorable reliability.

TECHNOLOGY AND DATA SCIENCE
215* MODELING GLYCOGEN STORAGE DISEASE TYPE4 BY GENOME EDITING OF INDUCED
PLURIPOTENT STEM CELLS DEMONSTRATES MULTI-ORGAN PATHOGENICITY OF A NOVEL
MISSENSE VARIANT IN GBE1. Eriko Kishimoto1, Deeksha Bali3, Jennifer Kasten1, Chet Villa1,2, Kevin
Bove1, Loren Pena1, Priya Kishnani3, Mingxia Gu1, Akihiro Asai1,2
1
Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2University of Cincinnati College of
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Medicine, Cincinnati, OH; 3Duke University, Durham, NC
Background: Deficiency of glycogen branching enzyme 1 (GBE1) induces abnormal glycogen accumulation in
affected tissues and causes glycogen storage disease type 4 (GSD4). The abnormal glycogen, polyglucosan,
accumulates in the liver, heart, skeletal muscle, and brain to varying degrees. The typical clinical manifestation of
GBE1 deficiency is progressive liver failure in infants and toddlers; however, the phenotype ranges widely from
early fetal demise to adult-onset neuropathy. Due to its rarity, genotype-phenotype correlations are not wellestablished. Additionally, the clinical significance of novel missense variants (variants of unknown significance;
VUS) in GBE1 is often unknown. We describe a one-year-old boy with suspected diagnosis of GSD4 due to severe
hepatosplenomegaly. Targeted sequencing panel identified a novel VUS; p. Ile694Asn and known pathogenic
missense variant p.Arg515His in GBE1. Parental genome sequencing revealed compound heterozygosity for these
two variants. The variant p.Arg515His is known to cause late-onset neurological manifestation. p.Ile694Asn is VUS
and not reported before, but it was suspected to cause significant GBE1 deficiency resulting in severe
hepatosplenomegaly. To establish a diagnosis of GSD4 and help predict other organ involvement, we aimed to
model GBE1 deficiency in vitro by using induced pluripotent stem cells (iPSCs) with CRISPR/Cas9 genome editing
technology.
Methods and Results: iPSCs were generated from a healthy donor (iPSC-wild type: iPSC-WT). CRISPR/Cas9
genome editing induced a homozygous missense variant p.Ile694Asn in GBE1 (iPSC-GBE1-I694N). Serial
stimulation with growth factors induced hepatocyte differentiation in both iPSC-WT and iPSC-GBE1-I694N.
Albumin production and expression of hepatocyte differentiation marker (HNF4α) were comparable in induced
hepatocytes (iHep) of iHep-WT and GBE1-I694N. PAS-D staining revealed polyglucosan deposits in iHep-GBE1I694N; these correlated with the histologic pattern noted in the patient’s liver biopsy. GBE1 enzyme activity was
reduced in iHep-GBE1-I694N compared to iHep-WT. We also induced cardiomyocyte differentiation into iPSC-WT
and iPSC-GBE1-I694N via growth factor stimulation. Induced cardiomyocytes (iCM-WT and iCM- GBE1-I694N)
expressed comparable cardiomyocyte markers determined by immunofluorescent flow cytometry. PAS-D staining
revealed polyglucosan deposits in iCM- GBE1-I694N, correlating with the findings in the heart biopsy of the
patient. GBE1 enzyme activity was reduced in iCM-GBE1-I694N compared to iCM-WT.
Conclusions: iPSC-based disease modeling of glycogen storage disease type 4 revealed the pathogenicity of the
novel missense variant (VUS) p.Ile694Asn detected in GBE1. Hepatocyte and cardiomyocyte modeling correlated
with the involvement of patient’s liver and heart due to GBE1 enzyme deficiency. This iPSC-based modeling can be
used to establish the accurate diagnosis in cases with GSD4 with novel variants and VUS and help predict genotypespecific organ manifestation.

216 CRISPR EDITED IPSC-HEPATOCYTE SYSTEM TO PREDICT AUTOIMMUNITY POST GENE
THERAPY. Eriko Kishimoto1, Hisamitsu Hayashi3, William Balistreri1,2, Akihiro Asai1,2
1
Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2University of Cincinnati College of
Medicine, Cincinnati, OH; 3University of Tokyo, Tokyo, Japan
Autoimmune reactions after gene therapy for genetic disorders are an emerging problem. There is no experimental
system to predict whether gene therapy, which introduces a new protein into the patient, can induce autoimmunity.
Liver transplant is the standard treatment for patients with severe liver disease due to mutations in ABCB11 (BSEP)
gene, PFIC Type 2. However, it is estimated that 8% of the recipients can develop antibodies against BSEP after
liver transplant. The antibodies bind to BSEP in the liver and cause graft dysfunction and severe cholestasis
(“recurrent BSEP deficiency”). Anti-BSEP antibodies are presumably generated because BSEP protein is “new” to
patients with PFIC Type 2, and their immune system recognizes BSEP as foreign. This phenomenon suggests that
gene therapy, which introduces BSEP into patients with PFIC type 2, can induce a similar autoimmune response in
the recipients. Hepatocytes with the BSEP transgene can be targeted by the recipients’ immune system. By using
induced pluripotent stem cell (iPSCs) and hepatocyte differentiation technology, we have developed a new cell
culture system to test whether gene therapy can induce autoimmunity by modeling CRISPR genome repair on
patient-derived iPSCs.
We obtained serum specimens from a patient with BSEP deficiency who developed post-liver transplant anti-BSEP
antibodies. We generated iPSCs from the patient after obtaining research consent. We repaired the truncating
mutation of BSEP in the iPSCs by CRISPR technology. The repaired iPSCs were then differentiated into human
hepatocytes in the Transwell culture system, and recovery of BSEP function was confirmed by documenting
transport of bile acid from the lower chamber to the upper chamber. By Western blotting of cell lysates and
immunofluorescent staining assays, we found that antibodies (IgG) in the serum of the patient were bound to
“repaired” BSEP produced by the hepatocytes. We also found that patient’s serum after treatment (plasmapheresis
and Rituximab) had less immune reactivity against BSEP, suggesting that our system can also be used to monitor
treatment effect. In conclusion, by using serum specimens from a case with post-liver transplant anti-BSEP disease,
we show that repaired BSEP by CRISPR genome editing may be immunoreactive and can be targeted by the
recipient’s immune system. This finding should be taken into consideration when a clinical trial of gene therapy for
BSEP deficiency becomes available.
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an overview of the experimental design

217 USING SYNOPTIC REPORTING TO STANDARDIZE EOSINOPHILIC ESOPHAGITIS PATHOLOGY
REPORTS. Andrew Dickerson2,1, Suzanne Tucker3,4, Jun Mo2,4, Ranjan Dohil2,1, Seema Aceves2,5, Jeannie Huang2,1
1
Pediatric Gastroenterology, Rady Children's Hospital San Diego, San Diego, CA; 2Pediatrics, University of
California San Diego, La Jolla, CA; 3Pediatrics, University of California San Diego, La Jolla, CA; 4Pediatric
Pathology, Rady Children's Hospital San Diego, San Diego, CA; 5Pediatric Allergy and Immunology, Rady
Children's Hospital San Diego, San Diego, CA
Background:
Pathology reporting varies significantly across pathologists and institutions. While standards have been determined
for oncology pathology reporting by the College of American Pathologists, there is no accepted standard for
eosinophilic esophagitis (EoE) pathology reporting despite development of histology scoring systems. Synoptic
reporting is a process for reporting specific data elements in a specific format in surgical pathology reports. Given
the widespread adoption of electronic health record (EHR) technologies, development of EHR pathology synoptic
report templates (PSRT) could potentially promote widespread adoption.
Objective:
To develop and implement a standardized EHR PSRT for EoE.
Methods:
A multidisciplinary team of gastroenterology, allergy, and pathology specialists developed a PSRT to better
standardize EoE pathology reports (Figure 1). Selected reporting metrics were based on the validated EoE histology
scoring system by Collins, et al. The EoE PSRT was launched in November 2021.
Surveys based on the Technology Acceptance Model were used to assess user acceptance of the EoE PSRT. Surveys
addressed Perceived Usefulness (PU) (5 items) and Perceived Ease of Use (PEU) (3 items). Two surveys were
distributed: one to assess experience associated with PSRT use by pathologists, and one to assess experience related
to the PSRT report by gastroenterologist/allergists. Respondents graded each survey item using a 5-point Likert
scale for level of agreement [1=Strongly disagree and 5=Strongly agree]. Distribution statistical analyses of survey
responses were performed, and results displayed as median (interquartile range (IQR)).
Results:
Six pathologists and ten gastroenterologists/allergists completed the surveys. In general, respondents reported
moderate/high levels of PU and PEU (Table 1). Pathologists reported a median (IQR) of 3.5 (3.5, 4) for PU and 4 (4,
4) for PEU regarding the PSRT. Gastroenterologists/allergists treating EoE reported a median (IQR) of 4 (4, 5) for
PU and 4.5 (4, 5) for PEU regarding the PSRT report.
Discussion:
EHR synoptic reporting provides an opportunity for standardization of pathology reporting, which could potentially
optimize provider efficiency, patient care, and provider satisfaction. We demonstrate successful implementation of
synoptic reporting for EoE pathology reporting. Areas for continued work have been identified and will drive future
iterative improvements. Limitations of the current project include single-institution implementation and small
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sample size. Opportunities exist for similar synoptic pathology reporting for other pediatric gastroenterology
diseases.

218 CORRELATION OF SERUM AND FINGERSTICK BLOOD COLLECTION FOR MONITORING
SARS-COV-2 SPIKE AND NUCLEOCAPSID ANTIBODIES. Catherine Pursley1, Rachel Winter3, Wilfredo
Garcia Beltran2,4, Anand Dighe2, Harland Winter1
1
Pediatric Gastroenterology, Massachusetts General Hospital, Boston, MA; 2Pathology, Massachusetts General
Hospital, Boston, MA; 3Gastroenterology, Brigham and Women's Hospital, Boston, MA; 4Ragon
Institute, Cambridge, MA
Background: The rapid spread and recurrent infections of SARS-CoV-2 has led to increased use and availability of
at-home antigen testing, but widespread testing of antibodies against spike and nucleocapsid to monitor vaccineinduced immunity and exposure to the virus is lacking. Most serological tests require a serum sample from a venous
blood draw, increasing risk of exposure to COVID-19 and limiting availability and scalability of testing for many
patients. This is especially the case for individuals who are immunocompromised, such as those with inflammatory
bowel diseases (IBD), which are frequently on medications that might alter their immune response and impact
vulnerability to SARS-CoV-2. Use of easily acquired and stably stored dried fingerstick blood serves a promising
specimen source for at-home, remote testing for SARS-CoV-2 antibodies.
Aim: Validate the use of fingerstick blood (dried and then eluted) versus serum as a specimen for the measurement
of quantitative spike and nucleocapsid antibodies to SARS-CoV-2 in a diverse cohort of healthy and
immunocompromised patients.
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Methods: Patients were consented and enrolled into the Pediatric Gastrointestinal Tissue, Stool, Saliva and Blood
Registry prior to having an endoscopic procedure. Five mL of blood was obtained by venipuncture and 10 μL of
fingerstick blood was collected and dried on a Neoteryx Mitra device. Blood was eluted from the Neoteryx Mitra
samples in 200 μL of dilution buffer (1% BSA, 0.05% Tween-20, 140 mM NaCl, 50 mM Tris (pH 8.0), 0.025%
sodium azide) and placed on an orbital shaker at a speed of 500 RPM for 3 h. Paired serum and fingerstick blood
eluate specimens were run on the quantitative Roche Elecsys SARS-CoV-2 spike antibody assay and the qualitative
Roche Elecsys SARS-CoV-2 nucleocapsid antibody assay. Linear regression were performed on each assay with
exclusion of values that were above the upper limit of detection of the assay.
Results: We observed an excellent correlation in both SARS-CoV-2 antibody assays when comparing fingerstick
blood eluates and serum. The linear regression for the nucleocapsid antibody assay had a slope of 15.5, intercept of
4.05, and R2 of 0.92, indicating that a Neoteryx value of 1.00 COI (cut-off index) equates to a serum value of 19.6
COI. The linear regression for the spike assay had a slope of 13.6, intercept of 953, and R2 of 0.95, indicating that a
value of 1,000 U/mL from a fingerstick sample equates to a serum value of 14,544 U/mL.
Conclusion: These data demonstrate that fingerstick blood collected on Neoteryx Mitra devices can be used as a
specimen source in Roche Elecsys SARS-CoV-2 antibody assays to calculate the serum levels of spike and
nucleocapsid antibodies. This can serve as a platform to remotely and reliably monitor the durability of antibody
responses to natural infection with and immunization against SARS-CoV-2 in patients.
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Chart comparisons of nucleocapsid (top) and spike (bottom) protein antibody levels detected via remote fingerstick
collection (Neoteryx, x-axis) and venous blood serum (y-axis).

219 THE DARK SIDE OF THE FORCE RISES: UPTRENDS OF BUTTON BATTERY AND MAGNET
INGESTIONS BY CHILDREN TWO YEARS INTO THE COVID-19 PANDEMIC. Eric Pasman1,2, Cade
Nylund2, Jennifer Dotson3, Patrick Reeves4,2
1
Pediatric Gastroenterology, Naval Medical Center San Diego, San Diego, CA; 2Pediatrics, Uniformed Services
University of the Health Sciences, Bethesda, MD; 3Pediatric Gastroenterology, Nationwide Children's
Hospital, Columbus, OH; 4Pediatric Gastroenterology, Walter Reed National Military Medical
Center, Bethesda, MD
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Background
Foreign body ingestion among children is a well-known, potentially hazardous injury that can prove fatal. We
recently reported on trends in foreign body ingestions during the first year of the pandemic. This study aims to
investigate whether the trends seen during the first year of the pandemic in the setting of stay–at–home orders,
including decreases in foreign body ingestions at school and increase in danger foreign body ingestions (button
batteries and magnets) continued into the second year of the pandemic.
Methods
We used the National Electronic Injury Surveillance System (NEISS) database to evaluate the frequency of
suspected-foreign body ingestions (FBI) in children ages 0-17 years of age for years 2017–2021. For the purposes of
our analyses, we identified 2017-2019 and 2020-2021 as the pre-COVID-19 and COVID-19 periods, respectively.
FBI frequencies were then annualized based on the number of years contained within each period. We used the
NEISS coding manual to assign classes to the consumer products implicated in FBI including: electronics (including
cylindrical and button batteries), magnets, coins, toys, desk supplies, bathroom items, jewelry, fasteners (screws,
nails, etc.) and holiday items (Christmas ornaments, holiday décor, etc.). Escalation of care was defined as hospital
admission or transfer. All reported values are populations national estimates generated from actual FBI encounters at
NEISS sampled emergency rooms and were calculated using the NEISS-supplied weights and variance variables.
Rao-Scott Chi-square was used for all categorical comparisons. Logistic regression modeling was used for
comparison of continuous variables.
Results
The majority of FBI occurred in children age 0-5 years. During the COVID period, 56% of ingestions occurred in
males. There was no significant increase in estimated total FBI between the pre-COVID-19 and COVID period
(55,175 (95% confidence intervals (95% CI) 39,329-71,020) vs 54,325 (95% CI 37,880-70,769), P=0.06). The
estimated number of ingestions occurring in school decreased from pre-COVID-19 (2,306 (95% CI 1,635-2,976))
compared to COVID-19 (1,327(95% CI 640-2,015), P=0.07). The estimated number of children requiring escalation
of care due to FBI increased between the two time periods (6,375 (95% CI 4,167-8,583) vs 7,508 (95% CI 4,67310,343); p=0.8) (table 1). The estimated frequency of magnet ingestions increased significantly between the two
time periods (2,603 (95% CI 1,627-3,579) vs 4,481 (95% CI 2,982-5,890), P<0.0001). The number of multiple
magnet ingestions also increased (738 (95% CI 371-1,106) vs 1,355 (95% CI 841-1,869), P<0.0001). The number of
estimated button battery ingestions also increased (300 (95% CI 101-498) vs 510 (95% CI 283-738), P<0.01) (figure
1).
Conclusion
While there was no significant increase in the frequency of total foreign body ingestions during the pandemic, the
proportion of the most dangerous ingestion subtypes (magnets and button batteries) and the need for care escalation
increased significantly. The injury patterns described in this analysis, provides an opportunity for targeted advocacy
and education of patients, parents, educators, caregivers, and policymakers. This should guide future pandemic
public health campaigns to increase home safety and prevent harmful FBI.
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Figure 1: Trends in total foreign body ingestions, magnets, and button batteries from 2017-2021.

Table 1: Demographics of foreign body ingestions between 2017-2019 and 2020-2021.

220 ELECTRONIC HEALTH RECORD CLINICAL WORKLOAD METRICS AMONG PEDIATRIC
GASTROENTEROLOGISTS. Jeannie Huang1,2, Catharine Walsh6, Steven Miller5, Ethan Mezoff4, Jason
Silverman3, Jennifer Lee4, Jenifer Lightdale7
1
Pediatrics, University of California San Diego, La Jolla, CA; 2Gastroenterology, Rady Children's Hospital San
Diego, San Diego, CA; 3Pediatric Gastroenterology, University of
Alberta, Edmonton, AB, Canada; 4Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 5Pediatric
Gastroenterology, Johns Hopkins University, Baltimore, MD; 6Gastroenterology, SickKids Research
Institute, Toronto, ON, Canada; 7Pediatric Gastroenterology, University of Massachusetts Boston, Worcester, MA
BACKGROUND: Electronic health record systems (EHRs) represent one of the most widely adopted digital
healthcare technologies in the past decade. Among the potential benefits of EHRs has been the quantification of
individual physician time spent performing key components of clinical workload. Epic EHR is a global system with
the majority market share in North American acute care and ambulatory arenas and may offer a means to quantify
the clinical workload of pediatric gastroenterology, as a subspecialty field of medicine.
OBJECTIVE: To quantify clinical workload of pediatric gastroenterology across Epic EHR systems.
METHODS: From January 2020 through April 2022, we evaluated Signal EHR data captured in Epic for all
pediatric gastroenterologists (PGI), defined as physicians (MDs) with an Epic specified PGI profile. Signal data
provides detailed data on clinician time spent daily (defined by days where a MD was clinically active or logged into
the EHR) interfacing with the EHR, including clinical work process data in 4 key areas: In-Basket (including
communications with patients and other healthcare providers), Orders, Notes and Letters, and Clinical Review.
For our study purposes, clinical workload was characterized by 4 monthly metrics: days with appointments;
appointments per scheduled day (data from April-July 2020 during COVID-19 lockdown were not included to
accurately reflect current practice); pajama EHR time (5:30 PM to 7 AM); and EHR time outside templated clinic
hours. Proportional time spent in different clinical arenas was reported for April 2022 only.
Monthly process metrics captured in each of the 4 key areas focused on work volume and time spent. Outcome
metrics were reported as average±standard deviation (SD) and median (interquartile range (IQR)). All metrics were
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evaluated for change over time using regression modeling. Statistical significance was set at p<0.05.
RESULTS: Signal data from 993 PGI at 213 institutions were analyzed. 95.8% (n=204) institutions were located in
the US.
Clinical workload
Over the reporting period, PGI had clinical appointments an average of 43±3% [median (IQR) = 46% (35%, 57%)]
days per month or about 3 days per week. PGI had 7.6±0.3 [7.0 (5.8, 8.9)] clinical appointments per scheduled day.
On average, PGI spent an additional 23.7±1.6 [14.4 (4.6, 30.2)] pajama time minutes and 36.1±1.9 [30.3 (15.8,
43.3)] minutes outside scheduled hours interacting with the EHR each day. Clinical workload metrics remained
stable over the study period. On average, PGI spent 60% time in the ambulatory arena, 9.7% in inpatient, 0.3% in
the emergency department and 30% in other.
In-Basket
The average time spent in In-Basket by PGI was 23.0±1.3 [20.4 (13.2, 26.5)] minutes per day. Average time in InBasket increased significantly over the study period (p<0.0001).
Primary drivers for this change included increases in certain types of In-Basket messages, including results (p=0.01),
patient medical advice (p<0.0001), hospital chart completion requests (p<0.0001), prescription authorization
requests (p=0.003), and staff messages (p<0.0001).
Orders
On average, PGI prescribed 1 medication every other appointment, or 0.5±0.02 [0.4 (0.3, 0.6)] medications per visit.
PGI ordered 2.2±0.3 [2 (1.4, 2.8)] tests/evaluations per appointment.
Notes and Letters
The average note length was 6392±193 [6072 (4344, 7696)] characters, equivalent to over 3.5 pages of text. Time
spent in notes was 10.2±0.4 [9.7 (6.7, 13.1)] minutes per appointment and 46.9±2.4 [43.6 (29.9, 56.2)] minutes per
day. Length of notes increased significantly over the study period (r=0.51, p=0.01) but time spent in notes did not.
Clinical Review
PGI spent an average of 17.7±1.5 [17 (12.7, 20.3)] minutes per scheduled day in chart review, equivalent to 4±0.2
[3.9 (2.7, 5.3)] minutes per appointment.
CONCLUSIONS: Quantification of some key components of clinical workload inherent to PGI is possible using
EHRs. PGIs routinely spend time outside of work hours performing EHR work. Over the past 2 years, In-Basket
time has contributed substantially to PGI workload and has trended towards increasing messages from both external
(patients and pharmacies) and internal sources (staff and hospital compliance). Considerable PGI time has also been
spent constructing clinical notes of lengths that appear to have increased during the same 2-year period. Limitations
to the study include non-standardized, opaque metric definitions and unclear fidelity of provider categorization.
We would also note that our results document increasing EHR-related workload burdens on PGIs that can contribute
to physician burnout. Through identification of best outcome metrics, quantification of PGI clinical workload using
EPIC Signal data may allow quality improvement activities that reduce provider burden while enabling our
subspecialty field to benefit from widespread implementation of EHRs.

221 STANDARDIZATION OF REPORTING AND CAPTURING QUALITY METRICS IN PEDIATRIC
ENDOSCOPY . Lillian Choi1,2, Andrew Richardson3, Nicole Smith3, Jennine Hamilton3, Jeannie Huang1,2
1
Pediatrics, University of California San Diego, La Jolla, CA; 2Pediatric Gastroenterology Hepatology and
Nutrition, Rady Children's Hospital San Diego, San Diego, CA; 3Clinical Informatics, Rady Children's Hospital San
Diego, San Diego, CA
BACKGROUND: Pediatric endoscopy quality metrics (PEQM) have been identified by expert consensus and
published. PEQM promote the safety of patients undergoing procedures while improving the quality of care
delivered. Specific PEQM for colonoscopy include 1) successful intubation of the cecum and terminal ileum, 2) time
to cecum and time to terminal ileum, and 3) bowel prep quality.
Similarly, scoring of endoscopy findings has been used for clinical research to characterize disease. These scores are
increasingly used in clinical practice to help clinicians diagnose and stage disease severity for treatment and
management.
The electronic health record (EHR) enables capture of endoscopy findings, validated endoscopy scores, and PEQM
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through event reporting and discrete data collection instruments. At our institution, we previously used a templated
EHR endoscopy form that collected endoscopy findings at prescribed intestinal locations using free text fields
outside of the discrete category of normal. Standardized text was used to report procedural events.
OBJECTIVE: To standardize endoscopy reporting and to capture PEQM to provide feedback to users, we 1)
revamped our EHR endoscopy reporting instrument to both report endoscopy findings and collect PEQM data, and
2) developed a data dashboard that would report PEQM at both the individual and group levels.
METHODS: We exploited the smart form functionality in Epic EHR to develop an endoscopy procedure template
(EPT) that would collect data discretely to enable both standardized endoscopy reports and capture PEQM. Specific
data elements incorporated into the form included documentation of 1) bowel prep quality using the Boston Bowel
Preparation Scale and 2) inflammatory bowel disease endoscopy scores.
The EPT was launched in January 2022. Use of the smart form was captured, and feedback was assessed via a 5point Likert scale clinician survey based on Perceived Usefulness (PU) and Ease of Use (EOU) constructs of the
Technology Adoption Model. Respondents were asked to select from 5 levels of agreement [1(strongly disagree) to
5(strongly agree)] with positive PU and EOU statements. Distribution statistical analyses were performed, and data
reported as median (interquartile range).
The reported work capitalized on pre-existing workflows in the endoscopy suite, where nurses recorded procedural
events including procedure start and end times. Additional event time data fields were created to capture PEQM
during the procedure.
The EHR data dashboard function was utilized to display PEQM (Figure 1). To distinguish PEQM outcomes related
to education and training, procedural times and events were attributed to the fellow trainee whenever present.
RESULTS:
EPT adoption was nearly universal among proceduralists (Figure 2). Feedback from 10 pediatric gastroenterologists
(8F: 2M; and 4 <5 y, 2 5-<10y and 4 10y or more in practice) was positive across measured domains, with high
median scores: 4 (3, 5) for PU and 4.5 (3.5, 5) for EOU for EPT use, and for 4.5 (3.25, 5) for PU and 4.8 (3.25, 5)
for EOU regarding EPT report interpretation.
Robust review of PEQM data on the dashboard by clinicians occurred with 561 visits over a 90-day period with each
visit lasting an average of 47 seconds.
CONCLUSIONS:
Utilizing a standardized instrument and event time data fields, we were able to standardize reporting and capture
PEQM. Dashboard presentation of PEQM has enabled proceduralists to identify gaps in care for targeted
intervention. Limitations of the work include its deployment within a single pediatric gastroenterology practice.
Future capture and sharing of common PEQM data across institutions could help determine quality benchmarks.
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FIGURE 1. Endoscopy Data Dashboard.

FIGURE 2. Plot of number of procedures v. number of endoscopy smart form uses over time.

TRIALS IN PROGRESS/CLINICAL TRIAL DESIGN
222 A NOVEL DUAL-COMPANY MASTER PROTOCOL FOR THE STUDY OF IL-23 INHIBITORS IN
PEDIATRIC CROHN'S DISEASE. Laurie Conklin1, Wendy Komocsar6, Fei Chen2, Forrest Williamson3, Robert
Nelson4, Wallace Crandall5
1
Immunology, Pediatrics, Janssen Research and Development LLC, Spring House, PA; 2Statistics and Data
Science, Janssen Research and Development LLC, Spring House, MD; 3Statistical Innovation Center, Eli Lilly and
Company, Indianapolis, IN; 4Child Health Innovation Leadership Department, Janssen Research and Development
LLC, New Brunswick, NJ; 5Immunology- Pediatrics, Eli Lilly and Company, Indianapolis, IN; 6ImmunologyGastroenterology, Eli Lilly and Company, Indianapolis, IN
Objectives: Approvals for biologics in pediatric IBD have lagged 6-8 years behind the adult approvals. As the
number of products with pediatric study requirements increases, trials will be more difficult to enroll, leading to
further delays in access to safe and effective drugs for pediatric BID patients. The use of master protocols is among
the potential solutions, provided that use would improve enrollment or reduce the required sample size. Janssen and
Lilly decided to work together towards formulating a master protocol for the study of IL-23 inhibitors in pediatric
Crohn’s disease, incorporating an innovative Bayesian analysis.
Methods: Janssen established a GitHub® site for collaborative coding and an external-facing SharePoint® for
document management and storage. A confidentiality agreement was put in place covering limited information such
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as IND numbers and development timelines, as the platform modeling used publicly available data. Janssen and
Lilly developed and submitted (1) a meeting request for the FDA Complex Innovative Design program, (2) a
briefing package to the EMA Scientific Advice Working Part, (32) FDA Type C Meeting request and briefing
package, and (4) request for clarifications and responses to the advice received from both FDA and EMA.
Confidentiality was maintained by submitting the Investigator Brochures under separate cover (EMA) and coreferencing the company specific INDs (FDA). Discussions of the legal and operational structure took place in
parallel with development of the protocol. Advice from FDA indicated that the master protocol could be submitted
to the same IND as each ISA.
Results: The master protocol covers the screening and randomization process into one of the two InterventionSpecific Appendices (ISAs). To ensure the comparability of the populations enrolled in each ISA, the master
protocol includes the inclusion and exclusion criteria. Study participants are followed according to the schedule of
activities (SOA) of the ISA to which they have been randomized. The SOAs of the two ISAs were harmonized to
reduce a perceived difference in the burden of participation, as assignment to each ISA is not blinded. The platformlevel analysis is based on the endpoint of clinical remission and endoscopic response at Week 52. Thus, the
companies worked together to harmonize definitions of disease activity, responder, and loss of response, rescue
medications and exit criteria. As there will be no sharing of data between companies, the program will be run by an
independent Contract Research Organization, with an independent statistics group performing a Bayesian analysis.
Conclusions: Master protocols may streamline clinical development in pediatrics by utilizing shared control groups,
creating efficiencies in clinical operations, and reducing the number of participants required to participate in trials
through innovative analytical methods. Building the collaborative infrastructure for the design and implementation
of pediatric master protocols would benefit the movement toward wider use and acceptable. The ultimate goal would
be to reduce the delay in pediatric approvals so that children have access to safe and effective medications in a
timelier manner.
PLENARY SESSION
FRIDAY, OCTOBER 14, 2022
8:00am – 10:00am
Grand Watkins Prize
223 GPX3 MAY REGULATE FIBROSIS IN EOSINOPHILIC ESOPHAGITIS THROUGH TGF-β
SIGNALING. Matthew Buendia1, Zaryab Aziz2, Justin Jacobse2,3, Mae Wimbiscus2, Jasmine Chaparro2, Girish
Hiremath1, Christopher Williams2,4, Yash Choksi2,4
1
Department of Pediatrics, Division of Pediatric Gastroenterology, Hepatology and Nutrition, Vanderbilt University
Medical Center, Nashville, TN; 2Department of Medicine, Division of Gastroenterology, Hepatology and
Nutrition, Vanderbilt University Medical Center, Nashville, TN; 3Department of Pathology, Microbiology and
Immunology, Vanderbilt University School of Medicine, Nashville, TN; 4VA Tennessee Valley Healthcare
System, Nashville, TN
Background: Eosinophilic Esophagitis (EoE) is an inflammatory disorder of the esophagus characterized by
subepithelial fibrosis. Increased oxidative stress is a common feature of fibrosis in other organs (i.e. lung, liver) and
can be regulated by TGF-β1. We have previously shown that Glutathione peroxidase-3 (GPX3), an antioxidant
selenoprotein, is decreased in esophageal mucosal biopsies from EoE patients compared to controls. Herein, we
hypothesized that the absence of GPX3 would lead to increased esophageal subepithelial fibrosis.
Methods: We first queried a publicly available bulk RNA seq dataset to determine if GPX3 expression is
dysregulated in EoE patients. WT murine fibroblasts were treated with conditioned media from wild-type (WT)
organoids which were treated with or without IL-13 10 ng/mL for four days. Fibroblast Gpx3 expression was
measured by quantitative PCR (qPCR). Next, we performed trichrome stain to measure collagen deposition in WT
and Gpx3-/- mice at baseline and after treatment with ovalbumin or IL-33 to induce experimental EoE. Esophageal
organoids and fibroblasts from WT and Gpx3-/- mice (n=3) were cultured. From fibroblasts, fibrosis markers and
TGF-β targets were measured by qPCR, both at baseline and after treatment for 24 hours with 10 ng/mL TGF-β1. In
order to assess function, 100,000 cells of either WT or Gpx3-/- fibroblasts were suspended in collagen plugs, and
contraction was measured in the presence or absence of TGF-β1 10 ng/mL for 3 days. Finally, we measured TGF-β1
by ELISA in the media of WT or Gpx3-/- fibroblasts, and in the media of WT organoids, WT organoids treated with
IL-13 10 ng/mL, and Gpx3-/- organoids.
Results: GPX3 mRNA was reduced in EoE patients from a public bulk RNA seq dataset (Figure 1A). WT
esophageal fibroblasts cultured with conditioned media from IL-13 treated WT organoids decreased Gpx3 mRNA
(Figure 1B). Subepithelial esophageal collagen thickness in Gpx3-/- mice was significantly increased as compared
with WT at baseline and in two different murine models of experimental EoE (Figure 1C-1E). Cultured Gpx3/esophageal fibroblasts exhibit a thickened, coarse appearance as compared with WT fibroblasts (Figure 2A). Gpx3/fibroblasts also had significantly increased expression of TGF-β targets and fibrosis markers Fibronectin, Collagen
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type 1, and Periostin both at baseline and after treatment with TGF-β1 as compared with WT (Figure 2B).
Functionally, Gpx3-/- fibroblasts exhibit increased collagen contraction as compared with WT at day 3 both without
and with TGF-β1 treatment (Figure 2C). Finally, an ELISA for TGF-β1 of media from Gpx3-/- fibroblasts exhibited
significantly more TGF-β1 than WT fibroblasts (Figure 2D). Furthermore, a similar increase in TGF-β1 was noted
in media from Gpx3 -/- organoids and IL-13 treated WT organoids compared to WT (Figure 2E).
Conclusion: The absence of Gpx3 may regulate subepithelial fibrosis in EoE by modifying TGF-β signaling through
upregulation of TGF-β1.
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CONCURRENT SESSION I - Pediatric Liver Transplantation in 2022
FRIDAY, OCTOBER 14, 2022
10:30am – 12:00pm
Gerard Odell Prize for Liver Research
224 A TRANSITION PROGRAM AND NOVEL JOINT PEDIATRIC-ADULT CLINIC MODEL
DECREASES ADULT MORTALITY IN PEDIATRIC LIVER TRANSPLANT RECIPIENTS. James
Stevens1,2, Raha Sadjadi3, Ryan Ford4, Adrianna Westbrook1, Scott Gillespie1, Nitika Gupta1,2
1
Department of Pediatrics , Emory University, Atlanta, GA; 2Children's Healthcare of Atlanta
Inc, Atlanta, GA; 3Medicine, Emory University School of Medicine, Atlanta, GA; 4Medicine, Emory University
School of Medicine, Atlanta, GA
Background: Pediatric liver transplant recipients have a high risk of complications following transfer of care to an
adult provider. Our center’s previously published data showed 28% mortality in young adults, with death
disproportionately affecting Black patients. In 2015 we implemented formal transition processes, including a “teen
clinic” with one physician providing continuity of care and a joint pediatric-adult clinic. Our study aims to analyze
outcomes since the formation of this program.
Methods: Single-center, retrospective study describing demographics, pediatric characteristics, and adult outcomes
from a university health system with affiliated pediatric and adult liver transplant programs. Pediatric transplant
recipients who completed the transition program and were seen in the joint pediatric-adult clinic from March 20152020 were included.
Results: Fifty nine patients completed transition. The cohort was 64% female, 59% White and 32% Black. Median
age at first transplant was 6.9 years, median age at transfer 20.7 years. Thirty five children (59%) had a major comorbidity. Comparing transition cohort (T) to a prior non-transition cohort (NT, n=64), prevalence of pediatric
complications was similar including acute cellular rejection (ACR, 61% vs. 64% T vs NT respectively, p=0.85) and
re-transplant (15% vs 20%, p=0.49). Medication level variability index (MLVI) was <2 (reflecting adherence) in
55% of T patients vs. 20% NT (p<0.01). T children had less hypertension (19% vs. 38%, p=0.03) and diabetes
mellitus (DM, 12% vs. 38%, p<0.01). There was no difference in psychiatric illness (53% vs 39%, p=0.15), or high
school (HS) graduation (71% vs 77% , p=0.67).
Adult transition outcomes show a decrease in mortality since program initiation (from 28% to 3%, n=2, p<0.01).
Both deaths were in Black females with immune-mediated liver diseases. Compared to other races, Black adults had
higher prevalence of ACR (67% vs 20%, p=0.02) and re-transplantation (26% vs 2.5%, p=0.01). Substance use was
higher overall in adulthood than childhood (37% vs 10%, p<0.01) though DM, hypertension, and obesity did not
change. Adults continued to graduate HS (increasing from 71% to 89%).
Conclusions: Following implementation of a transition program and joint pediatric-adult clinic model adult
mortality decreased and adolescent MLVI improved compared to patients not receiving formal transition. Further
work is needed to address ongoing racial disparities, adult mental health and substance use.

CONCURRENT SESSION I - Nutritional Management of Children and Adolescents with ARFID and other
Feeding Disorders
FRIDAY, OCTOBER 14, 2022
10:30am – 12:00pm
NASPGHAN Nutrition Abstract Award
225 AN IN-LINE DIGESTIVE CARTRIDGE REDUCES DEPENDENCE ON PARENTERAL NUTRITION
AND INCREASES INTESTINAL GROWTH IN A PORCINE MODEL OF SHORT BOWEL
SYNDROME. Savas Tsikis1, Scott Fligor1, Thomas Hirsch1, Paul Mitchell2, Amy Pan1, Kamila
Moskowitzova3, Ashlyn Whitlock3, Greta Loring4, Eric First4, Arthur Nedder5, Kathleen Gura6, Mark Puder1
1
Vascular Biology Program and Department of Surgery, Boston Children's Hospital, Boston, MA; 2Institutional
Centers for Clinical and Translational Research, Boston Children's Hospital, Boston, MA; 3Department of
Surgery, Boston Children's Hospital, Boston, MA; 4Alcresta Therapeutics Inc, Newton, MA; 5Animal Care
Resources Children’s Hospital, Boston Children's Hospital, Boston, MA; 6Department of Pharmacy and the
Division of Gastroenterology and Nutrition, Boston Children's Hospital, Boston, MA
Background: Short bowel syndrome (SBS) occurs after intestinal loss resulting in malabsorption and parenteral
nutrition (PN) dependence, which may lead to life-limiting complications. Recovery requires intestinal adaptation
that depends, in part, on enteral nutrition (EN) and intestinal growth factors such as glucagon-like peptide-2 (GLP2). We studied an immobilized lipase cartridge (ILC) that connects in-line with enteral feeding sets and hydrolyzes
fats in EN before reaching the patient. We previously demonstrated that ILC use increases enteral fat and fat-soluble
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vitamin absorption in a porcine SBS model. Based on these results, we hypothesized that use of the ILC will reduce
PN dependence.
Methods: Eleven six-week-old male Yorkshire piglets were utilized in this study and randomized to control (n=6)
and treatment (n=5) groups. Animals underwent 75% distal small intestinal resection and placement of central
venous catheters and gastrostomy tubes. PN was initiated postoperatively and advanced gradually to 100% of caloric
needs.PN was then decreased and EN was advanced if pre-defined clinical criteria were fulfilled. EN was delivered
daily over six bolus feedings with or without the ILC depending on group assignment. Animals were maintained for
14 days and the change in PN/EN calories was assessed. Intestinal adaptation was determined by the change in
bowel length, plasma GLP-2 concentration, and Ki67 immunostaining to assess crypt cell proliferation. Nutritional
markers were also evaluated and compared at the end of the study (day 15). Comparisons between groups at day 15
were performed using analysis of covariance (ANCOVA) adjusted for baseline values.
Results: ILC piglets received similar calories (EN+PN: 108.4 vs. 104.6 kcal/kg/day, P=0.43) and had similar weight
gain (P=0.43) compared to controls. ILC animals had a 19% greater reduction in PN calories (95% CI: 1227%, P<0.0001) and demonstrated higher average EN advancement (66% vs. 47% of total calories, P=0.0008)
during the 14-day experiment (Figure 1). Intestinal crypt cell proliferation was 1.9-fold higher in the treatment
group compared to controls (Figures 2A-C; 41.9 vs. 22.5 Ki67+ cells/crypt, P=0.02) which was accompanied by a
significant increase in intestinal length at the end of the study (Figure 2D; 19.5% vs. 0.7%, P=0.03). At day 15,
treatment animals had higher plasma concentrations of GLP-2 (Figure 2E; 1.9 vs. 1.1 ng/mL, P=0.02), EPA (89.1
vs. 46.5 μg/mL, P<0.0001), DHA (41.9 vs. 29.9 μg/mL, P=0.004), Vitamin A (24.3 vs. 18.4 μg/dL, P=0.02), LDL
(46.1 vs. 38.2 mg/dL, P=0.02), and HDL(30.7 vs. 24.8 mg/dL, P=0.04). There were no significant differences in
liver enzymes or total bilirubin between the two groups.
Conclusion: ILC use in conjunction with enteral feeding reduced PN dependence, improved nutrient absorption, and
increased bowel adaptation and growth in a porcine SBS model. In humans, PN dependence and related toxicity are
important complications of SBS with significant morbidity and limited therapeutic options. The use of the ILC for
extracorporeal fat digestion of EN is a novel alternative therapeutic that may benefit the SBS population. Based on
this work, a phase III clinical trial in pediatric patients is currently underway at our institution.
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CONCURRENT SESSION I – Practical Aspects of Lower Endoscopy
FRIDAY, OCTOBER 14, 2022
10:30am – 12:00pm
NASPGHAN Endoscopy Abstract Award
226 A PILOT RANDOMIZED CONTROLLED TRIAL OF ONDANSETRON USE DURING PEDIATRIC
COLONOSCOPY PREPARATION. Dalia Arostegui1, Kenny Castro Ochoa1, Vivian Vega1, Paige Armaly2, Steven
Schwarz1, Thomas Wallach1
1
Pediatric Gastroenterology, SUNY Downstate Health Sciences University College of
Medicine, Brooklyn, NY; 2Pediatrics, SUNY Downstate Health Sciences University College of
Medicine, Brooklyn, NY
Background: Colonoscopies are routinely performed in children to assess multiple gastrointestinal diseases. A
bowel preparation (bowel prep) is required prior to any colonoscopy for bowel clean out. While there are no
standardized regimens, the majority of pediatric gastroenterology preparations utilize PEG-3350. The most common
adverse event during bowel prep is nausea, which is seen in about 19% of children. Other adverse events are
abdominal pain (11%) and occasionally vomiting (4%) (Phatak, 2011). The pediatric population frequently has
difficulty with the volume of laxative required to take, resulting in unpleasant experiences and poor cleanout
compliance leading to worsened outcomes such as increased risk of complication, potential need for repeat
colonoscopy, and cancellation of procedures. In this pilot study we evaluate the use of the antiemetic medication
Ondansetron to determine if addition to colon preparation improves success and patient tolerance.
Methods: In a pilot prospective randomized control trial, we compared two cleanout preparation approaches in
patients undergoing colonoscopy between the ages of 5-20. Study arms included PEG-3350/ Bisacodyl +
Ondansetron (study group) vs. PEG-3350/Bisacodyl (control group). The primary objective of our study was to
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enhance the quality of the colon visualization during colonoscopy due to less stool burden. The Boston Bowel
Preparation Scale (BBPS) was used to score the quality of the colon visualization. Secondary objectives included
evaluation of patient satisfaction via a survey answered by each patient. The questionnaire assessed the presence of
the following symptoms during bowel prep: abdominal pain, nausea, bloating, vomiting, scale of ease/difficulty, and
if the entire bowel prep was completed. In total 41 patients were recruited, 21 in the control group and 20 in the
study group.
Results: Our pilot study did not find a statistical difference in the BBPS between the control (5.9) and study group
(5.6). However, we did observe a statistically significant 35% decrease in abdominal pain in patients taking
ondansetron as part of their preparation (9, 45%) in comparison with control (17, 80.1%) (p = 0.019). No
statistically significant improvement was noted in other symptoms, although several had non-significant
improvement. There were no other negative side effects reported from ondansetron use.
Conclusion: This study demonstrates that Ondansetron, a highly safe, easily tolerated medication, provides a
significant improvement to patient experience of colonoscopy cleanout in the form of decreased incidence of
associated abdominal pain. As our pilot study had significant heterogeneity with regards to indication for
colonoscopy, we believe that it remains possible a larger study may demonstrate an improvement in BBPS outcomes
and other symptom domains, and that additional study is indicated.

Table 1: Demographics

Figure 1: Symptoms Reported During Bowel Preparation
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POSTER SESSION II
FRIDAY, OCTOBER 14
12;00pm – 2:00pm
(*Poster of Distinction)
AERODIGESTIVE/FEEDING AND SWALLOWING DISORDERS
229 EVALUATION OF GENERAL POPULATION REFERENCE VALUES AND NEW PARAMETERS IN
CHILDREN WITH CRONIC NEUROLOGICAL IMPAIRMENTS. Florencia Ursino1, Judith Cohen
Sabban1, Veronica Busoni1, Renata Weinschelbaum2, Katia Kulay1, Marina Orsi1
1
Gastroenterologia infantil, Hospital Italiano de Buenos Aires, Buenos Aires, Federal
District, Argentina; 2Gastroenterologia infantil, Sanatorio de Niños Rosario, Santa Fe, Rosario, Argentina
Introduction
Gastroesophageal reflux disease (GERD) is common in children with chronic neurological impairment (NI) with a
prevalence of 70%.The diagnosis of GERD in children with NI is a clinical challenge. Multichannel intraluminal
impedance (MII) has become the gold standard for the diagnosis of GERD.These patients are characterized by
delayed gastric emptying, feeding in the supine position, GER and excessive salivation, resulting in altered
esophageal motility. There are studies that suggest that the use of reference norms determined for the general
population may underestimate GER episodes in this group of patients.
The aim of this study was to evaluate postreflux swallow-induced peristaltic wave (PSPW) , reflux index, and
nocturnal baseline in patients with neurological impairment.
Material and Methods:
Retrospective multicenter study conducted from January 2017 to December 2021. The Hospital Italiano de Buenos
Aires and the Sanatorio de Niños de Rosario were involved.All were evaluated by a 24-hour pH/MII without proton
pump inhibitors. In the pH/MII tracings, the following were analyzed: the total number of reflux episodes (acid,
non-acid), bolus clearance, acid exposure (Reflux Index-RI) and symptom correlation, PSPW and line basal.
Results:
54 patients were included (26 female- 28 male), mean age was 3.07 (range 1 to 14 years).
The mean value of pHmetry score was 13.1 (range 9 to 55) 33% of pathological cases. Total number of reflux
episodes 34.5 (range 7 to 63) 97% were normal, acidic 23(range 1 to 52) 94.4% were normal, non-acidic 11(range 0
to 27) 96.3% were normal, acid exposure (IR ) 4.40 (range 0 to 20) 50% were pathological, bolus clearance 15.9 sec
(range 6-33) 59.26% were normal, acid Cl 181 sec (range 0-930) 58.54% were normal, proximal episodes 15.1 (
range 0 to 48) Baseline 1912 (range 667.4 to 3741) , Total PSPW 41%.
Half of the patients had between 25-50% (interquartile range 25 to 75) and only 25% had 50 or more.
Conclusion:
The results obtained in this population show that only 5% of the patients studied presented pathological baseline
values.In addition, PSPW was altered in 50% of the patients. We believe it would be important to take these
complementary parameters into account together with acid clearance to evaluate NI patients with GERD and before
performing a Nissen surgery.

230* DEVELOPMENT OF A MEDICAL COMPLEXITY SCORE FOR PERDIATRIC AERODIGESTIVE
PATIENTS. Henry Horita1, Gabrielle Cahill1, Hailey Brigger6, Tzyynong Friesen1,3, Aparna Rao1,4, Soma
Kumar1,2, Kimberly Morris5, Lisa Horvay5, Virginia Floco5, Matthew Brigger1,3
1
University of California San Diego, La Jolla, CA; 2Pediatric Gastroenterology, Rady Children's Hospital San
Diego, San Diego, CA; 3Pediatric ENT, Rady Children's Hospital San Diego, San Diego, CA; 4Pediatric
Pulmonology, Rady Children's Hospital San Diego, San Diego, CA; 5Rady Children's Hospital San Diego, San
Diego, CA; 6Vassar College, Poughkeepsie, NY
Objectives: This study aimed to develop a complexity scoring system to characterize the diverse population served
in pediatric aerodigestive clinics and help predict their treatment outcomes.
Study Design: Retrospective chart review
Setting: Rady Children’s Hospital San Diego, Aerodigestive Clinic
Subjects and Methods: A 7-point medical complexity score was developed through an iterative group consensus of
relative stakeholders to capture the spectrum of comorbidities among the aerodigestive population. One point was
assigned if a diagnosis was present for each of the following comorbidities: airway anomaly, neurological, cardiac,
respiratory, gastrointestinal, genetic diagnoses, and prematurity. A score of 7 indicated the highest medical
complexity. Then a retrospective chart review was conducted of all patients seen in the aerodigestive clinic of a
single institution who had at least two visits and a complete data set between 2017-2021. Selected outcomes were
analyzed with univariate and multivariate logistic regression.
Results: 234 patients were analyzed with complexity scores assigned, showing a normal distribution (Shapiro Wilk
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p= 0.406) of the scores from 1 to 7 (median=4; mean=3.50; SD=1.47). The complexity score was predictive of
clinical metrics as described below. Among children with dysphagia, there was waning success in the progression of
oral feeding with increasing scores (OR=0.733; 95%CI 0.59,0.92; p=0.006). Children with higher complexity scores
were less likely to meet the criteria for discharge from the aerodigestive clinic (OR = 0.720; 95% CI 0.60,0.87;
p=0.001).
Conclusions: We propose a novel complexity score for the pediatric aerodigestive population that is easy to use,
successfully stratifies the diverse presentations, and shows promise as a predictive tool to assist in counseling and
resource utilization.

232 HELPING CHILDREN LEARN TO LOVE TO EAT: PROVIDER APPROACHES TO FEEDING
CHALLENGES. Karen DeMaria1, Sophia Magana3, Meeta Patel1, Jami Zamyad2, Dorsey Bass1, Shweta Namjoshi1
1
Pediatric Gastroenterology, Stanford University, Stanford, CA; 2Pediatric Clinical Nutrition, Stanford
University, Stanford, CA; 3Pediatric Occupational Therapy, Stanford University, Stanford, CA
Background: Pediatric feeding disorders are common and examples include dysphagia, selective eating, & oral
aversion. Children may have behavioral feeding resistance due to insufficient opportunity to practice feeding skills,
motor deficits or traumatic experiences. A transdisciplinary feeding team can help support the child and family. The
role of the pediatric gastroenterologist is to rule out underlying pathology precluding safe oral intake, treat
underlying conditions, & develop a collaborative approach. Edwards et al published a tutorial outlining the treatment
for these children, but there has not been data to support whether their strategies are being applied.
Methods: We distributed a QualtricsTM survey to understand the recommendations made by different disciplines of
the feeding team (physician, dietician (RD), speech & language pathologist (SLP), occupational therapist (OT),
otolaryngologist (ENT) and their levels of comfort with various strategies such as medications, sensorimotor skill
building, oral stimulation, caregiver-child interactions, mealtime routines, & behavioral feeding strategies. We also
inquired about provider familiarity with various interventions and barriers to teaching families. Our aim was to
increase provider familiarity with frequently used interventions through a Zoom training. An emphasis was placed
on food chaining, hunger provocation, messy play, & positive reinforcement. A post-survey was used to assess for
changes in providers’ self-assessment of their knowledge, comfort levels, & likelihood of utilizing these skills in
clinical practice. Data was analyzed using chi-square tests in PrismTM.
Results: Data collection will be completed by 8/1/22. Our preliminary baseline (pre-survey) data supports that
pediatric gastroenterologists were more comfortable with using medications to increase appetite compared to other
members of the medical team (85% of pediatric gastroenterologists vs. 39% of non-physicians). Psychologists, SLP,
and OT were more comfortable with sensorimotor skill building (29% vs. 8% of pediatric gastroenterologists). Very
few pediatric gastroenterologists were comfortable with strategies such as food chaining or messy play (8% and
35% reported comfort with these, respectively). Pediatric SLP & OT had moderate levels of comfort with these
techniques. After teaching, pediatric gastroenterologists had statistically significant increases in comfort levels with
food chaining (p=0.0003), counseling about having the child participate in mealtimes (p=0.0277), exposure to
cooking and smelling food (p=0.0401), exposure to touching food (p=0.0119) & messy play (p=0.0050). Amongst
the group of non-pediatric gastroenterologists (OT, SLP, RD, psychology, psychiatry, & ENT) statistically
significant increases were seen only with hunger provocation (p=0.00020). All groups reported higher degrees of
comfort after attending a teaching session (70% increase in pediatric gastroenterologists & 32% increase by other
members of the feeding team) & approximately 90% of all providers surveyed reported that they would employ
them in their practice. No providers sampled reported high levels of comfort with hunger provocation at baseline
(15% of pediatric gastroenterologists and 18% of non-gastroenterologists) but this improved after an evidence-based
literature review.
Discussion: Pediatric gastroenterologists frequently care for patients with oral aversion, but very few have received
education in this during training. Simple interventions can help increase provider knowledge and comfort level. This
pattern was seen across all disciplines. Our data supports the hypothesis that providers will use this knowledge to
directly benefit patient care. None of the providers were comfortable with how to approach hunger provocation;
increased education and transdisciplinary discussion regarding this would be beneficial. Future studies are needed to
determine if our interventions result in increased oral intake.
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234 COMPREHENSIVE EVALUATION OF DYSPHAGIA IN DOWN SYNDROME. Lev Dorfman1, Vinay
Jahagirdar2, Serena Kaul1, Khalil El-Chammas1,3, Ajay Kaul1,3
1
Division of Pediatric Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Internal Medicine, University of Missouri Kansas City School of Medicine, Kansas
City, MO; 3Department of Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH
Introduction:
Developmental disorders of the enteric nervous system (ENS), contribute to gastrointestinal (GI) abnormalities in up
to 77% of patients with Down Syndrome (DS). Dysphagia is a common symptom in children with DS and is
conventionally evaluated with contrast studies, including video-fluoroscopic swallow studies (VFSS) and
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esophagram, and endoscopy. Majority of these patients have been reported to have oral dysphagia, with more than
50% having pharyngeal dysphagia. High-resolution manometry (HRM) is the gold standard for evaluation of
pharyngeal and esophageal motility but is not routinely utilized in the evaluation of dysphagia in patients with DS.
The primary aim of this study was to describe and correlate pharyngeal and esophageal manometry findings with
contrast studies and endoscopy in patients with DS and dysphagia.
Methods:
Electronic medical records of patients with DS who had evaluation for dysphagia at our neurogastroenterology and
motility center between January 2008 and January 2022 were reviewed. Data collected included demographics, comorbidities, symptoms, mode of feeding, VFSS, esophagram, endoscopy with biopsy findings and pharyngeal and
esophageal manometry metrics.
Results:
Twenty-four patients with Down syndrome underwent HRM for evaluation of dysphagia in our center. The median
age was 14.2 years (IQR 7.6, 20.5), with a male predominance (75%). Common presenting symptoms included
vomiting and regurgitation (62.5%), followed by choking, gagging and retching (41.7%) patients. Symptom duration
of over 12 months prior to a comprehensive evaluation was noted among 13 (54.2%) patients.
Most patients (14, 58.3%) were fed orally, 7 (29.2%) had combined oral and G/J-tube feeding, and 3 (12.5%)
patients were on exclusive enteral feeds.
EGD was performed in 23 (95.8%) patients and esophagitis was the major finding on biopsy in 11 (47.8%) patients;
of these 11 patients with esophagitis, 9 (81.8%) were classified endoscopically as normal or LA grade A, and 2
(18.2%) patients were classified as LA grade B.
VFSS was performed in 16 (66.7%) patients and all, except one, were reported as abnormal (15, 93.8%). Of these 16
patients, 10 had combined pharyngeal and esophageal manometry performed and 6 had only esophageal manometry.
Three of 10 patients (30%) showed abnormal pharyngeal metrics and 14 of 16 (87.5%) had abnormal esophageal
metrics. Abnormalities diagnosed on HRM included: 3 with low pharyngeal contractile integral (PhCI), 2 with high
Upper Esophageal Sphincter Integrated Relaxation Pressure (UES IRP), 8 with Esophageal Aperistalsis and 6 with
Ineffective Esophageal Motility
Esophagram suggesting esophageal dysmotility was reported in 14 out of 17 (82.4%) patients. All 17 patients had
HREM: 7 (41.2%) were diagnosed with ineffective esophageal motility (IEM), 8 (47.1%) with esophageal
aperistalsis and 2 (11.8%) were normal. Three patients (17.7%) with a normal esophagram were diagnosed with
esophageal aperistalsis.
Overall, HREM was performed in all 24 patients and the findings included: Ineffective Esophageal Motility in 10
(41.7%), esophageal aperistalsis in 9 (37.5%), normal in 4 (16.7%) and 1 study was incomplete. Rumination pattern
was noted in 5 (20.8%) patients on EM studies, but never as a solitary finding. Of these, 3 had aperistaltic esophagus
and 2 had IEM.
All 7 (29.2%) patients who had a fundoplication had esophageal dysmotility on HREM: aperistalsis of esophagus
was diagnosed in 4 (57.1%) patients and IEM in 3 (42.9%). Three (12.5%) patients had diagnosis history of tracheaesophageal fistula repair, and all were diagnosed as having an aperistaltic esophagus.
Conclusion:
Patients with DS who have dysphagia should be objectively screened using both VFSS and esophgram as it is
difficult to distinguish pharyngeal from esophageal pathology based on symptoms alone. Additionally, there may be
abnormalities in both pharyngeal and esophageal motility. High resolution manometry of the pharynx and esophagus
provides complementary objective data that may be critical in tailoring therapeutic strategies in the management of
these patients. The presence of esophageal dysmotility in all patients with DS who underwent fundoplication,
especially in those with history of TEF repair, emphasizes the need of performing HREM prior to recommending a
fundoplication. Mucosal pathology did not seem to be a significant factor in dysphagia in our cohort, indicating that
endoscopy may be considered if contrast studies and manometry do not reveal a cause for the dysphagia. These
findings have an implication in altering the conventional diagnostic algorithm in the evaluation of dysphagia in
patients with DS.

235 MANAGEMENT OF PATIENTS UNDERGOING ELECTIVE GASTROSTOMY TUBE INSERTION:
WHERE ARE WE NOW? Longxi Lin1, Daniel Briatico1,2, Gilgamesh Eamer3, Nathalie Carey1,2, John
Donnellan4, Julia Yole1,2, Karen Bailey1,2
1
McMaster Pediatric Surgery Research Collaborative, McMaster University, Hamilton, ON, Canada; 2Division of
Pediatric General Surgery, Department of Surgery, McMaster University, Hamilton, ON, Canada; 3Division of
Pediatric Surgery, Children's Hospital of Eastern Ontario, Ottawa, ON, Canada; 4Division of Radiology, McMaster
University, Hamilton, ON, Canada
Purpose: The aim of this study was to understand current practices of care surrounding elective gastrostomy tube
(G-tube) insertion in pediatric patients. This study describes the perioperative management of these patients to
inform future continuous quality improvement (CQI) initiatives.
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Methods: A retrospective chart review of pediatric patients who underwent elective G-tube insertion via surgical
(OR) or interventional radiologic (IR) pathways from January 2019 to December 2020 at a single pediatric tertiary
care center was conducted. Baseline demographics, course of hospital stay, and complications were ascertained.
Descriptive and bivariate analyses were performed; p<0.05 was considered significant.
Results: 43 patients were included for analysis (male n=22, female n=21; endoscopic n=17, laparoscopicassisted n=2, radiographic n=24). All patients received CORFLO PEG kits. Median length of hospital stay was 2.3
days (IQR=2.1-3.2). Developmental delay was associated with longer length of stay (3.0d vs 2.1d, p=0.05). Having
prior nasogastric (NG) tube feeds resulted in shorter length of stay (2.0d vs 2.8d, p=0.39). Time to dietician
consultation was prolonged in patients undergoing IR G-tube insertion, however there was no significant difference
(1.4d vs 1.5d, p=0.95) in reaching feeding goals. No significant difference in post-procedure analgesia use between
gastrostomy pathways was noted.
Conclusion: The results of this study provide essential information to support institutional CQI initiatives for
patients undergoing elective G-tube insertion. We have identified opportunities to streamline feeding, analgesic use,
and educational practices to reduce hospital stay and optimize patient care.

Graphical abstract summarizing the study
DIVERSITY, EQUITY AND INCLUSION AND/OR HEALTH DISPARITIES/EQUITY
237 A QUALITY IMPROVEMENT PATHWAY TO PROMOTE HEALTH EQUITY BY INCREASING
COMPLIANCE WITH DIAGNOSTIC TESTING FOLLOWING TELEMEDICINE VISITS IN AN
UNDERSERVED POPULATION. Meghan Horn, Jermie Gandhi, Elliott Gordon, Aliza Solomon, Melissa Rose
Pediatric Gastroenterology, Weill Cornell Medicine, New York, NY
Objective:
The primary aim of this quality improvement project focuses on improving compliance with diagnostic testing by
20% over a 6 month period.
Background:
Following the COVID-19 pandemic, there was a rapid upscaling in the use of telehealth. Telehealth is now being
used to provide follow up visits in our pediatric gastroenterology fellows clinic, which is comprised of an
underserved patient population. Limited access to care has been shown to disproportionately affect underserved
populations. Prior to the use of telemedicine, diagnostic testing including bloodwork was completed or scheduled at
the time of visit to promote compliance. With expansion of telemedicine, compliance with diagnostic testing in this
patient population became a concern due to limited access and health literacy. Without timely completion of testing
and results, there is potential for missed and delayed diagnoses, impeding the ability to treat effectively.
Methods:
Prior to initiating intervention, preliminary data was collected including blood work, imaging, and stool studies
completed at 2 weeks and by next visit. In PDSA 1, a standardized phrase was created to limit variability amongst
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providers. Our intervention involved sending Epic patient portal reminder messages within 24 hours of each
appointment. In PDSA 2, a second reminder was added 2 weeks post visit. The quality improvement study began
August of 2021 and is ongoing.
Results:
Background data was collected for compliance of diagnostic testing at 2 weeks for blood work (33%), imaging
(17%), and stool samples (0%). We also collected data on diagnostic testing completed by next visit for blood work
(50%), imaging (50%), and stool samples (0%). Post intervention data was then collected over a 6 month period.
Our data showed improvement to 50% compliance for completed blood work and 20% compliance for submitted
stool samples 2 weeks out from visit. Data showed 100% compliance with blood work and 60% compliance with
submitted stool studies prior to next visit, surpassing our goal of 20% improvement in compliance over a 4 month
period. Our team also looked at completion of imaging orders, and scheduling of upper endoscopy and colonoscopy
procedures prior to next visit. However the numbers were insufficient to draw any meaningful conclusions at this
time.
Conclusion:
Our data supports the use of electronic medical record portal messaging systems as a valuable tool for promoting
compliance with diagnostic testing in an underserved population following telemedicine visits. This is an
opportunity to improve access to care and health equity. Data collection is ongoing for PDSA 2.

238 INCREASED EMERGENCY DEPARTMENT VISITS FOR FOREIGN BODY INGESTIONS
REQUIRING HOSPITALIZATIONS DURING THE COVID-19 PANDEMIC IN THE PEDIATRIC
POPULATION. Mia-Ashley Spad, Anna Aiyuk, Shiree Fatch, Sneha Raghunathan, Chathruckan Rajendra, Sabina
Ali
Pediatrics, UCSF Benioff Children's Hospital Oakland, Oakland, CA
Background:
Foreign body ingestions (FBI) are most commonly seen in children aged 6 months to 4 years and occur at home.
Most foreign bodies pass through the gastrointestinal tract without causing any injury. However, 10-20% of cases
require endoscopic intervention and <1% require surgery. On March 4th, 2020, a state of emergency in California
was announced in response to the evolving COVID-19 pandemic, including closure of all county public schools on
March 13th, 2020, and a shelter-in-place order ceasing all non-essential business and travel on March 16th, 2020.
Despite the breadth of data on FBIs prior to the pandemic, and others outlining findings from surgical perspectives
or in other countries during the pandemic, there is limited data on FBIs and the COVID-19 pandemic in a US
pediatric Level 1 Trauma Center in a state with extended and strict mandated shutdowns.
Methods:
We used the National Electronic Injury Surveillance System (NEISS) data set for a single large tertiary center,
retrospective analysis of FBI, patient demographics, and patient disposition between 3/16/2019-3/15/2021 to better
characterize FBI prior to and during the COVID-19 pandemic. Our primary outcome measure was the number of
patients presenting to our emergency department (ED) and admitted to our hospital for FBI. “High Risk” FBI were
events involving button batteries, magnets, lead-based objects, or sharp objects (broken glass, needles, nails). We
also conducted a secondary chart review to collect demographic data on FBI patients who required admission. All
automatically collected data was qualitatively screened and systematically categorized for more effective data
presentation.
Results:
While the overall number of presentations to the ED remained similar (279 to 268), there was a higher rate of
admissions (8.9% vs 12.3%) during the pandemic. The average age of patients with an ingestion was 42.5 months
pre-pandemic, 52.7 months during pandemic; the average age of patients admitted for an FBI was 35.4 months prepandemic, 50.9 months during pandemic. The number of high-risk ingestions during the pandemic (10.8% vs
14.2%) was higher. Of children who needed to be admitted, a greater number required endoscopic procedures during
the pandemic (29.9% vs 38.5%). There was also a larger proportion of patients belonging to ethnic minorities
(Black, Asian, Hispanic/Latino) that were admitted during the pandemic (45.5% vs 63.0%).
Conclusion:
Both ED and hospital admission data reflect the disruption to the home and work environments that the general
population experienced in the pandemic. The increased average age of a FBI-presenting and FBI-admitted patient
could reflect the increased incidence in older, possibly school-aged children, in light of the state-wide shutdown of
schools and children being at home full-time. The increase in high risk and admission rates in the pandemic also
suggests that mandates placing children in the home increase their exposure to harmful materials and increased risk
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of serious injury requiring invasive procedures.
We serve a particularly vulnerable population; the majority of our patients are insured by Medicaid and of lower
socioeconomic status (SES), and we would expect that the increase in FBI is correlated to SES. Moving forward, we
would like to further investigate how the COVID-19 pandemic may have further exacerbated pediatric health
disparities by analyzing health outcomes based on patients‘ preferred language (English or other) and home zip code
and corresponding census info (median household income, percent living below the poverty line). In our at-risk
population, based on the above data, we propose implementing proactive counseling by primary care providers
(PCP) on safety around FBI. Education provided to families at PCP visits on securing dangerous objects in the home
may help decrease FBI especially during times when children are required to be at home more often, like during a
pandemic.

239 IMPROVED HEALTH-RELATED QUALITY OF LIFE IN ETHNICALLY DIVERSE CHILDREN AND
ADOLESCENTS WITH CHRONIC HEPATITIS C TREATED WITH SOFOSBUVIR-BASED DIRECTVolume 75, Supplement 1
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ACTING ANTIVIRAL THERAPIES. Naseem Ravanbakhsh1, Chuan-Hao Lin1, Stacy Moroz2, Jillene
Wong1, Nisreen Soufi1, George Yanni1, Kathryn Kersey3, Ilana Moss1
1
Pediatrics, Children's Hospital of Los Angeles, Los Angeles, CA; 2Medical College of
Wisconsin, Milwaukee, WI; 3Gilead Sciences Inc, Foster City, CA
Background: In adults, chronic HCV (Hepatitis C Virus) is associated with impaired functioning and decreased
health-related Quality of Life (HRQL). Previous reports on HRQL in pediatric adolescents treated with DAA
(Direct-Acting Antiviral) suggest that treatment of genotype 1 HCV in adolescents is associated with improved
HRQL (Younossi et al., 2018). However, no research is reported in children and adolescents with pan-genotypic
HCV in an ethnically diverse sample. The purpose of this study is to investigate whether HRQL improves in
ethnically diverse children and adolescents with genotypes 1, 2 and 3 chronic HCV infection being treated with
sofosbuvir + ribavirin or ledipasvir/sofosbuvir.
Methods: This study investigated the HRQL in an ethnically diverse (41.7% Hispanic/Latino) sample of 13
participants (6 male, 7 female, ages 3-17) with chronic HCV of genotypes 1, 2 and 3. The PedsQL short form, a
well-validated measure of HRQL, was used. HRQL was measured at baseline, 12 weeks treatment, and 12 weeks
post-treatment with sofosbuvir-based DAAs therapies, Surveys were administered to patients and caregivers at each
timepoint to assess four domains of functioning: physical, emotional, social, and school. Liver function tests (AST,
ALT and GGT) and HCV RNA level were measured at each timepoint.
Results: Table 1 illustrates mean HRQL scores at each timepoint. A Wilcoxian sign-ranked test suggested that
emotional QoL significantly improved from baseline to week 12 post-treatment (Z = -2.09, p = .04). A similar trend
for emotional functioning was found for parents, but was not statistically significant (Z = -1.61, p = .11). Findings
were not significant for physical, social, and school functioning per child or parent reports. Hispanic/Latino
participants reported lower HRQL in all domains, but none of these averaged differences were statistically
significant. As depicted in Fig 1, liver enzymes (ALT, GGT) showed significant improvement 12 weeks posttreatment. All patient showed SVR (sustained virologic response) after DAA treatments.
Conclusion: Our findings indicate that emotional HRQL improves in children and adolescents treated for HCV
using DAA. Interestingly, physical HRQL did not improve with treatment, suggesting treatment may be linked to
improved emotional well-being by reducing the stigma of illness and improved efficacy of recovery. HRQL was
lower in Hispanic/Latino youth compared to non-Hispanic/Latino youth. These differences were not statistically
significant, but warrant future investigation in a larger sample size, especially in light of research suggesting poorer
mental health among Latino populations with chronic medical conditions (Mills, et al., 2019). Overall, these
findings point to the importance of monitoring emotional functioning when managing chronic HCV infection in
children.
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240 AVAILABILITY AND UTILIZATION OF ENDOSCOPIC RETROGRADE
CHOLANGIOPANCREATOGRAPHY IN CHILDREN AND ADOLESCENTS. Sagar Pathak1, Thomas
Attard2, Mustafa Arain3,4, Melvin Heyman1, Emily Perito1
1
Pediatric Gastroenterology, University of California San Francisco, San Francisco, CA; 2Pediatric
Gastroenterology, Children's Mercy Hospitals and Clinics, Kansas City, MO; 3Gastroenterology, University of
California San Francisco, San Francisco, CA; 4Gastroenterology, Center for Interventional Endoscopy,
AdventHealth, Orlando, FL
Background: Endoscopic retrograde cholangiopancreatography (ERCP) can be used to treat and, in some cases,
facilitate diagnosis in patients with pancreatic or biliary tract disorders. We hypothesize that variability exists in
ERCP availability and utilization across pediatric centers. No prior study has explored variability in availability of
ERCP. We aimed to describe availability and utilization of ERCP in pediatric patients in the United States.
Methods: We used data from the Pediatric Health Information System (PHIS) on pediatric (1-21 yrs) healthcare
encounters 2009-2019 to evaluate patient and hospital characteristics, searching International Classification of
Diseases (9th/10th) codes to identify potential indications for ERCP (classified as pancreatic or biliary). Encounters
post-liver transplant were excluded. ERCP availability was defined as “being treated at a hospital that offered ERCP
during the year of service,” applied separately for pancreatic and biliary diagnoses. For ERCP utilization, only
encounters with ERCP availability were included (83,356, 88% of all encounters). Subgroup analysis included the
two most common ERCP diagnoses for each category (pancreatic, biliary). P-values <0.05 were significant.
Predictors with p<0.1 in univariate analysis were included in multivariate logistic regression.
Results: From 2009-2019, 39,331 children (94,563 hospital encounters in 46 PHIS hospitals) had a potential
pancreatic or biliary indication for ERCP; 7,112 ERCPs were performed (7.5% of all encounters). The two most
common pancreatic and biliary diagnoses were chronic (46.7%) and idiopathic acute pancreatitis (42.8%), and
biliary calculus (68.3%) and obstruction (14.8%), respectively.
For pancreatic diagnoses (n=19,329), 25.1% occurred at hospitals with no pancreatic ERCP availability. In
multivariate analysis (OR (95% CI) p-value), rural residence (0.73 (0.66-0.81) p<0.001), Black (0.87 (1.32-1.58)
p<0.001) and Other/Multiracial/Unknown (OMU) (0.68 (0.61-0.75) p<0.001) race, not Hispanic ethnicity (0.65
(0.59-0.71) p<0.001), and Midwest (0.28 (0.25-0.44) p<0.001), South (0.32 (0.28-0.37) p<0.001), and West (0.27
(0.23-0.31) p<0.001) regions were associated with treatment at hospital with no pancreatic ERCP availability.
Among encounters at hospitals with ERCP availability (n=14,479), factors associated with lower likelihood of
receiving ERCP in multivariate analysis included male gender, urban residence, Black and Pacific Islander/Native
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American race, Hispanic, living in Northeast, South, and West census regions, and lower hospital ERCP volume
(Fig 1A). In subgroup analysis (n=12,765), Asian race was associated with lower likelihood of having ERCP (Fig
1A).
For biliary diagnoses (n=75,234), 8.1% were at hospitals with no biliary ERCP availability. In multivariate analysis,
rural residence (0.52 (0.49-0.57) p<0.001), Asian (0.80 (0.68-0.95) p=0.010) and OMU (0.66 (0.61-0.71) p<0.001)
race, not Hispanic (0.63 (0.59-0.68) p<0.001), and Midwest (0.11 (0.09-0.13) p<0.001), South (0.16 (0.13-0.19)
p<0.001), and West (0.05 (0.04-0.06) p<0.001) regions, were associated with treatment at hospital with no biliary
ERCP availability. Among encounters at hospitals with ERCP availability (n=69,107), factors associated with lower
likelihood of receiving ERCP in multivariate analysis included male gender, urban residence, decreasing age, not
Hispanic, living in Northeast, West, and Midwest, and lower hospital ERCP volume (Fig 1B). In subgroup analysis
(n=29,962), gender, age, and ethnicity were no longer significant; however, Black race became associated with
lower likelihood of having ERCP (Fig 1B).
Conclusions: Our results show that though most children with pancreatic or biliary diseases were treated at a
hospital that offered ERCP, 1 in 4 children with pancreatic disease and 1 in 12 children with biliary disease may
have had limited access to ERCP. After adjustment for geography, race, ethnicity, gender, and age, differences in
both ERCP availability and utilization were observed. Of particular concern is the reduced availability at large, and
the lower likelihood of ERCP use in non-White, Hispanic children, for pancreatic diagnoses. Further studies should
address differences in ERCP availability and utilization such that equitable evidence-based care is available to all.
Supported by grants from CF Foundation (#PATHAK20B0) and NIH (T32 DK007762)

241 UTILIZATION OF A HOSPITAL-BASED FOOD PANTRY AND ASSOCIATED NUTRITION
EDUCATION AND COOKING PROGRAM FOR PATIENTS WITH CELIAC DISEASE. Sharon
Weston, Vanessa Weisbrod, Frances Kelley, Janis Arnold, Dascha Weir, Nan Du, stephanie regis, Jocelyn Silvester
Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA
Objective:
Food insecurity impacts 1 out of 6 patients with celiac disease (CD) in the United States, and rates have increased
during the COVID-19 pandemic. This is particularly concerning for vulnerable populations who require specialized
medical diets. State and federal resource programs do not account for the increased cost of gluten-free (GF) foods,
and food pantries do not address overall health issues that often come with food insecurity. Our project aimed to
provide GF food to food insecure families through a hospital-based food pantry and offer dietitian-led cooking
classes to improve dietary quality and nutrition knowledge.
Methods:
To address barriers to food access, Boston Children’s Hospital (BCH) opened a food pantry, the Family Food
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Connections (FFC), in the Jamaica Plain neighborhood of Boston. FFC offers weekly food supplies to BCH patient
families and community members. GF food bags are available for those who request them. Monthly virtual cooking
classes led by a registered dietitian are offered free of charge to families with and without CD. All classes are held
via Zoom with simultaneous translation services available in Spanish. Classes feature naturally GF recipes, and
provide instructions on scratch cooking, nutrition education, and use of ingredients found in the food packages. The
recipes are designed to include seasonal ingredients and are used as a platform to teach about nutrition related topics.
Classes also serve as an open forum for families to ask nutrition and meal preparation related questions to the
dietitian instructor. Metrics on pantry usage and class attendance were collected using Zoom analytics tools and
REDCap.
Results:
Utilization of both the food pantry and cooking classes increased monthly. During the first six months of operation,
an average of 500 families per week visited the FFC for food packages, totaling over 5,000 unique family visits. Of
these families, 122 indicated needing all gluten-free food (64) or some gluten-free food (58). As of May 2022, 34
families attended the live virtual cooking classes, and 628 families viewed the recorded sessions. Survey
questionnaire responses were limited to date (N=11) but did indicate that families previously had never attended a
cooking class due to a lack of time, or they were not aware that classes were available.
Conclusions:
Initial utilization of the FFC, GF food packages, and accompanying cooking classes revealed a significant demand
for the provision of GF food as well as a GF focused cooking and nutrition education program. The classes allow for
processing nutrition education through non-intentional learning, and provide an opportunity to improve health and
quality of life for all who attend, regardless of dietary restrictions. Future studies will evaluate changes in health
outcomes, quality of life, cooking habits, and GF diet knowledge.

242 RACIAL AND ETHNIC DISPARITIES IN PEDIATRIC SUB-SPECIALTY INTERDISCIPLINARY
HEALTH CARE REFERRALS FOR PATIENTS WITH FUNCTIONAL ABDOMINAL PAIN
DISORDERS. Shaunte McKay, Bonnie Essner, John Fortunato
Pediatric Gastroenterology,Hepatology, and Nutrition, Ann and Robert H Lurie Children's Hospital of
Chicago, Chicago, IL
BACKGROUND:
Functional abdominal pain disorders (FAPDs) are a complex set of conditions with multifactorial etiology and are
prevalent in 13-57% of school-aged children world-wide.They are associated with relatively high co-occurrence of
anxiety and depressive symptoms. Optimal treatment of FAPDs includes a multidisciplinary team of pediatric
gastroenterologists and psychologists partnering with primary health care providers to effectively assess and treat
the constellation of biopsychosocial factors that contribute to the unique patterns of symptoms and functional
changes experienced by each pediatric patient.
It is important to investigate whether minority patients receive equal management for FAP as it is known that
minority populations often do not receive adequate abdominal pain management, evaluation, or subspecialty care
even when these needs are indicated. There is a paucity of studies examining racial, ethnic, and socioeconomic
disparities in the diagnosis, management and evaluation of patients with FAP. To date, there are no descriptive
studies that have examined the individual, systemic and provider factors that may contribute to unequal referral
distributions at a large pediatric gastroenterology clinic network for FAP patients. We aimed to analyze variables
that could contribute to disparate patterns of FAP at our large metropolitan single center pediatric gastroenterology
network. We hypothesize that the distribution of non-White patients referred to our large metropolitan pediatric
gastroenterology clinic for sub-specialty assessment and treatment of FAPDs will be disproportionately lower than
the distribution of non-White patients in the Chicago area.
METHODS:
We conducted a retrospective review of patient referrals to our pediatric gastroenterology hospital-based and
satellite clinics from September 2018 to September 2021. We included referrals for patients 6 to17 years-of-age at
the time of referral. We excluded duplicate patient referrals, and referrals placed by gastroenterology sub-specialists.
We collected systemic and individual patient factors, including patient age, race, ethnicity, parent primary language,
insurance type, zip code, referring provider type and clinical setting. We used the US Census Bureau to estimate
median family income per zip code. We included ICD 10 codes that closely align with functional abdominal pain
disorders and excluded patients that had a secondary gastrointestinal disease diagnosis. We analyzed mean
comparisons to determine whether there are statistically significant differences between the patients referred to our
sub-specialty interdisciplinary program vs Chicago-area census information on race, ethnicity, and home language.
RESULTS:
After applying exclusion criteria 3879 referrals with ICD 10 codes aligning with FAPDs were included in our
analysis. The patients had a mean age of 12.4+/-3.4 years. There was a significantly higher percentage of White
patient referrals (64%) in our cohort in comparison to the expected White population in the Chicago area
(47%)(X2=217.6, p<0.0001). There was a significantly lower percentage of Black patient referrals (5.9%) in
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comparison to the expected Black population (29%)(X2 =720,p<0.0001) and a significantly lower percentage of
Asian patient referrals in comparison to the expected Asian population in the Chicago area (X2=33.62,p<0.001).
There was a statistically significant difference in Hispanic referrals in comparison to the expected Hispanic
population in the Chicago area (X2=6.03,p<0.01). The average median income from our cohort ($113,811+/-51,853)
is higher than the general Chicago area median income ($74,580). Our cohort had 64% private insurance and 36%
medicaid.
CONCLUSION:
This study shows significant racial and ethnic disparities in referrals to our large pediatric gastroenterology network
for FAPDs despite a wide range of diverse races, ethnicities, and socioeconomic statuses in our geographical region.
Only 3.6% and 5.9% of the referrals for FAPDs were identified as Asian and Black/African American respectively
in our cohort despite a higher percentage of these populations in our surrounding region. Further studies will
investigate whether provider bias, and/or individual patient characteristics could have potentially contributed to
these unequal referral patterns. Studies have shown that access to appropriate health care can be affected by
systemic drivers such as insurance type and socioeconomic status. Our referral cohort had a significant overrepresentation of private insurance holders and a higher median income per zip code than the surrounding Chicago
area. This may suggest a possible barrier to access to our center for patients with lower median income per zip code,
or Medicaid. We hope that this descriptive data will provide a framework for prospective studies to investigate
unequal access to care for diverse patient populations with FAPDs.

243 HIGHER RISK OF HELICOBACTER PYLORI (HP) INFECTION AND ENDOSCOPIC DISEASE
ACTIVITY IN IMMIGRANT PEDIATRIC PATIENTS. Yan Luo1, YINAN FU2, Steven Schwarz3, Thomas
Wallach3
1
Pediatrics, SUNY Downstate Health Sciences University, Brooklyn, NY; 2Pediatric Gastroenterology, Children's
Hospital of Los Angeles, Los Angeles, CA; 3Pediatric Gastroenterology, SUNY Downstate Health Sciences
University, Brooklyn, NY
Background:
Hp infection is associated with gastritis, gastric and duodenal ulcer disease. Disease severity is variable and related
to Hp pathogenicity islands, which alter microbial behavior and increase risk of peptic ulcer disease (PUD) or
secondary gastric malignancy. In the US, such pathogenic Hp strains are uncommon, leading to recent NASPGHAN
treatment guidelines, recommending therapy for patients with endoscopically confirmed Hp and PUD. In many
developing countries, the rates of Hp infection and associated cancer are significantly higher than in the US. As a
result, Hp management decisions may be impacted in US areas with high immigrant and/or first-generation
populations, where the risk of acquiring pathogenic Hp strains may be greater. As a center with large non-native and
first-generation pediatric populations, we sought to compare the clinical profile of Hp infection in children based on
nativity, to determine if specific populations may require alternate guidance.
Methods:
A retrospective study was conducted in children with known nativity status undergoing diagnostic upper endoscopy
between 2017-22, who were found to have endoscopy-confirmed Hp infection. Patient clinical profiles included
demographics, clinical histories, laboratory results, endoscopic findings, and treatment. Endoscopic disease activity
was assessed using the Kyoto score. We compared clinical features between immigrant children versus nonimmigrant children.
Results:
Of the 332 patients with available nativity status who underwent upper endoscopy (EGD) during the study
period, Hp was histologically identified in 62 (18.7%). The infection rate was significantly higher in immigrant
children than in native US children (40.6% vs 13.4%, p<0.01). In the immigrant vs native groups, the most common
symptoms leading to upper endoscopy included abdominal pain (76.60% vs 66.9%), nausea and vomiting (56.30%
vs 49.60%), and burning sensation (21.9% vs 13%). Patient demographics and clinical symptoms are shown in
Table 1. Of the 62 H pylori positive patients, 6 were associated with other gastrointestinal diseases, including IBD
and EoE. These 6 patients were excluded from further analysis. When reviewing endoscopy findings for patients
with a sole diagnosis of Hp, no notable differences were noted in nodularity (72.7% vs 70%) or erythema (24% vs
22.6%), but ulceration trended higher in immigrant children (32% vs 12.9% (p = 0.083)). Importantly, in patients
with Hp infection, immigrant children had higher endoscopic disease activity than native US children (mean Kyoto
score 1.36 vs. 0.830, p< 0.05). All patients with endoscopy-confirmed Hp received treatment regardless of the
presence of gastritis or peptic ulcer disease. After completing treatment, 22 (88%) patients in the immigrant group
and 26 (83.9%) in the native group reported symptom improvement.
Conclusion:
1. Endoscopically-confirmed Hp infection is more prevalent in immigrant vs. native US children; 2. In children
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with Hp infection, non-natives have higher mean endoscopic disease activity and ulceration may be more common,
compared with US natives. Our findings may minimize these differences, as many of our patients are first generation
US citizens, with parents from high-risk regions, and we were not able to determine that status from this
retrospective review; 4. We speculate that immigration/country of origin status should be taken into consideration,
when assessing the criteria, risks and benefits of Hp diagnosis and treatment, with further study needed to identify if
stool testing alone is adequate for treatment in this cohort.

Figure 1) A) total number of patients with known nativity with endoscopic evaluation, broken down by presence
of Hp infection. B) Percentage of patients with endoscopically confirmed Hp reporting improvement in symptoms
by nativity status. C) Kyoto Score of Hp infection by nativity status.
ENDOSCOPY
247 PEDIATRIC ACUTE GASTROINTESTINAL BLEEDING REGISTRY (TRIAGE): IDENTIFICATION
OF CLINICAL, LABORATORY AND ENDOSCOPIC RISK FACTORS ASSOCIATED WITH PEDIATRIC
UPPER GASTROINTESTINAL BLEEDING. Amanda Gomez1, Gabriela Taslitsky1, Steven Staffa1, Wenly
Ruan2, Douglas Fishman2, Michael Manfredi1
1
Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA; 2Division of
Gastroenterology, Hepatology and Nutrition, Baylor College of Medicine, Houston, TX
Background: Children can present with potentially life-threatening upper gastrointestinal (GI) bleeding. Pediatric
studies, however, are lacking with respect to incidence, risk stratification and decisional algorithms in managing
acute upper GI bleeding. The lack of data drives variance in the approach to the clinical and endoscopic evaluation
and management of upper GI bleeding across pediatric care centers. Methods: A multicenter, retrospective review of
inpatient and ambulatory pediatric patients (0-18 years) who underwent upper endoscopy after presenting with acute
upper GI bleeding between 1/2019 and 8/2020 was conducted using REDCap. Charts were reviewed for
demographics, vital signs, laboratory values, medical management, endoscopic findings, therapeutic interventions,
and other clinical outcomes including need for repeat upper endoscopy. Patients were grouped by whether they
received therapeutic intervention during initial EGD. Univariate and multivariate logistic regression analyses were
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used to determine predictors of therapeutic intervention. Results: 74 patients (1-17 years) presented with acute upper
GI bleeding. The most common presentations included hematemesis (51.1%), melena (20.3%), hematochezia
(36.5%), and abdominal pain (28.4%) (Table 1). 19 (25.7%) patients reported no significant medical history. 15
(20.3%) patients were non-verbal. 19 (26%) patients reported Nsaid, aspirin, steroid, or anticoagulant use. 27
(37.5%) patients were receiving PPI or H2 blocker therapy prior to presentation. 22 patients (31%) required
transfusions pre-procedure. 5 (6.8%) patients were trialed on octreotide. A source of bleeding was found in 50
(67.6%) patients; 16 (32%) with ulcer(s), 10 (20%) with esophageal varices, 9 (18%) with gastritis, 7 (14%) with
esophagitis, 2 (4%) with portal hypertensive gastropathy, and 1 (2%) with gastric varices. Of those with a source
identified, 17 patients underwent therapeutic intervention. The odds of undergoing therapeutic intervention were
significantly higher among patients who had received pre-procedure transfusion (OR 9, p = 0.03) and patients who
had esophageal varices identified (OR 40, p = 0.013). Re-bleeding occurred in 14 patients. Of those, 11 had
undergone therapeutic intervention during initial EGD. Discussion: The majority of patients who underwent EGD
for acute upper GI bleeding had a source of bleeding identified. Few patients underwent therapeutic intervention and
rate of rebleeding was low. Initial predictors of therapeutic intervention include need for blood transfusion and
esophageal varices. Data continues to be collected in the TRIAGE registry. As data is collected from additional
sites, further analyses will be aimed at determining other potential predictors of bleeding, geographic differences in
disease occurrence, and practice differences in treatment of acute upper GI bleeding.
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252* PRESENCE OF ESOPHAGEAL VASCULAR COMPRESSION DOES NOT PREDICT RECURRENT
STRICTURE AFTER ESOPHAGEAL ATRESIA REPAIR. Blair Streater3, Steven Staffa4, Peter Ngo1, Benjamin
Zendejas2, Michael Manfredi1, Jessica Yasuda1
1
Division of Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA; 2Department of
General Surgery, Boston Children's Hospital, Boston, MA; 3Boston Children's Hospital Department of
Pediatrics, Boston, MA; 4Department of Anesthesiology, Boston Children's Hospital, Boston, MA
Background: Esophageal atresia (EA) repair is sometimes complicated by stricture formation. Prior studies have
identified long-gap EA and esophageal anastomotic leak as major predictors of stricture(1). It is unknown whether
extrinsic mechanical compression of the esophagus, such as by aberrant vascular ring anatomy, contributes to
stricturing risk. We hypothesized that extrinsic vascular compression on the healing esophageal anastomosis may
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contribute to formation of recurrent strictures.
Methods: We retrospectively reviewed the intraoperative records, radiography reports, and esophagoscopy reports of
171 pediatric EA patients with esophago-esophageal anastomosis performed at our high-volume referral institution
from August 2005 to May 2019. Patients with diagnoses of vascular anomalies leading to potential vascular
compression of the esophagus were identified. These vascular anomalies included double aortic arch, right-sided
aortic arch, aberrant subclavian artery (right or left), dilated aorta, dilated pulmonary artery(ies), pulmonary sling,
vascular ring, or innominate artery compression. Two years of post-anastomosis endoscopy data were reviewed for
the presence of visible pulsatile esophageal compression, and number of endoscopic therapeutic events (balloon
dilation, intralesional steroid injections, stenting, and/or endoscopic incisional therapy) were counted. Recurrent
stricture was defined as requiring more than 3 therapeutic endoscopies. Multivariable logistic regression analysis
was performed with presence of recurrent stricture as the primary outcome.
Results: The presence of vascular compression was not a significant predictor of recurrent stricture formation (Table
1). Of the patients with vascular compression, the majority did not develop recurrent strictures (60.7%).
Multivariable analysis identified long-gap esophageal atresia (OR = 4.13, p < 0.001) and the presence of a leak after
esophageal anastomosis (OR = 4.79, p = 0.021) as significant independent predictors for recurrent strictures. Patient
sex and EGD follow up time were not significantly associated with presence of a recurrent stricture.
Conclusions: The presence of extrinsic vascular compression on the esophagus after esophageal repair was not
statistically significantly predictive of the presence of recurrent esophageal strictures, though it is possible our
retrospective study is underpowered to detect a small effect. Consistent with prior studies, we identify long-gap EA
and anastomotic leak as predictors of recurrent stricture formation. Prospective investigation is needed to better
understand the potential importance of extrinsic mechanical esophageal compression in stricture development.

Table 1. Univariate and Multivariable Analysis of Recurrent Stricture

254 IMPLEMENTATION OF A BLEEDING RISK SCREENING TOOL AND HEMATOLOGY REFERRAL
PROCESS PRIOR TO ENDOSCOPY. Brianna McSorley1, Tea Abazi1, Amy Pan3, Liyun Zhang3, Ankur
Chugh1, Ruchika Sharma2, Farhat Ashai-Khan1
1
Pediatric Gastroenterology, Medical College of Wisconsin, Milwaukee, WI; 2Pediatric Hematology, Medical
College of Wisconsin, Milwaukee, WI; 3Pediatrics, Medical College of Wisconsin, Milwaukee, WI
Background:
Gastrointestinal endoscopic procedures are relatively low risk procedures with the main risks including bleeding,
infection, and perforation. The overall bleeding risk for both upper and lower endoscopies is 0.11% with a risk of
0.07% for those undergoing diagnostic endoscopies alone.
There exists a need for a screening tool to determine which patients are at higher risk for bleeding during endoscopy.
In our children’s hospital, there previously was no screening tool or guidelines in place to determine what to do with
those who could be at higher risk of significant bleeding complications from endoscopies.
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In the literature, it has been shown that sending preoperative coagulation tests is not recommended and selective
preoperative testing is more appropriate. This includes taking a thorough personal and family bleeding history,
performing thorough physical exam, considering the type of surgery and if the patient is taking antiplatelet or
antithrombotic therapy at that time.
Moreover, the ASH-ASPHO Choosing Wisely Campaign recently recommended to avoid routine preoperative
hemostatic testing (PT, PTT) in an otherwise healthy child with no previous personal or family history of bleeding.
They further note that severe inherited bleeding disorders are rare, and most patients and family members with
severe inherited bleeding disorders have experienced the signs or symptoms of excessive bleeding or are aware of
their family history of a bleeding disorder.
Based on current literature recommendations for preoperative bleeding risk assessment, our aim for our quality
improvement project is to develop a screening tool used by our Pediatric Gastroenterologists at our children’s
hospital to assess for potential bleeding complications in patients prior to their first endoscopy. We hypothesize that
this screening tool will help prevent bleeding complications, identify those with mild bleeding disorders and avoid
unnecessary labs. If patients were to screen positive on the bleeding risk assessment tool, the protocol would then be
to refer them to Pediatric Hematology prior to their endoscopy. Pediatric Hematology clinic would then obtain the
necessary labs needed to identify those with a potential bleeding disorder. In turn, this protocol would be the most
clinically safe and cost-effective approach to identify those who would be at higher risk for bleeding complications
during or after their endoscopic procedures.
Methods:
This is a quality improvement project that we conducted at a single-center children’s hospital in Milwaukee, WI,
Children’s Wisconsin. A bleeding risk screen was developed to be performed in Pediatric Gastroenterology clinic
for every patient prior to his/ her first endoscopy. The screen includes seven questions which ask about personal and
family history of signs or symptoms of a bleeding disorder. If the patient screens positive, the provider would then
refer the patient to Pediatric Hematology clinic for workup of a bleeding disorder prior to endoscopy.
This new protocol was presented to the Pediatric Gastroenterology Division on July 31, 2019 and data was collected
in three phases throughout 2019-2021. We assessed provider compliance of the bleeding screen and referring to
hematology if there was a positive screen. We also looked at the time it takes to get into hematology clinic, any new
diagnosis of a bleeding disorder that was identified and any bleeding complications that were observed in this
patient population.
Results:
During phase one, there was 48% provider compliance with performing the bleeding screen, 14% of patients
screened positive and 41% of those patients were referred to hematology. For phase two, there was 65% compliance
with the bleeding screen, 12% of patients screened positive and 77% were referred to hematology. For phase three,
there was 74% compliance with the bleeding screen, 11% patients screened positive and 41% were referred to
hematology.
The average wait time to get into hematology clinic was 33 days in phase one and two, and 26 days in phase three.
Of all the patients seen in hematology clinic for all phases, 27% of these patients were diagnosed with a new
bleeding disorder and received medication to prevent bleeding prior to or after their endoscopy.
For all three phases, no bleeding complications occurred for our patient cohort of those receiving their first
endoscopy.
Conclusion:
Due to implementation of a bleeding risk screen in Pediatric Gastroenterology clinic prior to a patient’s first
endoscopy, 27% of patients seen in Pediatric Hematology clinic were diagnosed with a new bleeding disorder and
interventions were taken to prevent bleeding complications with their endoscopy. In addition, during all three
phases, there were zero bleeding complications that occurred for our patient cohort.

256 FOREIGH BODY INGESTION IN PEDIATRIC PATIENTS : 7 YEARS EXPEFRIENCE
BEFORE AND DURING THE COVID-19 PANDEMIC IN A TERTIARY CENTER. Carlos Camacho, Vylma
Velazquez, Solimar Gonzalez
Pediatrics, Sistema de Salud Episcopal San Lucas, Ponce, Ponce, Puerto Rico
Introduction and Objective
During the last 2 years we have been under a special situation due to COVID-19 pandemic. Pediatric patients were
out of school and daycare centers for a prolong period of time, forcing them to be at home, increasing the risk of
certain dangers, like foreign body ingestions. In our pediatric gastroenterology service we perceive an increase of
cases of children with foreign body ingestion refer to our institution during the last 2 years, COVID-19 pandemic
years .We would like to explore if our perception is real by comparing the cases of foreign body ingestion during
and before the COVID-19 pandemic.
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Method
A retrospective review of hospital electronic records of all pediatric patients referred to our hospital for evaluation
and management of foreign body ingestions during a period of 7 years ( 2015-2021). Data was extracted during
April 2022, and include demographics, type of object, complications and frequency of cases per year of the 7 years
period.
Results
66 cases of foreign body ingestions were referred to our institution in 7 years, 69% were male. Ages of children
were between 9 months to 14 years , with a mean age of 5 years. Most of the objects were removed from stomach
and esophagus. 57% of the objects recovered were coins followed by button batteries (10%).All the cases of button
batteries ingestion were admitted and only one was complicated during admission due to severe erosive reaction of
the esophagus because the patient did not informed the mother that he swallowed the battery and it was found
incidentally due to symptom, (chest pain). 5 years before the COVID-19 pandemic period we received 44 cases of
children with foreign body ingestion for 8.8 cases per year. During 2 years of COVID-19 pandemic we received 21
cases for an average of 10.5 cases per year. Of the 10% of button battery ingestion, we received 0.6 cases per year
before the pandemic period and 1.5 cases per year during pandemic period.
Conclusion
We received more cases of foreign body ingestions in children referred to our institution during pandemic years, but
the most important detailed of our study was the increase in button batteries ingestions ,double the number of cases.
Keeping the children at home for protection of infection during the lockdown resulted in the increased risk for a
potentially dangerous event for this population. Our perception of the increase of cases resulted in a scary truth.

257 PEDIATRIC ERCP IN THE SETTING OF ACUTE PANCREATITIS: A SECONDARY ANALYSIS OF
A MULTI-CENTER COHORT STUDY. Carolena Trocchia1, Racha Khalaf3, Sam Bitton4, amit grover5, Luigi
Dall'oglio6, Quin Liu7, Kulwinder Dua8, Simona Faraci9, Victor Fox10, Kim Kyungmo11, Matthew Giefer12, Paola
Deangelis9, Roberto Gugig21, Wenly Ruan13, Steven Werlin14, Yuhua Zheng20, Bradley Barth15, Clifton
Huang16, Douglas Fishman17, Filippo Torroni9, Petar Mamula18, J. Quiros19, Cynthia Tsai22, Michael
Wilsey1, David Troendle2
1
Johns Hopkins All Children's Hospital, St Petersburg, FL; 2Pediatric Gastroenterology, The University of Texas
Southwestern Medical Center, Dallas, TX; 3Tampa General Hospital, Tampa, FL; 4Northwell Health, New Hyde
Park, NY; 5Boston Children's Hospital, Boston, MA; 6Italian ministry of Health, Roma, Italy; 7Cedars-Sinai Medical
Center, Los Angeles, CA; 8Medical College of Wisconsin, Milwaukee, WI; 9Ospedale Pediatrico Bambino
Gesu, Roma, Lazio, Italy; 10Boston Children's Hospital, Boston, MA; 11Asan Medical Center, Songpagu, Seoul, Korea (the Republic of); 12Ochsner Health Network LLC, New Orleans, LA; 13Texas Children's
Hospital, Houston, TX; 14Children's Wisconsin, Milwaukee, WI; 15The University of Texas Southwestern Medical
Center, Dallas, TX; 16Cook Children's Medical Center, Fort Worth, TX; 17Texas Children's
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Numerous studies describe the safety and efficacy of performing endoscopic retrograde cholangiopancreatography
(ERCP) among pediatric patients; however, few assess the role of pediatric ERCP in acute pancreatitis (AP). This
study aims to evaluate the procedural success rates and adverse events associated with performing ERCP in the
setting of AP. We hypothesize that ERCP can be performed with similar technical success and adverse events in
pediatric patients with and without AP.
Data were extracted from the Pediatric ERCP Database Initiative (PEDI), an international, Institutional Review
Board (IRB) approved multi-center database comprised of 15 centers for patients less than 19 years old undergoing
ERCP, from May 2014 to May 2018. Data were entered into a Research Electronic Data Capture (REDCap)
database with variables of interest derived from pre-, intra-, and post-procedural events. Subjects were divided into
presence of AP before ERCP (pre-ERCP) versus those without. The diagnosis of AP pre-ERCP was based on
clinical symptoms and elevated amylase and lipase up to 7 days prior to ERCP. Data were analyzed using
descriptive statistics, with a p<0.05 considered to be significant. Continuous variables were described using medians
and interquartile ranges. Categorical variables were analyzed using Fisher's exact and Chi-square tests with
summaries in proportions.
Our study included 1124 patients who underwent ERCP, of which 194 had AP pre-ERCP, compared to 930 patients
without AP pre-ERCP. Exclusion criteria were those with AP who did not undergo ERCP. Patient demographic
information were similar between the groups with a median age of 13.2 years (Interquartile range [IQR] of 8.7-15.7)
for those with AP pre-ERCP, compared to 13.5 years (IQR 9.2-15.7) for those without. A total of N=168 (86.6%)
patients with AP pre-ERCP had a prior ERCP, compared to N=635 (68.3%) of those without AP (p<0.0001). No
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patients with AP pre-ERCP had a liver transplantation, compared to 7.1% (N=66) of those without (p<0.0001).
There was a significant difference in the American Society for Gastrointestinal Endoscopy (ASGE) difficulty grade
scores between groups. A greater proportion of those with lower scores (grades 1-2) did not have AP pre-ERCP
(65.0% and N=595 no AP, compared to 46.5% N=90 with AP). However, 53.6% of those ranked higher difficulty
(grade 3-4) had AP pre-ERCP, compared to 36% of those without AP pre-ERCP (p<0.0001). Regarding procedure
indications, 77.7% of patients without AP pre-ERCP had all-cause biliary indications as opposed to 70.1% in those
with AP pre-ERCP (p<0.0001). Conversely, a greater proportion of those with AP pre-ERCP (58.5%) presented
with choledocholithiasis, and all cause pancreatic indications compared to those without AP pre-ERCP
(choledocholithiasis: 58.5% versus 38.6%, pancreatic indications: 40.2% versus 25% with p<0.0001). There was no
significant difference in procedural variables including American Society for Anesthesiologists (ASA)
classification, procedure success rates, procedure time, cannulation time, post-ERCP pain, and fluoroscopy time.
Those with AP pre-ERCP had a lower adverse event profile of 4.1% versus 10.6%, (p=0.0049). A total of 56
patients had post-ERCP pancreatitis (PEP), of which only 3 (1.6%) had AP pre-ERCP with p=0.0156 (Table 1).
This is the largest retrospective evaluation of prospective, multicenter data examining the role of ERCP in pediatric
patients with acute pancreatitis. Patients with AP pre-ERCP had higher pre-procedural difficulty scores and present
for biliary stone or pancreatic etiology. Despite these differences, procedural elements, including procedure time,
procedure success, cannulation time, and fluoroscopy time, were similar. This suggests the performance of ERCP
during AP is both safe and exhibits similar outcomes supporting the utilization of ERCP during AP in pediatric
patients.
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Table 1: Comparison of study variables between AP pre-ERCP and those without in pediatric patients.

258 ESOPHAGEAL STRICTURES IN CHILDREN, A SIX YEAR CASE SERIES EXPERIENCE IN A
TERTIARY CENTER IN MEXICO CITY. Carolina Zambrano-Pérez, Karla Duarte-Torres, Ericka MontijoBarrios, Fransisco Cadena Leon, Karen Rubí Ignorosa Arellano, Erick Manuel Toro-Monjaraz, Flora ZarateMondragon, Roberto Cervantes-Bustamante, Jaime Alfonso Ramirez-Mayans
Gastroenterología Pediatrica, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Introduction: Esophageal strictures in children are in most cases associated with a benign etiology. There are
multiple conditions that are associated with esophageal strictures including congenital stenosis, secondary to
surgical repair of esophageal atresia, caustic burns following ingestion of acids or alcalis, radiation therapy and
secondary to some pathologies as gastroesophageal reflux disease, eosinophilic esophagitis, scleroderma,
epidermolysis bulllosa and idiopathic. Esophageal dilation can be performed with different techniques that include
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endoscope dilators, dilations performed over the wire and using the endoscope itself. Some cases require other
adjunctive techniques that improve the results after failed progressive dilation. This therapies includes medical
treatment and surgical derivations, with some cases known as recalcitrant. Also, esophageal strictures and its
management could produce motility disorders. There is no consensus in the literature regarding the management
process, especially in frequency of interventions, use of adjunctive therapies and alternatives for conservative
management. This problem is more evident in developing countries.
Objective: The objective of this study was to describe the cases of esophageal strictures and its management in
children between 2016 and 2022 in the “Instituto Nacional de Pediatria” in Mexico City.
Methods: This was a six year retrospective study involving pediatric patients with esophageal stricture. We
retrospectively reviewed the medical records of 23 pediatric patients who underwent endoscopic treatments for
esophageal strictures, between January 2016 and May 2022 in the Comprehensive Pediatric Gastroenterology
Diagnostic Unit in the “Instituto Nacional de Pediatria” in Mexico City.
Results: The mean age at diagnosis was 24 months (Q1 15, Q3 35), 12 patients were male (52%) and 11 patients
were female (48%). The most prevalent etiology was caustic strictures in 10 patients (43%). Six patients (26%) had
esophageal atresia (4 type III, 1 type I and 1 type V), all whose received surgical management in the first days of
life. All required repeated pneumatic dilation (between 1 and 11) for the management of postsurgical stenosis. Other
etiologies that were found include Schatzki Ring, congenital stenosis, esophageal fibrosis associated with congenital
dyskeratosis, epidermolysis bullosa, graft-versus-host disease and gastroesophageal reflux disease (one patient for
each cause). In one patient the etiology remains unknown. Seventeen patients had one stricture, 5 patients had two
strictures and 1 had 3 strictures. Ten patients had esophageal pseudodiverticula and two had mucosal fold. Six
patients underwent dilation with Savary-Guilliard dilators combined with pneumatic balloon dilation. Four patients
received mitomycin- C as an adjuvant therapy during dilations. The average diameter of stenosis was increased from
7 mm (range 4-15 mm) to 13,5 mm (range 8-18mm). Two patients had severe complications, one had a esophageal
perforation associated with dilation. The other one had a pneumothorax related with anesthetic management. In the
outcome 6 patients are asymptomatic, 1 patient persist with dysphagia after completed treatment, 9 patients are
under treatment, 1 patient died secondary to its underlying disease and 6 patients lost follow up.
Conclusions: Post-corrosive esophagitis and post-esophageal atresia anastomotic strictures were the most frequent
types of cicatricial esophageal strictures. The conservative treatment was the first management strategy in the
majority of patients, being the endoscopic balloon dilation the first choice. The SARS-COV-2 sanitary emergency
limited the progressive intervention rate and appropriate clinical follow up of patients, reason why there is an
important loss of follow up in the described group. A number of patients are currently on management, reason why
their outcomes will be assessed in the future.

261 TRANSIENT ELEVATIONS IN END TIDAL CO2 DURING PEDIATRIC ENDOSCOPY: IS THIS
PHYSIOLOGICALLY SIGNIFICANT?. Chinenye Dike1, Andrew Huang Pacheco1, Elizabeth Lyden2, David
Freestone1, Ojasvini Choudhry1, Warren Bishop3, Mohanad Shukry4
1
Pediatric gastroenterology, University of Nebraska Medical Center, Omaha, NE; 2School of Public
Health, University of Nebraska Medical Center, Omaha, NE; 3Stead Family Department of Pediatrics, University of
Iowa Hospitals and Clinics, Iowa City, IA; 4Anesthesiology, University of Nebraska Medical Center, Omaha, NE
Background: Luminal distension is essential for endoscope advancement and adequate visualization during
endoscopy. Air was traditionally used as the insufflation gas during pediatric endoscopy; however, carbon dioxide
(CO2) is increasingly used in endoscopy largely based on adult studies and some pediatric studies. Recent studies
suggest that the use of CO2 in pediatric endoscopy particularly esophagogastroduodenoscopy is associated with
transient elevations in end tidal CO2 (EtCO2) which may be associated with systemic hypercapnia.
Objective: To evaluate for physiological and systemic effects of elevated EtCO2 in children with a protected airway
(endotracheal intubation or laryngeal mask airway (LMA)) undergoing endoscopy randomized to receive
CO2 versus air for endoscopic insufflation.
Methods: This is a double blinded randomized clinical trial. Descriptive statistics including means, standard
deviations, medians were used for continuous data while counts and percentages were used for categorical data. The
Mann-Whitney test was used to compare continuous variables between the groups because of concern about the
skewed distribution of the data. Fisher’s exact test was used to compare categorical variables with group. The
measures Minute ventilation (MV) (Tidal volume (TV) X Respiratory rate (RR)), EtCO2, and MV score +
EtCO2 score (each outcome separately) were reported every minute. The peak value of EtCO2 over the time of the
procedure was determined for each patient. The percent of children with peak EtCO2 ≥ 60mmHg was compared
between groups. For the MV, adjustment for the patient’s weight was done by dividing the patient’s mean minute
ventilation over the procedure period by the patient’s weight and compared between groups. SAS software version
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9.4 was used for data analysis (SAS Institute Inc., Cary, NC) and a p-value <0.05 was considered statistically
significant.
Results: 195 patients enrolled for 200 procedures from December 2019 to July 6th, 2021. For most of the analysis,
we included 197 procedures; 100 randomized to the CO2 group and 97 to the air group, excluding a colonoscopy
only procedure and 2 procedures which included an enteroscopy. Groups were similar with respect to demographics.
Transient elevations in EtCO2 of ≥ 60mmHg was seen in the CO2 group when compared to the air group (16% vs.
5%, p=0.02) in procedures involving an EGD. Post procedure flatulence was significantly more reported in the air
group (29 out of 69 participants) when compared to the CO2 group (16 out of 80 participants). Post procedure
headache, abdominal pain and bloating did not differ significantly between groups.
Conclusion: Transient elevations in EtCO2 occur with CO2 insufflation during pediatric endoscopy particularly
during esophagogastroduodenoscopy and this is significantly different from air insufflation.These elevations persist
despite airway protection with LMA or endotracheal intubation. Systemic effects from CO2 absorption are not
observed and this is likely not physiologically significant.
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262 FORMAL VIDEO CAPSULE ENDOSCOPY TRAINING IS AN INTEGRAL PART OF PEDIATRIC
GASTROENTEROLOGY FELLOWSHIPS. Hilary Jericho, Mora Puertolas
Pediatric Gastroenterology, University of Chicago Division of the Biological Sciences, Chicago, IL
Background:
Video capsule endoscopy (VCE) is an endoscopic technique that allows for examination of the entire length of the
small bowel not visualized by standard esophagogastroduodenoscopy (EGD) and colonoscopy. This modality is
being offered at higher rates given the increasing incidence of gastrointestinal complaints requiring diagnostic work
up in children and adolescents. Despite its utility, VCE training is not a requirement of pediatric gastroenterology
fellowship training programs, and therefore not a component of most of these programs.
Study Design:
We conducted a cross-sectional, email administered survey of recent pediatric gastroenterology fellow graduates
who have participated in the evolving VCE training program at our institution. Survey results were analyzed in an
anonymous manner.
Results:
Ten subjects completed the surveys. Two participants received formal pediatric VCE training, 4 received informal
pediatric video capsule training and 4 received minimal training while completing a 1 month adult rotation. A
statistically significant (P<0.05) difference was noted between the type of training received and the subject’s
reported level of teaching during fellowship, reported level of capsule knowledge and ability to interpret the capsule
post-fellowship. There was no statistically significant difference (p=0.11) between the type of training received and
comfort with endoscopic capsule administration post-fellowship. The single subject who received minimal training,
but reported high levels of confidence in placing and interpreting a capsule as an attending had pursued postfellowship VCE training to gain expertise.
Conclusions:
VCE training is not being provided consistently to pediatric gastroenterology fellows. Institutions that are
incorporating this training as a requirement of fellowship graduation enable their fellows to become independent in
VCE, improve their marketability, as well as allow them to better treat their patients and train other medical
professionals in the future.
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263* PEDIATRIC GASTROINTESTINAL PROCEDURAL PATTERNS DURING THE COVID-19
PANDEMIC IN NEW YORK CITY. Natasha Dilwali3, Will Simmons4, Erika Abramson3, Zachary
Grinspan5, Melissa Rose1,2
1
Pediatric GI, Weill Cornell Medicine, New York, NY; 2Pediatric GI, New York-Presbyterian
Queens, Flushing, NY; 3Pediatrics, Weill Cornell Medicine, New York, NY; 4Population Health Sciences, Weill
Cornell Medicine, New York, NY; 5Pediatric Neurology, Weill Cornell Medicine, New York, NY
The COVID-19 pandemic has led to significant disruptions in medical care and initially elective medical procedures
were put on hold. Patients avoided medical facilities, deferring care for non-acute conditions. One study found an
86% decrease in colorectal cancer screening volumes after COVID, and research has shown that adult
gastroenterology (GI) admissions for conditions such as bleeds and cholecystitis decreased during the pandemic.
There is sparse literature documenting pediatric GI procedures and medical utilization during the pandemic. This
study analyzes data from five New York City hospitals comprising the INSIGHT Clinical Research Network (CRN)
to evaluate procedural patterns during the COVID-19 pandemic.
We extracted demographic and clinical data on 18177 GI procedures for children <21 years from the INSIGHT
CRN, available from 3/2019 to 11/2021 (27 months). GI procedures were categorized using the card sort method, in
which clinicians independently sorted procedures into predefined categories that were then harmonized across
clinician results. Daily procedure frequencies from March to July 2020 were plotted to assess early-pandemic trends.
Changes in weekly procedure frequency from 2019 to 2021 were also analyzed by year, using 2019 as a baseline
against which data from 2020 and 2021 were compared. Specifically, changes across years in weekly mean
procedure frequency were assessed using a separate analysis of variance (ANOVA) model for each procedure
category, and post-hoc Tukey tests were used for pairwise comparisons of year-specific means for ANOVA models
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with significant overall differences at a Type I error rate of 0.05. Percent changes in procedure frequency compared
to 2019 were plotted by category and year, with post-hoc adjusted statistical significance noted.
All races except Pacific Islander showed a decline in procedures during 2020 and a rise in 2021. Median age at
procedure was stable. Though literature shows Hispanic and African American communities to be more affected by
COVID, they did not have the greatest decline in procedure frequency relative to 2019 (25% and 20% respectively
vs Asian decline 41%). During the pandemic period in 2020 (Figure 1), EGD/colonoscopies comprised the majority
of procedures taking place. However, overall pediatric GI procedures declined precipitously during this period, from
a mean daily procedure count of 23.5 from March to November of 2019 to 0.77 in April 2020 (Figure 1). We noted a
>40% decline in more invasive procedures such as liver and rectal suction biopsies. Procedures used in more acute
settings, such as foreign body removal and bleeding control, had a smaller percent change during the pandemic
(11% for both, see Figure 2). Compared to 2019, we noted a significant increase in motility procedures in 2021,
potentially indicating a rise in functional illness. Further, there was an increase in foreign body removal during the
same period, possibly due to circumstances of less supervision, and ERCP and EUS also increased.
The COVID-19 pandemic led to multiple changes in pediatric GI procedures, however EGD/colonoscopies
continued in the pediatric population contrary to what has been seen in adult literature. More invasive procedures
requiring procedural rooms and admission were delayed, while more urgent procedures continued as expected.
Additionally, it is noted after the initial pandemic wave that motility procedures increased. This phenomenon
follows research showing increases in functional and mental health illnesses post pandemic. More research is needed
to assess the health ramifications of the significant decline in procedures during the pandemic.
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264 FOREIGN BODY INGESTION IN CHILDREN: A SINGLE CENTER EXPERIENCE. Ahmed Elkhatib1,
Alaa Elzayat1, Ramy Sabe1,2, Ali Khalili1,2, Thomas Sferra1,2. 1Pediatrics - Gastroenterology, University Hospitals
Rainbow Babies & Children's Hospital, Cleveland, OH, USA; 2Pediatrics, Case Western Reserve University,
Cleveland, OH, USA.
Background and Objectives: Foreign body (FB) ingestion is a serious problem in children that may lead to serious
complications. The aims of our study are to identify the types, locations and management of the different foreign
bodies ingested by children who presented for medical care.
Materials and Methods: We performed a single center retrospective descriptive study was conducted. All patients
up to 22 years of age with foreign body ingestion presenting to the emergency room (ER) at University Hospitals
Rainbow Babies & Children’s Hospital from 01/01/2015 to 04/30/2021 were included. The data were analyzed
using descriptive statistics.
Results: We identified 368 ER visits for FB ingestions in 337 patients. The male-to-female ratio was 3-to-2. The
median age of patients was 5 years (range 0.1-22). The patients were symptomatic in 45.1% (166/368) of the visits.
Most of the patients presenting to the ER with FB ingestion had a single FB (82.3%, 303/368). The most common
type of FB ingested was a coin (41%, 151/368). 172 procedures were needed for all the ingested FBs including
upper endoscopy in 147 patients, colonoscopy in 1 patient, small bowel enteroscopy in 3 patients and laryngoscopy
in 3 patients. Admission to the hospital for management of the ingested FB (s) was necessary in 201 of the 368 visits
(54.6%). 1 patient with a button battery ingestion developed esophageal perforation and mediastinitis but was
management conservatively. Surgical interventions were not needed in any of our patients.
Conclusions: Foreign body ingestion most commonly occurs in children younger than six years of age. Coins are
the most common foreign body identified. The majority of the patients required admission to the hospital for further
management but less than half required intervention and only 1 patient had a serious complication which was
managed conservatively.

267 DURATION OF REMISSION AND RECURRENCE IN PATIENTS WITH PROTON PUMP
INHIBITOR-RESPONSIVE EOSINOPHILIC ESOPHAGITIS. Alaa Abdelghani1, Otto Louis-Jacques2,1, Michael
Sheridan1
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Background
Data on the duration of PPI-induced remission are mixed. Earlier studies suggested that response to PPIs might be
transient, while a more recent study found high rates of histologic remission (68%) at one year on a maintenance
dose of PPI. Long-term studies evaluating the duration of histologic remission and the required induction and
maintenance doses are lacking. In this study, we examined the duration of remission and frequency of histologic
recurrence while on a maintenance dose of PPI in a cohort of patients treated over several years. We also examined
whether the type or dose of PPI was associated with the frequency of histological recurrence.
Methods
Since 2010, we have maintained a clinical database of patients with eosinophilic gastrointestinal disease (EGID). At
the time of this analysis, the database included 416 patients with EoE (>15 eosinophils/hpf in at least one esophageal
biopsy; eosinophilia did not respond to a proton pump inhibitor or patient had a negative 24-hour esophageal pH
probe or esophageal multichannel impedance study) and 68 patients with PPI responsive EoE (PPI-REE). Data
available for evaluation included duration of remission, frequency of recurrence of eosinophilia in patients with PPIREE (while on PPI therapy), type and dosage of PPI, demographic characteristics, peak eosinophilia, and presence
of atopy.
Inclusion criteria were patients 1-18 years of age at the time of PPI-REE diagnosis, previously diagnosed with EoE
(≥ 15 eos/hpf in at least one high power field) and who had a complete (≤5 eos/hpf), or a partial response (6-14
eos/hpf) to PPI. Exclusion criteria were patients with biopsies having ≥ 15 eos/hpf after treatment with PPI, patients
who were started on topical steroids and/or dietary restriction at diagnosis without a separate PPI trial, and patients
with excessive esophageal acid exposure on impedance or esophageal pH study.
Results
Sixty-eight charts were reviewed, from which only 21 patients met inclusion criteria. Seventeen patients were
White, two Black, one Asian and one Hispanic. Seventeen patients were male and four were female. Nineteen of 21
patients (90%) had a history of atopy. Impedance studies were performed in 9 patients. In our patient population,
PPIs used were omeprazole (N= 9), lansoprazole (N= 9), esomeprazole (N= 1). One patient used both esomeprazole
and lansoprazole, and one patient used both omeprazole and lansoprazole for induction therapy.
Mean {95% CI} duration of remission was 28.6 {19.7, 37.0} months, range 9-60 months. Mean {95% CI} duration
of remission was 19.6 {9.77, 29.4} months for omeprazole vs. 28.8 {12.5, 45.0} months for lansoprazole, P=0.60.
One patient remained on remission after being off PPI for 14 months. Five patients (23.8%) had recurrence of
eosinophilia while on PPI only. Of those, 3 patients were on omeprazole, 1 patient was on lansoprazole and 1 patient
was on a combination of lansoprazole and omeprazole. In our cohort, we found no statistically significant
differences in PPI dose (mg/kg) between patients who remained in remission and those who had recurrence of
eosinophilia [1.34 {0.45, 2.23} vs 1.11 {0.77, 1.49}; P=0.53].
Conclusion
Our study indicates that PPIs can maintain remission of EoE in children for extended periods of time. However, our
cohort size was underpowered to evaluate how remission and recurrence are influenced by type and dosage of PPI,
peak eosinophilia, presence of atopy, and demographic characteristics. Multicenter, prospective studies are needed
to identify factors that are associated with long term maintenance of remission.

EOSINOPHILIC DISORDERS
268* DUPILUMAB IMPROVES CLINICAL, SYMPTOMATIC, HISTOLOGIC, AND ENDOSCOPIC
ASPECTS OF EOE, REGARDLESS OF PRIOR SWALLOWED TOPICAL STEROID USE. Albert J.
Bredenoord1, Evan Dellon7, Alfredo J. Lucendo2, Margaret H. Collins3,4, Xian Sun5, Eilish McCann5, Kiran
Patel6, Bethany Beazley5, Arsalan Shabbir5
1
Amsterdam University Medical Center, Amsterdam, Netherlands; 2Hospital General de
Tomelloso, Tomelloso, Castilla-La Mancha, Spain; 3Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH; 4University of Cincinnati College of Medicine, Cincinnati, OH; 5Regeneron
Pharmaceuticals Inc, Tarrytown, NY; 6Sanofi, Bridgewater, NJ; 7School of Medicine, University of North Carolina
System, Chapel Hill, NC
Introduction: Eosinophilic esophagitis (EoE) is a chronic, progressive, type 2 inflammatory disease of the
esophagus. Swallowed topical corticosteroids (STC) are a first-line treatment but are not uniformly effective.
Dupilumab, a fully human monoclonal antibody, blocks the shared receptor component for IL-4 and IL-13, key
central drivers of type 2 inflammation in atopic/allergic EoE. In the 3-part phase 3 LIBERTY-EoE-TREET study
(NCT03633617), Parts A and B demonstrated that weekly (qw) dupilumab 300mg improved clinical, symptomatic,
histologic, and endoscopic aspects of EoE and was generally well tolerated in patients ≥12 years at Week 24; results
from Part A were sustained up to 52 weeks in Part C. The objective of this pre-specified analysis of LIBERTY-EoETREET was to assess the efficacy of dupilumab 300mg qw vs placebo at Week 24 in patients from Part B with and
without prior history of STC use for EoE.
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Methods: In Part B, 80 patients were randomized to dupilumab 300mg qw and 79 to placebo. Patients were
excluded from the study if they had received treatment with STCs for EoE within 8 weeks prior to baseline.
However, patients with a history of STC use prior to this were identified at baseline. Primary endpoints in this
subgroup were the proportion of patients achieving peak esophageal intraepithelial eosinophil (eos) count ≤6/highpower field (hpf) and absolute change from baseline in Dysphagia Symptom Questionnaire (DSQ) score. Key
secondary endpoints included % change in peak eos count; absolute change in Endoscopic Reference Score
(EREFS), and Histologic Scoring System (HSS) grade and stage scores; % change in DSQ score was a secondary
endpoint; all at Week 24.
Results: 55/80 patients (69%) in the dupilumab qw group, and 56/79 patients (71%) in the placebo group had a
history of STC use for EoE. For patients treated with dupilumab qw vs placebo, peak esophageal intraepithelial eos
count ≤6/hpf was achieved by 63.6% vs 5.4% of patients with prior STC use, and 48.0% vs 8.7% with no prior STC
use (Table). Least squares mean change from baseline in DSQ score for dupilumab qw vs placebo was –24.3 vs –
12.6 for those patients with prior STC use, and –22.9 vs –16.1 for those with no prior STC use. Dupilumab qw
improved outcomes vs placebo for primary and key secondary efficacy endpoints, with comparable results in
patients with and without prior STC use (Table). Dupilumab was generally well tolerated in the overall study
population; the most common treatment-emergent adverse events for dupilumab qw/placebo were injection-site
reactions (20.0/20.5%) including erythema (10.0/11.5%).
Conclusion: In Part B of this phase 3 study, dupilumab 300mg qw demonstrated substantial improvements in
clinical, symptomatic, histologic, and endoscopic aspects of the disease in adults and adolescents with EoE up to 24
weeks regardless of history of prior STC use for EoE.
Acknowledgments and funding sources
Data first presented at the 30th Annual United European Gastroenterology Week Conference (UEGW 2022); Oct 811, 2022. Research sponsored by Sanofi and Regeneron Pharmaceuticals, Inc. ClinicalTrials.gov Identifier:
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269 COUNT OF EOSINOPHILS BY COLONIC SEGMENT IN A MEXICAN PEDIATRIC POPULATION
AT THE NATIONAL INSTITUTE OF PEDIATRICS: WHAT IS THE NORMAL?. Amador Ortega
Hernandez, Roberto Cervantes-Bustamante, Jose Francisco Cadena-Leon, Ericka Montijo-Barrios, Erick Manuel
Toro-Monjaraz, Flora Zarate-Mondragon, Karen Rubí Ignorosa Arellano, Jaime Alfonso Ramirez-Mayans
Gastroenterologia y nutriciona pediatrica, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Introduction: The presence of a limited amount of eosinophils on the gastrointestinal track is expected being
normal (observed in lamina propia) and more abundant, according to literature, on the cecum; except for the
esophagus, where we expect none. Their function is to protect the intestine from intraluminal pathogens, food
allergens and antigens, by regulating the humoral (IgA) and cellular immune response to maintain homeostasis It is
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difficult to determine the normal number of eosinophils per colonic segment in healthy children, however, there are
pathologies that cause little or no damage to the colonic mucosa, in which the number of eosinophils per segment
can be determined, without presenting bias and thus being able to determine more objective cut-off points for the
diagnosis of eosinophilic colitis.
Objective: Determine the total eosinophil count and by segments measured by high power field (HPF) microscopy
in the colon in healthy pediatric patients or without diseases that cause an increase in eosinophils in the colon.
Material and methods: Retrospective, descriptive and observational study. Information was collected from the
records of 448 patients who underwent a diagnostic colonoscopy from January 2015 to December 2021. Inclusion
criteria: under 18 years old, those with biopsies from the cecum to the rectum, healthy patients or patients without
diseases that cause colonic eosinophilia (allergic disease, autoimmune disease, vasculitis, inflammatory bowel
disease, gastrointestinal parasites and drugs) and who endoscopically had normal findings or single rectal polyps.
The HPF count was reviewed by a pediatric pathologist at our Institute, for each colonic segment.
Results: 18 patients were included; the mean age was 104.7 months (SD 58.09 months). 55% were men. The main
indications for colonoscopy were: non-anemic lower gastrointestinal bleeding in 14 patients (77.8%), chronic
abdominal pain in 3, and anemic lower gastrointestinal bleeding in 1 patient. 15 patients were previously healthy, 1
had history of Wilms tumor resection, 1 had history of optic nerve pilocytic astrocytoma resection and 1 had cystic
fibrosis. The endoscopic findings were normal in 12 patients and a single rectal polyp in 6. The average number of
eosinophils per HPF in the cecum was 4.3 (SD 2.9), ascending colon 3.6 (SD 3.02), transverse colon 3.6 (SD 1.75),
descending 2.5 (SD 1.4), sigmoid 1.8 (SD 2.0) and rectum 1.9 (SD 2.5). Maxim count was 11 HPF in ascending
colon (table 1)
Discussion: There are multiple diseases and situations that produce colonic eosinophilia, which can bias the
eosinophil count per colonic segment and the cut-off point for the diagnosis of eosinophilic colitis; with our results,
by excluding these pathologies and performing the measurement of eosinophils in previously healthy children or
without diseases that increase colonic eosinophils, we consider, at least in our population, normality is much lower
than that described in the international literature reported by other authors such as: Lowick and Weinberg (1996),
DeBrosse et al (2006) and Collins et al (2014), of whom eosinophil counts are used as a parameter to establish the
diagnosis of eosinophilic colitis. The 3 patients with chronic abdominal pain presented symptoms of functional
disorders and constipation, and the one who presented with lower digestive tract bleeding had a diagnosis of
Meckel's diverticulum.
Conclusions: Currently there are no studies that determine the normal colonic eosinophil count in a healthy
pediatric population and thus establish a cut-off point for eosinophilic colitis. In our study, we found a lower count
compared to the reported in the current literature. Selecting patients who were not at risk of colonic eosinophilia, for
which, at least in our population, the cut-off point could be lower and thus make a timely diagnosis of eosinophilic
colitis. However, it is necessary to carry out a prospective randomized study with well-selected pediatric patients.
Our results may assist the framework for establishing pathological criteria for eosinophilic colitis and it would be
interesting to compare our results with patients in our institute with food allergies, inflammatory bowel disease,
gastrointestinal infections and those already diagnosed with eosinophilic colitis.
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270 EFFECT OF ATOPIC STATUS ON CLINICAL PRESENTATION AND TREATMENT RESPONSE IN
A PEDIATRIC COHORT WITH EOSINOPHILIC ESOPHAGITIS. Annalyse Kohley1,2, Safin Attwal3, Samuel
Boston4, David Kawatu4, Stacie Jones3,2, Robbie Pesek3,2
1
Department of Pediatrics, Arkansas Children's Hospital, Little Rock, AR; 2Department of Pediatrics, University of
Arkansas for Medical Sciences, Little Rock, AR; 3Division of Allergy and Immunology, Arkansas Children's
Hospital, Little Rock, AR; 4Division of Pediatric Gastroenterology, Arkansas Children's Hospital, Little Rock, AR
Background: Eosinophilic gastrointestinal disorders (EGIDs) are characterized by symptoms of disrupted GI
function or obstruction and increased tissue eosinophils in the GI tract on biopsy; eosinophilic esophagitis (EoE) is
the best described of these diseases. Nearly 70% of EoE patients experience other atopic disorders such as atopic
dermatitis, food or environmental allergy, and asthma. Despite this, there exists a subset of patients who do not
exhibit an atopic history and it is unclear if this lack of atopy has an impact on clinical presentation or response to
therapy. In this study, we aimed to characterize the clinical presentation and response to therapy in atopic versus
non-atopic EoE patients.
Methods: A retrospective review of patients, ages 6 months to 18 years, who were referred to the Arkansas
Children’s Hospital EGID clinic between 2018-2021 was performed. Patients were eligible for inclusion if they had
allergy testing (skin prick and/or serum IgE testing), endoscopic biopsy consistent with EoE, and at least one
endoscopy following initiation of treatment. Collected information included demographics, atopic history, allergy
testing results, presenting symptoms, diagnostic endoscopy results, absolute eosinophil counts, and response to
treatment. Patients were considered to be non-atopic if they had negative skin and/or serum-IgE testing for
environmental/food allergens and no clinical history of significant atopic disorders. Response to therapy was
classified as a complete response (peak eosinophils <15 eos/HPF), partial response (at least a 50% reduction in peak
eosinophils but >15 eos/HPF), and no response (did not meet criteria for either a complete or partial response).
Results: 101 subjects were identified and met the criteria for the study. The majority of the population was white
(n=81, 80.2%), male (n=79, 78.2%), and non-Hispanic (n=95, 94.1%). The mean age at diagnosis was 10.3 years
(SD: 5.04). The most common presenting symptoms included abdominal pain (63%), vomiting (57%),
heartburn/reflux (57%), and dysphagia (53%). 76 subjects (75.2%) were atopic and 25 (24.8%) were non-atopic.
There was no significant difference between atopic and non-atopic subjects when comparing the age of presentation,
gender, race, ethnicity, presenting symptoms, or peak tissue/absolute eosinophil counts.
Up to 95% of patients were treated with PPI and no further analysis of PPI response was performed. Swallowed
corticosteroids (TCS) and food elimination diets were used at a similar rate (n=49, 48%; n=41, 40.6%, respectively)
with combination treatment (TCS-food elimination) less common (n=14, 13.9%). There was no significant
difference in treatments utilized between atopic and non-atopic subjects. There were no differences in response
between atopic/non-atopic subjects in regard to food elimination diets or combination therapy. Atopic subjects were
more likely to respond to swallowed steroids, although non-atopic subjects were more likely to be complete
responders (90% vs. 46%, p = 0.0438) (Table 1).
Conclusion: Atopic status does not appear to significantly impact the demographics, clinical presentation, or
eosinophil burden in pediatric EoE. However, there may be a difference in treatment response, specifically with
swallowed steroids. More work is needed to delineate the possible impact of atopic status on treatment response.

Table 1. Response to treatment based on atopic status
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271 INFLUENCES ON MEDICAL DECISION-MAKING IN THE INITIAL TREATMENT OF
EOSINOPHILIC ESOPHAGITIS. Audra Rougraff1, Anthony Perkins2, Sandeep Gupta3,4, Paroma Bose3,4
1
Pediatrics, Indiana University School of Medicine, Indianapolis, IN; 2Biostatistics and Health Data
Science, Indiana University School of Medicine, Indianapolis, IN; 3Pediatric Gastroenterology, Hepatology, and
Nutrition, Department of Pediatrics, Riley Hospital for Children at Indiana University
Health, Indianapolis, IN; 4Pediatric Gastroenterology, Hepatology, and Nutrition, Department of
Pediatrics, Indiana University School of Medicine, Indianapolis, IN
Objective: Eosinophilic esophagitis (EoE) is characterized by esophageal eosinophilia with symptoms of
esophageal dysfunction. Treatment options include proton-pump inhibitors (PPI), topical swallowed corticosteroids,
and dietary modifications, though treatment choice is left to the physician’s and the patient’s discretion. We aimed
to identify influences of demographic or clinical characteristics on the initial treatment choice for children with EoE.
Methods: We performed a retrospective, single-center cohort study of pediatric subjects with newly diagnosed EoE
from August 2018 to January 2022. Subjects with Asian race, Black race, and Hispanic ethnicity were age-matched
to non-Hispanic (NH), White subjects. Medical records were reviewed for clinical symptoms at diagnosis, history of
atopy, characteristics of growth parameters, endoscopic and histologic findings, and initial treatment choice.
Results: 342 pediatric subjects were diagnosed with EoE during the study period. Only 35 Asian, Black, and
Hispanic subjects were identified and age-matched to 35 NH White subjects for a total of 70 subjects included in the
study [20% (14/70) female; mean age 6.6 ± 5.2y]. Eczema was more prevalent in Asian, Black, or Hispanic subjects
compared to NH White subjects (63% vs 29%; p=0.008). Maximum eosinophil count was higher in Asian, Black,
and Hispanic subjects compared to NH White subjects, and trended towards significance (58.6 vs 43.0
eosinophils/HPF; p=0.061). Other demographic, atopic, endoscopic, and histologic features did not differ between
these two groups. Regarding EoE treatment, PPI monotherapy was overall the most frequently prescribed treatment
(46%), followed by budesonide monotherapy (17%) and PPI plus milk elimination (13%). Initial treatment
recommendations for EoE did not differ between Asian, Black, and Hispanic subjects compared to NH White
subjects. We then assessed the entire cohort for atopic, endoscopic, and histologic differences within treatment
groups of PPI, corticosteroid, and dietary elimination. Mucosal edema was more commonly found in subjects
prescribed budesonide compared to subjects not given this medication (p=0.009). On the other hand, PPI was less
often prescribed to subjects with mucosal edema, eczema, and food allergies (p=0.012, p=0.056, and p=0.008
respectively). See Table.
Conclusions: Based on the results, certain clinical characteristics were associated with initial treatment
recommendations, while demographic features did not influence treatment choice. Mucosal edema was positively
associated with corticosteroid use but negatively associated with PPI use. A history of atopy was also negatively
associated with PPI use. Encouragingly, race, ethnicity, and age were not associated with treatment
recommendations in EoE. This study sheds light on factors that currently affect clinical decision-making in EoE and
should be considered when developing educational materials and future guidelines for EoE therapy.

272 PATIENT REPORTED DATA INTEGRATION FOR MANAGEMENT OF EOSINOPHILIC
ESOPHAGITIS. Benjamin Kuhn1,2, Geetha Chittoor3, Alicia Johns4, Andrea Berger4, Anne Justice3
1
Pediatric Gastroenterology, Geisinger Medical Center, Danville, PA; 2Pediatric Gastroenterology, Medical
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University of South Carolina, Charleston, SC; 3Biomedical and Translational Informatics, Geisinger
Health, Danville, PA; 4Scientific Research Core, Geisinger Health, Danville, PA
Eosinophilic Esophagitis (EoE) is an esophageal allergic inflammatory disorder triggered by food proteins.
Symptoms of EoE are variable within and between individuals. Presenting symptoms may include dysphagia, food
bolus impaction, dyspepsia, or more subtle symptoms such as feeding disorders, regurgitation sensation, or nausea.
The development and validation of a pediatric EoE patient self-reported and parent proxy-reported outcome
symptom scoring tool was created by Franciosi et al. published in BMJ 2011, titled the Pediatric Eosinophilic
Esophagitis Symptom Score (PEESS™v2.0). To date, its use is largely for research purposes. The PEESS™v2.0 is
composed of 20 items investigating the two domains of EoE symptom frequency and severity of the following: chest
pain, heartburn, abdominal pain, trouble swallowing, food impactions, frequent sipping during meals, vomiting,
nausea, regurgitation, decreased appetite, and extended mealtimes. Domains range from a score of 0–100. The
development of this scoring tool included both histologic findings of disease activity as well as proxy-reported
outcomes. A user agreement and license from Mapi Research Trust was obtained for EoE PEESS™v2.0 use in this
study. We proposed to evaluate the implementation of the PEESS™v2.0 in a prospective interventional controlled
clinical practice. The study included 620 patients over an 18-month period. Surveys were delivered and administered
digitally every month through the MyGeisinger.org Patient Portal. The completed EoE PEESS™v2.0 responses
were visible to the physician care team in each patient’s Epic EMR Synopsis as a Flow Sheet, which could be
viewed at anytime. The results could also be populated into Epic Progress Notes by ‘dotphrase’ (.eoesurveyresults).
A linear regression model was utilized to determine if there was a relationship between frequency and severity
PEESS™v2.0 scores and survey number. Our analysis demonstrated symptom severity and symptom frequency
scores significantly improved over time. However, counter to our hypothesis, patients who completed the
PEESS™v2.0 ultimately had higher EoE-related health care utilization of office visits and endoscopies compared
with those who did not complete the PEESS™v2.0. This could be related to greater awareness of disease activity
and/or increased willingness to seek care. Our study, in the context of mobile health tool and patient-reported
outcome trends, represents an opportunity for improved disease monitoring at-home within the field of eosinophilic
gastrointestinal diseases.

Overall trend in the relationship between PEESS™v2.0 Symptom Frequency Survey Score and Survey Number.
The shaded area represents 95% confidence interval. For every one-unit increase in survey number, the symptom
frequency score significantly decreased by 3.43 units (P-value=0.0028).
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Overall trend in the relationship between PEESS™v2.0 Symptom Severity Survey Score and Survey Number. The
shaded area represents 95% confidence interval. For every one-unit increase in survey number, the symptom
severity score decreased by 2.94 units (P-value=0.0110).

273 PREVALENCE OF EOSINOPHILIC GASTROINTESTINAL DISORDERS IN PEDIATRIC PATIENTS
TREATED WITH CALCINEURIN INHIBITOR FOLLOWING SOLID ORGAN TRANSPLANT. Caitlin
Cutler, Kaitlin Keeley, Natalie Hoffmann, Barry Wershil, Estella Alonso, Joshua Wechsler
GI, Hepatology, Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL
BACKGROUND
Eosinophilic gastrointestinal disorders (EGID) are a group of inflammatory disorders characterized by eosinophilic
infiltration of the GI tract leading to various symptoms including dysphagia, vomiting, abdominal pain, diarrhea,
malabsorption. Eosinophilic Esophagitis (EoE) is the most common at 1:1000 followed by Eosinophilic
Gastritis/Gastroenteritis (EoG/EGE). EGIDs are non-IgE-mediated and involve a chronic T-helper type 2 (Th2)
immune response. There is increasing recognition of EGIDs among patients following solid organ transplant (SOT)
receiving calcineurin inhibitor (CNI) for immunosuppression. It is proposed that alteration of the immune system by
Th2 cells leads to EGIDs following SOT. It remains unknown if calcineurin inhibitor-associated EoE (CNI-EoE) is
antigen mediated. As well, their response to typical treatment is not well understood. In this study we aimed to
evaluate the prevalence of EoE and non-EoE EGIDs in children treated with CNI. We further sought to assess the
treatment response of CNI-EoE to therapy. We hypothesized that children with CNI exposure have increased risk of
EGIDs and CNI-EoE is poorly responsive to dietary elimination.
METHODS
A retrospective review was conducted from January 1, 2012 to December 31, 2019 of patients treated at Ann &
Robert H. Lurie Children’s Hospital of Chicago. Through Data Analytics and Reporting, the electronic medical
record was queried for diagnostic codes of solid organ transplant (heart, kidney, liver, intestine) and crossreferenced for diagnostic codes for Eosinophilic Esophagitis as well as other Eosinophilic Gastrointestinal Disorders
(EGIDs) such as eosinophilic gastritis, enteritis and colitis. Charts of those with history of SOT and EGID were
reviewed for patient characteristics, organ transplant details (including organ type, age at transplant, date of first
tacrolimus prescription) and EGID details (including date of diagnosis, EGID type, pathology reports, treatment
types and response to treatment). Those without histologically confirmed EGID, EGID diagnosis predating SOT,
and those with incomplete records were excluded. Data analyzed with Fisher’s exact and Mann-Whitney tests for
categorical and continuous variables respectively.
RESULTS
Within the study period 2390 patients with SOT were identified. Of these, 24 (1%) were also diagnosed with an
EGID (11 EoE, 13 non-EoE EGID). There was no significant difference between groups based on sex or ethnicity.
The EoE group was younger age at time of transplant as compared to non-EoE EGID group (median 12 months,
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IQR 1-18 versus median 40 months, IQR 18.5-105; p=0.003). The EoE group had a longer duration between first
tacrolimus prescription to EGID diagnosis (median 60 months, IQR 38-179 versus median 20 months, IQR 13-55;
p=0.003). In neither group was there a positive family history of EGID. Asthma was the most common comorbid
atopic condition, present in 45% of EoE group and 23% of non-EoE EGID group; however there was no difference
in presence of atopic conditions between the groups. Within the EoE group, all patients were initiated on EoE
directed therapy following diagnosis with the most common treatment being proton pump inhibitor (PPI, 42%)
followed by topical steroid (25%). After initial therapy, 3 patients achieved histologic remission (25%), 1 patient
had no repeat endoscopy, and 5 patients had persistently active disease (42%). Of the 3 patients who utilized dietary
elimination as initial treatment, none achieved remission on subsequent endoscopy.
DISCUSSION
This study serves as a single center review of the development of EGID in pediatric patients treated with calcineurin
inhibitor following solid organ transplant. We found that 1:100 SOT patients have an EGID, which is 10x greater
than the current prevalence of 1:1000. Patients with a transplant at early ages appear to be at greater risk of EoE than
non-EoE EGIDs but interestingly had a longer duration to diagnosis. This suggests different mechanisms drive the
development of EoE vs non-EoE EGIDs following SOT. Prior work has demonstrated that dietary elimination of the
most common food allergens leads to clinicopathologic remission in 50-75% of patients, however in our CNI-EoE
cohort this was not observed. This raises questions as to the antigen-driven nature of CNI-EoE, but requires larger
studies to further assess. Limitations include small size of study group and reliance on retrospective chart review for
data collection.

274 DETECTION OF ESOPHAGEAL NARROWING IN PEDIATRIC EOSINOPHILIC ESOPHAGITISBENEFITS OF INTRALUMINAL ASSESSMENT. Cassandra Burger, Calies Menard-Katcher
Department of Pediatrics, Children's Hospital Colorado/Univ of Colorado School of Medicine, Aurora, CO
Background: Endoscopic and radiographic studies are commonly used to evaluate patients with esophageal
dysphagia. The use of a barium esophagram with a pill to assess patients with EoE can improve detection of an
esophageal stricture compared to endoscopic visualization alone; however, performance of an esophagram is not
always practical or feasible because of patient cooperation or urgency of endoscopic assessment. Traditioanal use of
the endoluminal functional imaging probe (Endoflip) is to assess the function of the lower esophageal sphincter and
provide dynamic physiologic information about the mid and distal esophagus. In order to assess operative outcomes
of these two tests, we sought to determine how esophageal lumen distensibility, as measured by Endoflip, correlates
with esophagram findings and if these findings associated with fibrostenotic features or dilation outcomes in those
patients with Eosinophilic Esophagitis (EoE), a common cause of esophageal dysphagia in children and adolescents.
Methods: We performed a subanalysis of data collected from an IRB approved prospective study of patients age 5
to 18 years old between 2015 and 2022 at a single tertiary pediatric hospital who underwent standard of care
endoscopy and Endoflip performed at time of endoscopy. Data collected included Endoflip measurements (inclusive
of distensibility calculated by way of analysis of raw data using a program to identify the maximal distention at the
narrowest esophageal lumen diameter (STATA version 16)), symptom indices, clinical history, endoscopic
appearance (EREFS), documentation of dilation if occurred and histology of biopsies collected at the time of the
procedure. We included patients with the following characteristics from the above cohort: 1) an esophagram or
upper GI performed for clinical assessment of symptoms within 60 days of Endoflip and 2) no treatment change
and/or esophageal dilation between Endoflip and esophagram. We analyzed radiographic studies from the electronic
medical record and defined the presence of a stricture as the use of the words “narrowing” or “stricture,” in the
radiology report. Location and severity was also extracted. Data was summarized as mean or median with
interquartile range (IQR) and comparisons made via unpaired t test. Spearman was used to test associations between
measures. A p-value <0.05 was considered significant.
Results: Forty-one participants (66% male, average age 12.73 years old) met inclusion criteria. The median time
between the two procedures was 22 days (range 1-60). Twenty-seven (66%) participants had a diagnosis of EoE
(85% with active inflammation defined by >15 eos/hpf ). Median EREFS for EoE participants was 4, IQR 3-5 The
remainder (n=14, 34%) had no esophageal disease and normal biopsies. Fifteen had dilation by bougie or balloon for
symptoms of dysphagia and/or stricture, 11 with a resulting longitudinal rent. Eight participants were identified to
have stricture by fluoroscopy. Subjects with mid or distal stricture on esophagram had decreased distensibility
compared to those without (10.47 vs 14.90 vs p=0.004). Endoflip measurements did not include proximal
assessments of the esohpageal lumen. Participants who underwent esophageal dilation for symptoms and had a
resulting rent had significantly lower distensibility compared to those that underwent dilation but did not have a
resulting rent (12.95 vs 16.89, p=0.016). Higher fibrostenotic EREFS score (rings, stricture) associated with
decreased distensibility (-0.46, p = 0.001) as did total EREFS score (-0.59, p<0.0001). Confirming prior findings in
a new cohort, distensibility was significantly decreased in those with EoE as opposed to controls (13.49 vs 16.22,
p=0.0013). Also, distensibility had a moderate and significant correlation with age for control patients only.
Distensibility did not correlate with age for EoE patients.
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Conclusions: Endoflip distensibility measurements provided data correlating with both radiographic evidence of
esophageal luminal narrowing as well as endoscopic fibrostenotic features and thus may provide comprehensive
structural assessment of the esophagus in pediatric EoE. Operative features related to catheter positioning require
consideration for assessment of the entire esophagus.

276 CONCORDANCE BETWEEN PATHOLOGIST GRADING PEAK EOSINOPHIL COUNT AND
FIBROSIS IN EOSINOPHILIC ESOPHAGITIS. Eric Pasman1,2, Zachary Rubin3, Marykate Mekhail4, Thomas
Baker5, Justin Wells3, Steve Min1,2
1
Pediatric Gastroenterology, Walter Reed National Military Medical Center, Bethesda, MD; 2Pediatrics, Uniformed
Services University of the Health Sciences, Bethesda, MD; 3Pathology, Walter Reed National Military Medical
Center, Bethesda, MD; 4Pediatrics, Naval Medical Center San Diego, San Diego, CA; 5Pathology, The Joint
Pathology Center, Silver Spring, MD
Background
Eosinophilic esophagitis (EoE) is a chronic immune mediated disorder characterized by esophageal inflammation.
The condition is diagnosed when patients have symptoms of esophageal dysfunction and at least 15 eosinophils per
high power field (eos/hpf) on esophageal biopsy. However, other tissue changes can occur with the disease process
such as tissue fibrosis. Statistical concordance in reporting of eos/hpf and fibrosis between pathologists is not well
studied.
Objective
Using a previously established data set of 70 pediatric patients with EoE (table 1), concordance between three
pathologists in counting of eos/hpf and grading fibrosis.
Method
A total of 93 histologic cases from 70 patients with EoE were available, each case had 2 or 3 levels of esophageal
biopsies collected from the distal, middle, and proximal esophagus. Each case was evaluated for peak eos/hpf and
presence of lamina propria. If lamina propria was present hematoxylin and eosin stains were reviewed and fibrosis
was graded on a 0-2 scale. 0 being thin, wispy collagen fibers and an absence of thick collagen bundles. 1 being the
presence of few, non-coalescing thicker collagen bundles. 2 being the majority presence of coalescing thick collagen
fibers, constituting an overtly fibrotic lamina propria. When possible, trichrome stains were also completed, and
fibrosis was grading in the same manner. Concordance between the pathologists was assessed using Fleiss’ kappa
with R studio.
Results
In total, 253 readings for peak eosinophil counts were completed by each of the 3 study pathologists. There was
substantial agreement between pathologists in peak eos/hpf (k=0.77, p<0.001). 73 of the 93 histologic cases (78%)
had lamina propria identified on review. There was almost perfect agreement between pathologists in identification
of lamina propria (k=0.95, p<0.001). Identification of fibrosis showed higher concordance when trichrome staining
was completed. With H&E staining, 117 slides were graded for fibrosis by each of the 3 study pathologists. There
was moderate agreement between the pathologists (k=0.48, p<0.001). In total 78 slides were stained with trichrome
and graded for fibrosis by each of the 3 study pathologists, there was substantial agreement between pathologists
(k=0.63, p<0.001) (table 2).
Conclusion
We show that there is statistically substantial concordance between three pathologists in providing counts of
eosinophils per high power field which is crucial to the diagnosis of EoE. We also show that when provided with
samples including adequate lamina propria, pathologist are able to grade for fibrosis with substantial concordance as
well. This is augmented by the use of trichrome staining. Use of consistent trichrome staining in evaluation of EoE
may lead to better endotyping of the disease.
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Table 1: Baseline demographic and treatment profile of study patients.

Table 2: Fleiss' Kappa between 3 pathologists

277 RESULTS FROM THE NASPGHAN EGID SIG SURVEY: LARGE VARIABILITY IN PRACTICE
PATTERNS OF SWALLOWED STEROIDS TO TREAT EOSINOPHILIC ESOPHAGITIS. Erin
Syverson3, Michelle Tobin6, Tiffany Patton2, James Franciosi5, Sandeep Gupta1, Rajitha Venkatesh4
1
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BACKGROUND:
Swallowed corticosteroids are effective topical treatment options for patients with eosinophilic esophagitis (EoE)
and have long been the mainstay of therapy. Yet, the lack of an FDA approved swallowed corticosteroid for EoE
treatment and the expense of off-label topical steroids can limit physicians’ prescribing options (1). Fluticasone
propionate metered dose inhaler (FP MDI) has established effectiveness in EoE and is administered by compressing
the canister and swallowing the aerosolized medication. Oral viscous budesonide (OVB) is packaged in a liquid
respule that requires mixing with a vehicle, either by the patient or a compounding pharmacy, to make a viscous
slurry that will adhere to the esophagus when swallowed. While the efficacy of OVB mixed with Splenda and
Neocate Nutra has been demonstrated, other mixing vehicles such as honey, apple sauce, and agave have been used
amongst providers without standardization, and studies demonstrating the effectiveness of other preparations for
OVB are lacking. More recent retrospective cohort studies have also demonstrated the effectiveness of oral viscous
mometasone and swallowed aerosolized ciclesonide in EoE treatment. Given the variety of types and preparations of
corticosteroids available for the treatment of EoE, the purpose of this study was to better understand prescribing
practices for swallowed corticosteroids in pediatric EoE patients
METHODS:
A 12-question survey was distributed via email to all members of the NASPGHAN Eosinophilic Gastrointestinal
Disease Special Interest Group (EGID SIG) in Spring 2022. Responses were collected over a 2-month period and
descriptive statistics were used to analyze responses.
RESULTS:
Sixty-eight pediatric gastroenterologists were surveyed, of whom 42 (61.7%) responded. Respondents represented a
wide geographic and experience range with 32 from the United States, 5 from Canada, 1 from Australia, and 1 from
Brazil. Thirty-eight percent were within 5 years of completion of fellowship training, 36% 5-10 years, 12% 10-15
years, and 14% >15 years. Seventy-four percent of respondents reported OVB as their first choice swallowed
corticosteroid treatment for EoE whereas 21% reported FP MDI as their first-choice (Fig 1). A smaller percentage
reported using mometasone (9.5%) or ciclesonide (9.5%) for EoE treatment. A wide variety of mixing agents were
employed for OVB, with Splenda most frequently utilized (71.4% of respondents), followed by honey (59.5%),
artificial maple syrup (38.1%), Neocate Nutra (35.7%), and applesauce (35.7%) (Fig 2). Respondents reported
consideration of a number of factors when prescribing corticosteroids, including ease of administration (89.5%),
patient age (76.2%), medication cost/insurance coverage (57.1%), and physician’s prior success with a medication
(55.3%). The majority of respondents (88.1%) used OVB in patients <5 years old, with decreasing frequency in use
with increasing patient age (81% in 5-12 year-olds, 62% in 13-18 year-olds, and 42.9% in >18 year-olds), whereas
the opposite relationship was seen with FP MDI, with only 19% of using fluticasone in children <5 years-old,
increasing to 52.4% in 5-12 year-olds, and 73.8% in teens.
DISCUSSION:
Among EGID SIG members, there was overall high utilization and high variability of swallowed corticosteroid
treatments for pediatric EoE. Given the lack of FDA approved corticosteroid therapies for pediatric EoE, there is an
urgent need for standardized guidelines and recommendations.
REFERENCE:
1) Joshi S, Rubenstein JH, et al. Variability in Practices of Compounding Budesonide for Eosinophilic Esophagitis.
Am J Gastroenterol. 2021 Jun 1;116(6):1336-1338.
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278* SECOND HARMONIC GENERATION MICROSCOPY FOR AUTOMATED QUANTIFICATION OF
LAMINA PROPRIA FIBROSIS IN CHILDREN WITH EOSINOPHILIC ESOPHAGITIS. Ezekiel
Haugen1,2, Andrea Locke1,2, Hernán Correa3, Matthew Buendia4, Yash Choksi5,6, Justin Baba1,2, Anita MahadevanJansen1,2, Girish Hiremath1,4
1
Vanderbilt Biophotonics Center, Vanderbilt University, Nashville, TN; 2Department of Biomedical
Engineering, Vanderbilt University, Nashville, TN; 3Division of Pediatric Pathology, Monroe Carell Junior
Children's Hospital at Vanderbilt, Nashville, TN; 4Division of Pediatric Gastroenterology, Hepatology, and
Nutrition, Monroe Carell Junior Children's Hospital at Vanderbilt, Nashville, TN; 5Division of Adult
Gastroenterology, Hepatology, and Nutrition, Vanderbilt University Medical Center, Nashville, TN; 6VA Tennessee
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BACKGROUND: In eosinophilic esophagitis (EoE), sub-optimally controlled eosinophilic inflammation (≥ 15
eos/hpf) can lead to lamina propria fibrosis (LPF) through the activation and proliferation of fibroblasts and
remodeling of extracellular matrix (ECM) components such as collagen. Current approaches to quantify LPF are
prone to inter-observer inconsistencies and provide limited objective insight into esophageal fibrogenesis. Second
harmonic generation (SHG) microscopy is a rapid label-free imaging technique that allows for accurate, unbiased,
and automated quantification of fibrotic transformation of collagen on a continuous scale. Yet, SHG microscopy has
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not been utilized to interrogate lamina propria fibrogenesis in EoE.
AIMS: Our goals are to quantify and compare collagen fiber and matrix morphology within the esophageal lamina
propria of children with and without EoE using SHG and to investigate the association between collagen
morphology and the intensity of eosinophilic inflammation and severity of LPF. We hypothesize that SHG
microscopy will facilitate rapid, reliable, and objective characterization of lamina propria fibrogenesis in EoE.
METHODS: Standard histological sections of esophageal biopsies with adequate lamina propria from 19 children (<
18 years) were examined for the degree of eosinophilic inflammation (eos/hpf) and classified as active EoE [aEoE;
n=8], inactive EoE [iEoE; n=6] or non-EoE controls [Controls; n=5] per the 2011 Consensus Statement. Tissue
pathology was assessed per histology scoring system (EoEHSS). H&E sections were scanned with an SHG
microscope using 1040nm excitation (520nm emission) and ~10mW of power under a 20x/1NA objective at 388nm
resolution. The SHG enhanced collagen fibers were digitally extracted using a ridge detection algorithm in
FIJI/ImageJ. Fiber and inter-fiber metrics (such as fiber width and inter-fiber pore area) and parameters associated
with ECM stiffness and collagen degradation (including pore density and pore fractional area) were calculated.
ANOVA was used to identify significant differences in fiber width, inter-fiber pore area, pore density, and pore
fractional area between study groups. These metrics were additionally correlated with eos/hpf and LPF scores using
Spearman’s correlation (r).
RESULTS: The median (interquartile range) age of the cohort was 9 (4-13) years; 90% were male and 84% were
Caucasian. Children with aEoE had thicker collagen fibers compared to controls (5.5 ± 0.1 vs. 5.3 ± 0.1 μm; p =
0.04), but not compared to iEoE. The inter-fiber pores were larger in aEoE compared to controls (290 ± 19 vs. 231 ±
23 μm2; p = 0.0007) and iEoE (250 ± 24 μm2; p = 0.01). Higher pore density was observed in controls compared to
aEoE (1838 ± 240 vs. 1425 ± 121 pores/mm2; p = 0.002), but not iEoE. However, the controls had less total pore
area compared to aEoE (50.6 ± 0.6 vs. 51.9 ± 0.5 %; p = 0.004) and iEoE (51.8 ± 0.7 %; p = 0.01). The mean interfiber pore size positively correlated with eos/hpf (r = 0.69, p = 0.001) and fibrosis scores (r = 0.72, p = 0.0005).
Similarly, pore fractional area had a positive relationship with eos/hpf (r = 0.57, p = 0.01) and fibrosis scores (r =
0.63, p = 0.004), whereas pore density negatively correlated with eos/hpf (r = -0.58, p = 0.009) and fibrosis scores (r
= -0.57, p = 0.01).
DISCUSSION: Using SHG microscopy, we quantified collagen fiber and matrix characteristics related to
fibrogenesis, ECM stiffness, and collagen degradation in the esophageal lamina propria of children with EoE and
compared them with non-EoE controls. Our results suggest that the fiber and matrix properties are distinct between
children with aEoE, iEoE, and controls indicating collagen matrix reorganization with eosinophilic inflammation
and treatment. SHG microscopy holds promise to serve as an efficient, unbiased, and automated approach to
quantify markers of lamina propria fibrogenesis in EoE. Studies are underway to investigate the relationship
between the SHG-based morphological metrics of LPF and epithelial profibrotic markers.

Figure 1: (A) Esophageal H&E section with (B) corresponding SHG, enabling (C) automated digital collagen fiber
extraction for (D) fiber and (E) inter-fiber morphological property quantification.
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283* HEPATIC XBP1 TARGET EXPRESSION IS ATTENUATED IN PEDIATRIC PATIENTS WITH
BILIARY ATRESIA AND WEANLING MICE UNDERGOING BILE DUCT LIGATION . Alyssa
Kriegermeier1, Angela Hyon1, Brian Lecuyer2, Xiaoying Liu2, Richard Green2
1
GI/Hepatology/Nutrition, Ann and Robert H Lurie Children's Hospital of
Chicago, Chicago, IL; 2GI/Hepatology, Northwestern University Feinberg School of Medicine, Chicago, IL
Background: Biliary atresia (BA), a progressive obstructive cholestatic disease, is the most common indication for
pediatric liver transplant. Non-obstructive cholestasis and bile duct ligation (BDL), an obstructive cholestatic model
of BA, trigger hepatic endoplasmic reticulum (ER) stress in mice. The unfolded protein response (UPR) is a
protective response which decreases ER stress but in the presence of unresolved ER stress triggers apoptosis. The
IRE1α/XBP1 pathway of the UPR regulates several protective downstream targets including ERdj4 and EDEM1.
We previously demonstrated that young mice have attenuated hepatic XBP1 pathway activation in response to bile
acid feeding, however IRE1α/XBP1 signaling in BA is unknown.
Methods: Published hepatic RNAseq data on 162 human patients with BA at the time of Kasai surgery, and 7
normal controls (GSE122340) and clinical outcomes of BA patients was obtained via the ChiLDReN consortium.
Metascape pathway analysis of RNAseq data was performed. Female C57BL/6 weanling and adult mice underwent
BDL or sham laparotomy (SL) for 7 days. Serum LFTs levels and hepatic gene expression via qPCR were assayed.
Results: In human patients, hepatic pathway analysis demonstrated that 4 of the top 20 most significantly decreased
pathways (BA vs normal) were related to protein processing and the UPR. Hepatic gene expression of XBP1, ERdj4
and EDEM1 was decreased in BA patients by 47%, 66% and 60% respectively (p<0.0001), while pro-apoptotic
death receptor 5 (DR5) gene expression increased 37% (p<0.001). BA patients who had survival with native liver
(SNL) had increased gene expression of ERdj4 and EDEM1 (p=0.0039 and 0.014 respectively) compared to patients
who underwent liver transplant or died prior to transplant. In weanling mice who underwent BDL, alkaline
phosphatase levels were 3.4x higher than adult mice (2,232 ± 183 vs 660 ± 267; p<0.001) (SL weanling and adult
mice were similar). Despite a 5.8-fold increase in XBP1s gene expression (p=0.03) weanling mice did not have the
appropriate increased expression of downstream target genes EDEM1 and ERdj4 compared to adult mice. Weanling
mice had an increase in pro-apoptotic DR5 gene expression compared to adult mice.
Conclusion: Biliary atresia patients have decreased hepatic expression of protective UPR genes XBP1, ERdj4 and
EDEM1. However, in BA patients with good outcomes (SNL), expression of ERdj4 and EDEM1 were significantly
higher compared to those with poor outcomes (death or transplant). Weanling mice undergoing BDL had increased
alkaline phosphatase levels and were unable to appropriately increase expression of ERdj4 and EDEM1 despite
higher XBP1s expression. We speculate that the attenuated expression of the XBP1 pathway in BA may contribute
to disease progression and may have prognostic utility in BA patients. Additional studies are underway to further
validate hepatic XBP1 pathway and other UPR expression in BA.

Relative expression of XBP1, ERdj4, EDEM1 in normal vs biliary atresia (BA)
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284 COVID-19 MANDATES ASSOCIATED WITH INCREASED RATE OF WEIGHT GAIN AND LIVER
FUNCTION TEST ELEVATION IN CHILDREN WITH NON-ALCOHOLIC FATTY LIVER
DISEASE. Amanda Chang2, Mark Fishbein1,2
1
Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL; 2Northwestern University Feinberg School of
Medicine, Chicago, IL
Introduction:
Weight management is currently the only established treatment of pediatric non-alcoholic fatty liver disease
(NAFLD). Studies have shown improvements in liver histology, aminotransferase activity, and quality of life after
weight loss in children with NAFLD.1 Recent studies demonstrate an accelerated rate of weight gain among children
and adolescents during the COVID-19 pandemic that has been attributed to many factors, including the inability to
be in a structured school setting and disruptions in family income.2,3
Objective: Our study aims to explore the effect of COVID-19 stay-at-home mandates and school closures on weight
gain and liver function tests in children with NAFLD.
Methods:
Following IRB approval (IRB 2021-4333), a retrospective chart review was performed on children aged 13-20 years
who were seen at Lurie Children’s Hospital (LCH) hepatology clinic for NAFLD and had two or more clinic visits
at least three months apart during the pandemic period, defined as 3/1/20-9/1/21, and the pre-pandemic period,
defined as before 3/1/20. The two most recent visits at least three months apart were the ones selected for the prepandemic period. Demographic and clinical data (race, ethnicity, age, BMI, height, weight, AST, ALT) were
abstracted. Monthly BMI, AST, and ALT differences during the two periods were calculated for each patient.
Paired-samples T-Tests were used to analyze differences between the two periods. Relative risks for an increase in
BMI, AST, or ALT during the pandemic period compared to the pre-pandemic period were calculated.
Results:
Our cohort included 102 patients, with mean age of 14.5 (SD 1.6) during pre-pandemic period and 15.6 (SD 1.4)
during pandemic period, 71 (70%) males, and 85 (83%) identifying as Hispanic or Latino. Mean BMI was 34.2
kg/m2 (SD 7.16) with mean Z-score of 2.16 (SD 0.56) during pre-pandemic period and mean BMI of 35.5 kg/m2 (SD
7.0) with mean Z-score of 2.21 (SD 0.56) during pandemic period. Seventy-seven (75%) children had a liver biopsy
or other imaging consistent with their NAFLD diagnosis. There was a significant difference between monthly BMI
differences during the pre-pandemic period (mean 0.0691 kg/m2/month, SD 0.271) and pandemic period (mean
0.161 kg/m2/month, SD 0.271); p=0.02. Of the 102 patients in our cohort, 75 had two or more ALT measurements at
least three months apart during both time periods. There was a significant difference between monthly ALT
differences during the pre-pandemic period (mean -2.39 IU/L, SD 8.67) and pandemic period (mean 1.70 IU/L, SD
11.3); p=0.01 (Figure 1). There was no significant difference between monthly AST differences during the two time
periods. The relative risk of having an increase in BMI Z-score during the pandemic period compared to the prepandemic period was 1.37 (95% CI [1.09-1.72], p < 0.01, Figure 2). The relative risk of having an increase in ALT
or AST during the pandemic period compared to the pre-pandemic period was not significant.
Conclusion:
Our cohort of children with NAFLD experienced an accelerated rate of BMI increases and ALT elevation during the
COVID-19 pandemic. These findings underscore the importance of increasing access to resources for healthy
behaviors during public health emergencies or extended school closures in facilitating the health and well-being of
children with NAFLD.
References:
1. Nobili V, Manco M, Devito R, et al. Lifestyle intervention and antioxidant therapy in children with nonalcoholic
fatty liver disease: a randomized, controlled trial. Hepatology. Jul 2008;48(1):119-28.
2. Lange SJ, Kompaniyets L, Freedman DS, et al. Longitudinal Trends in Body Mass Index Before and During the
COVID-19 Pandemic Among Persons Aged 2-19 Years - United States, 2018-2020. MMWR Morb Mortal Wkly
Rep. Sep 17 2021;70(37):1278-1283.
3. Woolford SJ, Sidell M, Li X, et al. Changes in Body Mass Index Among Children and Adolescents During the
COVID-19 Pandemic. JAMA. Oct 12 2021;326(14):1434-1436.
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285 ASSESSING VARIATION IN CARE IN PATIENTS PRESENTING WITH PEDIATRIC ACUTE LIVER
FAILURE. Alexander Wolf, Phoebe Wood, Amit Shah
Pediatrics, The Children's Hospital of Philadelphia, Philadelphia, PA
Background:
Pediatric acute liver failure (PALF) is a severe and potentially fatal condition characterized by sudden onset of
hepatocellular dysfunction in patients without previous hepatic impairment leading to potential need for liver
transplant. The incidence of PALF in the United States is 500-600 cases per year, comprising 10% of all pediatric
liver transplants. There are many causes of PALF, some of which are treatable. The rapid recognition of PALF and
its complications along with elucidating underlying etiology is integral to preventing morbidity and mortality. This
study aims to describe variation in the diagnostic evaluation and management of patients presenting with PALF.
Methods:
A single-center retrospective analysis of patients with PALF who presented to the Children’s Hospital of
Philadelphia between January 1, 2015 and April 1, 2022 was performed. Eligible subjects had an INR ≥1.5 with
hepatic encephalopathy (HE) or INR ≥2 with or without HE, as well as symptom onset within 8 weeks of
presentation. Data was collected from the electronic medical record and included information on patient
demographics, diagnoses, lab and imaging data, management, and outcomes. Statistics were performed using
STATA.
Results:
Out of 42 cases of PALF, 17 (40.5%) were indeterminate, 9 (21.4%) were acetaminophen toxicity, 6 (14.3%) were
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secondary to infections, and all other causes made up less than 7% each. Median age at presentation was 8.3 years
(IQR 1.6-14.4). After excluding acetaminophen toxicity, median age decreased to 5.0 years old (IQR 1.4-12.6).
54.5% (18/33) were female. 42.4% (14/33) were Caucasian, 30.3% (10/33) were African American, and 24.2%
(8/33) identified as Hispanic. 60.6% (20/33) recovered without liver transplant, 30.3% (10/33) required liver
transplant, and 9.1% (3/33) died.
On admission, variation existed amongst frequency of lab orders. Point of care glucose was checked anywhere from
7-12 times/day (18.2%) to never sent (6%). Electrolytes were mostly checked 3 times/day (27.3%), hepatic function
panel 3 times/day (33.3%), coagulation studies 4 times/day (24.2%), complete blood counts 2 times/day (24.2%),
and ammonia 2 times/day (21.2%).
All patients with PALF underwent abdominal ultrasound. 21.2% (7/33) had a liver biopsy performed. When
presenting with altered mental status (AMS), 87.5% (14/16) had a head CT while 33% (6/16) underwent EEG
monitoring and 25% (4/16) underwent continuous ICP monitoring.
On admission, most common fluid dextrose concentration was D5 at 39.3% (13/33) followed by D10 at 27.3%
(9/33). Most common fluid sodium concentration was normal saline (11/33, 33.3%) followed by ½ normal saline
(10/33, 30.3%). 60.6% (20/33) of patients received lactulose, 18.2% (6/33) received neomycin, and 30.3% (10/33)
received rifaximin. If patients presented with AMS, 62.5% (10/16) received lactulose, 12.5% (2/16) received
neomycin, and 37.5% (6/16) received rifaximin. Dialysis (3/33, 9.1%) and plasmapheresis (2/33, 6.1%) were rarely
used but exclusive to those with HE. While no patients received mannitol, 15.2% (5/33) received hypertonic saline,
exclusively in those with HE and cerebral edema. 90.9% (30/33) patients received subcutaneous Vitamin K
infections while 66.7% (22/33) received at least one FFP infusion.
In our indeterminate PALF group, viral testing was common. All patients were tested for viral hepatitis (A/B/C),
EBV, and CMV (17/17). 15/17 (88.2%) were tested for enterovirus and adenovirus. Metabolic testing was
completed for 12/17 (70.6%) of patients. 8/17 (47.1%) had a ceruloplasmin sent. 3/17 (17.6%) patients had exome
sequencing sent. 14/17 (82.4%) had an acetaminophen level checked while 11/17 (64.7%) had a urine drug screen.
15/17 (88.2%) had autoimmune hepatitis labs sent. 6/17 (25.3%) had immune-related labs (soluble-IL2 receptor,
extended lymphocyte panel) sent.
6/17 (35.3%) of patients with indeterminate PALF (iPALF) received steroids. Of the 9 who recovered without
transplant, 2 (22.2%) received steroids while of the 7 who required transplant, 4 (57.1%) received steroids.
Discussion:
Despite advances in the field of PALF, current practices display variation in both diagnostic evaluation and
therapeutic management. While each individual patient differs, variation exists in type and frequency of lab
monitoring, intravenous fluid composition, and monitoring for complications of AMS. Interestingly, patients
received medications aimed at treating hyperammonemia at similar rates regardless of presence of AMS.
Specifically, in iPALF, variation exists in metabolic and drug screening along with steroid therapy. These results
provide a foundation for future quality improvement efforts to diagnose and manage PALF efficiently and
effectively.
286 SARS-COV2 AND LIVER DAMAGE IN PEDIATRIC POPULATION. Ana Ayala German2, Luisa DíazGarcía1, Flora Zarate-Mondragon2, Erick Manuel Toro-Monjaraz2, Jose Francisco Cadena-Leon2, Ericka MontijoBarrios2, Karen Rubí Ignorosa Arellano2, Roberto Cervantes-Bustamante2, Jaime Alfonso Ramirez-Mayans2
1
Research Department of Methodology, Instituto Nacional de Pediatria, Coyoacan, Mexico
City, Mexico; 2Gastroenterology and Nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
The Severe Acute Respiratory Syndrome Coronavirus (SARS-CoV2) initially was perceived as a lower respiratory
tract infection. However, with time coronavirus disease (COVID-19) presented with a wide variability of symptoms,
including gastrointestinal and hepatic. This because the viral tropism to the angiotensin-converting enzyme 2
(ACE2) receptor found in liver and bile-duct epithelial cells. The ACE2 expression is mainly in cholangiocytes
(60% of cells), minimally expressed in hepatocytes (3% of cells) and absent in Kupffer cells.
Hepatic involvement can be evidenced with elevation of serum alanine aminotransferase (ALT), aspartate
aminotransferase (AST), and lactate dehydrogenase (LDH), these alterations have been evidenced in up to 43% of
patients.
The aim of this study is to evaluate liver damage in pediatric patients with COVID-19.
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Material and methods: A retrospective cohort was carried out between March 2020 to October 2021 at the Instituto
Nacional de Pediatría in Mexico City. We include all patients between 0 to 18 years with positive COVID-19 PCR
test or antigen rapid test.
Results: We had a total population of 161 subjects of which 83 had liver function tests (inflammation, excretion, or
synthesis) during SARS-CoV2 infection; 82 had ALT value. Mean age was 5.3 years and 56% were men (n: 47).
Fifty-four patients (65%) had previous comorbidity, with oncological diseases being the most frequent (33%). Of the
54 patients with previous comorbidity, 3 had liver disease (Graft-versus-host disease, nonalcoholic fatty liver
disease and autoimmune hepatitis).
Regarding treatment, 32 patients did not require oxygen support, 32 patients had non-invasive devices and 19
patients required mechanical ventilation. Fifty-four percent (n = 45) were using steroid management. In relation to
the outcome of the patients, 11 die and the rest were discharged.
Liver function tests were submitted 2 days after admission, 51 patients (62%) presented elevation of ALT (according
to age and sex). Second liver function tests were taken around day 23 53 patients. Table 1 shows the average of each
of the parameters.
It has been documented that severe COVID-19 is associated with higher levels of inflammatory mediators like Creactive protein (CRP) and ferritin. Therefore, levels of this inflammatory mediators were evaluated, the average of
this parameters was 1601 ng/mL and 8.19 mg/L respectively in the first test.
Analysis: We evaluated the difference that existed in liver function tests by comparing the first and second
determination. Regarding AST, INR and PT, a significant difference was found (p = <0.05) with improvement
compared to baseline. While the ALT did not show a significant difference, there was an improvement compared to
baseline.
Secondary to the association described between elevation of inflammatory mediators and severity of the disease, a
Pearson Correlation test was performed between liver inflammatory tests and ferritin/prealbumin. A significant
correlation was obtained when comparing ALT with ferritin (r = 0.301, p = 0.033) and AST with ferritin (r = 0.311,
p= 0.028), which demonstrate a weak correlation probably associated with the amount of population. The correlation
between ALT/AST and prealbumin was carried out without being significant.
In search of associated factors, it was found that the alteration of liver function tests is a risk factor for needing
support with supplemental oxygen with an Odds Ratio of 2.007 (CI: 0.77-5.31). From 19 patients who required
mechanical ventilation, 73.7% had altered liver function tests.
Conclusions: SARS-CoV2 is a virus that has been shown to have liver involvement which can be demonstrated with
elevation of liver function test. In our series, 62% had elevated ALT, being the most sensitive parameter of liver
inflammation. With respect to factors associated with liver impairment, we found that higher ferritin levels are
associated with greater liver involvement, as well as that having hepatic impairment is a risk factor for the use of
supplemental oxygen. Therefore, it is important to consider in patients with COVID-19 liver function tests and thus
make a timely detection of alterations at this level. Studies with more population are required to have external
validity.
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287* DEVELOPMENT OF A CLINICAL PREDICTION RULE FOR MODERATE TO SEVERE FIBROSIS
IN CHLDREN WITH NONALCOHOLIC FATTY LIVER DISEASE. Andrew Wang1,2, Amanda
Blackford3, Cynthia Behling1,4, Laura Wilson5, Kimberly Newton1,2, Stavra Xanthakos6,7, Mark Fishbein8, Miriam
Vos9,10, Marialena Mouzaki7, Jean Molleston11,12, Ajay Jain13,14, Paula Hertel15,16, Kathryn Adams11,12, Jeffrey
Schwimmer1,2
1
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University Bloomberg School of Public Health, Baltimore, MD; 4Hepatic and Gastrointestinal Pathology, Pacific
Rim Pathology Medical Corporation, San Diego, CA; 5Epidemiology, Johns Hopkins University Bloomberg School
of Public Health, Baltimore, MD; 6University of Cincinnati College of Medicine, Cincinnati, OH; 7Cincinnati
Children's Hospital Medical Center, Cincinnati, OH; 8Ann and Robert H Lurie Children's Hospital of
Chicago, Chicago, IL; 9Emory University, Atlanta, GA; 10Children's Healthcare of Atlanta
Inc, Atlanta, GA; 11Indiana University School of Medicine, Indianapolis, IN; 12Pediatric Gastroenterology,
Hepatology, & Nutrition, Riley Hospital for Children at Indiana University Health, Indianapolis, IN; 13Saint Louis
University School of Medicine, Saint Louis, MO; 14SSM Health Cardinal Glennon Children's Hospital, Saint
Louis, MO; 15Baylor College of Medicine, Houston, TX; 16Texas Children's Hospital, Houston, TX
Background: Liver fibrosis is an important determinant of clinical outcomes, and a common feature in children
with nonalcoholic fatty liver disease (NAFLD). Fibrosis staging is determined by liver histology. High performing
non-invasive models to assess fibrosis in children are needed. The study aims were 1) to evaluate existing pediatric
and adult fibrosis prediction models and 2) to develop a clinical prediction rule for identifying moderate to severe
fibrosis in children with NAFLD.
Methods: Children with biopsy-proven NAFLD were enrolled in the multi-center Nonalcoholic Steatohepatitis
Clinical Research Network (NASH CRN) which collected demographic, clinical and laboratory data within 90 days
of liver biopsy. The Pathology Committee staged liver fibrosis in consensus using the NASH CRN scoring system.
We first tested existing pediatric models (PNFS, PNFI) and adult models (FIB-4) for fibrosis using standard
validation measures. We then developed and tested a new model for discriminating moderate to severe fibrosis
(stage 2-4) from none or mild fibrosis (stage 0-1) using a least absolute shrinkage and selection operator (LASSO)
model that was offered both linear and spline terms. The model was internally validated with 100-fold crossvalidation.
Results: We evaluated 1055 children with NAFLD with mean age 13 ± 2.7 years. Moderate to severe fibrosis was
present in 26%. Similar to previous studies, existing models performed poorly in classifying fibrosis in children,
with area under the receiver operator curves (AUC) ranging from 0.57 to 0.64. Our new model had an AUC of 0.81
(95% CI: 0.78 to 0.84), and included age, sex, height, and weight, along with common clinical variables: ALT, AST,
GGT, bilirubin, albumin, HDL, non-HDL cholesterol, HbA1c, WBC, and hematocrit. At the optimal cutoff (Youden
index), the model had 77% sensitivity and 72% specificity for identifying moderate-to-severe fibrosis.
Conclusion: The poor performance of existing fibrosis prediction models precludes clinical utility in children with
NAFLD. Our newly developed fibrosis model offers improved performance characteristics to identify moderate to
severe fibrosis and may improve risk stratification in children with NAFLD.
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289 LOW PREVALENCE OF HEPATITIS B IMMUNITY AMONG PEDIATRIC PATIENTS WITH
FONTAN CIRCULATION. Aruna Sethuraman1, Steven Rathgeber2, Hana Mitchell3, Manish Sadarangani3, Orlee
Guttman1
1
Gastroenterology, Hepatology and Nutrition, BC Children's Hospital, Vancouver, BC, Canada; 2Cardiology, BC
Children's Hospital Children's Heart Centre, Vancouver, BC, Canada; 3Pediatric Infectious Diseases, BC
Children's Hospital, Vancouver, BC, Canada
Background:
The Fontan operation is a final stage palliation for pediatric patients with univentricular physiology congenital heart
disease. An increasing number of these children are growing into adulthood with Fontan circulation and virtually all
develop Fontan-Associated Liver Disease (FALD) with associated fibrosis and possible progression to cirrhosis.
Recommendations for the care of these patients now include active monitoring of liver status. As such, our
institution has implemented a care pathway that includes monitoring of vaccination and immunity to Hepatitis B
(HBV). In our province, HBV immunization in infancy has been routine since 2001. A number of studies in the
general population have indicated that long-term AntiHBs titres wane after infant immunization. This study aims to
evaluate the HBV vaccination status and immune response to HBV among children and adolescents with Fontan
circulation at our institution.
Methods:
We undertook chart review (including immunization records) for all children with Fontan circulation followed in the
cardiology clinic at BC Children’s Hospital from January 1, 2012 to January 1, 2022
Results:
Data from 115 patients with Fontan circulation were reviewed. There were 64 (55.7%) males; mean age was 16
years (SD 4.5). The mean age at Fontan was 3.8 years (SD 1.1) . Eighty-three children (72.2%) had their primary
HBV vaccination series in infancy, and 29 children (25.2%) received their primary series at a later age. Vaccination
records were unavailable for 3 children (2.6%). Of the 32 children who did not have HBV vaccination in infancy, 15
later received incomplete vaccination (2 doses) and 8 later received complete vaccination (3 doses). Of the children
vaccinated in infancy, 12 (14.4%) had booster shots at follow up for sub-optimal AntiHBs titres. Anti HBs titres
were available in 96 patients (83.4%) at a mean age of 13years (SD 3.4). Among children vaccinated in infancy,
adequate titres (>10IU) for HBV immunity were seen in 23/68 (33.8%) and inadequate titres were seen in 45/68
(66.2%). Among those who received HBV vaccination later on, 6/23 (26%) had AntiHBs titres <10. Overall 51 out
of 96 (51.1%) children had low AntiHBs titres in this cohort.
Conclusion:
A majority of our Fontan patients who received HBV vaccination in infancy demonstrated sub-optimal AntiHBs
levels on screening. As patients with Fontan circulation have a life-long risk of liver disease from FALD, protocols
that include screening of AntiHBs titres and appropriate booster doses of HBV vaccine should be included in the
management of this population.

290 MARALIXIBAT IMPROVES GROWTH IN PATIENTS WITH ALAGILLE SYNDROME: A 4-YEAR
ANALYSIS. Binita Kamath1,2, Douglas Mogul3, Marshall Baek3, Tiago Nunes4, Pamela Vig3
1
The Hospital for Sick Children, Toronto, ON, Canada; 2Division of Gastroenterology, Hepatology, and
Nutrition, University of Toronto, Toronto, ON, Canada; 3Mirum Pharmaceuticals, Inc, Foster City, CA; 4Mirum
Pharmaceuticals, Inc, Basel, Switzerland
Background: Maralixibat (MRX; LIVMARLI) is an ileal bile acid transporter inhibitor (IBATi) recently approved
by the Food and Drug Administration for the treatment of cholestatic pruritus in patients with Alagille syndrome
(ALGS) 1 year of age and older. Recent data suggest that MRX is associated with improved event-free survival in
this population suggesting that the drug may potentially improve liver disease outcomes beyond pruritus control in
ALGS. Patients with ALGS clearly have impaired growth and therefore we evaluated the impact of long-term MRX
treatment on the nutritional status of these patients.
Methods: Height and weight Z-scores were evaluated in patients who participated in 3 clinical trials of MRX and
their long-term, open-label extensions for treatment of cholestatic pruritus in ALGS; only patients for whom we had
height and weight data at baseline and week 204 follow-up were included. T-tests and Pearson correlation
coefficients were used to evaluate the association between height with other parameters known to correlate with
growth.
Results: Data were available for 34 patients with baseline mean (SD) age of 6.7 (3.8) years, height Z-score of -1.66
(1.17) and weight Z-score of -1.46 (0.95). Overall, mean height Z-score increased to -1.29 (1.03) at week 204
(change from baseline: 0.37; P=0.0004). The greatest catch-up height gain was observed among those within the
lowest baseline quartile height Z-scores, increasing from -3.1 (0.71) at baseline to -2.38 (0.82) at week 204 (change
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from baseline: 0.72; P=0.018), and there was a significant correlation between change in height and baseline height
(r=-0.48; P=0.004). Similarly, greater catch-up weight gain was observed with lower baseline weight Z-scores, with
a significant correlation between change in weight and baseline weight (r=-0.39; P=0.02). The change in height Zscores correlated with the change in weight Z-scores such that greater catch-up linear growth was observed in
patients with greater catch-up weight gain (r=0.73; P<0.0001). There was no clear change in vitamin D levels or
albumin throughout treatment. Among patients with sBA <200 µmol/L at week 48, height Z-score increased from 1.58 (1.23) at baseline to -1.16 (1.00) at week 204 (change from baseline: 0.42; P=0.001), whereas there was no
significant change in height Z-score among patients with sBA ≥200 µmol/L.
Conclusions: Catch-up height and weight is observed in patients with ALGS treated with MRX, and importantly
patients with the greatest height disadvantage at baseline had the greatest catch-up in height. Increased catch-up
height was also seen in patients that achieved lower sBA with MRX, suggesting an improvement in bile acid
homeostasis may be a factor. Further analyses are needed comparing growth trajectories in MRX-treated patients to
a natural history cohort of patients with ALGS to fully understand the attributability of MRX.

291 MARALIXIBAT-TREATED PATIENTS WITH ALAGILLE SYNDROME DEMONSTRATE
IMPROVED EVENT-FREE SURVIVAL IN A NATURAL HISTORY COMPARISON WITH PATIENTS
FROM THE GALA DATABASE: APPLICATION OF REAL-WORLD EVIDENCE ANALYTICS. Bettina E.
Hansen1,2, Shannon M. Vandriel3, Pamela Vig4, Will Garner4, Kathleen M. Loomes5, David A. Piccoli5, Elizabeth B.
Rand5, Irena Jankowska6, Piotr Czubkowski6, Dorota Gliwicz-Miedzińska6, Emmanuel M. Gonzales7, Emmanuel
Jacquemin7, Jérôme Bouligand8, Lorenzo D'Antiga9, Emanuele Nicastro9, Henrik Arnell10, Björn Fischler11, Étienne
Sokal12, Tanguy Demaret12, Susan Siew13, Michael Stormon13, Saul J. Karpen14, Rene Romero14, Noelle H. Ebel15,
Jeffrey A. Feinstein16, Amin J. Roberts17, Helen M. Evans17, Shikha S. Sundaram18, Alexander Chaidez18, Winita
Hardikar19, Sahana Shankar20, Ryan T. Fischer21, Florence Lacaille22, Dominique Debray23, Henry C. Lin24, M.
Kyle Jensen25, Catalina Jaramillo25, Palaniswamy Karthikeyan26, Suzanne Davison26, Giuseppe Indolfi27, Henkjan J.
Verkade28, Catherine Larson-Nath29, Ruben E. Quiros-Tejeira30, Pamela L. Valentino31, Maria Rogalidou32, Antal
Dezsőfi33, James E. Squires34, Kathleen Schwarz35, Pier Luigi Calvo36, Jesus Quintero Bernabeu37, Andréanne N.
Zizzo38, Gabriella Nebbia39, Pinar Bulut40, Ermelinda Santos-Silva41, Rima Fawaz31, Silvia Nastasio42, Wikrom
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Background: Real-world evidence (RWE) analytics continue to advance natural history comparisons in rare
diseases. The Global Alagille Alliance (GALA) is the largest global clinical research database for Alagille syndrome
(ALGS). Maralixibat (MRX) is an ileal bile acid transporter inhibitor approved by the FDA for the treatment of
cholestatic pruritus in patients with ALGS ≥1 year of age. A pre-specified analysis plan applied novel analytical
techniques to compare RWE from GALA with a MRX cohort with the aim to compare event-free survival (EFS) in
patients with ALGS.
Methods: GALA contains retrospective data for clinical parameters, biochemistries and outcomes. The MRX
database comprises of 84 ALGS patients with up to 6 years of data. EFS was defined as the time to first event of
hepatic decompensation (variceal bleeding, ascites requiring therapy), surgical biliary diversion, liver transplantation
(LT), or death. GALA was filtered to align key MRX eligibility criteria. The index time was determined via
maximum likelihood estimation. Balance among baseline (BL) variables was assessed. Selection of patients and
index time was blinded to clinical outcomes. Sensitivity and subgroup analyses, and adjustments for covariates,
were applied. Missing outcomes data were censored at last contact.
Results: Of 1,438 patients in GALA, 469 were eligible. Age, total bilirubin (TB), gamma glutamyltransferase
(GGT) and alanine aminotransferase (ALT) were well balanced between groups and no statistical differences were
observed for age, mutation, region, TB, GGT and ALT. Median BL serum bile acids (sBA) was significantly higher
in the MRX cohort (p=0.003); 85% of sBA data was not available in GALA. EFS rates in the MRX cohort were
significantly better than those reported in the GALA control, (crude 6-year EFS: 73% and 50%, respectively, and
adjusted for age, sex, TB, ALT: HR=0.305; 95% CI: 0.189–0.491; p<0.0001). Varied index times, weighted inverse
probability of treatment weights, average treatment effect in the treated, LT and death only, regions, sBA sub-group,
pruning events to 12 months were consistent with the primary result. Limitations include no standardized measure of
pruritus and limited sBA data in GALA, and inherent bias for patients who enter a clinical trial.
Conclusions: This 6-year analysis suggests the potential for improved EFS with MRX in patients with ALGS. This
RWE analysis provides a potential method to evaluate outcomes in long-term intervention studies where placebo
comparisons are not feasible. Limitations will always be present given lack of prospective conduct and inherent
biases, though sensitivity analyses can help mitigate and aid interpretation.

292 EARLY MINIMIZATION OF IMMUNOSUPPRESSION AFTER LIVER TRANSPLANTATION FOR
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Mohammad3, Riccardo Superina2
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Introduction: Hepatoblastoma (HPB) is a malignant tumor of children that requires complete resection for cure,
including transplantation for tumors unresectable after neo-adjuvant chemotherapy. With the aim of reducing both
cumulative toxicity and tumor recurrence in children already on chemotherapy, we studied the effect of reducing the
number of induction immunosuppressive medications after transplantation for HPB from two to three. We also
observed possible differences in the number of rejection episodes in patients transplanted for HPB compared to
others at our institution.
Methods: A retrospective review of children transplanted for HPB at our institution between August 1997 and June
2020 was performed. A pair-matched comparison was performed with patients transplanted for other indications
(matching on age, type of graft, and year of transplant). Only first transplant episodes were included for patients
transplanted more than once. Chi-square was used to compare differences in biopsy-proven rejection and number of
immunosuppressive drugs used at 6 months, 1, 3 years, and 5 years after transplantation (p<0.05 was considered
significant).
Results: A total of 15 patients in both the HPB and control groups. There was a significantly higher percentage of
patients in the control group who were on triple immunosuppression at 6 months compared to the HPB group (60%
vs 27%, p = 0.027).There was no significant difference in prevalence of rejection at 6 months, 1, 3 and 5 years posttransplant. A higher percentage of patients in the HPB group was on a single agent at the 1-year mark when
compared to the control group (50% vs 31%), though this did not reach statistical significance (p=0.31). There was
also no statistically significant difference in the number of immunosuppressants at 3 and 5 years.
Conclusion: Our study is the first to compare post-transplant rejection episodes and number of immunosuppressive
drugs used in patients with or without hepatoblastoma. Our practice of reducing the number of immunosuppressant
drugs at induction and during maintenance in these patients does not increase the risk of rejection. Although not
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reaching statistical significance likely due to sample size, we found that patients transplanted for hepatoblastoma
were less likely to be prescribed 3 immunosuppressive drugs at 6 months and more likely to be on monotherapy at 1
year.
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1
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Jose., Fundacion Universitaria de Ciencias de la Salud, Bogota, Cundinamarca, Colombia
Background
Dengue is a viral disease transmitted by arthropods, being Aedes aegypti its main vector worldwide. It affects more
than 125 countries around the world. In Colombia, dengue is endemic in much of the country; approximately 23
million inhabitants are at risk of acquiring it, the incidence in 2018 in was 168.8 per 100,000 inhabitants and a
mortality of 2.2%; The most frequently involved age group is children under 15 years of age.
Clinically it can be classified as dengue without warning signs (DNWS), dengue with warning signs (DWWS) or
severe dengue (SD). SD can lead to multi-organ dysfunction, including liver failure, which, despite having a low
incidence (between 8 and 16%), is still relevant due to its high mortality in the pediatric population. The main
objective of this review is to describe case reports and case series of pediatric patients diagnosed with liver failure
secondary to dengue infection. In addition, we seek to detail a case that occurred in the pediatric intensive care unit
of a hospital in Bogotá, Colombia.
Methods
A systematic review of the literature was carried out using the EMBASE, LILACS, PUBMED and EBSCO
databases. Case reports or case series were included where liver failure was triggered by dengue in children under 18
years of age. The search was carried out until February 2022.
The titles and abstracts of the articles evaluated were verified by two of the authors. Articles deemed to meet our
inclusion criteria were retrieved in full text and submitted to a checklist (CARE). Then, it was finally determined
which articles were optimal for the review.
The systematic review was conducted using the terms MeSH: liver failure and dengue. The search was limited to
articles in English or Spanish, dealing with patients under 18 years of age who were case reports of liver failure
secondary to dengue. A total of 671 articles were obtained, excluding 623 for: adult population (n=104); no case of
dengue (n=89); no cases of liver failure (n= 85); not discriminate sample results between children and adults (n=
34); not be a case report (n= 39); language (n= 1); repetition in the different databases (n= 264) and articles that
were not complete for evaluation (n=7). The result was 48 articles that met all the requirements.
The data of the included studies were recorded in sociodemographic data (date, country, number of cases; mean age
and severity classification according to the WHO); list of clinical and paraclinical data of cases of liver failure due to
dengue; and liver failure vs. results.
RESULTS
Cases were reported between 1993 and 2020, being more frequent in 2013. A total of 3058 cases of dengue and liver
involvement reported in the literature were found. The age of the children ranged between 0.25 and 18 years (mean:
6.3 years) (Table 2). All cases at the beginning of the disease manifested as: DNWS 2.78% (n=85); DWWS 22.53%
(n=689); >SD 74.69%(n=2284) and unclassified dengue (NR) 0.16%(n=5). Of the total cases that had liver
involvement, 10.27% (n=314) ended in liver failure, with 72.3% (n=227) being more prevalent in patients with DS.
6.73% (n=206) of the patients died
Peak of transaminases occurred between days 1 and 17 (mean 5 days), with ALT peaks averaging 2887 U/L (range
94 - 15147 U/L). Other criteria for liver failure were sought, such as INR with elevation on day 1 and day 10 (mean
4.15 days) and mean peak values of 4.9 (minimum 1.57 and maximum 11). 226 patients developed encephalopathy,
at approximately 6.4 days of disease (between days 3 and 20). On average, there were 13 days of hospitalization
(from 1 to 33 days).
In general, management was based on hydric replacement; in some cases, N-acetylcysteine was used experimentally.
In none of the studies the patients received liver transplantation; some of them stated that there were no transplant
programs in their country or region, which limited the possibility of performing the procedure. 95% of cases were
reported in Asia
Conclusions
Liver failure is a condition of low prevalence, although it has a high risk of mortality when not treated promptly. It is
clear that dengue is an unusual cause of liver failure worldwide, however, it is relevant in populations where it is
endemic, such as in Colombia, where we report a case that prompted this review. It is important to understand these
complications in order to intervene in a timely manner. More studies are needed to establish critical points in the
time of evolution of liver failure, to reflect the role of N acetylcysteine as a treatment and to determine when liver
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transplantation is indicated. We suggest paying attention to transaminase and INR elevation peaks from the 4th day
of illness to encephalopathy and sudden changes in the patient's clinical status. This will allow appropriate and
timely interventions.
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Background: Biliary Atresia (BA) is a phenotypic response to various perinatal insults; Cytomegalovirus (CMV)
infection is a proposed insult with possibly worse outcomes. The aim of this study was to determine the effect of
CMV at time of hepatic portoenterostomy (HPE) on outcomes in infants with BA enrolled in a multi-centered study.
Methods: We used data/biospecimens from the Childhood Liver Disease Research Network PROBE study of
cholestatic infants enrolled before HPE. Plasma samples at time of HPE of 249 infants with BA were tested for
CMV via PCR, IgM, and IgG. Comparisons between CMV positive (CMV+) and negative (CMV-) infants were
made using Wilcoxon rank sum or student t-test for continuous and Chi square or Fisher’s exact test for categorical
variables. Survival outcomes were analyzed using Kaplan-Meier method univariately and Cox regression while
adjusting for age at HPE.
Results: 29 of 249 (12%) were CMV+: PCR+/IgM+ (n=15), PCR+/IgM-/IgG+ (n=12), and PCR-/IgM+/IgG+ (n=2).
There were no differences between CMV+ and CMV- for sex, ethnicity, race, or presence of
anomalies/malformations. CMV+ had higher median alkaline phosphatase (617 vs 466 U/L, p=0.001), ALT (164 vs
109 U/L, p=0.01), AST (233 vs 169 U/L, p=0.001), and AST-to-platelet ratio index (1.2 vs 0.9, p<0.001). CMV+
were older at HPE (67.8 ± 13.6 vs 55.1 ± 18.5 days, p=0.0005). There was no difference between groups in percent
who cleared jaundice (total bilirubin <2 mg/dL) at 3 or 6 months post-HPE.
There was no difference between CMV+ (38%) and CMV- (44%) in native liver survival (p=0.108). When analyzed
including both CMV status and age at HPE, there was no difference between the CMV+ and CMV- groups with
HPE at <60 (p=0.622) or at ≥60 days of life (p=0.448). In cox regression adjusting for age at HPE, there was similar
native liver survival (hazard ratio [HR] 1.27, 95% CI 0.79-2.05, p=0.320). Pre-transplant patient survival was
significantly lower in the CMV+ group (p=0.011) (Figure 1A). 4/29 (14%) CMV+ and 8/220 (4%) CMV- infants
died during the study. When analyzed by both CMV status and age at HPE, there was a trend towards worse pretransplant patient survival in the CMV+ compared to CMV- groups in those with HPE at <60 (p=0.072) and at ≥60
days of life (p=0.133) (Figures 1B and 1C). In cox regression adjusting for age at HPE, there was a difference in
pre-transplant patient survival in CMV+ vs CMV- within 40 months post-HPE (HR 3.67, 95% CI 1.02-13.17,
p=0.046) (Figure 2).
Conclusion: Evidence of CMV infection at time of HPE in infants with BA is associated with evidence of liver
injury at time of HPE, older age at HPE, and worsened pre-transplant patient survival regardless of age at HPE.
Continued evaluation of the consequences of CMV infection at BA diagnosis and possible effects of antiviral
treatment need to be explored.
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Proportion with patient survival prior to liver transplant or last follow-up without transplant in CM+ vs. CMV-,
including A). any age of HPE B). only those with HPE at younger than 60 days of life C). only those with HPE at 60
days of life or older
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Cox regression analysis modeling pre-transplant patient survival until 40 months post-HPE in CMV+ vs CMV-,
adjusted for age at HPE
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Background: The advent of rapid, affordable gene panels has improved the identification of genetic etiologies in
cholestatic liver diseases. More studies are showing the utility of genetic testing in evaluating patients with
cholestasis and chronic liver disease, thereby reshaping the diagnostic algorithm.
Objectives: We aim to describe our experience with genetic testing in patients with neonatal cholestasis and/or liver
disease, in addition to exploring the possible pathogenicity of mutations reported as variants of unknown
significance (VOUS).
Methods: This is a retrospective, single center, longitudinal chart review of subjects who underwent genetic
evaluation for cholestasis and chronic liver disease with a comprehensive multigene panel conducted by Emory
Genetics Laboratory (EGL Genetics) between January 2015 and December 2020 at Children’s Medical Center
Dallas. Clinical, genetic, biochemical, radiological and histological data were collected. The study was approved by
University of Texas Southwestern and Children’s Health Institutional Review Board.
Results: A total of 149 subjects were included in this study. Of these, 58% (n=86) were <2 years of age. 17%
(n=26) had negative genetic panel. Interestingly, subjects older than 2 years of age who had negative genetic testing
results (n=13) had zero likelihood of having severe liver disease. The genetic panel aided in diagnosis in 11.4% (n=
17) of our population. The top three disorders identified were Alagille Syndrome, Alpha-1-antitrypsin deficiency,
and Dubin-Johnson Syndrome. Seven percent (n= 10) of subjects had genetic mutations that were reported as likely
pathogenic or VOUS, that are possibly pathogenic based on their phenotypic presentation.
Conclusions: While cholestasis genetic panel aids in the diagnosis of patients with cholestasis and/or chronic liver
disease, it has yet to replace biochemical and histological studies. Certain VOUS
involving ABCC2, PKHD1, ABCB4 and ABC11 warrant further analysis and longitudinal studies to ascertain their
molecular and clinical significance.

297 ASSOCIATION BETWEEN POST-OPERATIVE COSTS AND INDUCTION IMMUNOSUPPRESSION
REGIMEN IN LIVER TRANSPLANT RECIPIENTS USING THE PHIS DATABASE. Caroline Ewing1, James
Squires2, Vikram Raghu2
1
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Objectives
To describe variation in induction immunosuppression regimen and to examine the impact of induction regimen on
length of stay and total post-operative costs in pediatric liver transplant recipients.
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Study Design
We analyzed liver transplant utilization data in the Pediatric Health Information System (PHIS) database which
includes de-identified administrative and clinical information for 31 pediatric liver transplant centers. Patients were
divided into three induction immunosuppression groups: 1) steroids-only, 2) T-cell-depleting, and 3) non-T-celldepleting. The Kruskal-Wallis equality-of-populations rank test was used to examine unadjusted differences in
lengths of stay and post-operative costs among the three induction immunosuppression regimens. Mixed-effects
two-level gamma models of total length of stay and total post-operative costs by center; adjusted for age, gender,
ethnicity/race, discharge date, whether the patient was admitted from home, whether the patient received tacrolimus
or mycophenolate mofetil, and whether the patient was diagnosed with biliary atresia, chronic liver disease, portal
hypertension, or cirrhosis; were used to examine associations between each outcome and induction
immunosuppression regimen. The model of total post-operative costs was additionally adjusted for length of stay.
Results
We included 5,052 liver transplant recipients [50.2% female, 80% under age 13 years, 42% non-Hispanic White].
Most patients [2703, 54%] received steroids-only induction, and about twice as many patients received a non-T-celldepleting regimen [1594, 32%] versus a T-cell-depleting regimen [755, 15%]. This proportion was stable over time.
Median total post-operative costs were highest for the T-cell-depleting group, $148,235 [interquartile range (IQR)
$114,212-$204,534], versus the non-T-cell-depleting group, $134,508 [IQR $104,435-$183,056], and the steroidsonly group, $123,364 [IQR $97,853-$173,708] (Kruskal-Wallis p=0.0001). (Figure 1) Compared to steroids-only
induction, T-cell-depleting induction was associated with a 10-day increase in length of stay (p<0.001) and non-Tcell-depleting induction was associated with a 6-day increase in length of stay (p<0.001). Compared to steroids-only
induction, T-cell-depleting induction was associated with a $51,626 increase in total post-operative costs (p=0.002)
and non-T-cell-depleting induction was associated with a $95,198 increase in total post-operative costs (p<0.001).
Conclusions
Compared to a steroids-only induction immunosuppression regimen and controlling for length of stay, both T-celldepleting and non-T-cell-depleting regimens were associated with increased total post-operative costs, suggesting
there may be potential for improved utilization regarding induction immunosuppression regimen. Combining this
cost data with more extensive clinical data will provide further guidance in optimal induction immunosuppression
utilization.

Figure 1: Median post-operative costs by induction regimen.

298 COMPARING XL AND M PROBE ACCURACY IN ASSESSING LIVER STIFFNESS AND
CONTROLLED ATTENUATION PARAMETER IN PEDIATRIC NONALCOHOLIC FATTY LIVER
DISEASE. Caroline Conley1, Albair Guirguis2, Wei Liu3, Mohammad Nasser Kabbany1
1
Pediatric Gastroenterology, Hepatology and Nutrition, Cleveland Clinic, Cleveland, OH; 2Pediatric
Radiology, Cleveland Clinic, Cleveland, OH; 3Quantitative Health Sciences, Cleveland Clinic, Cleveland, OH
Background: Nonalcoholic fatty liver disease (NAFLD) is a chronic liver disease resulting from accumulation of
fat in the hepatocytes and has become the most common liver disease in children in the United States affecting up to
12% of the pediatric population. Liver fibrosis is the main prognosticator for patients with NAFLD with liver biopsy
being the gold standard for assessing the severity and staging. FibroScan® is a non-invasive imaging modality used
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to asses liver fibrosis by providing a liver stiffness measurement (LSM). Controlled attenuation parameter (CAP)
depends on the viscosity of liver and correlates with the degree of steatosis. The XL probe has been developed due
to high failure rates of the M probe in adult obese patients. The device software now includes an Automatic Probe
Selection (APS) tool that measures the skin-liver capsule distance (SCD) and indicates which probe to use. Adult
studies comparing the probes show LSM as measured by XL probe is consistently lower than the M probe by
1.5kPa. No pediatric studies comparing results from M and XL probes have been done.
Objective: To compare LSM and CAP score taken by both the M and XL probes in pediatric patients with NAFLD
using the APS recommended probe as a reference. A secondary aim was to correlate the demographic, lab, and
anthropometric characteristics of the patients with the differences in the LSM and CAP measurements obtained from
each probe. In addition, we compared the CAP measurements obtained with both probes to the patient’s degree of
steatosis as graded on ultrasound as a reference.
Methods: A prospective cohort study was performed on patients between the ages of 5-18 with a body mass index
(BMI) ≥ 85th percentile and NAFLD. Patients underwent FibroScan® for assessment of hepatic fibrosis (through
LSM) and steatosis (through CAP score) using both the M and XL probes with documentation of the selected probe
by the APS tool. Measurements of thoracic and abdominal circumference were obtained from each patient.
Retrospective evaluation of hepatic ultrasounds from eligible patients by the same expert pediatric radiologist (AG)
were done to assign a grade of hepatic steatosis that were then compared to patient’s CAP measurements obtained
from both M and XL probes. Ultrasounds done within three months of the FibroScan® were included only and the
radiologist was blinded to the FibroScan® findings.
Results:
A total of 50 patients (51.1% male) were enrolled. Of those, 69% were Caucasian and 24.4% Hispanic. The most
frequent comorbidity identified was dyslipidemia (66.7%), followed by Type II Diabetes (20%). Of the 50 patient
visits, 40 had successful examinations with both M and XL probes, with M probe being recommended by APS tool
in 32 patient visits. In the same patient, the M probe LSM was significantly higher than XL probe LSM (diff = 1.06,
P < 0.001). However, this difference was smaller than the minimum clinically meaningful difference (95% CI falling
below 1.5). The difference between M probe and XL probe LSM (M – XL) within the same patient visit was
positively associated with thoracic circumference (ρ= 0.57, 95% CI 0.31 to 0.76, p < 0.001), abdominal
circumference (ρ= 0.53, 95% CI 0.25 to 0.73, p < 0.001), and BMI percentile (ρ= 0.55, 95% CI 0.29 to 0.74, p <
0.001). In the same patient there was no significant difference in CAP scores between M and XL probes. For
patients with an ultrasound done within three months of Fibroscan, the CAP score measured by the selected probe
was positively associated with steatosis grade.
Conclusion: Our interim analysis shows that LSM measured by the M probe is significantly higher than the XL
probe by 1.06 kPa in the same patient which should be taken into considered when interpreting LSM to stage
fibrosis. CAP score was not significantly different between M and XL probe in the same patient and did correlate
with steatosis as graded by ultrasound. Liver biopsies were not available in all patients to validate above findings.

299 MATERNAL NONALCOHOLIC FATTY LIVER DISEASE AND FETAL HEPATIC STEATOSIS: IS
THERE A LINK?. Corie Klepper1, Andrew Trout5,6, Ann Popelar1, LaTea Durden2, Traci Stankiewicz3,4, Maria
Moreno-Fernandez3,4, Senad Divanovic3,4, Stavra Xanthakos1,3, Emily DeFranco2, Marialena Mouzaki2,3
1
Division of Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Department of Obstetrics and Gynecology, University of Cincinnati College of
Medicine, Cincinnati, OH; 3Department of Pediatrics, University of Cincinnati College of
Medicine, Cincinnati, OH; 4Division of Immunobiology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 5Department of Radiology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 6Department of Radiology, University of Cincinnati Medical Center, Cincinnati, OH
Background: Maternal nonalcoholic fatty liver disease (NAFLD) during pregnancy is understudied and its link to
early-onset pediatric hepatic steatosis has not been investigated. Our primary objective was to investigate maternal
NAFLD as a risk factor for fetal hepatic steatosis.
Methods: This was a prospective cross-sectional study of mother-fetus dyads in the third trimester of pregnancy.
This study was IRB-approved and all participants provided written informed consent. Inclusion criteria were age
≥18 years, healthy singleton pregnancy, and ≥28 weeks gestational age (GA). Women were considered high-risk for
NAFLD if they had any of: pre-pregnancy obesity (PPO), excessive weight gain during pregnancy, a diagnosis of
gestational diabetes (GDM), or a prior diagnosis of NAFLD. If no risk factors, participants were designated as norisk. Enrolled participants underwent magnetic resonance imaging (MRI) with proton density fat fraction (PDFF) to
obtain maternal and fetal hepatic PDFF, placenta PDFF and fetal abdominal wall subcutaneous fat thickness. Fasting
labs and 3-day diet recalls were obtained. Generalized linear regression was used to compare fetal hepatic and
placenta PDFF separately among the risk groups, based on maternal NAFLD status, controlling for GDM and PPO.
Results: Forty participants were included, 34 high-risk and 6 no-risk. In both groups, the majority were nonVolume 75, Supplement 1

S219

Hispanic white, and median GA at MRI was 34 weeks (IQR 33, 35). Among high-risk women, NAFLD was seen in
18% (n=6/34) with a median liver PDFF of 11% (IQR 7, 15). PPO and GDM prevalence was not different in highrisk women with or without NAFLD. There was no correlation between maternal and fetal liver PDFF (r= -0.12,
p=0.44). The fetuses of women with NAFLD had 60% less fat in their livers compared to those of high-risk women
without NAFLD (Fig). In high-risk women without NAFLD versus those with NAFLD, the placenta PDFF (1.7%
[IQR 0.8, 2.4] vs 1.7% [IQR 1.1, 1.9]) and fetal abdominal wall subcutaneous fat thickness (3.5 mm [IQR 3.3, 3.9]
vs 3.1 mm [IQR 3.0, 3.7]) were not different. Fasting lipid profiles and average daily intake of total energy, fat,
omega-3 fatty acids, and added sugars were not different between groups. Linear regression models showed no
significant difference in fetal liver and placental PDFF based on maternal NAFLD, GDM or PPO status.
Conclusion: Maternal NAFLD is uncommon in high-risk women during pregnancy and may be associated with
lower fetal hepatic fat. These findings require further study to understand the underlying mechanisms.

A. Box plots of fetal hepatic PDFF in high-risk mothers with versus without NAFLD. B. Box plots of fetal hepatic
PDFF in no-risk mothers with versus without NAFLD. PDFF: proton density fat fraction.

301* OUTCOMES WITH ODEVIXIBAT IN PATIENTS WITH PROGRESSIVE FAMILIAL
INTRAHEPATIC CHOLESTASIS BY LEVEL OF PRURITUS REDUCTION: POOLED RESULTS FROM
THE PEDFIC TRIALS. Ekkehard Sturm1, Buket Dalgic2, Florence Lacaille3, Eyal Shteyer4, Jan
Mattsson5, Quanhong Ni5, Philip Stein5
1
Pediatric Gastroenterology and Hepatology, University Children’s Hospital
Tübingen, Tübingen, Germany; 2Department of Pediatric Gastroenterology, Gazi University Faculty of
Medicine, Ankara, Turkey; 3Pediatric Gastroenterology-Hepatology-Nutrition Unit, Hôpital Universitaire NeckerEnfants Malades, Paris, France; 4Juliet Keidan Department of Pediatric Gastroenterology, Faculty of Medicine,
Hebrew University of Jerusalem, Shaare Zedek Medical Centre, Jerusalem, Israel; 5Albireo Pharma,
Inc., Boston, MA
Background: Progressive familial intrahepatic cholestasis (PFIC) is a group of liver diseases that may be
characterized by elevated serum bile acids (sBAs), poor growth, severe pruritus that can disrupt sleep, and
progressive hepatic damage. The phase 3 PEDFIC 1 and PEDFIC 2 trials evaluated the efficacy and safety of
odevixibat, an inhibitor of the ileal bile acid transporter, in patients with PFIC. These studies found that odevixibat
treatment resulted in mean reductions in pruritus. Using pooled data from the studies, we analyzed sBAs, hepatic
parameters, growth, and aspects of patient sleep in odevixibat-treated patients stratified by level of pruritus score
reduction.
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Methods: PEDFIC 1 (NCT03566238) was a 24-week trial in children with PFIC1 or PFIC2. PEDFIC 2
(NCT03659916) is an ongoing 72-week open-label extension study in patients who participated in PEDFIC 1 and
new patients of any age with any type of PFIC. In both studies, eligible patients had an average observer-reported
pruritus score ≥2 in the 2 weeks before the randomization or screening/inclusion visit (scale range, 0–4; a change of
≥1 point on this scale was found to be clinically meaningful based on a validated analysis). This pooled analysis
spans from patients’ first dose of odevixibat to a data cutoff date of January 31, 2022. The following outcomes were
evaluated in patients who had pruritus score reductions of <1 (Group 1), ≥1 to <2 (Group 2), ≥2 to <3 (Group 3),
and ≥3 to <4 (Group 4) at the last monthly or 12-week interval up to week 72 of PEDFIC 2: sBAs, alanine
aminotransferase (ALT), total bilirubin, height and weight Z scores, caregiver-reported characterizations related to
patient sleep, and treatment-emergent adverse events (TEAEs).
Results: Data from 77 patients with pruritus score decreases were analyzed. When grouped according to pruritus
score reduction while on odevixibat, 25 patients had reductions of <1 (Group 1), 24 had reductions of ≥1 to <2
(Group 2), 18 had reductions of ≥2 to <3 (Group 3), and 10 had reductions of ≥3 to <4 (Group 4). Median durations
of exposure to odevixibat were 47, 117, 98, and 108 weeks in Groups 1, 2, 3, and 4, respectively. Mean pruritus
values at baseline and at weeks 61–72 in each of these groups were as follows: Group 1, 2.7 and 2.2, respectively;
Group 2, 2.8 and 1.3; Group 3, 3.0 and 0.7; and Group 4, 3.6 and 0.0. The median percentage change from baseline
to weeks 70–72 in sBAs was –12 μmol/L in Group 1, –54 μmol/L in Group 2, –94 μmol/L in Group 3, and –96
μmol/L in Group 4. Regardless of the magnitude of their pruritus change, patients had reductions in mean ALT
levels (Table). Those who went on to have the largest change in pruritus (Group 4) had lower baseline levels of
bilirubin relative to the other groups (Table). In addition, patients with a pruritus score change of ≥1 had lower
mean total bilirubin values with odevixibat at week 72 vs at baseline (Table). In general, those with largermagnitude pruritus changes tended to have greater reductions in these laboratory parameters. All patients, regardless
of pruritus reduction category, had improved growth based on height and weight Z scores at week 72 relative to
values at baseline (Table). Patients who went on to have the greatest reductions in pruritus (Group 4) had the
highest percentage of days with scratching associated with bleeding (81%) at baseline; baseline values for this
parameter in other groups were 37% in Group 1, 41% in Group 2, and 29% in Group 3. Odevixibat treatment was
associated with lower mean values at weeks 61–72 for this parameter in all groups (Group 1, 30%; Group 2, 10%;
Groups 3 and 4, both 0%). There were numerically higher rates of serious TEAEs in Groups 1 (n=5/25; 20%) and 2
(n=4/24; 17%) vs Groups 3 (n=2/18; 11%) and 4 (n=1/10; 10%); across the groups, no serious TEAEs were drug
related.
Conclusion: In this pooled analysis of patients with PFIC who received daily odevixibat, pruritus reductions were
associated with improved sBAs, hepatic parameters, growth, and disease aspects related to sleep. In general, largermagnitude changes in pruritus corresponded with larger-magnitude changes in other outcomes. Odevixibat was
generally well tolerated regardless of the level of pruritus reduction.

306 CAN ASCITES BE A MARKER TO STUDY THE EFFECT OF CONGESTIVE HEPATOPATHY IN
VARIOUS CARDIAC DISEASES?. Harisa Spahic1, Bahareh Modanloo3, Songyos Rajboriirug4, Laura
Prichett3, Shaija Kutty2, Ari Cedars5, Shelby Kutty6, Wikrom Karnsakul2
1
Pediatrics, University of Colorado, Denver, CO; 2Pediatrics GI, Johns Hopkins University School of
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Medicine, Baltimore, MD; 3BEADCORE, Johns Hopkins University, Baltimore, MD; 4School of Public
Health, Johns Hopkins University, Baltimore, MD; 5Internal Medicine Cardiology, Johns Hopkins University School
of Medicine, Baltimore, MD; 6Pediatrics Cardiology, Johns Hopkins University School of Medicine, Baltimore, MD
Background: Congestive hepatopathy is a significant complication for children who suffer from a cardiac condition.
Advanced liver disease is concerning for poor outcome and mortality but development of congestive hepatopathy is
difficult to be monitored or diagnosed in children with a cardiac etiology given the insidious nature of the pressure
effect from the right-sided heart to the liver. Ascites, a marker of advanced liver disease is usually less often
reported in a clinical setting but is considered pathologic. The etiology of ascites in these children is often unclear as
the ascites could be due to their cardiac condition and resulting congestive hepatopathy, and/or increased hydrostatic
pressure from salt intake/volume overload/congestive heart failure. We hypothesize that pediatric patients who are
found to have ascites during hospitalizations will have an increased effect of congestive hepatopathy leading to
advanced liver disease if their cardiac condition is a right-sided heart disease (RHD) rather than non-right-sided
heart disease [NRHD]).
Methods: This is a retrospective cross-sectional study describing the first encounter of the pediatric patients (0-21
years old) who presented with ascites diagnosis (ICD-10 R18)AND at least one non-transplant cardiac diagnosis at
Johns Hopkins Hospital from 2016 to 2022. The cardiac diagnosis wasgrouped into the RHD or NRHD group.
Children in the RHDhad at least one of the following diagnoses or procedures in their past medical history: total
anomalous pulmonary venous return (TAPVR) with pulmonary hypertension, Fontan procedure, hypoplastic left
heart syndrome, tetralogy of Fallot, double outlet right ventricle (DORV), double inlet left ventricle (DILV),
pulmonary atresia with intact ventricular septum with bidirectional Glenn shun, abnormal cardiac
anatomy/dysfunction of right ventricle, and/or idiopathic dilated cardiomyopathy.Patient demographics, past
medical history (esophageal varices, splenomegaly, hepatic encephalopathy), laboratory values (e.g. platelets),
imaging results, APRI, FIB-4, treatment (diuretic use, inotrope use), length of stay (LOS), and death at hospital
discharge were compared between the two groups.
Results: Of 136 patients with ascites, there were 21 patients who presented with a primary cardiac disease with
ascites (12 in RHD and 9 in NRHD). Of these patients, 8 (38%) were female; while 9 (43%) were white, 7 (33%)
were black, and 5 (24%) were unknown. Those in the RHD group had a mean age of 5.1Y (vs 9.5Y in NRHD).
Hepatomegaly was observed in 7 RHD patients (58%) vs 5 (56%) in NRHD while splenomegaly was observed in 6
RHD patients (50%) and only 3 NRDH patients (33%). None had a history of esophageal varices or hepatic
encephalopathy. The mean of right atrial (RA) pressure was 9.6 mmHg in RHD patients and 9.2 mmHg for NRDH,
but half of NRDH patients had no right atrial pressure assessment. On the left side of the heart, those with RHD had
an average left ventricular ejection fraction (LV EF) of 54.4% while those with NRHD had an average of 48.3%.
Similarly to the RA pressure, almost half of RHD patients did not have a LV EF value in their chart. The mean
APRI score in RHD patients was 2.87 and 0.85 in NRDH. Treatments were similar with most patients requiring
diuretics (11 RHD (92%) vs 8 NRDH (89%)) and 5 RHD (42%) vs 4 NRDH (44%) requiring inotropic support.
RHD patients had longer LOS with an average of 92 days vs 52 day for NRDH patients. Overall, each group had 1
death at discharge (8% RHD vs 11% NRDH).
Conclusion: Although ascites is a clinical hallmark and a clinical predictor in advanced liver disease with portal
hypertension, the presence of ascites was surprisingly low among children with cardiac diseases in this study.
Children in the RHD group appeared to have more evidence of portal hypertension than the NRHD group; however,
the diuretic treatment between these two groups did not differ. A further longitudinal study with a larger sample size
and inclusion of children with cardiac disease without ascites should focus on exploring the association between the
presence of ascites and the subsequent occurrence of portal hypertension among pediatric patients with cardiac
disease.
INFLAMMATORY BOWEL DISEASE
308 OPTIMIZING VENOUS THROMBOEMBOLISM ASSESSMENT AND PROPHYLAXIS IN
HOSPITALIZED CHILDREN WITH INFLAMMATORY BOWEL DISEASE. Diane Hsu1, Aditi Kamdar2, May
Chien2, Clara Lo2, Alka Goyal1
1
Pediatric Gastroenterology, Stanford University, Palo Alto, CA; 2Pediatric Hematology Oncology, Stanford
University, Palo Alto, CA
Background:
Venous thromboembolism (VTE) events are associated with increased morbidity, mortality and costs, and patients
with inflammatory bowel disease (IBD) have a 2-3-fold higher risk of developing a VTE. The mechanism of VTE is
unclear but likely due to upregulation of the inflammatory and coagulation system. Long-term complications include
post-thrombotic syndrome, chronic thromboembolic pulmonary hypertension and disease recurrence. Disease
related risk factors for VTE in patients with IBD include extent and severity of disease, steroid use, central lines,
prior VTE and colorectal surgery. Despite the increased risk of VTE among patients with IBD, thromboprophylaxis
rates among hospitalized patients with IBD are low. The objective of our quality assessment and improvement
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initiative were to (1) determine gaps in VTE risk assessment and prophylaxis and (2) optimize VTE risk assessment
and prophylaxis in hospitalized children with IBD.
Methods: Based on literature review and current guidelines on VTE risk factors and prophylaxis, we developed a
weighted score based on cumulative VTE risk. The weighted risk score and prophylaxis recommendations were
finalized through collaboration between pediatric gastroenterologists specialized in inflammatory bowel disease and
pediatric hematologists specialized in coagulopathy. A retrospective chart review of children with inflammatory
bowel disease admitted to a single center pediatric academic hospital at Stanford University between January 2020
and February 2021 was performed. The review was used to determine whether VTE risk and VTE prophylaxis was
appropriately applied prior to our intervention. We completed educational sessions with trainees and nurses about
VTE risk in children with IBD. From August 2021 to April 2022, we implemented the VTE risk score and
recommended prophylaxis and assessed the outcomes after our intervention was implemented. We develop an
electronic alert system for assessing VTE risk and guiding prophylaxis management.
Results: Our retrospective pre-intervention review included 57 hospital admissions representing 37 pediatric
patients with IBD, and our post-intervention phase included 33 admissions representing 29 pediatric patients with
IBD. The average cumulative weighted VTE risk was higher in the pre-intervention group compared to the postintervention group (mean = 9.4, SD = 7.1 vs. mean = 5.8, SD = 2.4, respectively). The post-intervention group was
more likely to complete a comprehensive risk assessment compared to the pre-intervention group (72.7% vs. 5.3%,
respectively) and also more likely to optimize VTE prophylaxis based on overall VTE risk (84.8% vs. 8.8%,
respectively). There were no complications of deep venous thrombosis, but a case of cephalic vein thrombosis
occurred in both the pre- and post-intervention groups.
Conclusions: Although other pediatric centers have developed VTE prophylaxis algorithms, we designed the first
weighted risk scoring assessment for VTE complications in collaboration with pediatric gastroenterology and
hematology providers. The weighted risk score was both feasible to implement in a clinical practice and effective in
enhancing our assessment of risk and prophylaxis of VTE in this vulnerable population.
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309 REAL-WORLD SAFETY AND EFFICACY OF USTEKINUMAB AND VEDOLIZUMAB IN
PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL DISEASE. Diane Hsu, Nicole Neiman, Alison
Kotzen, Rachel Bensen, Alka Goyal
Pediatric Gastroenterology, Stanford University, Redwood City, CA
Background:
Ustekinumab and Vedolizumab have been shown to be effective in treating adults in inflammatory bowel disease
(IBD) but are not FDA approved for children with inflammatory bowel disease and currently administered off-label.
There is limited data on the safety and efficacy of these two biologic agents in children with IBD. The objectives of
this study are to (1) assess any safety concerns or adverse events related to treatment in pediatric patients with IBD
and (2) assess response based on disease activity and calprotectin at 6 months from initiation of treatment and
endoscopic evaluations when available.
Methods:
We performed a retrospective chart review at a single center pediatric academic hospital and two affiliated
outpatient practices at Stanford University and included patients with IBD between 1-22 years old who received
either Ustekinumab or Vedolizumab on or after January 1, 2015. Disease severity and clinical response was based
on Pediatric Ulcerative Colitis Activity Index (PUCAI) or short Pediatric Crohn’s Disease Activity Index
(shPCDAI) score, calprotectin levels and endoscopic evaluations when available. Response was defined as clinical
remission (PUCAI <10 or shPCDAI <15) at 6 months. Endoscopic improvement was defined as Mayo or SES-CD
score of 0 or fecal calprotectin <250μg/g if a subsequent colonoscopy was not performed. We analyzed descriptive
statistics, independent samples t-tests and a Mann-Whitney U test to explore indicators of disease activity between
responders and non-responders to Ustekinumab and Vedolizumab using SPSS 28.
Results:
We screened 40 patients who received Ustekinumab and 28 patients who received Vedolizumab. Out of 68 patients,
58 patients who had a PUCAI or shPCDAI available at 6 months were analyzed. The average age of patients at
which they received Ustekinumab or Vedolizumab was 14.5 years old and 11.6 years old, respectively. There was
no significance between demographics comparing the patients receiving Ustekinumab or Vedolizumab. Patients
were usually started on Ustekinumab or Vedolizumab due to primary or secondary non-response from a prior
therapy (90% vs. 89%, respectively). There was no significant difference in clinical remission at 6 months between
patients receiving Vedolizumab compared to those receiving Ustekinumab (26% vs. 31%, respectively). There was
no significant difference in baseline calprotectin prior to initiation of treatment between responders and nonresponders. Patients who responded based on PUCAI or shPCDAI showed a trend towards improvement in
calprotectin at 6 months though it did not achieve statistical significance (Table 1, p=0.07). Endoscopy performed
during follow up (0.5-7 years) was available in 32 patients, and responders to Vedolizumab or Ustekinumab were
significantly more likely to have endoscopic remission or improvement compared to non-responders (p=0.029). 15%
of patients receiving Ustekinumab and 29% of patients receiving Vedolizumab discontinued treatment, usually due
to primary failure. 5 patients who received Ustekinumab and 4 patients who received Vedolizumab had admission
for IBD flare while on therapy. Three patients who received Ustekinumab developed rash concerning for psoriasis,
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worsening acne, and anaphylaxis with IV induction dose. Two patients receiving Vedolizumab had worsening acne
and Salmonella enterocolitis gastroenteritis requiring hospitalization.
Conclusions:
Ustekinumab and Vedolizumab are safe biologic medications for children with inflammatory bowel disease, and
adverse events were rare and usually mild. They were both effective in inducing and maintaining clinical remission
in pediatric patients with IBD, and patients who responded to both Ustekinumab and Vedolizumab at 6 months had
improved calprotectin levels at 6 months albeit did not reach statistical significance. Patients who responded to
Ustekinumab or Vedolizumab had endoscopic improvement or remission compared to non-responders. Further
studies are needed to validate these findings and determine long-term efficacy of Ustekinumab and Vedolizumab in
children with inflammatory bowel disease.

Table 1. Comparison of Calprotectin Levels Between Responders and Non-Responders

310 ADALIMUMAB VERSUS INFLIXIMAB IN LUMINAL PEDIATRIC CROHN’S DISEASE: ONE YEAR
OUTCOMES IN A MULTICENTER INCEPTION COHORT. Jennifer deBruyn1,2, Hien Huynh3, Anne
Griffiths4, Kevan Jacobson5, David Mack6, Colette Deslandres12, Wael El-Matary7, Anthony Otley8, Peter
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Medecine, Montreal, QC, Canada; 13Pediatrics, Western University Schulich School of Medicine &
Dentistry, London, ON, Canada
Background: In pediatric Crohn’s disease (CD), there is an unmet need for comparative effectiveness research to
inform treatment strategies. This study aimed to compare effectiveness and durability of adalimumab (ADA) and
infliximab (IFX) in children with luminal CD.
Methods: Between April 2014 and March 2020, participating sites of the Canadian Children IBD Network
(CIDsCANN) enrolled children with new onset inflammatory bowel disease into an inception cohort study with
prospective follow-up, aiming overall to compare outcomes between different therapeutic regimens employed in
phenotypically similar patients. Inclusion criteria for this analysis were children age ≤ 17.5 years and receiving
ADA or IFX as first aTNF agent for luminal CD. The exclusion criteria were perianal disease without any luminal
disease and <365 days of follow-up due to study withdrawal or transfer. Multivariate logistic regression modelled
the propensity of starting ADA using variables from aTNF start (age, weight, height, c-reactive protein [CRP],
albumin, physician global assessment, time from diagnosis) and from diagnosis (gender, disease location, disease
behaviour, perianal disease). We used the propensity score to perform 1:1 Greedy matching with caliper 0.05 and
replacement. The primary outcome at one year was steroid-free clinical remission (SFCR), defined by weighted
Pediatric CD Activity Index <12.5, no corticosteroid use for past 28 days, continuing on aTNF, and surgery-free.
The secondary outcomes at one year were I) combined SFCR and CRP remission, defined as above criteria plus
CRP ≤ 5.0 mg/L; II) intensification, defined as dose escalation and/or interval shortening; and III) aTNF durability,
assessed by time on aTNF. Data were reported as frequencies with % and median with interquartile range (IQR).
Comparisons were made using McNemar’s test (for matched data for SFCR and combined SFCR and CRP
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remission), and Chi-squared test (for remaining comparisons). Multivariate logistic regression was used to evaluate
the association between aTNF type and SFCR, adjusting for concomitant immunomodulator (IM). Durability of
aTNF was assessed by recording time to aTNF stop using survival analysis with Cox proportional hazards model,
adjusting for concomitant IM. Censoring occurred at aTNF stop or last follow-up.
Results: During the study period, 922 children newly diagnosed with CD were enrolled in the inception cohort,
among whom 647 (186 ADA, 461 IFX) met inclusion criteria, receiving at least one dose of aTNF for luminal
disease. After applying exclusion criteria, our final cohort comprised 176 ADA and 437 IFX children. Among the
final cohort, all 147 ADA children with complete data to generate a propensity score were successfully matched to
IFX children. Therefore, the matched cohort ultimately comprised 147 ADA and 147 IFX children. Baseline
characteristics of the matched cohort included median age at aTNF start 13.4 (IQR 11.6-14.9) years for ADA and
13.4 (12.4-15.1) years for IFX; median time from diagnosis to aTNF start 5 (IQR 2-10) months for ADA and 4 (IQR
1-12) months for IFX; disease location of distal 1/3 ileum +/- limited cecal (L1) in 4 (3%) ADA and 2 (1%) IFX,
colonic (L2) in 40 (27%) ADA and 43 (29%) IFX, and ileocolonic (L3) in 81 (55%) ADA and 81 (55%) IFX;
disease location between the ligament of Treitz and distal third of ileum (L4b) in 28 (19%) ADA and 32 (22%) IFX;
non-stricturing, non-penetrating disease (B1) disease behaviour in 131 (89%) ADA and 125 (85%) IFX; and
perianal disease in 14 (10%) ADA and 11 (8%) IFX. Concomitant IM use occurred in 53 (35%) for ADA and 98
(64.9%) for IFX (P<0.0001). At one year, 92 (63%) ADA and 87 (59%) IFX children were in SFCR (P=0.5) with
adjusted odds ratio of SFCR comparing ADA to IFX 1.4 (95% CI 0.9-2.4); 75 of 140 (54%) ADA and 85 of 144
(59%) IFX children were in combined SFCR and CRP remission (P=0.3). By one year, 21 (14%) ADA and 69
(47%) IFX children underwent intensification (P<0.0001), including 6 (4%) ADA and 59 (40%) IFX for dose
escalation (P<0.0001), and 18 (12%) ADA and 42 (29%) IFX for interval shortening (P=0.001). Discontinuation of
aTNF occurred in 18 (12%) ADA and 15 (10%) IFX children by one year (P=0.6), most frequently due to
inadequate efficacy (11 ADA, 10 IFX). The adjusted hazard ratio for aTNF discontinuation comparing ADA to IFX
was 1.2 (95% confidence interval 0.6-2.2).
Conclusion: Among children with luminal Crohn’s disease commencing ADA and IFX with comparable pretreatment characteristics, clinical and CRP outcomes along with durability were similar at one year. Treatment
intensification occurred more frequently in children commencing IFX. Our study sets a foundation for future studies
to further evaluate comparative effectiveness using additional outcomes of endoscopy, stool biomarkers of
inflammation, hospitalization, and surgery as well as comparison of therapies of differing mechanisms of action.

311 CHILD AND PARENT PERSPECTIVES FOR MANAGING CHILDHOOD IBD: A FORMATIVE
QUALITATIVE STUDY. Jennifer deBruyn1,2, Gail MacKean2, Nicole Staples1, Lara Hart3, Karen
MacDonald2, Amy Lee1, Deborah Marshall2,4
1
Pediatrics, University of Calgary Cumming School of Medicine, Calgary, AB, Canada; 2Community Health
Sciences, University of Calgary Cumming School of Medicine, Calgary, AB, Canada; 3Pediatrics, McMaster
University, Hamilton, ON, Canada; 4Medicine, University of Calgary Cumming School of
Medicine, Calgary, AB, Canada
Background
Inflammatory bowel disease (IBD) remains a lifelong condition requiring long-term medical therapy. As the
armamentarium of therapy expands in IBD, so does the spectrum of characteristics of these therapies. In addition,
the treatment targets continue to broaden. Measuring child and parent preferences is important in pediatric IBD
given the variation in characteristics of treatments such as effectiveness, mode and frequency of administration,
potentially harmful risks, and the uncertainty around long-term effects. Our study objective was to examine the
perspectives of children with IBD and their parents on characteristics of treatments and treatment targets. This initial
phase, reported on here, is the formative part of a broader study to examine preferences of children with IBD and
their parents on treatment characteristics and management goals; the results of this initial phase will be used to
inform the next phase of development of quantitative surveys, including a discrete choice experiment, to measure
child and parent preferences.
Methods
In this qualitative study, the inclusion criteria were children with IBD between ages 11 and 18 years old followed at
the Alberta Children’s Hospital, Calgary, Canada and their parents. Eligible families were approached in-person for
participation. After obtaining consent, we conducted semi-structured telephone interviews with children with IBD
and/or their parents. Interview questions focussed on understanding perspectives on treatment characteristics and
goals along with the process of decision-making. All interviews were audio-recorded and transcribed verbatim.
NVivo 12™ was used to support data management and analysis. Data analysis was informed by thematic analysis. A
preliminary analytic template, derived from the areas explored in the interviews, was developed. Three analysts
were involved in coding, with duplicate coding stopped when no additional changes to the analytic template were
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required, and when it was determined that there was good coding agreement between all three analysts. Interviewing
stopped once saturation in core codes was achieved.
Results
Nineteen individuals participated in interviews between September and October, 2021, including 9 children with
IBD (age range 11-18 years; 5 female, 4 male) and 10 parents (all mothers). An overarching unifying theme was that
children and their parents, when considering possible options regarding IBD management (treatment and associated
testing/monitoring), evaluated the potential impact of these options on their lifestyle and their child’s quality of life.
IBD management was one of many components of their everyday life and its importance depended on numerous
factors. The preferred options resulted in the best possible IBD management, ideally leading to remission, while
minimally disrupting everyday life. Managing IBD within this context encompassed five main themes: 1) aspects of
life affected by IBD and its management; 2) lived experience with IBD management; 3) shared decision-making; 4)
treatment goals; and 5) key considerations when making decisions about management. The first three themes
provide important context for the last two themes, which are most directly related to our overall study objectives.
Lived experience with IBD management strongly influenced child and family perspectives on treatment goals, as
well as their key considerations when making current management decisions. With respect to treatment goals (theme
4), all participants expressed a desire to feel normal; treatment goals focused primarily on reduction of physical
symptoms and the ability to return to most normal activities and interests. Participants strongly linked the return to
feeling normal with healing of the intestine and recognized the role of testing to monitor for intestinal healing. When
making decisions about treatment and testing (theme 5), participants weighed the effectiveness of treatments against
their potential side effects, evaluated the impact and fit of treatments into their family’s lifestyle and quality of life,
and considered the different aspects of how medications were administered. Participants discussed weighing these
factors in the concept of trade-offs. Participants also weighed convenience of testing with the information it
provided.
Conclusions
For children with IBD and their parents, management decisions and goals are heavily influenced by the overall
context of a child and family’s life; perspectives both evolve and vary between people and over time (even for the
same child and family) depending on their current circumstances and previous experiences. An improved
understanding of child and family perspectives can inform clinicians in IBD management decision-making processes
with children and their families.

312 MULTICENTER EVALUATION OF PATTERNS OF AND REASONS FOR BIOLOGIC MEDICATION
DISCONTINUATION AMONG CHILDREN WITH CROHN’S DISEAS. Jeremy Adler1,2, Jana Creps3, Dianne
Singer2, Michaella Baker2, Sabina Ali4, Archana Anandakrishnan5, Madeline Ford7, Joanne Ginley9, Jess
Kaplan8, Jonathan Moses9, Charles Samson6, David Suskind7, Becca Trombler4, Brad Pasternak5
1
Pediatric Gastroenterology, University of Michigan Michigan Medicine, Ann Arbor, MI; 2Susan B. Meister Child
Health Evaluation and Research Center, University of Michigan, Ann Arbor, MI; 3Pediatric Surgery, University of
Michigan, Ann Arbor, MI; 4Pediatric Gastroenterology, University of California San Francisco, San
Francisco, CA; 5Pediatric Gastroenterology, Phoenix Children's Hospital, Phoenix, AZ; 6Pediatric
Gastroenterology, Washington University/Barnes-Jewish Hospital/Saint Louis Children's Hospital Graduate
Medical Education Consortium, Saint Louis, MO; 7Pediatric Gastroenterology, Seattle Children's
Hospital, Seattle, WA; 8Pediatric Gastroenterology, MassGeneral Hospital for Children, Boston, MA; 9Pediatric
Nutrition and Gastroenterology, University Hospitals Rainbow Babies & Children's Hospital, Cleveland, OH
Objectives
Monoclonal antibody and small molecule medications (collectively called here biologics) have dramatically
improved CD outcomes. However, few biologics are available, and some patients discontinue one after another,
exhausting available treatment options. It is unknown how often loss of biologic options may be preventable. We
aimed to determine patterns of biologic use and discontinuation, including reasons for and evaluations prior to
discontinuation.
Methods
We identified all pediatric patients with CD at 7 US centers (2010-2021) via the ImproveCareNow (ICN) Network
registry. Inclusion required enrolment in ICN <30 d after diagnosis and age <18 yr. For current analyses, biosimilars
were combined with their respective originator biologic. Medical record abstraction supplemented prospectively
collected ICN registry data. Patient characteristics, treatments, evaluations, and reasons for biologic discontinuation
were classified. Therapeutic drug monitoring (TDM) was considered proactive if done during quiescent disease.
Induction TDM was 12-16 wk after 1st dose. Bivariate comparisons used chi-square. The study was approved by
each institution’s Institutional Review Board.
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Results
Data from 424 patients were analyzed to date (median duration 5.8 yr; interquartile range [IQR] 3.8-7.3). In total,
365 (86%) started at least one biologic (83% infliximab, 16% adalimumab, 1% ustekinumab, 1% vedolizumab).
Median time to biologic start was 25 d (IQR 7-108). Median time to discontinuation was 22.3 mo (IQR 11.8-49.6).
Biologics were started within 90 d for 114 (27%), of whom 45 (39%) it was their 1st therapy. For others, 160 (38%)
were first treated with systemic corticosteroids, 55 (13%) budesonide, 93 (22%) 5-aminosalicylates (5ASA), 135
(32%) thiopurines, 60 (14%) methotrexate, 79 (19%) antibiotics, and 33 (8%) diet or enteral nutritional therapy.
After starting their 1st biologic, 114 (31%) eventually discontinued it. Reasons for discontinuing the 1st biologic
included primary non-response (11%), secondary loss of response (33%), anti-drug antibody development (9%),
adverse event (25%; 3 considered serious), non-adherence or choice (10%), and health insurance problems (3%).
During treatment with their 1st biologic, TDM was performed during induction for 143 (39%), and at any time
during treatment for 300 (82%). Most TDM (89%) was proactive. Discontinuation of the 1st biologic was less likely
if induction TDM was performed (25% vs 36%, p=0.030). Discontinuation was also less likely if proactive TDM
was ever performed (26%) compared to only reactive TDM (66%) or no TDM (34%; p<0.001). Biologic
discontinuation was more common among patients treated with 5ASAs (47%) in the first 90 d after diagnosis
compared to those not treated with 5ASAs (28%; p=0.003). No other patient characteristic or early treatment was
associated with biologic discontinuation.
Among all who discontinued the 1st biologic due to inadequate efficacy (N=51), 90% underwent some prediscontinuation evaluation, including checking serum level/antibody (78%), fecal calprotectin (18%), endoscopy
(37%), or imaging (49%). After discontinuing the 1st biologic, 102 (89%) switched to a 2nd biologic, and 13 (11%)
discontinued without starting another biologic. Of all on 2nd biologic, 21% switched to a 3rd, among whom 23%
switched to a 4th biologic. Of all biologic starters, 34 (9%) have used >2 biologics during pediatric care (Figure 1).
Conclusion
We found >30% of pediatric patients with CD discontinued their 1st biologic, and >20% discontinued each
subsequent biologic. Initial 5ASA treatment is associated with a 68% increased risk of later biologic discontinuation.
Induction TDM and later proactive TDM may each reduce the likelihood of biologic discontinuation. These data
suggest 41% fewer may discontinue biologics if proactive TDM is conducted. Strategies are needed to preserve
biologic efficacy, improve treatment outcomes, and prevent loss of treatment options.

Figure 1. Changes in Medication Use. Patients who never changed medications remain in the same category. Med,
medication; ADA, adalimumab, IFX, infliximab; UST, ustekinumab; Vedo, vedolizumab; CMZ, certolizumab
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VENOUS THROMBOEMBOLISM IN PEDIATRIC INFLAMMATORY BOWEL DISEASE: A
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SCOPING REVIEW. Jermie Gandhi1, Keith Mages2, Nicole Kucine3, Kimberley Chien1
1
Pediatric Gastroenterology, Weill Cornell Medicine, New York, NY; 2University of Buffalo, Buffalo, NY; 3Pediatric
Hematology and Oncology, Weill Cornell Medicine, New York, NY
Background: Inflammatory Bowel Disease (IBD) is a disease defined by chronic inflammation of the
gastrointestinal tract. While patients with IBD often report gastrointestinal symptoms, they may present with extraintestinal manifestations including venous thromboembolism (VTE). In adults, IBD is an independent risk factor for
VTE that is associated with higher mortality, morbidity and hospitalization costs compared to non-IBD patients.
Currently, there are adult prophylaxis and treatment guidelines regarding VTE management of high-risk IBD
patients. However, while it is known that children with IBD experience increased rates of VTE, no clear pediatric
guidelines have been set forth. In this scoping review, we sought to identify existing literature on risk factors and
prevention strategies of VTE in pediatric IBD patients and determine if there is sufficient data in the current
literature to establish VTE prevention and management guidelines.
Methods: Using PRISMA-ScR, we identified literature that met our search terms via Ovid MEDLINE ALL, Ovid
Embase, and the Cochrane Library, and were published from 1967-2021. Study abstracts were screened by 2
reviewers with discrepancies resolved by consensus. Full text review followed the same method. The Modified
Black and Downs Quality Checklist was used to grade the quality of included studies.
Results: A total of 96 studies met our inclusion criteria. We were able to characterize several elements, such as
demographics, risk factors, treatment and outcomes. We found that of the 161 patients, the median age was 13.1
years old. Of 132 patients with reported sex, 58.3% were female. We reported 136 patients with IBD type, and
found VTE events occurred mostly with ulcerative colitis vs. Crohn’s disease (70.6% vs. 25.7%), and predominantly
with colonic involvement (91%). Distribution of VTE among the 161 patients was noted as: 34% cerebral venous
sinus thrombus, 21% ischemic stroke, 21% deep venous thrombus, 8% pulmonary embolism, 7% portal vein
thrombus, 4% intracardiac thrombus, 3% Budd-Chiari, and 2% arterial thrombus. 32 of the 72 patients with reported
disease duration had their VTE event within a year of IBD diagnosis. 32 of 60 patients with reported medical
management of IBD were on combination therapy of steroids, mesalamines, and/or azathioprine, and 7 patients on
anti-tumor necrosis factor therapy. The VTE event was managed with unfractionated heparin in 49 patients, lowmolecular weight heparin in 38 patients, an alternative anticoagulatant in 11 patients, and no anticoagulation in 18
patients. 15 patients received surgical management (i.e. embolectomy, IVC filter) of their VTE. Of the 63 patients
with reported post-VTE IBD management, approximately 46% of patients were treated with steroids. 96 patients
made a full recovery, while 32 patients demonstrated clinical and radiographic improvement. 4 patients relapsed
with a subsequent VTE event, 2 patients were lost to follow up, and 18 patients had an unknown clinical course. 9
patients died as a result of the VTE.
Conclusion: This study highlights the importance of incorporating several key considerations in future studies
evaluating VTE in pediatric IBD such as patient demographics, disease and IBD treatment, characteristics of the
venous thromboembolism, IBD and non-IBD risk factors, laboratory disease markers, role of thrombophilia work
up, and treatment and outcomes of VTE in their investigation. We recommend that multi-centered prospective
clinical trials would be best to investigate this important complication in pediatric IBD in order to develop the best
evidence-based practices in preventing and managing VTE in pediatric IBD patients.
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315 DISPARITIES IN HEIGHT AT THE TIME OF INFLAMMATORY BOWEL DISEASE
DIAGNOSIS. Joann Samalik1, Jeremy Adler2,1
1
Pediatric Gastroenterology, University of Michigan Medical School, Ann Arbor, MI; 2Susan B. Meister Child
Health Evaluation and Research Center, University of Michigan Michigan Medicine, Ann Arbor, MI
Background
Severe inflammatory bowel disease (IBD) is associated with poor growth. Diagnostic delay is associated with
prolonged untreated disease and resultant short stature. Growth patterns of healthy children are similar between
racial and ethnic groups in US society (Centers for Disease Control & NHANES data). We therefore propose that
height Z-score at IBD diagnosis may serve as a surrogate for diagnostic delay. We hypothesize that stunted growth
at diagnosis will be found more often among individuals of low socioeconomic status (public insurance, racial and
ethnic minorities).
Objectives
We aimed to determine if patients with lower socioeconomic status are disproportionately shorter at time of
diagnosis.
Methods
This is a retrospective evaluation of prospectively collected data from patients with IBD in the ImproveCareNow
(ICN) Network (2007-2021). Patients in the ICN registry were included if enrolled <90 days from IBD diagnosis;
excluded if age >18 yr, or missing height at diagnosis. Our primary outcome was height Z-score at diagnosis. Height
Z-score < -1 was considered short, and < -2 very short. Insurance at ICN enrollment was categorized as private
Volume 75, Supplement 1

S230

insurance or no private insurance, regardless of Medicaid or supplemental insurance. Bivariate comparisons were
made using Student’s t-test, and chi-squared analyses. Multivariate logistic regression used patient and disease
characteristics, race, ethnicity, gender, and insurance status to predict short or very short stature as independent
variables. The Institutional Review Board granted a waiver of consent.
Results
Among the 14,054 patients included, 6,174 were female (44%), median age 13.6yr (interquartile range 11.0-15.8).
Diagnoses were 64% Crohn’s disease, 28% ulcerative colitis, and 8% IBD unclassified. Demographics: 1,621 (13%)
Black, 10,185 (80%) White, 979 (8%) other race, 743 (5%) Hispanic, and 10,455 (74%) non-Hispanic (20%
ethnicity missing). Insurance: 9,666 (69%) private insurance, 3,090 (22%) no private insurance, (9% missing).
More patients without private insurance (24%) were short at enrollment than those with private insurance (20%; p <
0.001; Figure 1). There were no differences in short stature by race (p = 0.51). However, 26% of Hispanic patients
were short, compared to 21% non-Hispanic (p = 0.001). There was an interaction between ethnicity and insurance,
where more Hispanic patients without private insurance were short (29%) compared to all other groups (p < 0.001;
Figure 2).
Conclusions
Patients without private insurance are more likely to be short at IBD diagnosis than those with private insurance.
There is no plausible biological explanation for differences in height by insurance status. This difference may relate
to diagnostic delay and duration of untreated disease. However, food insecurity may also contribute. Qualitative
studies are needed. Efforts are needed to minimize diagnostic delay and address food insecurity among low-income
families.

Figure 1. Incidence of Short Stature at Diagnosis of Inflammatory Bowel Disease by Insurance Type
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Figure 2. Incidence of Short Stature at Diagnosis of Inflammatory Bowel Disease by Ethnicity and Insurance
Type

316 MANAGEMENT AND OUTCOMES IN PEDIATRIC ULCERATIVE PROCTITIS: A SINGLE-CENTER
RETROSPECTIVE REVIEW . Julie Luna-Torres2,3, Brendan Boyle1,3, Ross Maltz1,3, Hilary Michel1,3, Jennifer
Dotson1,3, Jonathan Gisser1,3
1
Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Nationwide Children's
Hospital, Columbus, OH; 2Department of Pediatrics, Nationwide Children's Hospital, Columbus, OH; 3Department
of Pediatrics, The Ohio State University College of Medicine, Columbus, OH
Background:
While one fifth of pediatric patients with ulcerative colitis present with ulcerative proctitis (UP) at diagnosis, studies
describing outcomes and optimal management in this population are limited. We describe the presentation, course,
and clinical outcomes of pediatric UP in a large single-center cohort.
Methods:
We performed a single-center retrospective chart review of patients with pediatric UP diagnosed between 2013 and
2021, identified in the Improve Care Now (ICN) registry from the IBD Center at Nationwide Children’s Hospital.
Subjects between the ages of 6 and 18 years old with UP (Paris classification E1) at the time of diagnosis followed
for at least 6 months after diagnosis were included. Baseline data was collected, and subsequent treatment
approaches and clinical outcomes were recorded. Disease activity was assessed using the pediatric ulcerative colitis
activity index (PUCAI).
Results:
31 subjects, 77% female, with a mean age of 13.4 years, representing 10% of our patient population with ulcerative
colitis, met inclusion criteria. Baseline PUCAI scores were mild in 38%, moderate in 34%, and severe in 28% of
subjects. The most frequent symptom at diagnosis was rectal bleeding (94%) in addition to abdominal pain (69%),
constipation (50%), and weight loss (12.5%). 35% of subjects (9/26) also described tenesmus. No extraintestinal
manifestations were reported. Mean baseline values of erythrocyte sedimentation rate (ESR), C-reactive protein
(CRP), and hemoglobin were within normal range. Mean calprotectin, obtained within 3 months of diagnosis (N=18,
58%), was 724 μg/g (SD 834; normal < 50 μg/g). Initial treatments included combined oral and rectal mesalamine
therapy (cASA; 39%), rectal ASA (35%), oral ASA (19%) and combined oral ASA with rectal steroid (7%).
Clinical remission (PUCAI < 10) was achieved in 61% (N=19) by 3 months. From amongst these subjects, 53%
(N=10) maintained remission at 12 months. Rectal ASA was most efficacious with 91% (10/11) achieving remission
at 3 months, compared to cASA (58%, 7/12), oral ASA (17%, 1/6), and combined oral ASA with rectal steroid
(50%, 1/2). Of the subjects who achieved remission at 3 months with rectal ASA alone, remission was sustained in
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60% at 12 months. At 12 months, 24% of patients were receiving cASA, 24% rectal ASA, 48% oral ASA, with 1
patient (3%) receiving adalimumab. By three years, 19% were treated with Infliximab, Adalimumab or
vedolizumab, and 16% were receiving thiopurines. Proximal extension of disease was observed in 42% of subjects
at an average of 31 months. One subject who presented with moderate disease underwent colectomy 11 months after
diagnosis.
Conclusion:
The incidence of UP in our patient population is lower than expected based on previous reports. The presentation of
UP may be mild, lacking distinguishing symptoms, and the diagnosis may be obscured by the presence of
constipation. We found that calprotectin was a useful adjunct to diagnosis and was frequently abnormal in our
cohort, while serum studies were normal. The most efficacious agent for induction of remission in our cohort was
rectal ASA. However, few patients remained on this therapy long-term, and a significant proportion of subjects were
eventually switched to a biologic or thiopurine therapy. Rates of proximal extension of over 40% are higher than
previously reported. With biologic therapies now more routinely employed, reflecting a change from historical
practice patterns, the impact of this change upon outcomes remains to be seen.

321 PREVALENCE OF VITAMIN D DEFICIENCY AND TREATMENT IN NEWLY DIAGNOSED
PEDIATRIC INFLAMMATORY BOWEL DISEASE (IBD): A RETROSPECTIVE REVIEW. Kimberly
Kramer, Gabriele Meyer, Erika Kutsch, Fernando DelRosario
Clinical Nutrition, The Nemours Foundation, Jacksonville, FL
Background: Vitamin D deficiency is documented at a higher rate in the IBD population (1). Vitamin D adequacy
plays a role in the management and outcomes of IBD (2, 3, & 4). To date, limited literature exists studying
supplementation in the pediatric IBD population. A 2016 pilot study aimed to determine appropriate repletion
dosage found a varying initial dose in both study groups resulted in repletion, however, only the higher dose group
maintained repletion after 12 weeks (5). Adequate and maintained repletion is necessary as prolonged Vitamin D
deficiency can lead to osteoporosis and an increased risk of bone fractures (2). Very limited retrospective data is
available within the last 5 years sampling a pediatric population in the United States.
Objective: Aim to determine rate of vitamin D deficiency and subsequent intervention in pediatric IBD population
Methods: Subjects identified via Improve Care Now (ICN) registry with enrollment dates between January 2018 and
January 2021. Retrospective chart review completed to obtain time of vitamin D assessment, recommended
supplementation, and ongoing monitoring of vitamin D status.
Results: 126 patients identified. Over 94% had vitamin D level assessed post-diagnosis. Over 50% met criteria for
vitamin D insufficiency or deficiency and of those found to be insufficient or deficient, 93% were started on
supplementation. Only 13% had vitamin D levels rechecked within recommended 6-12 weeks of starting
supplemenation.
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325 A QUALITY IMPROVEMENT PROJECT TO PREVENT VENOUS THROMBOEMBOLIC EVENTS IN
INFLAMMATORY BOWEL DISEASE. Laura Duckworth, Jerome Molleston, Stefani Tica, Trevor Davis, Surbhi
Saini, Charles Samson
Pediatrics, Washington University in St Louis School of Medicine, St Louis, MO
Inflammatory bowel disease (IBD), like other inflammatory states, is known to be associated with elevated risk of
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venous thromboembolic events (VTE) including pulmonary embolism and cerebral venous sinus thrombosis in the
pediatric population. Despite this, pediatric patients frequently do not receive prophylactic measures such as
sequential compression devices (SCD) or enoxaparin when hospitalized with IBD flare.
Using anticoagulation guidelines from the Children’s Hospitals’ Solutions for Patient Safety Network, we devised a
screening tool (Figure 1) to be implemented by residents and fellows at St. Louis Children’s Hospital for patients
admitted to the gastroenterology service with an IBD flare, defined as IBD treated inpatient with steroids or
escalation in disease-modifying therapy. Our tool takes into account risk factors including central venous catheters,
inherited thrombophilias, estrogen-containing medications, obesity, family history of VTE, and altered mobility and
recommends staged prophylactic measures including ambulation, use of SCD, and hematology consultation for
consideration of anticoagulant medication. Use of this tool and daily discussion on rounds are documented in patient
progress notes, and ambulation and SCD use are tracked in flowsheets in the electronic medical record (EMR). Our
primary aim is that by June 2024, 90% of hospitalized patients with IBD flares on the GI inpatient service will have
the VTE risk stratification tool used and will receive the appropriate prophylactic intervention. Outcome measures
include appropriate ambulation, appropriate SCD use, and appropriate anticoagulant medication use. Process
measures include use of the screening tool, discussion during daily rounds, and placement of the SCD order and
hematology consult.
Our first Plan-Do-Study-Act (PDSA) cycle involved implementation of the screening tool using Epic smartphrases
entered into resident daily progress notes and attending attestations. Encouragingly, daily discussion and
documentation of VTE risk have improved from 0% to approximately 50% over two months after implementation of
the screening tool, and SCD use when indicated has ranged from 50-84%. The primary challenge during the first
cycle has been inconsistent documentation of ambulation for the patients who are at a relatively low but still
increased risk of VTE; <50% of qualifying patient days have had appropriate ambulation documented after
implementation of this project. Another challenge has been partial or inconsistent documentation of use of the
screening tool. To address these challenges, our current PDSA cycle more closely engages the on-service fellow in
daily check-ins with the charge nurse and resident about the status of risk level and walks for each patient, and uses
nursing communication orders to reinforce the need for daily walks and documentation of these walks. Future cycles
will focus on further integrating documentation of VTE risk into the EMR by creating an order set stratified by risk
level and a pop-up screening tool when opening the charts of patients with IBD flares. Additionally, future cycles
will extend use of the screening tool to gastroenterology consults on other services such as the surgical service.
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327 IMPROVING OUTCOMES FOR PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL
DISEASE RECEIVING BIOLOGIC AGENTS. Lauren Sussman1, Omar Merdan2, Cary Qualia3
1
Pediatrics, Albany Medical Center, Albany, NY; 2Medicine/Pediatrics, Albany Medical
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BACKGROUND: Inflammatory bowel disease (IBD), which includes Crohn’s Disease (CD), Ulcerative Colitis
(UC) and indeterminate colitis (IC), is an autoimmune disorder that affects up to 0.3% of the Western world, with
1.4% of IBD patients being diagnosed under the age of 17 (1). Adherence to prescribed treatment regimens is
imperative to prevent long-term complications such as growth failure and pubertal delay. Biologics, specifically
infliximab, adalimumab, ustekinumab, and vedolizumab, have been proven to be effective at inducing and
maintaining mucosal healing and improving clinical symptoms in children who have IBD. The benefits of teaching
these patients and their caregivers about the biologic agent they’re receiving has not been well studied.
STUDY DESIGN: We undertook a quality improvement initiative within the Pediatric Gastroenterology Division at
Albany Medical Center including patients ages 12 to18 years old diagnosed with IBD. First, we retrospectively
assessed adherence to therapy and remission rates among IBD patients who had never received formal teaching
regarding their biologic medication. Second, patients who were newly started on a biologic and their caregivers were
invited to participate in a dedicated 20-minute education session about their drug. Before the session, both the
patient and the caregiver took a pre-test using Qualtrics to evaluate their level of knowledge regarding their
medication. Their knowledge was reevaluated with a second Qualtrics survey taken after the education session. To
determine adherence to therapy, we assessed if patients attended their scheduled biologic infusions or regularly
refilled their injectable biologic medication.
RESULTS: Of the 99 patients evaluated retrospectively who had a diagnosis of IBD and had received a biologic to
treat this, 69 had missed at least one dosage of their medication. Twenty patients qualified for the pilot study of the
formal biologic teaching sessions, and 5 participated. Of these 5 patients, 4 received infliximab and 1 received
adalimumab. None have missed a dosage of their medication to date, with duration of therapy ranging from 14 to 35
weeks. Additionally, study participants’ answers to their pre and post education Qualtrics surveys confirmed
increased knowledge of their medication following participation in a formal education session.
CONCLUSION: Pediatric patients and their caregivers receiving formal education regarding the biologic agent
they’re receiving not only improves their knowledge of these medications, but also seems to increase adherence to
therapy. Pediatric gastroenterologists should therefore attempt to formally educate their IBD patients and their
caregivers about the biologic agents utilized to treat their disease. Larger studies are needed to confirm the validity
of our observations.
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328 BIOLOGIC RESPONSE AND REMISSION IN PEDIATRIC-ONSET AND ADULT-ONSET
INFLAMMATORY BOWEL DISEASE. Laurie Conklin1, Dan Turner2, Jeffrey Samuel Hyams3, Marla
Dubinsky4, Anne Griffiths5, Stanley Cohen6, Kim Hung Lo7, Lilianne Kim7, Sheri Volger1, Renping Zhang8, Richard
Strauss9, Robert Nelson10, Joel Rosh11
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House, PA; 8Data Analytics, Janssen Research and Development LLC, Spring House, MD; 9Immunology,
Pediatrics, Janssen Research and Development LLC, Spring House, MD; 10Child Health Innovation Leadership
Department, Janssen Research and Development LLC, New Brunswick, NJ; 11Pediatric Gastroenterology, Atlantic
Health System Inc, Morristown, NJ
Objectives and Study: Extrapolation of efficacy from adults can reduce the number of children required to
participate in clinical trials, but data must support the assumption of similar therapeutic response in pediatric and
adult Inflammatory Bowel Disease (IBD). We aimed to explore whether response to treatment is similar between
pediatric and adult-onset IBD. Methods: Data from 11 randomized, double-blind, placebo-controlled adult phase 2
and 3 trials of 4 biologics were analyzed. Participants were categorized as having adult- or pediatric-onset disease
(<18 or ≥18 years). Multivariable modelling explored the association between age at onset and response to treatment
after adjustment to disease duration, extent, and severity at baseline. Results: Data from 6,283 study participants
(2,575 with Crohn’s Disease [CD], 3,708 with Ulcerative Colitis [UC]) were evaluated. Of 2,575 participants in CD
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trials, 325 were <18 years old at diagnosis; 836 participants (32.4%) were receiving placebo, while 1,739 were
receiving active treatment. Of 3,708 participants in UC trials, 221 were <18 years old at diagnosis; 1,212 (33%)
were receiving placebo, while 2,496 were receiving active treatment. Data from dose arms were pooled, as the
purpose was to evaluate similarity of therapeutic response between pediatric and adult onset IBD within the same
trial (not between doses or across trials). Graphs will be presented showing the proportion of participants in response
in each trial, adjusted for disease duration and baseline clinical score (and for UC, extent of disease), including
placebo and combined dose treatment groups. Odds Ratios for response and remission were similar for pediatriconset and adult-onset participants, before and after regression analysis, with overlapping confidence
intervals. Conclusions: Data presented here provide support for the assumptions underlying extrapolation of
efficacy of biologics from adults to children with IBD.

329 DOES THE PRESENCE OF PERIPHERAL EOSINOPHILIA IN PEDIATRIC INFLAMMATORY
BOWEL DISEASE CORRELATE WITH DISEASE ACTIVITY?. Sean O'Connor3, Sameer Imdad1, Héctor
Alcalá2, Lesley Small-Harary1
1
Pediatric Gastroenterology, Stony Brook University, Stony Brook, NY; 2Department of Family, Population and
Preventive Medicine, Stony Brook University Renaissance School of Medicine, Stony Brook, NY; 3Department of
Pediatrics, Stony Brook University Hospital, Stony Brook, NY
Background
Inflammatory bowel disease (IBD), characterized by chronic inflammation of the gastrointestinal tract, affects over
2 million Americans, including 80,000-100,000 children. The pathogenesis of IBD remains an area of ongoing study
and involves a complex interplay of genetics, environment, microbiota and immune response. Eosinophils are a rich
source of pro-inflammatory cytokines and have been known to play a role in disease progression. Select IBD
research has focused on the role of increased eosinophil density seen in local tissue on biopsy. There has also been
an interest in the role peripheral blood eosinophilia (PBE)may have in IBD flares. Studies have shown that PBE is
associated with higher disease indices, higher inflammatory markers, more emergency room visits and
hospitalizations, increased medication use and increased rates of IBD-related surgery in adults. In children, PBE at
diagnosis has been positively correlated with a more severe disease phenotype. In children, there is a known
association between peripheral blood eosinophilia and disease activity at the time of diagnosis but no such
association has been studied at other time points in the disease course. Our study aims to determine if this
association between PBE and increased disease activity exists at other points in time throughout the disease course
in patients on Infliximab or a biosimilar.

Objective
To determine if pediatric inflammatory bowel disease patients receiving infliximab or biosimilar with increased
disease activity have increased peripheral blood eosinophilia.
Methods
Pediatric IBD patients presenting for their infliximab/biosimilar infusions were recruited to participate in the study.
After consent was obtained, disease activity was assessed using the Pediatric Ulcerative Colitis Activity Index
(PUCAI) or the Pediatric Crohn's Disease Activity Index (PCDAI) scoring systems. Routine bloodwork was
obtained prior to each infusion, per infusion protocol, and was used to assess for the presence or absence of
peripheral blood eosinophilia so that the two groups could be compared.
Results
There were 48 subjects prospectively recruited to participate in this study. Using the disease index scores, subjects
were separated into two groups, those whose disease was in remission and those with active disease based on
PCDAI/PUCAI scores. We found that 30 patients were in remission at the time of their infusion while 18 patients
had clinically active disease. There was no statistically significant difference between the two groups in terms of
peripheral blood eosinophilia as defined by % eosinophilia > 3. Interestingly, there was also no statistically
significant difference between the two groups in terms of thrombocytosis, elevated ESR or elevated CRP. There was
a trend towards more subjects having increased platelets, ESR and CRP in the active disease group but no such trend
existed for eosinophilia. In fact, although not statistically significant, a higher percentage of patients in remission
had peripheral blood eosinophilia.
Discussion
Our data proved contrary to our hypothesis that patients with more active disease would have peripheral blood
eosinophilia as suggested by the established evidence in adults and the results of prior pediatric research studies
suggesting that patients with more active disease at diagnosis were more likely to have PBE. One possible
confounder to consider is that previous evidence has shown that infliximab itself can lead to increased rates of
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eosinophilia regardless of disease severity. Surprisingly our patients with more active disease did not have a
statistically significant elevation in their inflammatory markers. One possible explanation for the lack of difference
seen between groups may be that by using patients on infliximab/biosimilar, we selected patients that were well
known to our practice and relatively well controlled on biologic therapy. Another explanation could be that elevated
disease scores may not be directly correlated with more active disease and may be secondary to functional GI
symptoms.
Conclusion
This study demonstrated similar rates of PBE in patients with active IBD compared to patients with IBD in clinical
remission based on PCDAI and PUCAI scores.

331 NUTRITIONAL STATUS OF PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL DISEASE
AT CHILDREN'S HOSPITAL OF MEXICO: A 5 YEAR FOLLOW-UP. Luis Rojas Concha, RODRIGO
VÁZQUEZ-FRIAS
Gastroenterology and Nutrition, Hospital Infantil de Mexico Federico Gomez, Mexico City, Mexico City, Mexico
Background: Inflammatory Bowel Disease (IBD) is a group of inflammatory disorders which affect the intestinal
tract in a chronic-relapsing way. Episodes of activity of the disease can cause chronic inflammation in the bowel,
which can lead to malnourishment, growth impairment and nutrient malabsorption. This increases the risk to suffer
multiple comorbidities, which can cause very important health impairment in patients who suffer this group of
diseases. The aim of this study was to determine the variations in a 5-year-follow up of the nutritional status of
patients with IBD of the Gastro-immune clinic of the Children’s Hospital of Mexico. To our knowledge, this is the
first study to evaluate nutritional status and deficiencies of nutrients in children of our country.
Material and Methods: We designed a retrospective cohort study which included patients who were diagnosed on
the Gastro Immune clinic from year 2000 and forward. We considered to evaluate patients according to the
phenotype (Crohn’s Disease, Ulcerative Colitis, undetermined IBD) and we reviewed the nutritional status at the
moment of diagnosis, first month follow-up, third month follow up and annual follow-up for the following five
years. Activity of the disease according to the PUCAI or PCDAI scores, medications, laboratory testing for anemia,
hypoalbuminemia and dyslipidemia were also included.
Results: 27 patients who met the criteria were included. This study showed that 22.2% of the patients had developed
malnourishment at the moment of diagnosis, while 33% had already developed anemia and 48.1% had developed
hypoalbuminemia at the moment of diagnosis. At the one year follow up, we found 14.2% had malnourishment,
19% had anemia and 28.5% had hypoalbuminemia. At the 2 year follow-up, 100% were eutrophic and only 9% had
anemia and no patients with hypoalbuminemia were found. At the 5 year follow-up, 100% were eutrophic, 0% had
anemia and 25% had hypoalbuminemia.
Conclusions: Malnourishment, anemia and hypoalbuminemia are present in at least one third of patients with
inflammatory bowel disease. Adequate treatment that causes remission of the disease can help with the recovery of
the nutritional status of the patient, including recovery of anemia and hypoalbuminemia.
Limitations of our study included the loss of follow-up, incomplete or missing laboratory values and missing
nutritional information at the patient files. It is important to notice that the sample size of this study may not be
sufficient to stablish conclusions and further studies should be made.

332 DISORDERED EATING BEHAVIORS IN PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL
DISEASE. Maggie Vickers2,3, Michelle Bowden1,3, John Whitworth2,3, Lybil Mendoza2,3
1
Pediatrics, The University of Tennessee Health Science Center, Memphis, TN; 2Pediatric Gastroenterology, The
University of Tennessee Health Science Center, Memphis, TN; 3LeBonheur Children's Hospital, Memphis, TN
Background: Inflammatory bowel disease (IBD) is a chronic, autoimmune disorder that affects the gastrointestinal
tract. IBD patients share many characteristics that have been considered risk factors for eating disorders, including
diagnosis commonly during adolescence, concomitant anxiety/depression, body image dissatisfaction, and simply
having a chronic illness. Disordered eating is a term used to describe irregular eating behaviors that may be a
precursor to a diagnosis of anorexia nervosa, bulimia nervosa, binge eating disorder, or avoidant restrictive food
intake disorder. Higher rates of disordered eating have been described in several chronic health conditions. Negative
attitudes toward food may develop in patients who have IBD-related symptoms in response to certain foods;
however, routine screening for disordered eating behaviors is not routinely performed in pediatric patients with IBD.
Early identification of this subset of patients is important as delayed diagnosis of disordered eating can lead to poor
prognosis, worsening malnutrition, poor medication compliance, and difficulty managing medications. The Eating
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Attitudes Test (EAT-26) is a well known, validated screening tool for eating disorders consisting of 26 questions
with a positive score requiring further evaluation for possible eating disorder. The aim of this prospective study was
to use the EAT-26 to effectively screen pediatric patients with IBD for disordered eating behaviors, estimate our
population’s prevalence, and identify high-risk groups for further studies.
Methods: This prospective single center pilot study was performed July 2021 to January 2022. Participants included
pediatric patients (ages 10-21) with known diagnosis of IBD. Patients with new diagnosis of IBD in preceding 3
months or previous diagnosis of eating disorder were excluded. During office visit, patient and/or caregiver
completed the EAT-26 questionnaire. Patients who scored 20 or higher on the questionnaire were determined to
have a positive screen. Participants with a positive score were notified and referred to adolescent medicine clinic for
formal evaluation. Disease activity score was also documented by providers using the pediatric ulcerative colitis
activity index (PUCAI) and pediatric crohn’s disease activity index (PCDAI). Patients were also asked what they
believed their underlying disease activity was on a scale of 1 to 10. Disease activity score and patient perception of
disease activity were then compared to the EAT-26 score. Demographic data and disease specific characteristics
were also collected via chart review.
Results: 80 patients with IBD completed the EAT-26 questionnaire during routine GI clinic visit. Of this cohort, 46
patients were male (57.5%) and 48 patients had underlying diagnosis of Crohn’s disease (60%). 7% of patients
screened positively for disordered eating behaviors with an EAT-26 score of greater than 20. These patients were
referred to adolescent medicine clinic for further evaluation. 80% of the patients that screened positively were
agreeable to be seen in adolescent medicine clinic. All patients seen in adolescent medicine clinic were diagnosed
with one of the following: other specified feeding or eating disorder, orthorexia, or anorexia nervosa. 40% were
noted to have body image concern consistent with a concomitant eating disorder. Only 20% of those that screened
positive were noted to have active disease with a disease activity score of greater than 10. Further data analysis as it
relates to demographics, disease specific characteristics, disease activity, patient perception of disease activity, and
breakdown of specific questions on EAT-26 questionnaire are currently being analyzed.
Discussion: Diagnosing disordered eating behaviors in patients with IBD can be particularly challenging due to
overlapping symptoms and bidirectional relationship between eating disorders and IBD. Furthermore, many
providers lack awareness about disordered eating behaviors and the possibility of combined diagnosis of eating
disorder with IBD. In this study, 7% of patients screened positively for disordered eating behaviors with little
overlap between disease activity and disordered eating symptoms. This percentage is higher than the standard
population, but consistent with prior studies that suggest patients with chronic gastrointestinal conditions are at
increased risk for developing disordered eating behaviors compared to healthy individuals. This study demonstrates
the need to screen pediatric patients with IBD for disordered eating behaviors.

334 VEDOLIZUMAB AND USTEKINUMAB THERAPY IN PEDIATRIC INFLAMMATORY BOWEL
DISEASE: EXPERIENCE AND OUTCOMES IN A TERTIARY CENTER IN SOUTH FLORIDA. Maria Lopez
Gonzalez1, Zara Zaidi2, Carla Perez1, Lina M Felipez1
1
Pediatric Gastroenterology, Hepatology and Nutrition, Nicklaus Children's Hospital, Miami, FL; 2Medical
Education, Nicklaus Children's Hospital, Miami, FL
Background
Biological therapy with monoclonal antibodies revolutionized the management of patients with ulcerative colitis
(UC) and Crohn’s disease (CD). Anti-TNF agents, Infliximab and Adalimumab have been the long standing first
line treatment for IBD; however, with the expanding range and mechanism of action of medications there are now
more agents to consider.
Vedolizumab (VDZ), a selective leukocyte adhesion molecule inhibitor, was approved in 2015 and Ustekinumab
(UST), a monoclonal antibody targeting the p40 subunit of interleukin 12 and interleukin-23, was approved in 2017.
VDZ peak effect is seen around week 14, while peak effect for UST is 6-8 weeks.
Failure to respond or loss of response and adverse effects from anti-TNFs can occur for a multitude of reasons and
prompt a medication change to VDZ or UST. Since both medications have a prolonged peak effect, adding bridge
therapy to achieve a faster treatment response is reasonable. In 2018, Hamel et al showed a potential benefit of the
concomitant use of tacrolimus when initiating VDZ therapy. In 2021, Manzini et al. demonstrated in an animal
model that treating with VDZ and tacrolimus was superior to co-treatment with other agents and to VDZ alone in
improving colonic inflammation. Our study aims to further describe the outcomes of pediatric patients on VDZ or
UST combined with tacrolimus, or with no bridge therapy..
Methods
Retrospective observational study of pediatric IBD patients 0-24 years of age cared for at Nicklaus Children’s
hospital receiving treatment with either UST or VDZ. Our population included 61 patients, divided into 2 treatment
cohorts: those on UST and VDZ. We collected data including demographics, disease characteristics, prior
treatments, time to response (defined as PUCAI difference of =>20 or PCDAI difference of =>12.5) and time to
remission (defined as PCDAI/PUCAI <=10). The primary objective was to evaluate outcomes and percentage of
disease remission after use of tacrolimus as a bridge therapy with UST or VDZ vs no bridge therapy.
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Results
We have 35 patients currently on UST, 91.4% (32) with CD, 8.6% with UC. In 51%(18) of UST patients, failure or
loss of response prompted change; the rest were switched due to a medication side effect. 80% of UST patients are
currently in remission. At the time UST was initiated, 37% (13) of patients received bridge therapy, 62%(8) of
which used tacrolimus. Patients on UST after failure/loss of response to prior medication who were on tacrolimus,
had a mean time of response of 8 weeks and a mean time of remission achievement of 11 weeks. Patients receiving
no bridge therapy, had a mean time until response of 11 weeks and a mean time until remission of 12.3 weeks.
Of our 26 patients receiving VDZ, 40% have UC, 11% have CD and 49% have very early onset IBD. 88% (23) were
switched to VDZ due to nonresponse/loss of response to another biologic. 85% of patients are in remission. 58.3%
(14) of patients used bridge therapy. Out of the 14 patients that used bridge therapy, 71% were on tacrolimus. From
the patients that had failure/loss of response to prior medication, 11 were on tacrolimus,their mean time until
remission was 14.8 weeks. Patients treated without bridge therapy had a mean time of 19 weeks until remission.
Discussion
Evidence has demonstrated that biologic agents such as VDZ and UST have diminished benefit if used later in the
disease course, especially if the patient has failed other biologic medications. This highlights the importance of
maximizing medication efficacy potentially with bridge therapy. In our study population, 37% of patients on UST
were on bridge therapy and 58.3% of patients on VDZ received bridge therapy. Our study demonstrates the use of
tacrolimus shortened the time to remission and in UST patients, it shortened time of response as well. Tacrolimus
bridge therapy demonstrated shorter remission rates in both UST and VDZ populations. Interestingly, approximately
half of our patients on VDZ were diagnosed with VEOIBD. Future studies can look more closely at the efficacy of
tacrolimus in achieving remission in the VEO IBD population. Our study is limited by the small proportion of
patients on tacrolimus bridge therapy within each cohort. Future studies will look at other types of bridge therapy
such as steroids and exclusive enteral diet.

335 EVALUATION OF THE TRANSITION TO ADULT LIFE QUESTIONNAIRE APPLIED IN
ADOLESCENTS WITH INFLMMATORY BOWEL DISEASE .EXPERIENCE IN A REFERENCE CENTER
IN ARGENTINA. Marina Orsi1, Josefina Etchevers2, Julieta Gallo1, Maria Soledad Arcucci1, Fernando
Manzur1, Judith Cohen Sabban2, Veronica Busoni1
1
Pediatric Gastroenterology Hepatology Hepatointestinal Unit, Hospital Italiano de Buenos Aires, Buenos
Aires, Federal District, Argentina; 2Adult Gastroenterology Unit, Hospital Italiano de Buenos Aires, CABA, Buenos
Aires, Argentina
Evaluation of the transition to adult life TRAQ questionnaire applied to adolescents with Inflammatory Bowel
Disease: experience in a reference center in Argentina.
Introduction: The transition from adolescence to adult life of patients with inflammatory bowel disease (IBD)
requires medical monitoring by a trained multidisciplinary team to avoid relapses resulting from treatment
abandonment with the consequent damage to health.
Objective: To evaluate the usefulness of the Transition Preparation Questionnaire (TRAQ 5.0) in adolescents with
BD at baseline and after one year of follow-up.
Materials and Method: Prospective and analytical study in IBD patients s between 16 and 22 years old attending a
reference center and treated jointly by pediatric and adult gastroenterologists from february 2019 to december 2021
The TRAQ 5.0 questionnaire was used with 5 domains: A: medication management, B: appointment attendance, C:
monitoring of health problems, D: communication with professionals, and E: management of daily activities. Each
item was scored on a Likert scale (1 equals minimum autonomy and 5 maximum). The medians of the initial score
and one year later were compared using a nonparametric paired test (Wilcoxon test).
Results: 19 patients with a mean age of 18.7 (SD 1.48), 64% male, were included. Statistically significant
differences were found after one year of follow-up in medication management, appointment attendance, follow-up
of health problems, and management of daily activities. Although an improvement in communication with
professionals was observed, this difference was not significant. Initial score Median (RIQ): Domain A: 4 (3.75-4.25)
- After 1 year follow up score Median (RIQ):4,6 (4,25-5) p: 0.003; Initial score Median (RIQ): Domain B: 3,29 (2,6
- 3,7) - After 1 year follow up score Median (RIQ) 4,29 (3,3-4,7) p: 0,001; Initial score Median (RIQ):Domain C: 3
(2,7-3,8) - After 1 year follow up score Median (RIQ)3,75 (3,5-4,25) p: 0,017; Initial score Median (RIQ):Domain
D: 4,5 (3,5-5) - After 1 year follow up score Median (RIQ):5 (4,9-5) p:ns; Initial score Median (RIQ): Domain E:
3,8 (3,2-4,7) - After 1 year follow up score Median (RIQ) 4,8 (RIC 4,2-5) p: 0,0009.
Conclusion: In this cohort, the use of the TRAQ was a simple and effective tool to assess the autonomy and
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independence of patients. Joint medical follow-up focused on accompaniment during the transition made it possible
to improve the levels of autonomy of the patients, better preparing them for adult life.

337 SYMPTOM SELF-REPORTING IN PEDIATRIC IBD: FEASIBILITY OF USE FOR DISEASE
ACTIVITY MONITORING AND UNIQUE PEDIATRIC CONSIDERATIONS. Matthew Smyth, Kevan Jacobson
Pediatric Gastroenterology, The University of British Columbia, Vancouver, BC, Canada
Objectives and Study:
The Pediatric Crohn’s Disease Activity Index (PCDAI) and Pediatric Ulcerative Colitis Activity Index (PUCAI)
continue to be a key tool for disease monitoring in paediatric Inflammatory Bowel Disease (pIBD). These DAIs are
amenable to translation into patient reported outcome (PRO) questionnaires; here, we evaluate the utility of a PRO
in our pIBD population and explore some of the unique aspects of using a PRO in paediatrics.
Methods
This is a study of prospectively collected data gathered as part of a quality improvement initiative through the IBD
program at British Columbia Children’s Hospital in Vancouver, Canada. From May 2014 through June 2018, an
iPad-based REDCap survey was filled out by patients (age 7.2 – 18.6, median 15.1 yrs) at routine clinic and infusion
visits. The survey included a set of 9-19 questions, depending on the patient’s response to questions and whether
they had CD or UC/IC; REDCap calculated PCDAI and PUCAI scores for each survey, with UC and IC both using
the PUCAI. Disease characteristics and physician-calculated DAI scores were obtained for the corresponding visit
from the medical chart. To look at Quality of Life (QoL), the PedsQLTM 4.0 generic scale was included and scored
using a likert scale.
Results
826 surveys were completed by 328 patients (605 CD, 221 UC/IC, median 2 survey’s/patient). 587 (71.1%) were
completed by patients without parental input, with 237 (28.9%) completed with the help of, or entirely by, the parent
on behalf of their child. Overall, there was excellent agreement between the patient/parent (PRO) and physician
(PH) scores, with a Pearson correlation coefficient of 0.711 for PCDAI (p<0.001) and 0.861 for PUCAI (P<0.001).
The level of agreement varied by disease activity, with those in clinical remission having an equivalent score 84.7%
(CD) and 73.2% (UC) of the time, decreasing to 66.5% (CD) and 49.0% (UC) in patients with active disease.When
discordant scores existed, 78.7% (CD) and 81.0% (UC) of the time the PRO score was higher than the PH score.
Notably, PRO’s were more often equivalent to PH scores when completed by the patient (vs. by parents). With
discordant scores (PUCAI and PCDAI), patients scored themselves higher than the physician 16.2% of the time
while parents scored their children higher 27.1% of the time. Conversely, physicians scored patients higher than
parents < 5% of the time. Most of this difference came from abdominal pain reporting: compared to PH scores,
higher abdominal pain scores were reported in 27.8% of parent surveys, vs. 17% of patient surveys. Mean QoL
scores for patients decreased from 86.7 for patients in remission, to 74.8 and 67.8 with mild and moderate-severely
active disease respectively (ANOVA p<0.001). The survey asked about medication adherence and were flagged for
responses of “sometimes” or “usually” forgetting to take a medication. For patients taking methotrexate (n=192),
33% were flagged; however, for parent-completed surveys, 13% were flagged vs. 41% when patients completed
their own. For patients on azathioprine (350 surveys), adherence concerns were flagged in 45% (48% for patient and
40% for parent surveys).
Conclusion
This large cohort of paediatric patients demonstrates feasibility and reliability of PRO’s in pIBD, with unique
considerations for use in this population.

339 DEVELOPING A POPULATION PHARMACOKINETIC MODEL TO PREDICT POST-INDUCTION
INFLIXIMAB DRUG LEVELS IN PEDIATRIC PATIENTS WITH INFLAMMATORY BOWEL
DISEASE. Meenal Thadasina1, Dominic Tong2, Jasmine Hughes2, Sharon Perry3, Denise Young3, Michael
Finkler4, Jonathan Moses3
1
Pediatric Resident, UH Rainbow Babies and Children's Hospital, Cleveland, OH; 2InsightRX Inc, San
Francisco, CA; 3Gastroenterology, University Hospitals Rainbow Babies & Children's
Hospital, Cleveland, OH; 4Pediatric Pharmacy, University Hospitals Rainbow Babies & Children's
Hospital, Cleveland, OH
OBJECTIVES Therapeutic drug monitoring is increasingly being used to achieve endoscopic and histologic
remission in pediatric patients with inflammatory bowel disease (IBD). Predicting infliximab post-induction levels is
critical when determining appropriate induction dosing for pediatric patients. We aimed to develop a population
pharmacokinetic (popPK) model that can be used to most accurately predict post-induction infliximab trough levels
utilizing known biochemical markers and other covariates which could affect infliximab pharmacokinetics, with a
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process known as model-informed precision dosing (MIPD).
METHODS A retrospective chart review of 85 pediatric IBD patients in induction phase of infliximab was
performed. A literature review was conducted to identify popPK models describing infliximab pharmacokinetics in
children. Models were included in this analysis if they showed good alignment with the study population, used
commonly collected covariates, and were clearly described in the literature. A one compartment model was fitted
using the collected data set including biochemical markers such as C-reactive protein (CRP) and albumin and other
patient specific covariates. We did a literature review and selected the Fasanmade [Fasanmade et al, 2011] and
Buurman [Buurman et al, 2015] popPK models as they were found to best match our patient population. The
Fasanmade and Buurman popPK models for infliximab in children were refit using the collected data set and
evaluated for model performance, to compare a refit literature model to a built-for-purpose induction phase
infliximab popPK model. This induction phase popPK model (InsightRX, San Francisco, CA) was used to
determine infliximab trough drug levels and compared to real world trough drug levels.
RESULTS A total of 85 pediatric patients between 5.3 and 20.9 years old with IBD were included. Weight and
antibodies to infliximab significantly changed the fit of the one compartment model (OFV = 703.8; final OFV
420.4). The fit of the one compartment model (RMSE 8.66 ug/mL) was compared to the Fasanmade (RMSE 13.39
ug/mL) and Buurman models (RMSE 12.74 ug/mL) as well as the refit Fasanmade (RMSE 8.93 ug/mL) and refit
Buurman models (RMSE 8.45 ug/mL). The one compartment, Fasanmade, Buurman, refit Fasanmade, and refit
Buurman models had a 74.12%, 40%, 40%, 76.47%, and 70.59% accuracy, respectively, at predicting infliximab
troughs at the end of the induction phase.
CONCLUSION A one-compartment popPK model using antibodies to infliximab and allometric scaling for weight
was developed using routine clinical care data. This developed model had significantly lower error and bias
compared to the published Buurman and Fasanmade models and was not statistically different than the refitted
versions of the published models. Both the novel model and the continuous learning approaches produced models
that were better suited for guiding doses during the induction phase in the pediatric patient population.

340 WHAT LIES IN THE ‘GREY ZONE’ – VIRTUAL FECAL CALPROTECTIN UTILIZATION IN A
GENERAL PEDIATRIC GASTROENTEROLOGY CLINIC. Melanie Schmidt1,2
1
Gastroenterology, Hepatology and Nutrition, The Hospital for Sick Children, Toronto, ON, Canada; 2Lawson
Health Research Institute, London, ON, Canada
Introduction: Calprotectin is a binding protein present in granules of macrophages and polynuclear neutrophils
with increased synthesis during inflammatory processes. Fecal calprotectin (FC) levels are therefore elevated in the
setting of neutrophil infiltration such as active inflammatory bowel disease (IBD). It is well recognized that levels in
young children are higher than in adults, although cut-off levels for different ages are not well determined. In
general, cut off values of 50mg/g can be used in children older than 4 years of age, although healthy children may
have FC levels up to 100 mg/g or even higher. It has classically been used for monitoring of IBD activity, as well as
for screening, and levels above 200-250 mcg/g of stool are suggestive of active disease. As FC levels directly
correlate with the degree of inflammation, milder elevation with results in the “grey zone” (50 to 200-250 mcg/g)
can also be found in other gastrointestinal (GI) diseases, although cut-off values have yet to be determined. Standard
FC measurement is through hospital or lab-based ELISA testing. It requires delivery of the fecal sample to the
central lab and results may take several days. Lateral flow immunoassays can be analyzed by a downloadable
smartphone application, which can be performed by the patient at home and renders immediate results (virtual). The
aim of this study was to assess the use of standard versus virtual FC testing in a general pediatric gastroenterology
clinic.
Hypothesis: Virtual and standard FC levels are similar when performed in a general pediatric gastroenterology
clinic. FC levels in children are elevated in different degrees in organic non-IBD and functional GI diseases.
Material and Methods: A retrospective chart review was performed for all children (<18 years) that had either a
virtual or standard FC performed as ordered by a Pediatric Gastroenterology clinic between August 2019 and
November 2020. Data regarding demographics, clinical characteristics, medication use, investigations and final
diagnosis were recorded. Final diagnoses were categorized as IBD, functional GI disorders, organic non-IBD GI
disorders (polyps, infections, celiac disease, GERD, Eosinophilic esophagitis and microscopic inflammation), nonGI disorders and undetermined after 6 months of investigation.
Results: A total of 535 stool samples were collected and after exclusions, 453 results were included in the final
analysis. Of those, 249 (55%) were performed virtually. Most commonly reported primary symptom was abdominal
pain (54%), followed by diarrhea (10%) and 29 (6.4%) of tests were performed as part of IBD follow-up. Most
commonly reported medications were proton pump inhibitors (PPI), IBD related medications and non-steroidal antiinflammatory drugs (NSAID). FC levels (mean) were higher in children with IBD compared to non-IBD diagnoses,
regardless if standard or virtual testing was used (1421.35 vs. 134.5mcg/g and 528.5 vs. 114.3mcg/g, p<0.001).
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Organic non-IBD GI disorders had higher FC scores than Functional GI diseases in either test (standard 257.3 vs.
99.6mcg/g, p=0.003 and virtual 196.1 vs. 76.4 mcg/g, p<0.001). No significant difference was observed between FC
levels of different organic non-IBD GI diseases, as well as between different subtypes of functional GI diseases and
dietary carbohydrate intolerance. While in IBD results were significantly higher in the standard ELISA group, [930
mcg/g (IQR 267-2394mcg/g) vs. 540.5 (IQR 86.5-773.5) mcg/g, p<0.05], such difference was not noticed in the
other diagnoses and is likely related to higher quantitative ranges of the standard test. No interference of age was
seen on FC scores in any of the diagnostic categories or test types. The use of PPI was associated with higher FC
levels in functional diseases [121.0 (IQR 30.8-124.8 mcg/g) vs.79.5 mcg/g (IQR 29-93mcg/g), p=0.034] and organic
non-IBD diseases [373.8 (IQR 57-515 mcg/g) vs. 171.5 mcg/g (29-225 mcg/g), p=0.025], but not in the other
diagnostic categories. A weak positive correlation was observed between FC and ESR (r=0.29, p=<0.001), CRP
(r=0.139, p<0.001) and Thrombocyte count (r=0.18, p=0.002) but not with ferritin levels (p=0.432).
Discussion: Overall, virtual and standard FC testing correlate well in the general pediatric GI ambulatory setting. It
is a sensitive, but not disease-specific, marker to identify patients with IBD and can additionally be a useful tool in
discriminating functional from other organic GI diseases, although cut-off values have yet to be determined. Virtual
home-based assays have the advantage of being performed at home and with immediate results. This has important
implications as we move towards virtual platforms to deliver clinical care.

343 BURDEN OF RENAL DYSFUNCTION IN PEDIATRIC INFLAMMATORY BOWEL DISEASE. Melissa
Zhou1, Michelle Denburg1, Elana Mitchel2, Lindsey Albenberg2, Robert Baldassano2, Rebecca Scobell1
1
Division of Nephrology, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Division of Gastroenterology,
Hepatology and Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA
Background
Recent studies in adult inflammatory bowel disease (IBD) have demonstrated an increased risk of chronic kidney
disease (CKD) and end stage kidney disease (ESKD). The burden of renal dysfunction in pediatric IBD has not been
well quantified. Earlier identification of CKD is imperative in this at-risk pediatric population as interventions can
be implemented to slow the progression of kidney disease.
Objective
The primary objective of this study was to evaluate the burden of and identify risk factors for renal dysfunction in
children with IBD at time of enrollment in a large inception cohort. The secondary objective was to describe the
evolution of kidney function among patients who had renal dysfunction at enrollment.
Methods
This was a retrospective cohort study using the Crohn’s & Colitis Foundation Pediatric RISK Stratification Study, a
prospective inception cohort of children with IBD who were followed every 6 months for up to 5 years. RISK
participants were excluded from this present analysis if they did not have serum creatinine (Cr) or height data
available to calculate estimated glomerular filtration rate (eGFR) at enrollment. The primary outcome was renal
dysfunction, defined as eGFR < 90 mL/min/1.73m2 within 6 months of enrollment (calculated using the Chronic
Kidney Disease in Children (CKiD) Under 25 estimating equation). Covariates examined included age at
enrollment, sex, IBD subtype, and initial IBD severity as determined by baseline weighted Pediatric Crohn's Disease
Activity Index (wPCDAI) scores. Standard descriptive statistics were used. Logistic regression was used to evaluate
the association between covariates of interest and the primary outcome of renal dysfunction. Data analysis was
performed with Stata 17.0 (Stata Corporation, TX).
Results
Of 1,404 total RISK participants with IBD, 1,124 were included in the final analysis (276 excluded for no perienrollment Cr data and 4 for no height data). Within the final cohort, 80% (n=904) had Crohn’s disease (CD), 14%
(n=157) had ulcerative colitis (UC) and 6% (n=63) had indeterminate colitis (IC). 60% (n=676) were male and
median age of diagnosis was 13 years (IQR 10-15). 70% (n=892) had baseline disease severity data available. 36%
(n=323) had severe disease at enrollment, 23% (n=207) had moderate disease, 32% (n=285) had mild disease, and
5% (n=44) were in remission. Median peri-enrollment eGFR was 104.4 mL/min/1.73m2 (IQR 91.2-119.9). 23%
(n=258) of the cohort had renal dysfunction peri-enrollment, with 6 of those with peri-enrollment eGFR < 60
mL/min/1.73m2. Of those who had peri-enrollment renal dysfunction, 48% (n=123) were male, the majority had CD
(76% CD, 18% UC, 7% IC), disease severity was variable (34% severe, 28% moderate, 32% mild and 4%
remission) and median age at enrollment was 12 years (IQR 10-15). 79% (n=203/258) of those who had perienrollment renal dysfunction had follow-up Cr data with a median follow-up time of 43.5 months (IQR 26.7-57.2).
The median eGFR at time of last follow-up was 95.9 mL/min/1.73m2 (IQR 85.2-107.6). 37% (n=75/203) had renal
dysfunction at time of last follow-up, with median change in eGFR from peri-enrollment to last follow-up of +16.5
mL/min/1.73m2 (IQR 4.3-28.5). 6 participants had no recorded eGFR > 90 mL/min/1.73m2 over the entire duration
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of follow-up Cr data (n=3 CD, n=3 UC; n=2 male; median age of diagnosis = 11 years). In univariate analysis,
female sex [Odds Ratio (OR) 1.9, 95% Confidence Interval (CI): 1.5-2.6] and UC diagnosis (OR 1.5, 95% CI: 1.02.1) were significantly associated with peri-enrollment renal dysfunction. When controlling for age and disease
severity at enrollment and IBD type, female sex remained significantly associated with peri-enrollment renal
dysfunction (OR 1.9, 95% CI: 1.4-2.7). Within the subset of participants with peri-enrollment renal dysfunction, age
of enrollment (OR 1.1, 95% CI: 1.0-1.2) was significantly associated with persistence of renal dysfunction at the
time of last follow-up Cr in univariate analysis and remained so after controlling for disease severity at enrollment,
sex, and IBD type (OR 1.1, 95% CI: 1.0-1.3).
Conclusion
This study demonstrated a significant burden of renal dysfunction at the time of IBD diagnosis in children. Female
sex and UC diagnosis were risk factors for renal dysfunction in this population. Among those participants who had
renal dysfunction at time of diagnosis, many continued to have renal dysfunction. These results highlight the
importance of recognizing renal dysfunction at time of IBD diagnosis and monitoring for development of CKD as
improved recognition will provide the opportunity for preventative intervention.

349 THE USE OF IMMUNOSTAINING IN BIOPSIES TO EVALUATE EXPRESSION PATTERN AND
PATHOPHYSIOLOGIC ROLES OF ONCOSTATIN M AND ITS RECEPTOR BETA IN PEDIATRIC
INFLAMMATORY BOWEL DISEASE. Jonathan Beri2, Jennifer Ezirike-Ladipo5, Kudakwashe
Chikwava4, Zhaoping He3, Zarela Molle-Rios1
1
Gastroenterology, Nemours Children's Hospital Delaware, Wilmington, DE; 2Gastroenterology, Saint Luke's
University Hospital Bethlehem Campus, Bethlehem, PA; 3Biomedical Research, Nemours Children's Hospital
Delaware, Wilmington, DE; 4Pathology, Nemours Children's Hospital
Delaware, Wilmington, DE; 5Gastroenterology, Pediatric Specialists, Fairfax, VA
Introduction:
The mRNA expression of Oncostatin M (OSM) in colonic tissue is raised in inflammatory bowel disease (IBD) and
is implicated in anti-TNF treatment resistance. OSM has multiple homeostatic functions with both pathogenic and
protective roles. Still, its function in IBD continues to be enigmatic. The aim of this study is to evaluate protein
expression of OSM and its receptor-β (OSMR) using immunohistochemical staining, along with the tight junction
protein occludin and immune cell marker CD45, to understand the possible mechanisms behind its pathogenic
effects in inflammation.
Methods
This was an institutional review board approved retrospective study (IRB# 1531524-2) at Nemours Children’s
Hospital in Wilmington, Delaware from January 2008 to December 2019. Patients’ clinical courses were stratified in
groups: IBD (n=73) consisting of failed anti-TNF (n=19), quiescent on anti-TNF (n=36), anti-TNF naïve (n=18),
and age matched non-IBD (n=29). Pre-treatment biopsies were stained with respective antibodies OSM, OSMR,
occludin and CD45. Stained images were evaluated by 1) total expression levels,as percent of staining area in pixels
over total tissue area and 2) staining location epithelial or lamina propria. The results were compared between IBD
and non IBD patients and among IBD subgroups.
Results
OSM and OSMR total expression levels (% of staining area/total tissue area) didn’t differ significantly between IBD
and non-IBD patients or among IBD subgroups (p>0.05). The OSM and OSMR expression in the non-IBD patients
was mostly restricted to the epithelium with only 6.9% and 13.8%, respectively in the lamina propria. Meanwhile, in
the IBD patients, the expression of OSM and OSMR was predominantly located in the lamina propria at 75.3 % and
80.3% respectively, which was significantly higher than in the non -IBD patients (P<0.05). However, there was no
difference among the IBD subgroups.
IBD patients had significantly lower total expression levels of occludin at 37.2% compared to non-IBD at 47.9%,
but higher CD45 at 37.4% compared to the non-IBD at 26.9% (p<0.05). No difference was found among the IBD
subgroups.
OSM and OSMR positively and significantly correlated with occludin in all study groups (P<0.05) except the failed
antiTNF treatment IBD group (p=0.197, coefficient 0.309; p=0.142, coefficient 0.350 respectively). In contrast
OSM and OSMR correlated with CD45 only in the failed antiTNF treatment group (p=0.003, coefficient 0.639;
p=0.027, coefficient 0.505, respectively).
Finally, total OSM, OSMR, and occludin expression levels were significantly lower in patients with Mayo score 3
compared to score 1 or 2.
Conclusion
OSM and OSMR expression in the epithelial area and its correlation with occludin in both IBD and non-IBD hints
the physiological role of OSM in barrier function. However, the expression in the lamina propria along with
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increased CD45 expression in IBD groups indicates the pathogenic role of OSM in the inflammatory process. The
lack of correlation between OSM and occludin in the antiTNF refractory patients further suggest dysfunction of
OSM in IBD. Our data support both pathogenic and protective roles of OSM in IBD.

OSM-OSMR staining over total tissue area

OSM-OSMR staining in the lamina propia
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352 VARIABILITY IN CELIAC SEROLOGY TESTING BY PROVIDER TYPE: A SINGLE CENTER
EXPERIENCE. Ankur Chugh1, Stanley Lo2
1
Pediatric Gastroenterology, Medical College of Wisconsin, Milwaukee, WI; 2Pathology, Medical College of
Wisconsin, Milwaukee, WI
Objective:
To evaluate the ordering practices of celiac serologies by providers at a tertiary, academic, Children’s Hospital and
compare them to guidelines and best practices.
Methods
We evaluated all celiac serologies ordered in calendar year 2018 and compared them to established guidelines and
best practices. We analyzed the results by provider type - pediatric gastrointestinal (GI) specialists, primary care
providers (PCPs), and non-pediatric GI specialists - and identified causes for variability and nonadherence.
Results
The anti-tissue transglutaminase antibody (tTG) IgA was most frequently ordered (2504), by GI (42%),
Endocrinology (21%), and other (37%). IgA was ordered with tTG IgA for screening in 81% of total cases, but
Endocrinologists ordered it 49% of the time. The tTG IgG was ordered infrequently compared to the tTG IgA
(1.9%). Anti-deaminated gliadin peptide (DGP) IgA/IgG were also infrequently ordered vs the tTG IgA (5.4%). The
anti-endomysial antibody (EMA) was ordered appropriately (0.9%) but only by providers with expertise in CD,
similar to ordering for celiac genetics (0.8%). Of the genetic tests, 15% were ordered in error. The positive yield of
the tTG IgA ordered by PCPs was 4.4%.
Conclusions
The tTG IgA was appropriately ordered by all types of providers. Endocrinologists inconsistently ordered IgA with
screening labs. DGP IgA/IgG tests were not commonly ordered and were inappropriately ordered by one provider.
The low number of ordered EMA and celiac genetic tests suggests under-utilization of the non-biopsy approach. The
positive yield of tTTG ordered by PCPs has increased over time.

354 STATE OF PEDIATRIC CELIAC DISEASE PRACTICE IN NORTH AMERICA: A NASPGHAN 2021
SURVEY. Arunjot Singh15, Jocelyn Silvester7,8, Justine Turner14, Imad Absah3, Brandon Sparks4, Catharine
Walsh11,12, Julia Bracken10, Joanna Stanisz2, Temara Hajjat13, Vahe Badalyan9, Ankur Chugh6, Edward
Hoffenberg5, Jenna Dowhaniuk1
1
Division of Gastroenterology and Nutrition, Department of Pediatrics, McMaster Children's Hospital, McMaster
University, Hamilton, ON, Canada; 2Division of Gastroenterology, Hepatology and Nutrition, Department of
Pediatrics, Children's Hospital of Eastern Ontario, University of Ottawa, Ottawa, ON, Canada; 3Division of
Pediatric Gastroenterology and Hepatology, Mayo Clinic College of Medicine and
Science, Rochester, MN; 4Division of Pediatric Gastroenterology, Hepatology and Nutrition, Riley Hospital for
Children, Indiana University, Bloomington, IN; 5Division of Gastroenterology, Hepatology and Nutrition,
Department of Pediatrics, University of Colorado Denver School of Medicine, Aurora, CO; 6Division of Pediatric
Gastroenterology, Department of Pediatrics, Medical College of Wisconsin, Milwaukee, WI; 7Celiac Research
Program, Harvard Medical School, Boston, MA; 8Department of Medicine, Boston Children's
Hospital, Boston, MA; 9Division of Gastroenterology, Hepatology and Nutrition, Children's National Hospital, The
George Washington University School of Medicine and Health Sciences, Washington, ; 10Division of
Gastroenterology, Hepatology and Nutrition, Children's Mercy Kansas City, University of Missouri Kansas
City, Kansas City, MO; 11Division of Gastroenterology, Hepatology and Nutrition, Department of Paediatrics, The
Hospital for Sick Children, University of Toronto, Toronto, ON, Canada; 12Child Health Evaluative Sciences,
SickKids Research Institute, The Hospital for Sick Children, Toronto, ON, Canada; 13Division of Gastroenterology,
Hepatology and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 14Division of
Gastroenterology and Nutrition, Department of Pediatrics, University of
Alberta, Edmonton, AB, Canada; 15Division of Gastroenterology, Hepatology and Nutrition, Department of
Pediatrics, Children's Hospital of Philadelphia, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA
Background and Aims: Substantial practice variation exists in both the diagnostic criteria for and the postdiagnosis monitoring of celiac disease (CeD). Differences include standards for serological diagnosis, endoscopic
practices, models of care, and long-term clinical monitoring, all confounded by the COVID-19 pandemic. With the
exponential rise of gluten-related disorders, revised ESPGHAN guidelines and new healthcare barriers, it is helpful
to explore practice patterns to inform updates to clinical guidelines and future research endeavors. The purpose of
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this survey was to understand the expertise and practice parameters of pediatric gastroenterology (GI) clinicians
across North America for the diagnosis and management of children with celiac disease.
Methods: A 23-item survey designed by a working committee of the NASPGHAN Celiac Disease Special Interest
Group was distributed electronically to NASPGHAN members, including attending physicians, fellows, and
advanced practice providers from September to December 2021. Four themes were explored: 1) screening and
diagnosis; 2) monitoring; 3) impact of the COVID-19 pandemic; and 4) education and training. The implementaion
of the ESPGHAN non-biopsy serologic diagnosis (based on the 2020 guidelines: tissue transglutaminase IgA (TTGIgA) 10x upper limit of normal and a second sample with a positive endomysial antibody) by providers was
explored. Descriptive statistics were tabulated by region, clinical role and those who identified as working at a celiac
center.
Results: A total of 284 surveys were completed with a response rate of 11.1% (264/2552). The majority of
respondents were from the United States (89%, n=235) and Canada (8%, n=22) with 2% (n=5) from Mexico.
Serology-based diagnosis as per ESPGHAN 2020 guidelines was accepted by 54.5% (n=12/22) of Canadian
respondents and 39.6% (n=93/235) from the U.S (p=0.17). Since the COVID-19 pandemic, 36% of respondents
have increased their application of non-biopsy diagnosis. Canadian respondents reported offering the ESPGHAN
non-biopsy approach to diagnosis more often during the COVID-19 pandemic (Canada 74% vs US 33%, <0.0001).
A higher precentage of patients who lived in Canada (52%) with positive celiac serologies waited >1 month to be
evaluated by GI than the US (30%); p=0.03. There was also a significant difference between access to endoscopy
within a month between patients who lived in Canada and the US patients (Canada 77% >1 month, US 20% >1
month; p=<0.001). Investigations at follow-up which were completed most frequently by those who identified as
working at a celiac center (n=108) included complete blood count, thyroid function tests, liver enzymes, iron profile,
Vitamin D and TTG-IgA (Figure 1). Among these respondents, 49.1% (n=53/108) repeat family screening ranging
every 1-5 years. Specialty training in CeD remains limited as only 25.7% (n=61/237) staff pediatric
gastroenterologists had celiac-focused didactic lectures, and 23.3% (n=55/237) participated in a CeD specialty clinic
during their fellowship.
Conclusions: This survey revealed heterogeneity in current practices for the diagnosis and management of CeD in
North America and the influence of the COVID-19 pandemic in increasing the use of the ESPGHAN no-biopsy
approach to diagnosis. An education gap was identified for CeD in pediatric GI fellowship training. Further studies
are needed to understand the impact of these variable practices and future research priorities and clinical guidelines
should take this variation into consideration.
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357 WHAT MATTERS TO CHILDREN WITH CELIAC DISEASE: A QUALITATIVE STUDY GUIDING
THE DEVELOPMENT OF THE CELIAC-Q KIDS PATIENT-REPORTED OUTCOME MEASURE. Catharine
Walsh2, Anne Klassen4, Allan Puran2, Lee Hill4, Karishma Mehta5, Margaret Marcon1, Herbert Brill3,4, Jenna
Dowhaniuk4
1
Division of Gastroenterology, Hepatology and Nutrition, Department of Paediatrics, The Hospital for Sick
Children, University of Toronto, Toronto, ON, Canada; 2Child Health Evaluative Sciences, SickKids Research
Institute, The Hospital for Sick Children, Toronto, ON, Canada; 3Department of Pediatrics, Sir William Osler
Health System, Brampton, ON, Canada; 4Department of Pediatrics, McMaster Children's
Hospital, Hamilton, ON, Canada; 5Faculty of Health Sciences, McMaster University, Hamilton, ON, Canada
Background: The goal of treatment for children with celiac disease (CeD) is to improve their overall physical,
psychological, and social health. Patient-reported outcome measures (PROMs), which measure health outcomes and
experiences from the patient perspective, are increasingly being recognized as important in the assessment of
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treatment effectiveness. However, a comprehensive, disease-specific PROM for pediatric CeD has not been
available to date.
Objective: This study aimed to elicit concepts important to pediatric patients in order to develop a conceptual
framework that could be used to inform the development of a disease-specific PROM, the CELIAC-Q KIDS.
Methods The qualitative methodology of interpretive description was used. A preliminary conceptual framework of
concepts measured in children with CeD in the past was developed from a scoping review of the literature. In-depth
semi-structured interviews of pediatric patients with CeD were carried out at two Canadian tertiary care pediatric
centers. Parents were involved if the child was more comfortable. Participants were purposively sampled to include
a maximum variation sample of different ages, genders, disease duration, gluten-free diet adherence and presence of
associated comorbidities. An interview guide, developed based on the preliminary conceptual framework, was used
for concept elicitation. Data collection and analysis occurred concurrently and iteratively to build on the knowledge
gained from each interview, according to the qualitative methodology. Interviews were audio-recorded, transcribed
verbatim, and analyzed using a line-by-line coding approach to label and identify recurrent themes and patterns.
Constant comparison was used to compare interview data to refine recurrent themes and subthemes that formed the
conceptual framework.
Results: Twenty-five children participated (mean age 11.52±4.12 years, 68% females, 88% Caucasian, mean
duration since CeD diagnosis 3.84±2.15, 20% with autoimmune associated-conditions). Participants described
concepts of interest in three top-level domains, which included subdomains: symptoms (physical, psychological),
health-related quality of life (social, school, and psychological function), and the gluten-free diet (eating behaviors,
attitudes, and distress). Illustrative quotes for each domain are outlined in Table 1. Across the three domains,
participants described how concepts of interest changed over time. The conceptual framework of concepts of
importance to children with CeD derived from this study has been used to form a series of independently
functioning scales for the CELIAC-Q KIDS PROM. The preliminary scales were developed using words from the
transcripts where possible to maximize understanding and familiarity with the concepts of interest.
Conclusions: The findings from this study presents a clear framework of concepts important to children with CeD
that have guided the development of a new comprehensive disease-specific PROM, the CELIAC-Q KIDS.
Cognitive debriefing interviews of pediatric patients are currently underway, and the results will be used, in
conjunction with expert clinician input, to iteratively refine the CELIAC-Q KIDS scales prior to a large international
prospective validation study. Understanding what matters to patients is essential in guiding PRO measurement to
ensure we are measuring the patient perspective in a scientifically sound, clinically meaningful manner.

Table 1: Example domains and supportive quotes

358 FOURTEEN-YEAR OUTCOMES OF PEDIATRIC PATIENTS WITH SHORT BOWEL SYNDROME
(SBS) A SINGLE CENTER EXPERIENCE. Clarivet Torres1,2, Vahe Badalyan1,2
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Goal:
To analyze the outcomes in children with SBS, parenteral nutrition dependence (PND) treated in a single center
from 2007 to 2021.
Methodology:
Outcomes included death, transplant, conjugated bilirubin (CB) normalization and enteral autonomy. Height, weight
Z score, platelet count, albumin, and bilirubin levels were measured at the beginning and end of the study.
Results:
One-hundred-sixty-four SBS children (97males) with a 4.6-month median time of PND were enrolled. Median
residual intestinal length in 119 patients was 19% (40 cm). Eighty-seven (73%) had no ileocecal valve, 13 had no
colon. Median daily caloric requirement by PN was 100%. 101 patients had IFALD (84 had elevated CB, 17 had
normalized CB, but had fibrosis on liver biopsy at enrollment). Eighty-two (97.6%) normalized the CB with
treatment over a median of 8.2 weeks. Mean CB was 8.2 mg/dL. Two patients remained cholestatic, one was
transplanted and the other died. Forty-three had a liver biopsy. Of these 39 (90.6%) had fibrosis, including 23 (53 %)
with bridging fibrosis or cirrhosis. Fifteen were evaluated for liver-small bowel transplant, 4 were transplanted, 4
were listed, 3 achieved enteral autonomy, 1 minimized their PN and 3 were not transplant candidates. Three died (1
post-transplant). Of the 153 remaining patients, 130 weaned off PN over a mean of 7.7 months (median 4 months).
Overall survival was 98%. Laboratory parameters improved significantly.
Conclusion:
We demonstrate high survival and enteral autonomy rates among children’s with SBS, with medical and nontransplant surgical options. Intestinal transplant is considered when those measures fail.

359 PRESENTATION OF PEDIATRIC CELIAC DISEASE: PHASE ONE CELIACKIDS MULTICENTER
SURVEY RESULTS. Drew Krueger13, Melissa Reed10, Hilary Jericho2, Nasim Sabery Khavani3, Imad
Absah4, Jocelyn Silvester5, Vahe Badalyan6, Lisa Fahey7, Maureen Leonard8, Tracy Ediger9, stephanie
regis5, Temara Hajjat1,14, Dale Lee11, Mary Shull12, Daniel Mallon1,14
1
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School of Medicine, Chicago, IL; 3Pediatric Gastroenterology, Hepatology and Nutrition, Lucile Salter Packard
Children's Hospital at Stanford, Palo Alto, CA; 4Pediatric Gastroenterology, Hepatology and Nutrition, Mayo
Clinic Minnesota, Rochester, MN; 5Pediatric Gastroenterology, Hepatology and Nutrition, Boston Children's
Hospital, Boston, MA; 6Pediatric Gastroenterology and Nutrition, Children's National
Hospital, Washington, ; 7Pediatric Gastroenterology, Hepatology and Nutrition, The Children's Hospital of
Philadelphia, Philadelphia, PA; 8Center for Celiac Research and Treatment, Massachusetts General
Hospital, Boston, MA; 9Pediatric Gastroenterology, Hepatology and Nutrition, Nationwide Children's
Hospital, Columbus, OH; 10Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 11Pediatric
Gastroenterology, Hepatology and Nutrition, Seattle Children's Hospital, Seattle, WA; 12Pediatric
Gastroenterology, Hepatology and Nutrition, Children's Hospital Colorado, Aurora, CO; 13University of Cincinnati
College of Medicine, Cincinnati, OH; 14Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH
Background: Celiac disease is believed to be widely underdiagnosed in children, even in the context of increasing
awareness and improved diagnostics over recent years. A more robust understanding of how this disease typically
presents in pediatric patients is required to better direct screening efforts and subsequently improve patient
outcomes. The objective of this study is to characterize the clinical presentation of pediatric patients diagnosed with
celiac disease in the United States through retrospective analysis of demographic and anthropometric data,
presenting symptoms, comorbidities, and serologic findings.
Methods: We conducted a retrospective chart review of 478 participants recruited for an ongoing cohort study
across eleven US health centers. Trained reviewers extracted information from electronic health records in a
systematic, standardized manner. Descriptive statistical analysis was conducted on a deidentified dataset to analyze
demographics, presenting symptoms, and diagnostic methods.
Results: Of the 478 subjects, 280 (59%) were female and most identified as white (n=420, 88%), with the second
most commonly self-identified race being Asian (n=15, 3.1%). The median age at diagnosis was 6.4 years, with a
range from 1.0-16.2 years.
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The most common presenting symptoms were abdominal pain (n=269, 56%), weight loss/poor weight gain (n=145,
30%), and constipation (n=143, 30%); 35 subjects (7%) were asymptomatic. A family history of celiac disease was
present in 162 (34%) subjects. Common comorbid conditions included anxiety (n=36, 7.5%), ADHD (n=28, 5.9%),
type 1 diabetes (n=20, 4.2%), and eosinophilic esophagitis (n=16, 3.3%).
For those with a calculable Body Mass Index (BMI), the mean BMI z-score was -0.11, with a roughly normal
distribution (Fig 1). Over two-thirds of subjects (n=283, 67%) had a BMI with a z-score between -1 and 1.
Tissue Transglutaminase (TTG) immunoglobulin A (IgA) values were elevated in 95% (406/426) of subjects with
this test reported, with 50% (n=212) having a TTG IgA greater than or equal to 10 times the upper limit of normal
(Fig 2). Of those with a normal TTG IgA (n=20, 4.7%), six (30%) were IgA deficient (TTG IgA < 20), and five of
these six subjects had elevated deamidated gliadin peptide (DGP) immunoglobulin G (IgG) or TTG IgG. Not all
subjects had a total IgA measured. Of the 321 subjects with a reported total serum IgA value, nearly all (n=309,
96%) were IgA sufficient. Eleven subjects in this study were both IgA sufficient and had a normal TTG IgA value,
six of whom had additional serologies (Endomysial antibody test, DGP IgG, DGP IgA, and/or TTG IgG) which
yielded abnormal results in three. In subjects who were IgA deficient (12/321, 3.7%), nearly all (n=11, 92%) had an
abnormal TTG IgG or DGP IgG serology. Ten subjects were IgA sufficient and had no abnormal serologic tests.
Conclusions: In a large, multicenter cohort study, children with celiac disease have variable presenting symptoms,
BMI, and comorbidities. While gastrointestinal symptoms are common, they are not ubiquitous, and BMI will often
be normal. The comorbid conditions of type 1 diabetes and eosinophilic esophagitis were overrepresented in those
with celiac disease as compared to the general pediatric population. TTG IgA was elevated in nearly all IgA
sufficient patients, with elevations greater than ten times the upper limit of half of the time. Few IgA sufficient
patients had normal TTG IgA and abnormal alternative serologies. In subjects with celiac disease who are IgA
deficient, they will almost always have abnormal IgG serologies (DGP IgG and/or TTG IgG).
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360 CELIAC DISEASE AND FOOD BANKS IN COLORADO DURING THE COVID-19
PANDEMIC. Edward Hoffenberg1, Mary Shull1, Marisa Stahl1, Edyth Moldow1, Sadie Nagle2
1
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Colorado, Aurora, CO
Background: In Colorado, food insecurity affects about 10% of patients with celiac disease and is associated with
decreased adherence to gluten-free diet. With the COVID-19 pandemic, demand for gluten-free foods from food
banks increased. We sought to assess the availability of gluten-free foods at food banks in Colorado during the
pandemic.
Methods: Food banks in Colorado were asked to complete a survey about general understanding of celiac disease
and identifying perceived barriers to providing gluten-free foods to people with celiac disease and food insecurity.
In-person visits with additional predefined questions for the director were planned.
Results: Of the 63 food banks contacted, 27 (43%) responded and 15 (24%) completed questionnaires (Table).
Some in the Denver Metro area reported no barriers as they felt well equipped with resources and information
related to celiac disease. The most common barrier reported was access to gluten-free foods from both donors and
from mass suppliers. The next most common barriers were volunteer training and lack of celiac community
advocacy about need. Of 16 providing written responses, 8 requested written resources and 3 indicated a separate
area for those with food restrictions and adequate supply of gluten-free foods.
Only one food bank was visited. The others were inaccessible due to lack of resources or capacity due to the
pandemic or lack of communication. The food bank visited was Integrated Family Community Services, a social
service whose mission is to alleviate hunger and empower people to make health adjustments. This food bank works
with hospitals and the community to support low-income families in Englewood CO, an area with population at high
risk of food insecurity. The director at this food bank reported knowing what celiac disease and gluten-free are, as
well as trying to provide food for those with specific food restrictions. Prior to COVID, recipients could select the
food items they wanted, and gluten-free pastas, flours, breads were separated, as were low glycemic foods for those
with diabetes and low sodium foods for those with hypertension. However, due to COVID restrictions, this was no
longer possible; volunteers put together pre-made boxes, but not gluten-free boxes.
Conclusions: During the COVID-19 pandemic, demand for gluten-free food items increased; however, not only was
there diminished supply of gluten-free foods to food banks by large and small donors, food banks also were reduced
in their capacity to sort and deliver the gluten-free foods to those in need. In addition, there was little awareness of
the need for gluten-free donations and the need for volunteers at the food banks. Food insecurity is a contributing
factor in adverse health outcomes for celiac disease.
Discussion: Food insecurity is common, impacting 10%-20% of families with celiac disease and is associated with
rural communities, reduced adherence to the gluten-free diet, and the burden of the higher cost of gluten-free foods
on low income families. Recognizing the impact on social determinants of health, the US Preventive Services Task
Force is developing a research agenda for food insecurity. Strategies celiac centers could adapt to improve access
include 1) focused advocacy to increase donations to food banks by gluten-free food producers, 2) creation of areas
within food pantries for special dietary needs, 3) provide expert dietitian support to food banks, 4) develop written
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resources about gluten-free foods, labelling and recipes for food banks, and 5) improve staffing by promoting
volunteering.
Limitations of this study include low participation rate by food pantries, inability to visit more than one pantry
during this study, and extrapolation of findings to other areas outside Colorado. Future directions could include
studies to increase health care systems awareness of and screening for food insecurity (demand side), as well as
partnering with food banks and gluten free food manufacturers and suppliers to enhance the availability of these
foods (supply side) and then assess any impact on health outcomes.

MEDICAL EDUCATION
362 ENHANCING PEDIATRIC ENDOSCOPY EDUCATION: USING LIVE ENDOSCOPY IN ADULT
PATIENTS TO SUPPLEMENT ENDOSCOPY VOLUME DURING PEDIATRIC GASTROENTEROLOGY
FELLOWSHIP. Andrew Liman, Roberto Gugig, Marwa Abu El Haija, Megan Christofferson, Monique Barakat
Lucile Packard Children's Hospital Gastroenterology Hepatology and Nutrition, Palo Alto, CA
Introduction
Pediatric gastroenterology (GI) fellows often graduate with fewer colonoscopies than recommended for establishing
competency1,2. Live endoscopy on adult patients can potentially be used to supplement pediatric GI training, but no
studies assess the impact of this approach. We piloted half-day live endoscopy sessions with adult patients for our
pediatric GI fellows and assessed their comfort with endoscopy before and after this intervention.
Methods
Fellows were assigned half-day endoscopy sessions with adult patients under supervision of an adult GI faculty
member. Sessions emphasized higher-volume performance of specific maneuvers (e.g. navigation of sigmoid colon,
polypectomy, terminal ileum intubation, etc.) with observation of the rest of each procedure to maintain procedure
efficiency. A survey was sent to each fellow via Qualtrics 1 week before and immediately after each session. The
survey was built upon core principles of endoscopy from the American Society for Gastrointestinal Endoscopy3,4,
and was reviewed by 5 medical education experts who provided feedback on its development.
Results
6 fellows (3 in their second year and 3 in their third year) completed their pre-session survey, participated in the
session, and completed their post-session survey. Their responses are attached.
Discussion
Generally, there was an increase in comfort performing colonoscopy maneuvers, but a decrease in comfort
performing upper endoscopy maneuvers. The latter was unexpected but not necessarily surprising; we believe, and
fellow comments indicate, that the decreases may represent the tendency for comfort to decrease as new time
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constraints and expectations are introduced into a skillset that is already developed, as upper endoscopy is performed
far more frequently than colonoscopy among our fellows. This explanation is further supported by the otherwise
positive evaluation of the sessions, with fellows noting that their endoscopy skills improved as a result of this
session and that they would like to participate in more sessions. There was also an improvement in enjoyment
performing endoscopy and anxiety performing upper endoscopy.
Conclusion
Performing live endoscopy on adult patients was well received among our fellows and had a positive impact on
enjoyment of endoscopy, anxiety around upper endoscopy, and comfort performing colonoscopy maneuvers. Our
next step is to pilot a structured endoscopy curriculum for our fellows that will incorporate this learning modality,
with the addition of objective pre- and post- curriculum skills assessments.
References
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doi:10.1097/MPG.0b013e31827a78d6
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363 THE ENGAGE CURRICULUM = EVIDENCE BASED NON-PHARMACOLOGIC
GASTROENTEROLOGY CURRICULUM. Bhavika Chepuri1, Hilary McClafferty3, Becky Blakenburg2, Ann Ming
Yeh1
1
Pediatric Gastroenterology, Stanford University, Stanford, CA; 2Pediatrics, Stanford
University, Stanford, CA; 3Pediatric Emergency Medicine, Tucson Medical Center, Tucson, AZ
Background: The use of non-pharmacologic therapies is high in the pediatric population; with 70% prevalence in
outpatient specialty clinics. Pediatric gastroenterology (GI) includes many of the top conditions in which Integrative
Medicine is used, such as functional gastrointestinal disorders and inflammatory bowel disease. Currently,
modalities such as peppermint as an antispasmodic agent, clinical hypnosis for dyspepsia, and diet elimination
techniques such as low FODMAP diet in Irritable Bowel Syndrome are utilized. Although surveys of pediatricians
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have indicated a desire for more training in integrative therapies, no studies to date have assessed physicians’
knowledge gaps, attitudes, and barriers in pediatric GI providers. Further, there is currently no unified curriculum
for pediatric GI providers nationally on the evidence-base of integrative modalities and how to apply these
modalities in clinical practice. This study aims to identify pediatric gastroenterologists’ knowledge gaps, attitudes,
barriers, and curricular needs towards integrative treatment modalities. We will review updates in this research study
including survey results, curriculum design, and next steps.
Design/Methods: This is an IRB exempt, multi-phase project. Phase 1: Needs Assessment. With approval from the
NASPGHAN Survey Review Task Force, a 30-question survey via Qualtrics was developed and distributed via the
Integrative Medicine Special Interest Group to ~250 pediatric GI physicians in various NASPGHAN Committees in
May 2022. Messick’s framework for validity including prioritizing content validity and analyzing response process
guided survey creation. Questions assessed 1) demographics, 2) knowledge, 3) barriers, 4) culture, and 5) interest in
integrative modalities. Phase 2: Develop a multimodal pilot curriculum targeting pediatric GI physicians to increase
awareness and comfort in utilizing integrative approaches to pediatric GI. A review of the literature and existing
evidence-based modalities will serve as the primary content guided by Social Cognitive Theory and Kern’s 6 steps
of Curriculum Development. Phase 3: Pilot information will be collected to evaluate the first three levels of
Kirkpatrick’s model (Reaction, Learning, Behavior). Paired t-tests and descriptive statistics will be used to evaluate
for significant differences in survey responses post curriculum.
Results: Preliminary results of the phase 1 survey will be available for presentation at time of conference. We hope
to elicit valuable insight amongst providers that will help us develop pilot curriculum content and effective teaching
strategies.
Conclusion: Providers’ knowledge attitudes and beliefs around integrative medicine for Pediatric GI will inform the
creation of a comprehensive and effective pilot curriculum, with the potential to be developed for programs and
providers across the nation.

364* MEDICAL LINE ENTANGLEMENT: HONESTLY, IT'S TERRIFYING. Cara Larimer, Vanessa
Sumner
Moog, Salt Lake City, UT
Purpose
When it comes to children, it is well known there are risk of strangulation with household items such as blind cords.
Medical line entanglement (MLE) is a risk that exists with medical devices with lines. Examples of lines include: IV
tubing, enteral feeding bag tubing, oxygen tubing, or monitor cords. MLE can be described when a medical line
becomes entangled around a body part, under a body part, or when lines become tangled with each other.
The FDA published a communication in February 2022, reporting two pediatric deaths from enteral feeding delivery
sets due to strangulation. The risk of harm associated with MLE seem obvious, however there seems to be a
significant gap in awareness. Therefore this study focused on evaluation of awareness of the risk of MLE and
identification of educational practices related to MLE.
Methods
Three groups were identified for an anonymous online survey titled Medical Line Entanglement (MLE) Awareness.
They included Parent/Caregivers (referred to as parent) of child/patient (child) with a medical line, clinicians from
outpatient pediatric GI clinics, and clinicians from pediatric acute care facilities. Specific survey for each group and
they were shared through medical associations and patient advocacy email listserv.
Results
Thirty-four clinicians identified from pediatric acute care, completed the acute care survey. 30 (88.2%) responded
they are aware of the risks of MLE, while 4 (11.8%) responded no or not sure. Only 1 (2.9%) reported that their
facility has a policy addressing MLE. 33 (97.1%) reported they do not have a policy or are not sure if their facility
has one.
Forty clinicians, identified as working in an outpatient ped GI clinic, completed the outpatient clinic survey. 32
(80%) responded they are aware of the risks of MLE, while 8 (20%) responded no or not sure. Only 3 (7.5%)
reported that their clinic has a policy addressing MLE. 37 (92.5%) reported their outpatient ped GI clinic does not
have a MLE policy or are not sure if they have one.
There were 60 responses from parents of children under the age of 12 years old. This group represents 47 (78%)
children who receive tube feedings, 3 (5%) receive TPN, and 10 (17%) who receive both tube feeding and TPN. Of
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those 60 responses, 50 (83%) confirmed their child/patient receives infusions or feedings while sleeping.
Specific questions were asked if they have experienced MLE around a body part. If the parent responded yes, they
were then asked to identify the body part. 48 parent/caregivers provided a response identifying the body part, which
all 48 listed the neck. The following question saw a drop out rate of participants, leading to only 24 responses on the
frequency of how often the tubing has become entangled around the child's neck. Of those 24 responses, 13 (54%)
reported the tubing has become entangled around the neck more than four times.
The parent were asked if they received information about the risk of MLE when the child first received a medical
device with a line. Only 4 (8%) of the 53 responses reported that they had received information about MLE. The
parents were asked if they felt their child is at risk for MLE, 54% assessed their child was at average to very high
risk for MLE.
Conclusion
Our study found that awareness of the risks related to MLE exists within the clinical community, yet there is a lack
of policies directing the transfer of this important information to end users in the pediatric acute care and outpatient
GI clinics. We identified when a clinician provides medical devices with lines, education relate to MLE is often not
provided to the parents/caregivers or it is not recalled by the parent/caregiver. Most parent respondents believe their
child is at risk for MLE. One parent went as far as to write in their survey “honestly, its terrifying”.
In conclusion there is a need for increased awareness and education of MLE. Providers, including any members of
the clinical care team, of patients who are at risk of medical line entanglement should discuss with the parent how to
properly manage and monitor the lines of their medical device to reduce and prevent devastating consequences such
as strangulation and death.

365 WORKPLACE-BASED ELECTRONIC PROCEDURE ASSESSMENTS FOR PEDIATRIC
GASTROENTEROLOGY FELLOWS. Elizabeth Berg, Steven Lobritto, Ali Mencin, Joseph Picoraro, Sarah
Lusman
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Pediatrics, Columbia University Irving Medical Center, New York, NY
BACKGROUND: The ability to perform endoscopic procedures safely, effectively, and efficiently is an important
aspect of gastroenterology (GI) practice and has been identified as an Entrustable Professional Activity (EPA) by the
North American Society for Pediatric Gastroenterology, Hepatology and Nutrition (NASPGHAN) Task Force on
EPAs for pediatric GI fellows. Feedback and assessment are integral to endoscopy training. Workplace-based
assessments foster observation of clinical skills in real time and promote a culture of reflective practice. Multiple
feedback tools have been developed to assess endoscopic skills for adult GI trainees. One of those tools was adapted
for pediatric GI trainees: the Gastrointestinal Endoscopy Competency Assessment Tool for Pediatric Colonoscopy
(GiECATkids). It has demonstrated excellent reliability and validity for pediatric endoscopy assessment. Barriers to
meaningful usage of these tools include the time required to complete them during a busy procedure session and
hesitance of the trainee to request feedback. Procedure-based specialties such as surgery and obstetrics/gynecology
have used real-time electronic evaluations to provide feedback and record assessments of residents’ performance.
OBJECTIVES: Our primary objective was to create a workplace-based electronic assessment tool to expedite
frequent and timely feedback to pediatric GI fellows in the procedure suite. Secondary objectives were to improve
faculty and fellow satisfaction with giving and receiving feedback on procedures and to provide the Clinical
Competency Committee (CCC) with useful data for assigning milestones and assessing progress in trainees'
procedural competency.
METHODS: An electronic evaluation was created using Qualtrics XM survey software. The evaluation was
designed as a brief, user-friendly questionnaire accessible on a smartphone via QR code. One evaluation designed
with branching logic triggered questions specifically targeted to esophagogastroduodenoscopy (EGD) and/or
colonoscopy. A similar format was used for liver biopsy. Questions were adapted from the NASPGHAN EPA for
endoscopy procedures and the GiECATkids checklist. The questionnaire included 8 questions with 5-point Likert
scale responses and a free text box for comments. QR codes were posted in the procedure suite and attached to the
trainees’ ID tags for ease of access and to encourage fellows to solicit feedback if not routinely provided.
Satisfaction with the tool was then assessed by non-validated surveys administered to all fellows and faculty after
two years of use of the electronic evaluation.
RESULTS: Seventy-two percent of faculty and 100% of fellows responded to the feedback survey. Seventy-five
percent of faculty agreed or strongly agreed that the evaluations were easy to access and fill out but only 38%
reported filling them out most or all of the time. Some faculty commented that they would appreciate reminders
from fellows. Seventy-five percent of faculty and 100% of fellows agreed or strongly agreed that the evaluations
captured important aspects of EGD and colonoscopy and provided helpful feedback. The majority of faculty
reported that the evaluations were useful for assigning Milestones (69%) and for providing overall feedback to
fellows (85%). Eighty-three percent of fellows reported that the evaluations prompted faculty to give more feedback
and 50% reported that the evaluations improved their endoscopic skills and comfort level when performing
procedures. Fellows were asked how often faculty filled out the evaluations and the responses were variable but
tended towards most faculty filling them out after a reminder.
DISCUSSION: A brief, smartphone-accessible workplace-based electronic procedure assessment tool is feasible to
use for pediatric endoscopy and can capture important aspects of procedural skills. It may prompt faculty to give
more verbal feedback and, when aggregated, can provide a fellow and CCC with longitudinal data about the fellow’s
progressive competence. To our knowledge, this is the first report of an electronic real-time endoscopy assessment
tool in pediatric GI. Encouraging faculty to utilize real-time workplace-based assessments and empowering fellows
to encourage faculty to use the tool are important for creating a culture of feedback and professionalism.

366 WHAT DOES IT TAKE TO TEACH? TRAINEE PERSPECTIVES ON MEANINGFUL TEACHING
DURING CONSULT INTERACTIONS. Jessica Rutsky1, Daniel Schumacher2, Daniel Mallon1
1
Pediatric Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Emergency
Medicine, Cincinnati Children's Hospital Medical Center, Cincinnati, OH
Background: Consults are occurring with increasing frequency on inpatient pediatric services, and consult
interactions between residents and fellows provide a rich opportunity for teaching and learning. Despite multiple
barriers that have been described in the literature, trainees are interested in teaching and learning during consult
interactions. However, what constitutes a meaningful teaching interaction in trainees’ minds has not been described
in this context. The goal of this study was to explore how subspecialty fellows and consulting residents define
“meaningful teaching interactions” in the context of consults and describe the most important factors that promote or
impede meaningful teaching.
Methods: Four focus groups were conducted with 21 trainees at Cincinnati Children’s Hospital Medical Center (two
focus groups with a total of 11 pediatric subspecialty fellows and two with a total of 10 residents). Focus groups
explored what trainees perceived as meaningful teaching interactions during consults as well as facilitators and
barriers to meaningful teaching. Focus group audio recordings were transcribed and analyzed using thematic
analysis to inductively create categories and themes from participant responses.
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Results: Five central factors defined meaningful teaching interactions, consisting of three themes related to the
conditions for meaningful teaching and two themes focused on the content of meaningful teaching. Themes for
conditions included: (1) Face-to-face interactions; (2) Mutual interest and receptivity; and (3) Timing and workload.
Themes for content included: (4) Relevance; and (5) Clinical Pearls.
Face-to-face interactions range from “co-rounding” (in which the consulting team and the consult team perform
morning rounds together) or residents and fellows seeing consult patients together to simply discussing consult
recommendations in-person. One resident noted that “anytime someone comes in person, it's always very helpful
and educational.”
Mutual interest and receptivity were an often necessary condition to the occurrence of meaningful teaching
interactions. Residents demonstrate interest or receptivity to learning via their tone of voice, knowledge of the
patient, or questions asked. Similarly, fellows demonstrate interest or receptivity to teaching by their tone of voice in
receiving the consult, overall attitude, or questions asked. Both residents and fellows acknowledged the utility in one
party actively asking for or offering a teaching opportunity, such as making someone “feel like they have the time or
the desire to teach you” but expressed that they are not willing to force it on one another. Mutual interest and
receptivity are also influenced by mood, preparation, and timing.
Timing and workload reflect the complexity and nuance of trainee schedules as it relates to their ability to teach and
learn. Setting a planned time for teaching was noted by both groups as beneficial. Fellows described the timing
during the week as a factor influencing their interest and willingness to teach: “I feel like I'm more prone to teach on
a Monday or a Tuesday, where I rested on Saturday, Sunday; compared to a Friday, where I just want to get out.”
Time of day was greatly influenced by described workload of trainees, who both recognized that their often
discordant schedules could impede the opportunity to have a meaningful teaching interaction. Residents referenced
their disinterest in learning overnight and during scheduled lecture times.
When describing the content of meaningful teaching interactions, both residents and fellows focused on the
relevance of the material toward current and future clinical patient care. Fellows emphasized the importance of
teaching general pediatrics concepts related to their subspecialty as well as material relevant to pediatric boards.
They also cited meaningful teaching being something residents “can use going forward in their day-to-day clinical
experiences.” Residents further described the ability to think through next steps in management plans or to explain
the reasoning behind recommendations to a family or their team as evidence of meaningful teaching. Absence of a
relevant consult question was an oft-cited reason for the lack of a meaningful teaching opportunity.
Both groups also highlighted that content of meaningful teaching interactions should focus on clinical pearls rather
than longer teaching sessions. Participants described clinical pearls as “little teaching moments,” “teach[ing] on the
fly,” “little pearls,” or “quick hit[s].”
Conclusion: In practice, appropriate educational content combined with mutual interest, receptivity, and optimal
timing can create a context in which consult fellows can foster meaningful teaching opportunities for consulting
residents.

367 INCORPORATING A NOVEL GI PSYCHOLOGY CURRICULUM IN DIDACTIC TRAINING FOR
FUTURE PEDIATRIC GASTROENTERLOGISTS. Kelly Rodriguez2,1, Elizabeth Turner2,1, Kari Baber2,1, Margo
Szabo2,1, Sarah Mayer-Brown2,1, Christina Holbein2,1, Caroline Wilkes2,1, Lauren Fussner2,1, Brooke Boyer2, Rosara
Bass2, Tamir Diamond2, Elana Mitchel2, Hillary Moore3, Kahleb Graham4,5, Amit Shah2, Elizabeth Maxwell2
1
Department of Child and Adolescent Psychiatry and Behavioral Sciences, Children's Hospital of
Philadelphia, Philadelphia, PA; 2Division of Gastroenterology, Hepatology & Nutrition, Children's Hospital of
Philadelphia, Philadelphia, PA; 3Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Columbia
University Medical Center, New York, NY; 4Division of Gastroenterology and Nutrition, Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH; 5Department of Pediatrics, University of Cincinnati College of
Medicine, Cincinnati, OK
Background: NASPGHAN guidelines for fellowship training in pediatric gastroenterology (GI) highlight the
importance of multidisciplinary treatment across GI conditions. Specific required medical knowledge for pediatric
GI fellows includes (1) understanding of the biopsychosocial model and brain-gut axis involvement in functional GI
disorders (FGIDs) and (2) familiarity with the role of psychological evaluation and interventions within the
multidisciplinary management of FGIDs. Pediatric psychologists are well-suited to provide this training as education
of interdisciplinary professionals is a defining competency in pediatric psychology. While pediatric GI psychologists
may be informally involved in the training of GI fellows through shared multidisciplinary patient care, we sought to
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develop a didactic series to formalize a GI Psychology curriculum consistent with clinical training guidelines and
the expressed interests of fellows at our institution.
Method: GI psychologists and GI chief fellows at Children’s Hospital of Philadelphia (CHOP) developed an 8lecture didactic series to be incorporated into an existing weekly didactic meeting for all GI fellows. GI
psychologists presented a topic quarterly over the course of 2 training years (FY20-FY21). Topics for the inaugural
2-year series were: Introduction to GI Psychology, Giving the Positive Functional Diagnosis, Cognitive Behavioral
Therapy for Functional Abdominal Pain Disorders, Behavioral Interventions for Constipation and Encopresis,
Psychosocial Adjustment in Inflammatory Bowel Disease, Behavioral Treatment of Rumination Syndrome, Somatic
Symptom Disorders, and Treatment Adherence. In summer 2020, GI psychologists also presented an unplanned
didactic session related to coping with secondary traumatic stress during the COVID-19 pandemic. For the next
iteration of the 2-year series (FY22-FY23), GI psychologists selected a new topic of Feeding and Eating Difficulties:
Role of GI Psychology to replace Introduction to GI Psychology. Introduction to GI Psychology was moved to a
fellow orientation session. Fellows participated in the first three years of the program which spanned the inaugural
2-year series and 1 year of a second series (n = 12, 11, 11). Attendance at specific didactic sessions was not
recorded. At the end of each training year, fellows completed an anonymous program evaluation survey via
REDCap for ongoing quality improvement. Fellows rated 5 items assessing the impact of the didactics on their
knowledge of the biopsychosocial approach, delivery of clinical impressions and recommendations, confidence with
description of psychological goals and strategies, and recommendations for continuation of the GI Psychology
didactics. Items were scored on a 5-point Likert scale ranging from Strongly Agree to Strongly Disagree. During the
inaugural 2-year series, the survey also included items rating the value of each didactic topic. Each year the survey
allowed for open-ended suggestions for additional topics.
Results: The GI Psychology didactic series for GI fellows has been implemented successfully at CHOP for an
inaugural 2-year series (FY20-FY21) with a second series currently in progress (FY22-FY23). Although survey
response rate was low (33% FY20; 9% FY21; 45% FY22), 100% of the fellows completing the survey
Agree/Strongly Agree the didactic series increased their knowledge of the biopsychosocial approach to managing GI
conditions, informed how they deliver clinical impressions and treatment recommendations for patients/families,
recommended continued GI Psychology involvement in GI fellow didactics and recommended other institutions
consider Psychology involvement in GI fellow didactic education. Additionally, 80% of the fellows Agree/Strongly
Agree the didactic series increased their confidence to describe common goals and strategies within psychological
treatment for patients with GI conditions.
Conclusion: We describe development of a novel GI Psychology curriculum for GI fellows at CHOP focused on
core topics to enhance competency in the biopsychosocial approach across GI conditions, which was favorably
evaluated by GI fellows. Fellowship training programs in pediatric GI may wish to consider a similar approach to
incorporating didactic training from pediatric psychologists. Doing so may increase relevant medical knowledge and
facilitate experience with and use of a multidisciplinary approach to evaluation and management across GI
conditions, consistent with NASPGHAN clinical training guidelines and calls for best practice to incorporate
integrated psychological care across GI conditions.

368 REDISIGNING INFLAMMATORY BOWEL DISEASE EDUCATION: A COMPREHENSIVE
CURRICULUM FOR THE GENERAL PEDIATRIC GASTROENTEROLOGY FELLOW. Madelyn
Cohen1, Brendan Boyle1,2, Jennifer Dotson1,2, Ross Maltz1,2, Hilary Michel1,2
1
Pediatric Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Pediatrics, The Ohio State
University, Columbus, OH
Background: The incidence and complexity of pediatric inflammatory bowel disease (IBD) is increasing,
highlighting the importance that every pediatric gastroenterologist be comfortable with routine IBD diagnosis,
evaluation, and management. The foundation of this knowledge is acquired during gastroenterology (GI) fellowship.
IBD education has been emphasized by both the North American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition (NASPGHAN) and the Crohn’s and Colitis Foundation, yet surveys of both pediatric and
adult GI fellows report suboptimal IBD education and lack confidence in their ability to provide both outpatient and
inpatient IBD care. Studies have shown that a variety of educational interventions, including structed didactic
sessions, small group learning, and online modules can address these gaps. In this project, we aimed to develop a
longitudinal IBD curriculum for pediatric GI fellows, seeking to improve learner knowledge, skills, and confidence
in caring for children and adolescents with IBD.
Method: In 2020, we conducted a needs assessment of our pediatric GI fellows and IBD faculty to identify
educational gaps and solicit topics of interest for the curriculum. We piloted the curriculum over the following year
using a virtual platform and sought feedback from participants after each session. Using feedback from the pilot
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program and incorporating gaps previously identified in the literature, we formalized our curriculum for the 20212022 academic year, defining overarching curricular goals and ensuring curricular content addressed the entrustable
professional activities (EPAs) set by NASPGHAN and the American Board of Pediatrics content related to IBD.
The curriculum was delivered over 12, hour-long sessions, each with their own specific learning objectives. Session
topics included diagnosis and management of pediatric IBD, identification and treatment of complications and
comorbidities, and communication skills training. Three sessions were led by content experts (pediatric surgeon, GI
dietitian, and IBD nurse practitioner) and highlighted the importance of multidisciplinary IBD care. A variety of
teaching activities and assessments were used to best address session objectives and included longitudinal case
studies, didactic teaching sessions, small group activities, and simulated cases. We plan to repeat content annually
with educational activities tailored to adequately challenge each level of learner. Relevant resources (i.e. clinical
care algorithms and high-yield references) are compiled and made available to learners before and after sessions.
We requested feedback from learners following each session and will plan to assess overall curricular satisfaction at
the end of each academic year. IBD knowledge and confidence questionnaires were administered at baseline and
will be repeated annually. IBD-related In Training Exam scores will be retrospectively assessed as a historical
control and prospectively followed for participants in the curriculum.
Results: Nine pediatric gastroenterology fellows per year participated in the IBD curriculum. On average, 7 out of 9
fellows were able to attend each session. At the end of the pilot testing period, fellows were surveyed regarding the
need for and relevance of an IBD curriculum; 100% (N=9) thought the curriculum was needed and should be
continued. Outcome data (knowledge, comfort, satisfaction) will be collected at the end of the academic year so is
not yet available, but post-session evaluations demonstrated that an average of 4.75 out of the 9 fellows completed
evaluations, with average satisfaction scores of 3.76/4 on a Likert scale (1=needs improvement, 4=exemplary).
Furthermore, all fellows agreed or strongly agree that each session was worthwhile to attend, and that they would
recommend it to a colleague.
Conclusions: Pediatric and adult gastroenterology fellows frequently report suboptimal knowledge and confidence
regarding caring for patients with IBD following their fellowship training. We piloted and delivered an evidencebased, comprehensive IBD curriculum to our pediatric GI fellows with high satisfaction scores and anticipated
increases in knowledge and confidence. In the future, we aim to improve upon our prior work and ultimately,
disseminate it to other pediatric GI fellowship training programs.

369 IMPLEMENTING A CHECKLIST FOR THE CARE OF INFANTS, CHILDREN, AND
ADOLESCENTS REQUIRING LIVER TRANSPLANTATION HELPS INCREASE THE ENTRUSTMENT
LEVEL OF TRAINEES DURING FELLOWSHIP. MARIA ROJAS GALLEGOS, Saurabh Talathi
PEDIATRIC GASTROENTEROLOGY, The University of Oklahoma College of Medicine, Oklahoma City, OK
Background:
Checklists have been implemented in several environments in safety-critical industries, including healthcare. This is
because they can be relatively easy to implement, inexpensive, and can reduce the incidence of errors and improve
patient outcomes. For example, a study done by McLean et al. where they implemented a checklist for their pediatric
oncology clinic showed that most practitioners reported satisfaction and a belief of efficacy with the use of the
checklist [1].
The practice guidelines from the North American Society for Pediatric Gastroenterology, Hepatology and Nutrition;
the American Association for the study of Liver Diseases, and the American Society for Transplantation regarding
the evaluation of pediatric patients for liver transplant [2], long term management of the pediatric patient after liver
transplant [3], and in the assessment of cholestatic jaundice in Infants [4], is based on review and analysis of
published literature as well as experts opinions using the Grading of Recommendations, Assessment, Development,
and Evaluation (GRADE) score. These recommendations provide a structured approach for managing these patients,
which is critical given their medical complexity. Having a checklist created based on these recommendations during
office visits will ensure no critical aspects of their care are missed. In addition, it will help the clinician identify
possible complications/exacerbations and manage them in a timely manner. Another benefit of using a checklist will
be the improvement of medical records documentation and, therefore, better communication with the
multidisciplinary team, other providers, and transition to adult medicine.
The NASPGHAN Guidelines for Training in Pediatric Gastroenterology acknowledge the difficulty in assessing
trainees based on the ACGME competencies. A proposed solution is the creation of entrustable professional
activities (EPAs). EPAs provide a clinical context to judge a trainee's competence in more than one of the six areas
defined by ACGME. EPAs are part of the essential professional work; they must require adequate knowledge, skill,
and attitude; lead to a recognized output of professional labor; be independently executable, and be observable and
measurable in their process and outcome [5]. The fellow's successful and adequate use of this checklist during
training can be a helpful learning tool. In addition, it can help the teaching faculty have an objective, longitudinal,
and measurable way to evaluate the trainee in their ability to care for these patients independently.
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Results:
We created two checklists based on the practice guidelines mentioned above. These checklists were used by the
fellows in the assessment of pre and post liver transplants at OU Children's Medical Center, Oklahoma City,
Oklahoma (USA).
Our program consists of six fellows. At the time of the survey, three were PY6, one was PY5, and two were PY4.
All of them answer a surveys regarding their confidence level executing the competencies described in the EPA.
Answer options were: not at all confident, slightly confident, somewhat confident, quite confident, and extremely
confident. Then, after six months, we sent another survey to assess their perception of the utility of using these
checklists during their training.
None of the fellows felt highly confident in any EPA competencies throughout all levels. Fellows feel quite
confident in health care maintenance (flu shot, bone health, vaccinations, and skin exam), understanding these
patients' nutritional needs, recognizing potential candidates, and completing an essential history and physical
examination. Most of them feel somewhat confident understanding the disease processes that could lead to liver
transplants. On the rest of the EPA competencies, from level 2 to 4, most felt not confident or slightly confident.
On the second survey, all the fellow found the checklist very helpful. They planned to use it during and after
fellowship, did not think it would increase their work time. They felt more confident managing the patients and
thought it helped them learn and consolidate their knowledge.
Conclusions:
Assessing trainees based on the ACGME competencies could fail to recognize gaps in knowledge and skills,
therefore, missing implementing strategies that could help increase fellows' expertise level.
Implementing a checklist helped fellows consolidate their knowledge, feel more confident in their skills, and feel
more engaged in their training programs. Attending will also have another tool to measure the entrustment level and
have a better sense of the acquirement of expertise from their trainees.
MICROBIOLOGY/MICROBIOME
371 THE RELATIONSHIP BETWEEN PEDIATRIC IRRITABLE BOWEL SYNDROME AND THE
MICROBIOME AND CHANGES WITH NEUROSTIMULATION. Daniel Castillo1, Lee A Denson1, Nicholas
Ollberding4, David Haslam2, Kevin Hommel3, Rashmi Sahay4, Neha Santucci1
1
Department of Gastroenterology, Hepatology & Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Department of Infectious Diseases, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 3Department of Behavioral Medicine & Clinical Psychology, Cincinnati Children's
Hospital Medical Center, Cincinnati, OH; 4Department of Biostatistics & Epidemiology, Cincinnati Children's
Hospital Medical Center, Cincinnati, OH
Introduction: Factors affecting the gut-brain axis including the microbiome have been implicated in the
pathophysiology of irritable bowel syndrome (IBS). Decreased microbial diversity and changes with dietary
treatments have been reported but differences in pediatric subtypes, and changes with centrally-mediated therapies
have not been studied. We aimed to: A. Compare the microbiome composition and function in pediatric IBS and
healthy controls (HC) B. Establish its relation to symptom severity, and C. Determine microbial changes with
PENFS, a non-invasive and effective treatment targeting central pain pathways.
Methods: We recruited patients ages 11-18y who were not on any probiotics or antibiotics that met the Rome IV
criteria for IBS and screened negative for inflammatory GI disorders. Patients submitted a stool sample, completed
the abdominal pain index (API), functional disability inventory (FDI), anxiety (SCARED), pain catastrophizing
scale for children (PCS-C), and sleep (Pediatric Insomnia Severity) measures, and filled daily ratings of pain, stool
frequency and consistency for 1-2 weeks. A subset of patients completed 4 weeks of PENFS as standard clinical
care and completed the research procedures immediately after and/or 2-3 months after treatment. Stool collected
from HC ages 8-20y as part of a prior study were utilized. Shotgun metagenomic sequencing was used to assess
Shannon microbial diversity, composition, and function. Level of significance for analysis was P<0.05 and a false
discovery rate (FDR) of <0.1 for metagenomics analysis (acceptable standard).
Results: Twenty-seven IBS patients (mean age 15.4y ±2.5, 82% female, 89% Caucasian, 10: diarrhea, 10:
constipation, 7: undetermined), and 34 HC (mean age 14.2y ± 2.9, 41% female, 79% Caucasian) were included.
1. Twelve microbial species (particularly Firmicutes like Streptococcaceae and Clostridiaceae) and microbial
pathways of carbohydrate degradation and long-chain fatty acid (LCFA) synthesis were increased in IBS compared
to HC (FDR p< 0.1, figure 1).
2. One enzyme family, endo-alpha-N-acetylgalactosaminidase found in Bifidobacterium longum, was inversely
associated with FDI (FDR p=0.06).
3. Of 18 patients who completed PENFS, API (3.5 vs 2.8 vs 2.6, p=0.003), FDI (25.9 vs 17.3 vs 16.8, p=0.0004),
and PCS-C (23.7 vs 14.8 vs 14.7, p=0.0009) decreased post treatment and at follow up (linear regression). Shannon
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diversity significantly decreased (p=0.03) from baseline to both post-treatment collections. Dissimilarity between
community compositions (Bray-Curtis) immediately post-treatment was significantly higher at follow-up (p=0.09,
Figure 2). C. bolteae, B. caccae, and A. finegoldii decreased with treatment (FDR p<0.1). Carbohydrate degradation
and LCFA synthesis microbial pathways decreased post-treatment and at follow-up (FDR p<0.1). R. hominis and E.
rectale were associated with decreased and three Clostridial species with increased stool consistency with treatment.
Conclusion: Increased Firmicutes, including Clostridiaceae, and LCFA synthesis microbial pathways were noted in
IBS patients suggesting pro-inflammatory and pain-potentiating effects. Similar composition has been noted in
patients with inflammatory bowel disease while LCFA have been implicated in neuro-inflammation and chronic
pain. The inverse relationship of endo-alpha-N-acetylgalactosaminidase with the FDI score supports a presence of
Bifidobacterium with decreasing disability in IBS. PENFS led to marked improvements in abdominal pain,
functioning, and catastrophizing, while Clostridial species and LCFA microbial pathways decreased with treatment
suggesting these as potential targets for centrally-mediated therapies. Larger studies are needed to build on our
initial findings.

Figure 1. A: PCA plot between all IBS (n = 27) vs HC (n = 34). B: PCA plot between the different subtypes of IBS
(IBS-C (n = 10), IBS-D (n = 10), and IBS-U (n= 7)) vs HC.
IBS, irritable bowel syndrome. HC, healthy controls. PCA, principal component analysis. IBS-C, IBS constipation
subtype. IBS-D, IBS diarrhea subtype. IBS-U, IBS undefined subtype.

Figure 2. Metabolic pathway analysis plots showing differentially abundant pathways between pre-treatment stool
samples to immediate post-treatment samples, and pre-treatment samples to the follow-up samples obtained 2-3
months after treatment.

372 CLINICAL AND ENDOSCOPIC FINDINGS OF HELICOBACTER PYLORI AND NON-PYLORI
HELICOBACTER SPECIES INFECTION IN MEXICAN PEDIATRIC POPULATION. Elizabeth CardenasAnaya1, Karla Sabillon Montoya1, Miriam Guillen Guerrero1, Ericka Montijo-Barrios1, Carolina Romo
Gonzalez2, Isabel Medina-Vera3, David Leon Cortes2, Flora Zarate-Mondragon1, Roberto CervantesBustamante1, Erick Manuel Toro-Monjaraz1, Jose Cadena Leon1, Karen Rubí Ignorosa Arellano1, Jaime Alfonso
Ramirez-Mayans1
1
Gastroenterologia, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico; 2Microbiology, Instituto
Nacional de Pediatria, Coyoacan, Mexico City, Mexico; 3Research department, Instituto Nacional de
Pediatria, Coyoacan, Mexico City, Mexico
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Helicobacter pylori (H. pylori) is a Gram-negative bacterium that infects half of the human population worldwide,
causing well described gastrointestinal symptoms and endoscopic findings. As for Non-pylori helicobacter
(NHPH) species, such as Helicobacter suis and H. Heilamani is mainly associated with zoonosis, but can also
colonize the stomach of humans, resulting in gastric pathologies, not well described, clinical nor endoscopic
findings. NHPH species are not detected by microbiological culture, making the diagnosis of this species difficult in
the pediatric population.
Objective
To describe the clinical and endoscopic findings of gastrointestinal infection by Helicobacter Pylori (H.Pylori) and
Non-pylori helicobacter species (HNPH) detected by PCR.
Material and method
Observational, analytical, cross-sectional study in 187 patients from the National Institute of Pediatrics from 2017 to
2022 who presented gastrointestinal symptoms and who underwent endoscopy with biopsies according to the
Sydney protocol. The diagnosis of NHPH infection was considered with a positive molecular test and H.pylori
infection with culture and molecular test. An association was sought by analyzing categorical variables using
Pearson's chi-square, establishing statistical significance with a value of p 0.05.
Results
From the 187 patients, 24% (45) were positive for HP and 25% (47) for NPH species. The most common symptom
presented in patients with H.P infection was abdominal pain (38%) contrasting with NPH species in which we found
a positive correlation with gastrointestinal bleeding (p= 0.045). We compare endoscopic finding of the stomach
body, antrum and duodenum.
The most common endoscopic finding associated with a H.Pylori infection is erythema of the gastric mucosa (44%),
although no correlation was found. The presence of gastric mucosal erosions, specifically in the body, is correlated
with a positive molecular test for NPH species (p<0.0001).
Discussion
Patients who were studied for having digestive symptoms or images suggestive of H, Pylori infection, also assessing
non-pylori species, Helicobacter suis, H. felis y H.Heilmannii. According to the endoscopic and clinical findings,
NHP species were associated with erosive gastritis in our population, while HP infection symptoms and mucosal
characteristics are more diverse and well described already. But there is still no endoscopic nor clinical finding that
can distinguish between these two pathogens, making molecular diagnosis relevant.
Conclusion
We conclude that infections with non-pylori Helicobacter species are of vital importance to carry out
microbiological testing as the similarities of clinical and endoscopic findings. Evidence proof of erosive gastritis is
more common for this species than for HP. The zoonotic nature of some of these species requires examining the
veterinary subjects for prevalence of non-pylori Helicobacter infections will be crucial and informative for future
studies, considering the risk of reinfection, yet not study.

373 EFFECT OF PROTON PUMP INHIBITORS ON THE RECTOSIGMOID COLON MUCOSAL
MICROBIOME AND H+/K+ ATPASE ACTIVITY . Jenelle Fernandez1, Patricia Subnaik2,1, Justin de
Boer1, Bassam Abomoelak3, Devendra Mehta1, Karoly Horvath1
1
Pediatric Gastroenterology, Arnold Palmer Hospital for Children, Orlando, FL; 2Pediatric Gastroenterology, Lee
Memorial Health System, Fort Myers, FL; 3Arnold Palmer Hospital for Children, Orlando, FL
Objectives: Meta-analyses suggest that proton pump inhibitor (PPI) therapy increases the risk of Clostridium
difficile colitis. PPIs are widely used in peptic-acid diseases as they block the H+/K+-ATPase in the gastric parietal
cells. The pathomechanism that would explain their role in the Clostridium difficile infection is not clear. Animal
studies reported the presence of H+/K+-ATPase in the distal colon. Our goal was to assess the colonic mucosal
microbiome and H+/K+-ATPase activity in children on PPI therapy compared with controls.
Methods: Eighty-seven children who underwent colonoscopy and had normal histology were enrolled into the
study. Mucosal brushing obtained for microbiome analysis and biopsies were taken from the sigmoid colon for the
measurement of H+/K+ ATPase activity.
Results: Of the 87 children, 28 were on PPI therapy and 59 were controls. There was no significant difference in the
alpha and beta diversity of microbiota taxa between the in PPI versus control group. No statistically significant
differences were found in the relative abundances of Clostridiales between the two groups (Unpaired t-test with
Welch’s correction, p-value=0.13). Similarly, there was no difference in the average mucosal H+/K+ ATPase activity
between the two groups.
Conclusion: This study on distal colonic mucosal microbiome did not reveal significant change in the microbiota
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taxa and colonic H+/K+ ATPase activity in children receiving PPI therapy compared with controls. Therefore, it is
unlikely that the PPIs association with Clostridium difficile colitis is due to distal colonic microbial changes or an
effect on H+/K+ ATPase activity in the colon.

374 COMPOSITION OF FECAL MICROBIOTA AND BILE ACIDS WITH 1 MONTH OF
ELEXACAFTOR/TEZACAFTOR/IVACAFTOR IN PEDIATRIC PATIENTS WITH CYSTIC FIBROSIS:
PRELIMINARY FINDINGS FROM THE PROMISE PEDIATRICS STUDY. Jennifer Duong6, Christopher
Pope6, Hillary Hayden1, Carson Miller1, Daniel Raftery2, Stephen Salipante3, Jessica Pittman4, Felix
Ratjen5, Margaret Rosenfeld6, Lucas Hoffman6,1
1
Microbiology, University of Washington, Seattle, WA; 2Anesthesiology and Pain Medicine, University of
Washington, Seattle, WA; 3Laboratory Medicine and Pathology, University of
Washington, Seattle, WA; 4Pediatrics, Washington University in St Louis School of Medicine, St
Louis, MO; 5Pediatrics, University of Toronto, Toronto, ON, Canada; 6Pediatrics, University of
Washington, Seattle, WA
Background: Cystic fibrosis (CF) gastrointestinal (GI) disease includes malabsorption, intestinal obstruction, and
inflammation. Children with CF frequently have fecal dysbioses relative to children without CF characterized by
increased abundance of Proteobacteria and decreased abundances of Firmicutes and Bacteroidetes. The magnitude
of these dysbioses correlate with increased fecal measures of inflammation and fat, and also with fecal bile acid
abundances, suggesting a role for bile acids in CF GI inflammation and malabsorption. Intestinal bacteria modify GI
bile acids through deconjugation, carried out by bile salt hydrolases (BSHs), and transformation of primary into
secondary bile acids. These modifications affect nutrient uptake and intestinal epithelium integrity. People with CF
often have impaired bile acid homeostasis, resulting in altered signaling by the bile acid-activated farnesoid X
receptor (FXR) system, which transcriptionally regulates multiple host functions, including GI activities and CF
transmembrane conductance regulator (CFTR) expression. However, the causes and consequences of alterations in
CF GI bile acid constituency are not well studied.
We recently found that treatment with CFTR modulator therapy elexacaftor/tezacaftor/ivacaftor (ETI) is followed by
a decrease in the fecal inflammatory measure calprotectin. We hypothesize that abundances of specific microbes,
primary and secondary bile acids, and BSH-encoding genes will differ in CF fecal samples from children with high
versus low level of fecal inflammation. We further hypothesize that ETI will reduce fecal abundances of proinflammatory pathogens and primary bile acids and increase fecal abundances of secondary bile acids and BSH
genes relative to pre-treatment values.
Methods: This study is an ancillary analysis of samples from a prospective, multi-center observational study of
children with CF 6-11 years old (PROMISE Pediatric Study). We analyzed stool samples collected from children
with CF 30 days prior to (baseline) and 1 month after initiating ETI. Fecal microbiota were defined by shotgun
metagenomic sequencing with phylogenetic analysis. Fecal microbiota were compared among children at the highest
versus lowest tertile of fecal calprotectin at baseline, and within subjects at baseline versus after 1 month of ETI.
Results: To date, we have analyzed 54 fecal samples (27 baseline and 27 after 1 month of ETI) of an expected 246.
At the phylum level, we identified nonsignificant trends towards increased relative abundances of Bacteroidetes and
decreased relative abundances of Firmicutes in baseline fecal microbiota from samples with the highest (n=9) versus
lowest (n=9) third of calprotectin (Fig. 1). We did not identify significant or apparent differences between baseline
(n=27) and post-treatment (n=27) fecal microbiota at either the phylum or genus levels. Fourteen of the 27 children
(52%) had decreased fecal calprotectin after one month of ETI; however, this was not associated with a statistically
significant change at the phylum or genus levels.
Conclusions: In a preliminary analysis of 27 children with CF, we did not identify statistically significant
differences in fecal microbiota among subjects with low vs. high fecal inflammation at baseline, or within subjects
following one month of ETI, including among those with decreased fecal calprotectin after ETI (n=14). However,
the current analysis is likely underpowered to demonstrate significant differences and captured a relatively short ETI
treatment duration. Therefore, the effects of restoration of CFTR with ETI and of the subsequent decreased
inflammation on both the CF fecal microbiome and bile acid content remain to be determined in this ongoing study.
Next Steps: In the next 3 months, we will analyze the microbiota, as well as the BSH gene abundance and fecal bile
acid content for all fecal samples up to 6 months post ETI initiation for an expected 123 children. Final analyses of
the relationships between fecal calprotectin and pre-ETI microbiota, and the effects of ETI on microbiota and bile
acid content and metabolic capacity are expected by the conference.
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375 DOES ADDING C. DIFFICILE CELL CYTOTOXICITY ASSAY TO PCR HAVE IMPACT ON
DURATION OF ANTIBIOTIC THERAPY AND HOSPITALIZATION?. Justin Williams1, Alex Wright1, Bhaskar
Gurram2
1
Pediatrics, The University of Texas Southwestern Medical Center, Dallas, TX; 2Division of Pediatric
Gastroenterology, The University of Texas Southwestern Medical Center, Dallas, TX
Objectives: Clostridioides difficile infection (CDI) places a significant burden on the US healthcare system.
Infectious Diseases Society of America recommends testing with polymerase chain reaction (PCR) alone or with a
two-step enzyme immunoassay (EIA). Our institution uses a highly sensitive PCR-based assays for detection of the
C. difficile gene encoding toxin B. However, a positive PCR assay result does not necessarily indicate toxin
production, a pre-requisite for CDI. Moreover, there is a high incidence of colonization of C. difficile in children. C.
difficile cell cytotoxicity assay (CCTA) is a sensitive and specific test for detection of C. difficile toxin in the stool,
thus differentiating colonization from those with CDI. There is a paucity of data evaluating the CCTA’s role in
altering clinical outcomes (e.g. length of hospitalization, antibiotic exposure) in the pediatric population.
Methods: We performed a retrospective review of patients admitted to an inpatient gastroenterology service from
Jan 1st 2020 to Dec 31st 2020 who had a diagnosis of CDI. We collected demographic information, comorbidities,
C. difficile PCR testing and CCTA, lab workup, hospitalization duration, and type and duration of antibiotic therapy.
Further analysis regarding CCTA positivity was performed to compare results of the previously clinical outcomes
between patients with and without IBD.
Results: When comparing outcomes for stool C. difficile PCR testing (n= 31) with and without subsequent CCTA,
there were no significant difference between length of hospitalization (15.4 and 9.9 days respectively; p = 0.63) and
antibiotic therapy length (14.3 and 24.4 days; p = 0.19). Among patients who had CCTA testing (n= 24), a positive
(41.7%) or negative result had no significant difference between hospitalization length or duration of antibiotic
therapy. In a sub analysis between IBD and non-IBD patients, more patients in the IBD group had a negative CCTA
than those without an IBD diagnosis (p=0.045). There was no significant difference in length of hospitalization or
duration of antibiotic therapy between the IBD and non-IBD groups. Additionally, CCTA was positive among 60%
of patients with ulcerative colitis who underwent colectomy
Conclusions: Although CCTA helps in identifying children with C. difficile colonization, it does not result in change
in the duration of hospitalization or antibiotic therapy. Our results indicate high degree of colonization (58%) among
pediatric patients admitted with diarrhea to the GI unit. Colonization is higher (77%) among patients with IBD.
Follow up CCTA for IBD patients could help in directing their management. An expanded analysis of additional
populations outside of the gastroenterology service could help to improve the power of future studies.
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Figure 1: Hospitalization length and antibiotic duration comparison for CCTA vs. No CCTA
Figure 2: Hospitalization length and antibiotic duration comparison for CCTA+ vs. CCTA-

Table 1: CCTA positivity in IBD vs. non-IBD patients

376 QUANTIFICATION OF URINARY INDOLES IN CHILDREN WITH INFLAMMATORY BOWEL
DISEASE COMPARED TO CONTROLS. Kenneth Schmidt1, Uttam Garg2, Valentina Shakhnovich1, Lisa
Harvey1, Veronica Williams1, Craig Friesen1
1
Gastroenterology, Children's Mercy Hospitals and Clinics, Kansas City, MO; 2Laboratory Medicine, Children's
Mercy Hospitals and Clinics, Kansas City, MO
Background: Urinary indoles are a metabolic byproduct produced by bacteria in the gastrointestinal (GI) track
through metabolism of tryptophan, an amino acid routinely ingested in the human diet. Tryptophan concentrations,
and presumably subsequent indole concentrations, are thus expected to vary from person to person. While the
physiologic functions of indoles are still being investigated, prior research has demonstrated indole antiinflammatory effects in the GI tract. In adult studies, urinary indole levels have correlated inversely with
development of graft vs. host disease (GVHD) of the gut in patients undergoing bone marrow transplantation.
Additionally, indole levels post fecal microbiome transplant have correlated directly with transplant success and
effective treatment of recurrent Clostridium difficile colitis in adults. Thus, indole quantification appears to serve a
role in describing the composition of the GI microbiome and assessing dysbiosis, a hallmark feature of inflammatory
bowel disease (IBD). The aim of this study was to quantify and assess differences in urinary indole concentrations in
patients with IBD and healthy controls, while accounting for expected inter-individual differences in baseline dietary
tryptophan levels by examining indole-to-tryptophan ratios.
Methods: Study participants included children 18 years and younger who underwent endoscopy at Children’s Mercy
Hospital for suspected IBD. Prior to procedure, per the Gastroenterology Repository for Information in Pediatrics
(GRIP) Biorepository collection process, all eligible participants were consented for biorepository participation and
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provided a urine sample for later analysis. De-identified urine samples of IBD patients from the biorepository were
compared against age and sex matched control samples from asymptomatic children who had participated in another
research investigation and consented to having leftover urine used for future research. Utilizing liquid
chromatography tandem mass spectrometry (LC-MS/MS), tryptophan, indole, Indole sulfate (3-IS) and creatinine
levels were quantified in urine samples concomitantly. Creatinine level quantification allowed for assessment of
dehydration as a possible confounding factor in measured metabolite concentrations. Quantified values were
compared across diagnoses and relationships with age and gender assessed using SPSSv24, with statistical
significance set at α=0.05.
Results: Urine samples from 27 IBD patients and 25 matched Controls were available for analysis. No statistically
significant differences were observed in 3-IS or creatinine levels between the IBD and Control populations.
However, urinary tryptophan levels were found to be significantly higher in the IBD population (p=0.007), and the
ratio of 3-IS/tryptophan was found to be significantly lower in the IBD population (p=0.034). The effect size was
calculated between the two populations for 3-IS/tryptophan using Cohen’s d testing and was found to be small to
medium (0.383).
Conclusions: This study represents the first of its kind to quantify urinary indole levels in pediatric patients with
IBD. The significant differences in tryptophan levels and 3-IS/tryptophan ratios between populations are findings
that warrant further investigation, given tryptophan’s role in metabolic microbial byproduct production. Correlating
indole and tryptophan levels with disease activity and histologic activity at time of urine sample collection in future
studies is expected to provide additional context for these preliminary findings.
MUCOSAL BIOLOGY/IMMUNOLOGY
377* CREATINE KINASE EXPRESSION IS PROTECTIVE IN A MOUSE COLITIS MODEL. Caroline
Hall3,1, Jordi Lanis2, Alexander Dowdell2, Emily Murphy1, Sean Colgan2
1
Pediatrics, University of Colorado Health, Aurora, CO; 2Medicine, University of Colorado
Health, Aurora, CO; 3Digestive Health Institute, Children's Hospital Colorado, Aurora, CO
Background: Inflammatory bowel disease is a multifactorial disease with contributors including mucosal
environment disruption. We have previously identified a loss of expression of creatine pathway proteins in mucosal
tissue samples from inflammatory bowel disease patients. This is important as creatine is vital to ATP buffering in
energetically active cells. The goal of this study was to determine the impact of decreased creatine kinase (CK)
expression on mucosal inflammation by utilizing a whole body CK Brain and CK Mitochondrial knockout mouse
(CKB/MitKO) in the dextran sulfate sodium (DSS) model of acute colitis.
Methods: CKB/MitKO and matched controls were administered 1.5% DSS in drinking water for 5 days and
assessed by body weight loss, disease activity index, mucosal permeability, histology and inflammatory cytokine
production by Mesoscale analysis. In subsequent experiments, interferon-g (IFN-g) was given by intraperitoneal
injection during the DSS experiment. We also analyzed transcriptional differences between CKB/MitKO and
controls using a transcription factor array and western blot. Finally, we evaluated the impact of CK on the regulation
of IFN-g and transcriptional regulation of IFN-g production in immune cells by flow cytometry.
Results: Loss of CKB/Mit did not result in detectable baseline inflammation or barrier dysfunction in CKB/MitKO
mice as compared to controls. However, in the setting of the chemical irritant DSS, CKB/MitKO mice had
significantly increased weight loss, disease activity, intestinal permeability, histologic inflammation and decreased
colon length. While control mice treated with DSS had significant increases in mucosal IFN-g, the CKB/MitKO
mice had strikingly absent mucosal protein concentrations of IFN-g. Although IFN-g is commonly considered a proinflammatory cytokine, it has also been shown to help promote inflammatory resolution. Therefore, we proceeded to
add back IFN-g in DSS experiments and we identified significant protection from weight loss and histologic damage
with the addition of IFN-g. We went on to identify transcription factor differences between CKB/MitKO and control
splenocytes that revealed a >40-fold increase in the hypoxia responsive factor, HIF-1a, in CKB/MitKO splenocytes.
We confirmed a causative relationship between HIF-1 expression and IFN-g by treating mouse splenocytes with a
HIF stabilizer and identified that HIF stabilization results in a reduction of IFN-g production by CD4+ and CD8+ T
cells.
Conclusions: CK is an essential energetic regulator. Using CK knockout mice we have identified an important role
for CK in regulating IFN-g production, mediated at least in part by HIF stabilization. These findings support a novel
role for CK in tissue protection by immune regulation during acute colitis. Better understanding the role of
energetics and the creatine pathway in particular may provide novel therapeutic options in inflammatory bowel
disease.
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Control and CKB/MitKO mice were treated with 1.5% DSS and observed for changes in weight and disease activity
including diarrhea. Permeability was assessed at the time of sacrifice using a FITC-dextran permeability test. Colon
length was measured at time of sacrifice with colon shortening being a notable sign of tissue swelling and
inflammation.

378 HUMAN-MICROBIAL-LECTINS INFLUENCE MONOCYTE DIFFERENTIATION. Daniela
Guisado1, Louis Cohen2
1
Pediatric Gastroenterology, Icahn School of Medicine at Mount Sinai Department of Pediatrics, New
York, NY; 2Gastroenterology, Icahn School of Medicine at Mount Sinai Department of Medicine, New York, NY
Introduction: The microbiome has been shown to have a potential role in the pathogenesis of many human diseases
including inflammatory bowel disease (IBD). The mechanisms through which human microbiota affect disease
pathogenesis are largely unknown. We believe bacterial lectins may be critical regulators of host-microbe
interactions important to disease pathogenesis. Lectins are non-enzymatic glycan binding proteins that mediate cell
interactions. In previous studies we demonstrated that genes predicted to encode for lectins are highly prevalent in
human microbiota though almost entirely uncharacterized. Functional studies of a highly prevalent human microbial
gene predicted to encode for a lectin (i.e human-microbial-lectin) demonstrated that this lectin (Cbeg5) activates
blood and intestinal myeloid cell populations, especially CD14+ monocytes. The in vivo expression of Cbeg5 in
mouse models increases populations of monocyte derived macrophages in the intestinal lamina propria. CD14+
monocytes differentiate into monocyte-derived M1 and M2 macrophages and monocyte-derived dendritic cells
suggesting in these preliminary studies that Cbeg5 may affect CD14+ monocyte differentiation.
Hypothesis: Cbeg5 influences CD14+ monocyte differentiation into monocyte derived macrophages.
Methods: We exposed human peripheral blood mononuclear cells (PBMCs) and isolated CD14+ monocytes in vitro
to Cbeg5, PBS and a truncated Cbeg5 protein lacking the functional carbohydrate binding domain (Fn5 - fibronectin
domain of Cbeg5) at 500nM. Cells were then analyzed by flow cytometry at multiple time points (0 to 96 hours).
Results: We found a relative reduction in the percentage of CD14+ monocytes in PBMCs exposed to Cbeg5 and an
increase in the percentage of CD14loCD206+ cells, markers of monocyte-derived macrophages. In CD14+ isolated
cell populations we did not observe a similar effect of Cbeg5 on CD14+ monocyte number or in the percentage of
CD14+ derived cell populations.
Conclusions: Bacterial lectins may play a role in key host-microbe interactions related to the maintenance of
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intestinal myeloid cell populations. Cbeg5 alone may be sufficient to induce macrophage in vitro, though it is
unclear if this is a result of a direct effect on CD14+ monocytes or mediated through other cell types present in
PBMC especially dendritic cells or other monocyte cell populations that were previously demonstrated to be
activated in the presence of Cbeg5.

Flow cytometry gating strategy to resolve CD14hi monocytes and CD14low CD206+ CD11c+ monocyte derived
macrophages

Cell populations after in-vitro exposure of PBMCs or CD14+ selected monocytes to Cbeg5, Fn3 or PBS (500 nM)
after 24h and 48h of incubation. There is a relative decrease in CD14hi monocytes at 24h and 48h, as well as an
increase in CD14lo CD11chi CD206+ (monocyte derived macrophage) populations (2 biologic replicates) for
PBMCs exposed to Cbeg5.

381* LOSS OF CREATINE KINASE RESULTS IN ALTERED FUNCTION AND ENERGETICS IN THE
INTESTINAL EPITHELIUM. Geetha Bhagavatula1, Joseph Lee2, Ian Cartwright2, Emily Murphy2, Sean
Colgan2, Caroline Hall1
1
Pediatric Gastroenterology, Children's Hospital Colorado, Aurora, CO; 2Mucosal Immunology
Program, University of Colorado, Denver, CO
Background
Inflammatory bowel disease (IBD) is associated with dysfunction of the intestinal epithelial barrier. The creatine
pathway, which involves the reversible interconversion of creatine to phosphocreatine, functions as an important
energy shuttle system in many cells; disruption of this pathway in the intestinal epithelium results in reduced barrier
function. Creatine kinase (CK), which catalyzes this interconversion, is reduced in intestinal biopsies from patients
with IBD, though the effect of CK loss in the intestinal epithelium remains poorly understood. We hypothesize that
that loss of CK in intestinal epithelial cells results in altered energetics and, thus, reduced epithelial barrier
function.
Methods
The creatine kinase brain isoform (CKB) was knocked down in the intestinal epithelial T84 cell line. Colonoids
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were derived from creatine kinase brain/creatine kinase mitochondrial (CKB/CKMT)-knockout mouse colon tissue.
Cells were analyzed by high performance liquid chromatography, ATP bioluminescence assays, quantitative realtime PCR, transepithelial electrical resistance, and proliferation assays.
Results
CKB-knockdown T84 cells and CKB/CKMT-knockout colonoids had altered barrier formation (Figure 1, p<0.0001
and p=0.004, respectively), and knockdown T84 cells proliferated more slowly (p<0.001), suggesting that loss of
CK led to reduced epithelial function. Knockdown T84s had reduced ATP levels (57%, p<0.001) and markedly
increased ADP levels (963%, p<0.001), indicative of an energy deficit. To understand if energy deficit was related
to oxidation or glycolysis, T84 cells were grown in limited media containing either only oxidation substrates
(butyrate or glutamine) or a substrate used for both glycolysis and oxidation (glucose). When grown in oxidationonly substrates, the ATP reduction in knockdown cells was more pronounced (20-37% ATP in knockdown
compared to control cells, p=0.011-0.048); when grown in glucose only, there was no difference in ATP levels
(Figure 2). There was reduced mitochondrial DNA content in knockdown T84 cells (p=0.003) and knockout
colonoids (p<0.0001).
Conclusions
Loss of CK in intestinal epithelial cells results in an energy deficit, associated with reduced oxidative capacity and
mitochondrial content. These cells perform poorer in the high-energy processes of barrier formation and
proliferation. As intestinal biopsies from patients with IBD have been shown to have decreased expression of CK,
this alteration in energetics may contribute to pathogenesis in IBD.
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382 RISK OF PEDIATRIC INFLAMMATORY MULTI-SYSTEM SYNDROME (PIMS OR MIS-C) IN
PEDIATRIC PATIENTS WITH COVID-19 PRESENTING WITH GASTROINTESTINAL
SYMPTOMS. Gregorio Torres-Martinez1, CARLOS JARAMILLO ESPARZA2, RODRIGO VÁZQUEZ-FRIAS3
1
PEDIATRIC GE FELLOW, Hospital Infantil de Mexico Federico Gomez, Mexico City, Mexico
City, Mexico; 2PEDIATRIC COVID-19 CARE UNIT, Hospital Infantil de Mexico Federico Gomez, Mexico
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Introduction and objectives: SARS-CoV 2 infection has spread throughout the world and affects patients of all ages.
Until recently it was thought that children had a short course of the disease without complications; however, a group
of children with severe multisystem disease known as pediatric inflammatory multisystem syndrome (PIMS or MISC), characterized by fever and multiple organ dysfunction were found to be associated with infection SARS-CoV 2
and development of COVID-19. An increase in the association of gastrointestinal symptoms and the presence of
PIMS has been observed. The objective of this study was to analyze whether pediatric patients with COVID-19, who
debut with gastrointestinal symptoms, have a higher risk of developing PIMS.
Material and methods: An observational, analytical and retrolective study was carried out with a review of the
records of patients diagnosed with COVID-19 from April 27th, 2020, to May 9th, 2021. All pediatric patients who
had a positive test for SARS-CoV 2 (RT- PCR test for SARS-CoV 2, by QUANT STUDIO 5 applied biosystems by
Thermo Fisher equipment) were included, those patients who did not have laboratory results for acute phase
reactants during their hospitalization were excluded. PIMS/MIS-C was defined according to the CDC criteria, which
include patients under 21 years of age with fever greater than 38.0, with involvement of two or more organs or
systems, with elevated acute phase reactants (ESR / CRP / Ferritin); which were determined as high according to the
values established by the local hospital laboratory; as well as not having another disease that explains the patient's
symptoms. In order to identify every patient with/without PIMS/MIS-C a thorough search through patient’s files
was conducted. With the objective of determining if every patient fulfilled the criteria established for PIMS/MIS-C
and determine the cause of admission, as well as the presence of other factors that could influence or discard the
diagnosis of PIMS/MISC as according to CDC criteria, excluding those patients with initial suspicion of PIMS/MISC that had other diseases that explained the symptoms at admission or during hospital stay.
Normally distributed variables are summarized as the mean and standard deviation, data from skewed distributions
are shown as the median (range), and categorical variables are summarized as frequency and percentages. A (twotailed) P value<0.05 was considered to be significant. Odds ratios (ORs) with 95% confidence intervals (CIs) were
computed for significant categorical variables. Given the retrospective nature of the study, informed consent was not
required.
Results: A total of 248 patients who met the selection criteria were included. Of Those 40% were female, with a
mean age of 7 +/- 5.8 years. Although it wasn’t possible to determine the strain of SARS-CoV 2 in our institution
until after our study was finished (October 2021), based on epidemiological data we can assume our patients were
infected with the Delta strain of the SARS-CoV 2 virus. Gastrointestinal symptoms were the initial presentation in
103 patients, with vomiting being the most frequent symptom, followed by abdominal pain and diarrhea. In total 52
patients developed PIMS, 30 of whom presented with gastrointestinal symptoms. The comparison of patient’s
characteristics, comorbidities and biometric laboratory results can be found in table 1. An OR of 2.35 (97% CI of
1.26-4.37) was found for the presentation of PIMS in patients positive for SARS-CoV 2 who present with
gastrointestinal symptoms.
Conclusions: There is an increased risk of developing pediatric multisystem inflammatory syndrome when there are
gastrointestinal symptoms in pediatric patients with COVID-19.
PIMS/MIS-C
p

Yes (n=52)
No (n=196)

Age, years (Median +/- SD)
8.8 + 6.1
7.5 + 5.6
0.260
Sex Female, (%)
48
45
0.682
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Gastrointestinal symptoms (%)
30 (57.6 %)
72 (36.7 %)
0.006
Comorbidities n(%)
30, (58%)
169 (86%)
0.000
Surgery
22 (73%)
25 (15%)
Gastrointestinal
1 (3%)
13 (7%)
Renal
5 (16%)
19 (11%)
Neurological
3 (10%)
23 (13%)
Hematological
5 (16%)
43 (25%)
Cardiological
2 (6%)
8 (5%)
Immunological
4 (13%)
1 (1%)
Infectological
0 (0%)
2 (1%)
Oncologic
3 (10%)
20 (11%)
Pulmonary
1 (3%)
5 (3%)
Endocrinological
4 (13%)
10 (6%)
Hemoglobin g/dl (Mean +SD)
12.4 + 3.0
12.2 +- 2.7
0.334
White blood cells 103/mL
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(Mean + SD)
11600 + 8147.7
9887.08 + 13603.42
0.841
Lymphocyte count 103/mL
(Mean + SD)
2460.3 + 2138.3
2747.6 + 2920.6
0.441
Platelet count 103/mL
(Mean + SD)
222000 + 128301
232000 + 155070
0.087
CRP mg/dl (Mean + SD)
6.78 + 7.68
5.82 + 7.22
0.552
Procalcitonin ng/mL
(Mean + SD)
4.06 + 16.5
1.55 + 5.23
0.009
Ferritin μg/L (Mean + SD)
928.2 + 2282.4
1080.5 + 3990.1
0.647
D-dimer ng/mL (Mean + SD)
32.8 + 23.7
39.9 + 26.2
0.085
Fibrinogen (Mean + SD)
421.9 + 170.1
444.5 + 186.5
0.442
Creatinine mg/dl (Mean + SD)
1.13 + 2.4
1.45 + 3.17
0.234
Albumin g/dL (Mean + SD)
3.12 + 0.83
3.28 + 0.69
0.278

383 STEROID-PRETREATMENT PRIOR TO ENDOSCOPY IS ASSOCIATED WITH HIGHER RATES OF
RESISTANT GI GVHD: A SINGLE INSTITUTION RETROSPECTIVE ANALYSIS. Sara
Rosenbaum1, Alexandre Albanese2, Jay Thiagarajah1, Leslie Kean2
1
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Background:
Acute Graft Versus Host Disease (AGVHD) is a serious complication following hematopoietic stem cell
Volume 75, Supplement 1

S273

transplantation (HCT) and is the most common cause of non-relapse mortality. It is estimated that up to 70% of
HCT patients will develop AGVHD, with mortality rates ranging from 20% to 50% depending on AGVHD severity
(grade). AGVHD occurs due to infiltration of donor T cells into target tissues in the transplant recipient and
classically affects the skin, the liver and the gastrointestinal (GI) tract, with severe AGVHD most commonly
associated with the GI tract. Corticosteroids remain the first-line therapy for AGVHD, although a substantial
proportion of patients with GI AGVHD will fail to respond. It is still not possible to identify patients at high risk for
steroid-resistant AGVHD with high accuracy. In this study, we determined the rates of steroid-resistant versus
steroid-sensitive GI AGVHD at Boston Children’s Hospital and the association of prior steroid treatment on the
incidence of steroid-resistant disease, to help risk stratify these patients at the time of endoscopy.
Methods:
A retrospective chart review was performed of pediatric patients at Boston Children’s Hospital who underwent HCT
between Jan 2018 and Dec 2021 and additionally underwent endoscopic evaluation. Endoscopic exams included
esophagogastroduodenoscopy, colonoscopy, and/or flexible sigmoidoscopy. A determination of whether patients
developed steroid-sensitive (disease improvement while on steroids alone) or steroid-resistant (requiring adjunctive
therapies) GI GVHD was made through chart review.
Results:
Out of a total of 277 allogenic HCT patients treated from 2018-2021, 68 (25%) underwent endoscopic evaluation. A
total of 110 endoscopic exams were performed, with 18 patients undergoing multiple endoscopies. Of note, of the 68
patients that underwent a total of 110 endoscopic procedures, none of these patients suffered from significant postprocedure complications including no intestinal bleeding, no perforation, and no procedure-related bacteremia. In
35/51 (67%) of the primary diagnostic endoscopic exams, the endoscopic/histopathologic findings were consistent
with GI AGVHD.
In 15/35 (43%) of the endoscopies of patients with GI AGVHD, the patient subsequently developed steroid-resistant
disease, defined as needing additional medications to treat their disease. When these patients were further
subdivided based on whether steroid treatment had been initiated >3 days prior to the time of endoscopic evaluation
(either as treatment for a prior presentation of AGVHD in other target organs, or due to GI symptoms that were
severe enough to warrant rapid steroid initiation), there was a significant difference between the number of patients
in these two groups that subsequently developed steroid resistant disease. For patients with histologic evidence of GI
GVHD after steroid treatment for >3 days, 71% (10/14) developed steroid resistant disease, while for those patients
on steroids for <3 days at the time of endoscopy, 24% (5/21) developed steroid resistant disease (p = .005).

Conclusions/implications: These results uncover a potential new risk stratification variable for patients with GI
AGVHD diagnosed by endoscopy. They suggest that those with endoscopic/histologic evidence of GI AGVHD who
have been treated with steroids for as few as 3 days prior to endoscopy may be at higher risk for steroid-resistant
disease.

384 IDENTIFICATION OF PERSISTENT SARS-NCOV-2 VIRAL PRESENCE IN THE INTESTINES OF
MULTIPLE PEDIATRIC PATIENTS SUGGESTS POSSIBLE COMMON ETIOLOGY OF GI LONG
COVID. Ahmed Soliman3, Haneen Shahin3, Cameron Chow3, Erica Licari2, Thomas Wallach1
1
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Background:
The phenomenon known as “Long Covid,” (LC) marked by post-infectious symptoms of a wide variety, and
typically not associated with initial infectious severity, has the potential to become a tremendous public health
burden as infections continue at a high rate. Variations of LC may impact over 80% of patients, with unclear
pathogenesis, although many speculate that persistent viral presence in end-organ tissue may drive local changes.
We previously published a case report noting persistent SARS-nCoV-2 activity in the cecum of a patient 3 months
after initial infection (Arostegui et al, JPGN Reports, 2022). We have sought to expand that finding by assessing
additional patients who have undergone endoscopic evaluation for presence of SARS-nCoV-2 nucleocapsid, seeking
to expand our understanding of the clinical effects of persistent infection.
Methods:
We identified 6 patients with onset of symptoms in the post-SARS-nCoV-2 window, who had undergone
EGD/colonoscopy without histopathological diagnosis. New blank slides were cut and sent for staining at Histowiz
inc (Brooklyn, NY), with rabbit monoclonal SARS-CoV-2 nucleocapsid antibody (GTX635686, 1:10,000).
Resulting slides underwent blinded pathology review to identify positives. Chart review was completed on patients
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who were identified as positive, including histopathology data from endoscopy, medical history, presentation,
laboratory results and clinical course.
Results:
Including our initial report, we have identified 4 female patients ages 11-16 to date. Viral presence was identified in
the duodenum and TI, but only in one patient in the colon (cecum). Patients presented for evaluation of a variety of
GI manifestations including chronic abdominal pain (100%), nausea and vomiting (50%), loss of appetite (50%),
tenesmus (50%), hematochezia (25%) as well as weight loss (50%). Notably, of the 4 patients identified, only 1 had
a known history of confirmed SARS-nCoV-2 infection. Endoscopic findings in the intestine were normal with the
exception of edema noted in the cecum of two patients. Mucosal biopsies were also positive for notable (if typically
felt to be non-pathologic) lymphoid aggregates in the Colon (75%) as well as in the Terminal Ileum (50%). Clinical
information is summarized in Table 1.
Conclusion:
Additional identification of persistent SARS-nCoV-2 presence in patients ranging from 3-18 months after symptom
onset demonstrates a high likelihood that persistent viral presence contributes to post-infectious symptoms in many
patients. Patients demonstrated “red flag” symptoms like nighttime awakening with pain, weight loss, and elevated
inflammatory markers or calprotectin, but symptomatically improved over time and with measures targeted at IBS.
Our limited sample size prevents determination of typical location of persistent viral activity, but it is notable that
symptoms for colonic vs. SI persistence were clinically consistent, with diarrhea in colonic persistence and early
satiety/pain characterizing SI persistence. Most notably, we have identified a tendency for persistent infection to
occur, potentially explaining at least a subset of persistent IBS-like symptoms associated with GI LC. Further work
is necessary to determine exactly the prevalence of this issue, as well as to characterize the natural history of the
clinical course, and possible effective therapies.

Table 1: Characteristics of patients with persistent SARS-nCoV-2 intestinal activity
NEUROGASTROENTEROLOGY/FUNCTIONAL/MOTILITY
386 THE ROLE OF YOGA IN IMPROVING RECTAL COMPLIANCE AND CONSTIPATION IN
PEDIATRIC PATIENTS. Jessina Thomas, Devendra Mehta, Akash Pandey
Pediatric Gastroenterology, Arnold Palmer Hospital for Children, Orlando, FL
Background: Dyssynergic defecation affects up to one half of pediatric patients with chronic constipation. This
acquired behavioral problem is due to the inability to coordinate the abdominal and pelvic floor muscles to evacuate
stools, leading to a high fecal burden in the colon and sometimes intractable constipation. Yoga offers the
opportunity for slow, mindful movements which may help in colonic stimulation and anal sphincter muscle
coordination, promoting rectal stool emptying and constipation relief. We hypothesize that yoga poses and deep
breathing exercises will improve rectal compliance and sphincter relaxation measured by anorectal manometry
(ARM) in pediatric patients with intractable constipation.

Volume 75, Supplement 1

S275

Methods: A retrospective review was performed on pediatric patients with intractable constipation enrolled in our
institution’s integrative medicine (IM) clinic which educates patients on specific yoga poses and deep breathing
exercises. Each patient underwent anorectal manometry with biofeedback before starting the integrative medicine
program and after completing 1-3 IM sessions. ARM data, specifically resting pressure, balloon volume at first
sensation and first urge, maximum squeeze pressure, peak push pressure, push relaxation, and completion of balloon
expulsion test were collected. Median differences for each ARM parameter from before and after completion of the
IM sessions were compared using a binomial test.
Results: Five pediatric patients were included in this retrospective review, 3 of which were female. Patients ranged
from 7 to 16 years of age. The average number of IM sessions completed by each patient was 2.4 sessions. Resting
pressure remained similar prior to and after participating in IM sessions with means of 45 and 43 mmHg
respectively. Baseline average balloon volume at first sensation was 74 ml and decreased to 42 ml after completing
IM sessions. Mean balloon volume at first urge improved from 174 ml to 96 ml. Average maximum squeeze
pressure increased from 102 to 121 mmHg. Average anal sphincter relaxation increased from 23% to 45%. Mean
peak push pressure improved from 74 to 104 mmHg after IM sessions. Four out of the five patients had improved
rectal sensation and push pressure (p<0.048). Dyssynergia improved in 2 patients after IM sessions shown by
decreased time required to complete the balloon expulsion test.
Conclusions: There was improvement in several parameters measured by anorectal manometry, but only peak push
pressures and rectal sensation improved significantly in patients with intractable constipation after participating in
IM sessions. This may be due to puborectalis relaxation and improved rectal compliance leading to improved rectal
emptying. A prospective study is currently in process for further investigation.

387 ANORECTAL MANOMETRY DOES NOT PREDICT SUCCESSFUL BALLOON EXPULSION
TESTING IN PEDIATRIC PATIENTS. Michelle Gould1, Shikib Mostamand2,3, Adam Paul4, Quratulain
Merchant1, Tanaz Danialifar1, Anita Sicolo1
1
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Introduction: Anorectal manometry (ARM) can be used to assess for signs of dysfunctional defecation in children.
The real-world impact of these findings is not always clear though, especially as ARM is performed lying in the left
lateral position. For this reason, a balloon expulsion test (BET) is sometimes used to complement ARM results.
What remains unknown is the degree to which ARM findings predict BET results in children and how much
additional information can be obtained using the BET in this patient population. Therefore, we sought to assess how
predictive ARM findings are for successful BET in pediatric patients.
Methods: We completed a single-center, retrospective review of all patients aged 3 to 21 years old who underwent
ARM and BET between 2012 and 2018 at a tertiary care pediatric center. ARM was performed using the Medtronic
ManoScan™ High Resolution AR Manometry catheter and analyzed with ManoView™ AR Analysis Software.
Balloon expulsion testing involved assessing a patient’s ability to expel a rectal balloon inflated with 30 to 50 ml of
water or air into a toilet or commode. Means (±SD) and frequencies are reported for descriptive characteristics. We
determined the association between demographic, clinical and manometric predictors and successful balloon
expulsion using logistic regression models, adjusting for age, sex, a diagnosis of functional constipation or spina
bifida, residual anal pressure and the recto-anal pressure difference on bear down and the clinician’s overall
assessment of the adequacy of bear down during ARM. Covariates were selected based on a hybrid approach taking
into account both clinical importance and statistical evidence of confounding (p<0.25 on univariable screen).
Results: During the study time-period, 127 patients underwent ARM who met study criteria (mean age 9.93±3.73,
male=53.5%). Of these patients 77 (60.3%) had successful BET and 50 (39.4%) had unsuccessful BET. On
univariable screening, only residual anal pressure was found to predict successful balloon expulsion (p=0.05)
(see Table 1 for univariable analyses). On multivariable logistic regression including all variables selected a priori
for inclusion in the model as well as those variables which met a cut-off of p<0.25 on univariable screen, residual
anal pressure was no longer found to be predictive of successful BET. A diagnosis of functional constipation was
identified in this model as a risk factor for failed BET (OR 0.3, 95% CI 0.10-0.88, p=0.03). A sensitivity analysis
was completed using a second model which excluded the variable “inadequate push based on provider assessment of
ARM study” due to a high degree of missingness for this variable. In this model, none of the examined variables
were found to predict successful BET (Table 2).
Discussion: None of the ARM parameters assessed predicted successful BET in this pediatric cohort. This included
the presence of a RAIR, resting sphincter tone, residual anal pressure and recto-anal pressure differential during the
bear down maneuver or a physician’s overall assessment of the adequacy of bear down during ARM. The only
parameter which potentially predicted an unsuccessful BET was an underlying diagnosis of functional constipation
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(versus an underlying structural etiology for constipation such as a history of anorectal malformation or spina
bifida). Our results suggest that ARM and BET do not capture the same phenomena and while further work is
required to better delineate the significance of unsuccessful BET in pediatric patients, it does appear to provide
different and likely complementary results to ARM in this population.

388 IMPACT OF THE COVID-19 PANDEMIC ON RECRUITMENT FOR A RANDOMIZED
CONTROLLED INTERVENTION TRIAL FOR CHILDREN WITH FUNCTIONAL ABDOMINAL PAIN
DISORDERS. Tasha Murphy1, Cynthia Boutte2, Robert Shulman2, Miranda van Tilburg3, Joan Romano4, Bruno
Chumpitazi2, Rona Levy1
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Purpose: The COVID-19 pandemic affected children and families in multiple ways- schools closed and migrated
online and parents altered work schedules and childcare. Our randomized controlled intervention trial for parents of
children with Functional Abdominal Pain Disorders (FAPDs) was underway when the pandemic began. This
provided the opportunity to examine how the pandemic and mitigation efforts might affect our research. We
evaluated differences in recruitment rates and data completion before vs. during the pandemic, hypothesizing that
recruitment would be lower and it would take longer for participants to complete baseline measures.
Methods: The number of participants screened, consented, and randomized to the study was captured from February
2019 to November 2021. At baseline, parents of children with FAPD completed a 14-day pain and stool diary, 3-day
food diary, and several psychosocial questionnaires. Based on the date of consent, participants were categorized into
two groups: before or during the COVID-19 pandemic (beginning March 2020). A series of independent sample ttests was conducted to evaluate differences between the two groups on the number of participants screened,
consented, and randomized per month and the number of days it took participants to complete the baseline measures.
Results: A total of 272 parents of children ages 7-12 years who met Rome IV criteria for FAPD were screened for
participation in the study. Of these, 110 eligible parents consented to participate, and 92 were randomized to
treatment. There were no differences between the before and during COVID-19 groups on the number of
participants screened per month and the number of days to complete the pain and stool diary. We found significant
differences between the two groups for the number of participants consented and randomized per month and the
number of days to complete the food diary and psychosocial questionnaires (Table 1).
Conclusion: Our findings indicate that rate of recruitment and baseline data collection differed significantly from
before to during the COVID-19 pandemic. While there were no significant differences in the number of families
screened, significantly fewer of those eligible agreed to participate and were randomized during the pandemic, as we
expected. For those who consented, however, it took significantly fewer days for them to complete several study
measures, contrary to our hypotheses. While the overall recruitment rate for the trial did decrease during the
COVID-19 pandemic (possibly due to parents feeling overwhelmed by the pandemic), data collection became more
efficient for those who were enrolled (perhaps reflecting more time spent at home and online). Overall, our findings
suggest that conducting studies involving parents of school-age children during the COVID-19 pandemic may face
greater challenges, primarily in recruitment.

389 DIET, MICROBES AND EPITHELIAL BARRIER FUNCTION IN THE PATHOGENESIS OF
HIRSCHSPRUNG ASSOCIATED ENTEROCOLITIS. Naomi Tjaden1, Joshua Eisenberg1, Sabine
Schneider2, Nejia Lassoued3, Lenka Dohnalova4, Rodolphe Soret3, Yan Guang2, Briana Christophers2, Zachary
Thompson2, Ronald Rubenstein5, Christoph Thaiss4, Nicolas Pilon3, Robert Heuckeroth1,2
1
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Children's Hospital of Philadelphia, Philadelphia, PA; 3Universite du Quebec, Quebec, QC, Canada; 4University of
Pennsylvania, Philadelphia, PA; 5Washington University in St Louis School of Medicine, St Louis, MO
Hirschsprung disease (HSCR) is the most common congenital enteric neuropathy, characterized by absent neurons
from the distal bowel which results in failure to pass meconium, bloating, intractable constipation, vomiting, and
poor growth. Children with HSCR typically require surgical removal of the aganglionic bowel. Children with HSCR
are at risk of complications before and after surgery, including “Hirschsprung-associated enterocolitis” (HAEC).
HAEC is a life-threatening complication where bacteria cross the protective intestinal barrier which can lead to
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inflammation, infection, fever, abdominal distension, diarrhea and sepsis. Mechanisms that lead to HAEC remain
incompletely understood. Despite over a century of research, we are unable to explain why some children with
HSCR never develop HAEC, while others have recurrent HAEC pre- and post- surgical intervention. Recent data
suggests exclusive breastfeeding reduces post-operative HAEC by modulating the gut microbiome composition.
To understand how non-genetic and non-surgical factors influence outcomes for children with HSCR, we are using a
multi-disciplinary approach and a well-established HSCR mouse model (Piebald lethal, sl/sl). Mutant mice (sl/sl)
have distal colon aganglionosis due to inactivation of endothelin receptor B (Ednrb). We obtained s/sl at The
Children’s Hospital of Philadelphia (CHOP) from The Jackson Lab and discovered that sl/sl mice live longer at
CHOP than previously reported. Mice were transferred to The Université du Québec à Montréal (UQAM) and
median survival dropped dramatically (median survival at CHOP is 149 days versus 27 days at UQAM) despite
having comparable distal colonic aganglionosis. We hypothesized that dietary differences are the primary driver for
survival differences between CHOP and UQAM. To that end, we fed CHOP sl/sl mice the UQAM diet and
UQAM sl/sl mice the CHOP diet. Median life expectancy of sl/sl of CHOP mice on the UQAM diet fell to half of
the median life expectancy compared to their usual CHOP diet, and UQAM mice on the CHOP diet lived longer.
We hypothesize that diet alters the gut microbiome which in turn impacts sl/sl survival by modulating the protective
gut epithelial barrier that prevents bacterial translocation, sepsis and death. Identification of specific nutrients,
microbes, metabolites, or cellular mechanisms that influence survival may then be leveraged to develop new
approaches to HAEC treatment.

391 BALLOON-BASED MUCOSAL IMPEDANCE ESOPHAGEAL MAPPING TO DIAGNOSE MUCOSAL
INFLAMMATION. Rachel Rosen, Anna Akkara, Maritha Du, Andrea Catacora, Samuel Nurko
Gastroenterology, Boston Children's Hospital, Boston, MA
Background: Mucosal impedance has been proposed as a method of providing real-time evidence of inflammation
at the time endoscopy. Early iterations of mucosal impedance measurements involved the use of a standard
impedance catheter placed at different heights along the mucosa to obtain real-time impedance measurements; lower
impedance values correlated with more inflammation. Newer technology incorporates two impedance strips, each
with 10 channels, affixed onto a balloon; when the balloon is inflated, the impedance strips are directly apposed to
the mucosa. Then, using these measured impedance values, the balloon-based mucosal impedance (BBMI) software
generates the highest probability diagnoses (non-GERD, GERD or EoE) based on adult algorithms. The goal of this
study was to: 1) determine the safety and age-related technical issues associated with mucosal balloon inflation; 2)
validate the balloon measurements against a standard impedance probe; and 3) compare software-generated
diagnoses to histologic diagnoses.
Methods: We prospectively recruited patients undergoing endoscopy in whom upper gastrointestinal inflammation
was suspected. At the time of endoscopy, patient underwent two mucosal impedance measurements, first using a
standard mucosal impedance catheter at three esophageal levels followed by one using the balloon-based mucosal
impedance (BBMI) catheter. The results of these measurements were compared to each other and to histologic
diagnoses. We then compared the patients’ histologic diagnosis to the diagnosis predicted by the BBMI to determine
the sensitivity of the new device.
Results: Sixty-nine patients were recruited and 63 patients had usable BBMI readings. The mean age of patients
included was 58±57 months (range 4-216 months). The range of balloon inflations was 0-50 cc depending on patient
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size; there was a strong correlation between inflation volume and age (r2:0.657, p<0.0001). While impedance values
from the two BBMI strips were highly correlated to eachother (r2>0.371, p< 0.001), there was no significant
correlation between standard mucosal impedance catheter measurements, the corresponding BBMI measurements
and the number of esophageal eosinophils (p>0.06). However, when BBMI measurements were grouped into distal,
mid and proximal esophageal segments, the segments were significantly correlated with the standard impedance
segmental measurements and with the number of eosinophils per hpf (r2>0.319, p<0.01). Hypothesizing that
reliability of BBMI measurements would be worse in younger children since there was no standard balloon inflation
volume, we divided patients into <8 yo and > 8 yo to compare impedance values between the two impedance strips.
In general, the difference in impedance readings between sensors at a given height was lower in older children (8072565Ω) than younger children (1560-38865Ω) suggesting that mucosal apposition was improved in older patients.
The range of standard impedance values (Figure 1A) and BBMI values (Figure 1B) per patient diagnosis was similar
between technologies. We then determined the sensitivity of automated BBMI software to correctly diagnose the
underlying esophageal pathology. 51% of patients without histologic inflammation were correctly diagnosed by
BBMI software as having no inflammation. 76% of patients with histologic inflammation were correctly diagnosed
as having inflammation by BBMI software (Figure 2).
Conclusion: BBMI can be safely used to map differences in mucosal impedance values to diagnose inflammation.
There was significant variability between sensors on an individual sensor level but regional measurements (distal,
mid and proximal) were consistent across diagnostic tools. Automated diagnostic analyses lacked the sensitivity to
diagnose and differentiate inflammatory disorders.
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392 THE CLINICAL UTILITY OF ANTRODUODENAL MANOMETRY IN THE EVALUATION OF
CHILDREN WITH UPPER GASTROINTESTINAL SYMPTOMS. Ricardo Arbizu1, Samuel Nurko2, Sean
Trauernicht3, Sergio Pinillos4, Leonel Rodriguez1
1
Pediatrics, Yale School of Medicine, New Haven, CT; 2Pediatrics, Harvard Medical
School, Boston, MA; 3Pediatrics, Hospital Infantil de Mexico Federico Gomez, Mexico
City, Mexico; 4Pediatrics, Hospital Sant Joan de Deu, Barcelona, Spain
Background and objectives: Antroduodenal manometry (ADM) measures the motor function of the gastric antrum
and proximal small bowel. It is commonly utilized for the evaluation of patients with unexplained gastrointestinal
(GI) symptoms and suspected chronic intestinal pseudo-obstruction (CIPO). However, whether the information
obtained from ADM helps providers guide treatment or predict treatment response is unknown. Therefore, the
primary objective of this study was to evaluate the utility of ADM in guiding treatment and predicting response in a
large cohort of patients undergoing manometry testing for unexplained GI symptoms. Additionally, we explored
whether specific ADM parameters and response to treatment are associated to patient symptomatology, etiology, or
manometry indication.
Methods: This was a single-center retrospective study of pediatric patients undergoing ADM. Medical records were
analyzed for demographic, clinical history, manometry, treatment and follow up data. Each ADM trace was
independently analyzed, and investigators were blinded to the patients’ clinical history and manometry results.
ADM interpretation and parameters were compared to the following: 1) treatment guidance and response to first
treatment after ADM, and overall response to treatment at last follow up visit; 2) patient predominant symptom type
(group A, abdominal distention and/or vomiting and group B, abdominal pain and/or nausea), etiology (idiopathic,
absence of underlying medical condition and non-idiopathic, presence of a pre-existing congenital malformation,
genetic, developmental, prematurity, post-infectious or post-surgical condition), and ADM indication (suspected
CIPO, recurrent episodes of signs and symptoms resembling a mechanical bowel obstruction in the absence of a
fixed lumen occluding lesion, and unexplained GI symptoms). Response to treatment was categorized as successful
(symptoms improved or resolved with medical therapy and no surgical intervention was required) or unsuccessful
(no improvement was observed and/or surgical intervention was required).
Results: A total of 200 ADM studies were analyzed. The median age at the time of ADM was 8.78 years (0.3720.5), 55% were female. All patients completed the fasting phase; meal challenge and post-prandial evaluation was
performed in 192 (96%) patients; 180 (90%) and 116 (58%) received medication challenge with erythromycin and
octreotide, respectively. Follow up information after ADM was available in 148 (74%) for initial response and in
143 (72%) for overall response at last follow up visit. The median follow-up time was 31.3 months (0.1-150.5). The
phase III of the migrating motor complex (MMC) was visualized and considered normal in 127 (64%) and abnormal
in 73 (36%). In antrum, 96 (48%) and 59 (31%) of patients had a normal fasting and postprandial phase,
respectively. In small intestine, 153 (76%) and 146 (76%) had a normal fasting and postprandial phase, respectively.
Upon medication challenge, 132 (73%) had a normal response to erythromycin and 81 (70%) had a normal response
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to octreotide. Overall, the ADM was normal in 109 (55%) and abnormal in 91 (45%) of the patients. Treatment
guidance after ADM and initial response was not associated with any manometry or clinical variable. However, the
proportion of patients with presence of a normal phase III of the MMC was higher amongst those with successful
response to treatment at last follow up visit compared to those with an unsuccessful response (65% vs. 44%;
p=0.03). Similarly, a higher proportion of successful response to treatment was observed in those with an idiopathic
etiology (66% vs. 34%; p=0.01). Logistic regression analysis demonstrated that longer follow up time (p=0.005),
group B symptoms (p=0.001) and presence of phase III of the MMC (p=0.007) were associated with overall
successful treatment response. We found an association between presence of a normal phase III of the MMC in
patients with an idiopathic etiology (74% vs. 49%; p=0.0001) and group B symptoms (70% vs. 55%; p=0.03). A
normal response to octreotide was seen in those in group B (84% vs. 55%; p=0.0001) and the unexplained GI
symptom study indication group (80% vs. 53%; p=0.02). There was no association between overall ADM
interpretation, fasting and post-prandial phases or response to erythromycin and the etiology, predominant symptom
type or study indication groups.
Conclusions: The presence of the phase III of the MMC was the single ADM parameter predictive of overall longterm treatment response and associated to predominant symptom type (abdominal pain, nausea) and in patients with
an idiopathic etiology. No significant association was found between ADM interpretation or parameters with
decision to guide initial treatment after manometry. Our findings demonstrate that the presence of the phase III of
the MMC may be of prognostic value in pediatric patients with unexplained GI symptoms.

393 FIRST LATINOAMERICAN STUDY IN INFANT COLIC ACCORDING TO ROME IV. Ricardo
Chanis1, Yeneile Huetio2, Carlos Velasco2
1
Pediatrics, Hospital del Nino, Panama City, Panamá, Panama; 2Pediatrics, Universidad del
Valle, Cali, Valle, Colombia
Introduction: The prevalence of infant colic (IC) in Colombian children is 10.4% according to Rome
III. Objective: To determine the prevalence of IC in Latin American children (Latam) according to Rome IV and its
possible associations. Methodology: Prevalence-type observational descriptive study conducted in two South
American and five Central American countries. From the Functional International Digestive Epidemiological
Research Survey (FINDERS) database, children <5 months were included who were diagnosed with IC through the
Questionnaire Pediatric Gastrointestinal Symptoms Rome IV (QPGS-IV). Results: 633 infants (74.4% from South
America, 2.3±1.1 months of age) were analyzed. IC was diagnosed in 7.4% (61.7% males; 59.6% mestizos; 38.3%
Colombians); being more frequent in the first month of life and in those born by caesarean section; and in 27.7%
premature, 10.6% fed with human milk and 4.3% with separated parents. There was a greater opportunity for IC in
mestizo race (OR=1.86 CI95%=0.97-3.60 p=0.0416) and with intrafamilial functional gastrointestinal disorders
(FGIDs) (OR=4.24 CI95%=1.15-12.85 p=0.0036), and living with both parents as a protective factor (OR=0.23
CI95%=0.02-0.94 p=0.0336). Conclusion: The prevalence of IC in Latam children of 7.4% was lower than that
described by Rome III; being associated with intrafamilial FGIDs and mestizo race and living with parents as a
protective factor.

394 ABDOMINAL CUTANEOUS NERVE ENTRAPMENT SYNDROME (ACNES) – A COMMONLY
MISSED AND EASILY DIAGNOSABLE AND TREATABLE CAUSE OF ABDOMINAL PAIN. Richard
Sandler1,2
1
Gastroenterology, Nemours Children's Clinic, Orlando, FL; 2Pediatrics, University of Central
Florida, Orlando, FL
Background: ACNES causes abdominal wall pain from entrapment of thoracic nerves as they pierce the abdominal
wall in well-defined foramen locations. Treatment is properly placed local anesthetic which typically affords both
immediate and long-term relief. Although previously described, in the author’s experience ACNES remains the
single most commonly missed abdominal pain condition by pediatric gastroenterologists, ER and referring primary
care physicians.
Methods: A retrospective chart review of the author’s experience was conducted, identifying cases of ACNES
during the period from 2014-2022.
Results: 85 cases were identified, 79% female, ages 10-18 yr (mean = 15y). Presentation was abdominal pain in all
cases. Most were seen after multiple ER visits and extensive negative evaluations by other physicians including
upper and lower endoscopies, CT scanning, exploratory laparotomy, cholecystectomy and psychiatric evaluation.
Each had obvious ACNES as the diagnosis once considered, including the following cardinal features: 1) Pain was
present all or most of the time, worse with movement, and unrelated to eating or bowel movements; 2) Very focal
(1-2 cm) abdominal tenderness to light palpation in the expected sites of abdominal cutaneous nerve foramen; and 3)
A positive Carnett’s sign (where tenderness to light palpation is the same or increased with tensing of the rectus).
ACNES location in this series was 14% in the T8 midline location (about ½ way between the xyphoid and the
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umbilicus), with the remainder in this series occurring at the right or left T8 to T12 locations on the lateral aspects of
the rectus abdominis. 16% had more than one foramen involved. 80% had complete immediate relief with local
abdominal wall nerve block, partial relief in the rest except for 3 patients who reported no relief. A single injection
appeared to give permanent relief in most, w/ 6 needing another injection after 3-14 months.
Comment:
Abdominal cutaneous nerve entrapment syndrome (ACNES) is typically missed if one doesn’t think of it, but once
considered, the diagnosis is usually easily made by history and physical examination alone. The condition meets the
“so what” test, since it is common, causes significant pain, leads to extensive unneeded evaluations, and is instantly
and usually easily treatable. Hence, ACNES is deserving of more widespread awareness by the pediatric GI
community.

395 DEVELOPMENT OF PEDIATRIC CLINICAL PATHWAYS FOR MANAGEMENT OF
CANNABINOID HYPEREMESIS SYNDROME. James Su4, Jenifer Matthews1,4, Bella Doshi1,4, James
Naprawa2, Augusta Saulys2, Nisa Atigapramoj2, Lawrence Long3, Sabina Ali1,4
1
Pediatrics, University of California San Francisco School of Medicine, San Francisco, CA; 2Emergency
Medicine, UCSF Benioff Children's Hospital Oakland, Oakland, CA; 3Anesthesia and Pain Medicine, UCSF Benioff
Children's Hospital Oakland, Oakland, CA; 4Pediatrics, UCSF Benioff Children's Hospital Oakland, Oakland, CA
Cannabis hyperemesis syndrome (CHS) is defined by Rome IV criteria 1) Stereotypical episodic vomiting
resembling cyclic vomiting syndrome (CVS) in terms of onset, duration, and frequency 2) presentation after
prolonged use of cannabis 3) Relief of vomiting episodes by sustained cessation of cannabis use (must include all of
the following) ,may be associated with pathologic bathing behavior (prolonged hot baths or showers). Prevalence is
estimated to be 15-30% of chronic cannabis users and rising. Admissions due to CHS to our pediatric center also
increased over time. Patients with CHS often present to emergency department (ED) repeatedly with symptoms that
do not reponsd to standard anti emetic treatments and undergo extensive evaluation. Standard anti-emetic treatments
are usually ineffective in treatment. The goal of this project was to develop clinical pathways for the management of
CHS both in the ED and inpatient (IP). In this pathway, Haloperidol (HD) and topical capsaicin (TC) are first-line
therapies because of evidence in adult literature supporting their efficacy. We identified stakeholders from the
following subspecialties: emergency medicine, hospital medicine, gastroenterology, pain-management, and
integrative medicine. We reviewed the charts of 17 patients who received HD in our ED over the course of 18
months for suspected CHS. There were a total of 21 encounters. Patients were discharged in 8 of the encounters
versus hospital admission in 13 instances. Multiple antiemetic medications were used in 18 patient encounters.
Length of stay for admitted patients was 1-14 days. We obtained provider feedback and patient feedback on the
created pathway. We plan to prospectively gather data on the use of the pathway by the ED and IP teams, ED
discharges, length of stay and symptom resolution with use of HD and TC as the first line treatment.CHS requires a
multi-disciplinary approach and standardizing treatments can reduce polypharmacy, resource-utilization, and
hospital admission rates. A
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396 INFLAMMATORY CYTOKINES AND REACTIVE OXYGEN SPECIES IN VISCERAL
MYOPATHY. Sharon Wolfson1, Sohaib Hashmi3, Robert Heuckeroth1,2
1
Pediatric Gastroenterology, Hepatology, and Nutrition, The Children's Hospital of
Philadelphia, Philadelphia, PA; 2Pediatrics, The Children's Hospital of Philadelphia, Philadelphia, PA; 3Internal
Medicine, University of Pennsylvania Perelman School of Medicine, Philadelphia, PA
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Introduction/Background: Point mutations in the gamma smooth muscle actin, actin γ 2 (ACTG2) are the most
common cause of visceral myopathy. Visceral myopathy is characterized by smooth muscle weakness, affecting the
bowel, bladder and uterus. People with pathogenic ACTG2 mutations have severe intestinal and bladder dysfunction,
often resulting in dependence on intravenous nutrition, repeated abdominal surgery, small bowel transplant, and
early death. Anecdotally, people with visceral myopathy have waxing and waning symptoms, with triggers like
infection causing acute deterioration of intestinal function lasting weeks to months. How ACTG2 mutations cause
disease remains poorly defined and mechanism-based treatments still do not exist.
Hypothesis: We hypothesize that infection-induced deterioration of bowel function in people with visceral myopathy
occurs because smooth muscle cells expressing disease causing ACTG2 variants are particularly susceptible to
“phenotypic switching” from a contractile phenotype to a “synthetic” or fibroblast-like state (figure 1). In support of
this hypothesis, we demonstrated that human intestinal smooth muscle cells (HISMCs) expressing the actin
mutation ACTG2 R257C already have a more fibroblast-like phenotype than HISMCs expressing WT ACTG2. Prior
work from others showed that exposure of intestinal smooth muscle cells to certain inflammatory cytokines and
oxidative stressors also induces phenotypic switching to a more fibroblast-like phenotype. We hypothesize effects of
mutation and these stressors are more than additive and that clear delineation of disease mechanisms could lead to
new therapy to prevent prolonged dysmotility in the context of inflammatory or oxidative stress.
Aims: To test this hypothesis, we are evaluating the impact of inflammatory cytokines (TNFα, IFNγ) and oxidative
stressors (tert-butyl peroxide, TBOOH) on human intestinal smooth muscle cells expressing the
pathogenic ACTG2 smooth muscle R257C mutation. Studies include detailed analysis of the cytoskeleton, cell
contractility, and gene expression to determine if these inflammatory cytokines and oxidative stress induce
phenotype switching from the contractile vs fibroblastic-like state.
Methods/Preliminary Results: We are evaluating cellular contractility and function using collagen gel contraction
assays, cell spreading assays, and wound healing assays. Thus far we observed no differences in collagen gel
contraction assays comparing HISMCs expressing WT ACTG2 and HISMCs expressing the ACTG2 R257C mutation
when exposed to TNFα, IFNγ, and oxidative stressors, but collagen gel contraction is not a very sensitive assay. We
are currently evaluating differences in cytoskeletal structure and cellular morphology via detergent extraction
assays, western blot, and electron microscopy. We are pursuing RNA sequencing to evaluate differences in gene
expression between treatment groups. Selected difference identified by RNAseq will be verified using qPCR (figure
1).
Conclusions: Patients with pathogenic ACTG2 mutations have severe intestinal and bladder dysfunction with
waxing and waning clinical courses that have been anecdotally associated with systemic infectious illnesses.
Phenotypic switching of intestinal smooth muscle cells may offer an explanation for this observed phenomenon.
Should this be the case, then treatments reported to prevent this phenotypic switch in vascular smooth muscle might
be helpful in people with visceral myopathy to improve bowel and bladder function.

Schematic of phenotypic switching characteristics and associated gene and protein expression.
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397 THE DEVELOPMENT OF A PEDIATRIC CONSTIPATION SEVERITY SCORE: A MIXED
METHODS QUALITITATIVE APPROACH. Shivani Gupta, Sarah Janse, Laura Weaver, Kathryn Hawa, Richard
Wood, Neetu Bali, Karla Vaz, Desale yacob, Carlo Di Lorenzo, Peter Lu
Pediatrics, Nationwide Children's Hospital, Columbus, OH
Background: Constipation is one of the leading diagnoses for pediatric gastroenterologists. Symptoms of
constipation vary widely and are subjective. A constipation severity scoring system for adults has been created and
validated, but applicability to children is limited because of the nature of several score items. A constipation severity
score designed for children would be very helpful for both clinical care and research and is urgently needed. The
objective of this study was to describe the development of a constipation scoring system for pediatric patients.
Methods: This is a mixed-methods study. We began by interviewing children <18 years of age with constipation and
their parents or guardians. Interviews consisted of asking open-ended questions about what children and their
parents/guardians viewed as important signs that constipation is poorly controlled or well controlled. Respondents
were asked to explain their answers and rank items in importance if applicable. We planned to perform 15
interviews or until content saturation was achieved. The interviews were audio recorded and transcribed. Transcripts
were then analyzed, and themes identified. Once a list of themes was finalized, the research team (SRG, SJ, PLL)
translated these themes into questions. We performed focus groups with a diverse group of providers to evaluate the
themes identified and question design and wording. Input from focus groups was then used to create a final
constipation severity score questionnaire.
Results: We conducted individual interviews with 15 children with constipation and their parents/guardians. Patients
were 60% female and 1 to 16 years of age. All patients had been previously diagnosed with functional constipation.
Theme saturation was achieved before 15 interviews. Themes identified included (in order of frequency): defecation
frequency, stool consistency, straining, pain with defecation, fecal incontinence, abdominal pain, vomiting, fear of
taking medication, the need for medication, impact on activities, abdominal bloating, time spent in the bathroom,
recognizing the urge to have a bowel movement, urinary symptoms, and appetite. The questionnaire was then
developed with one question per identified theme for a total of 15 questions. Focus groups were conducted with
pediatric gastroenterologists, colorectal surgeons, and advanced practice providers. Each theme and question were
reviewed, including in a read aloud format, and changes were made to ensure patient/family comprehension and
clarity. A final constipation severity score questionnaire was created.
Conclusion: We have completed the initial phase of creating a validated pediatric constipation severity score, which
we believe will have a significant impact in improving both clinical care and research in children with constipation.
We have begun the next phase of this process, which involves further interviews with patients and
parents/guardians, pilot testing, and introducing the questionnaire into the clinical setting.

402 EARLY INVESTIGATIONS OF CHARACTERIZING BOWEL AND BLADDER FUNCTION IN OVINE
SPINA BIFIDA MODEL. Su Yeon Lee3,1, Christopher Pivetti1, Zachary Paxton1, Emma Loll1, Stephanie
Osborn2, Chaoxing Zhang1, Abd-Elrahman Hassan3,1, Aijun Wang1, Diana Farmer3,1, Payam Saadai3,4, Maheen
Hassan5,4
1
Center for Surgical Bioengineering, University of California Davis Health System, Sacramento, CA; 2Urologic
Surgery, UC Davis Medical Center, Sacramento, CA; 3Department of Surgery, Division of Pediatric General,
Thoracic, and Fetal Surgery, University of California Davis Medical Center, Sacramento, CA; 4Pediatric Colorectal
Center, Shriners Hospitals for Children Northern California, Sacramento, CA; 5Department of Pediatrics, Division
of Gastroenterology, University of California Davis Health System, Sacramento, CA
Background:
Fetal spina bifida (SB) repair improves lower extremity motor function. However, little progress has been made
regarding additional sequalae including neurogenic bowel and bladder. Moreover, baseline bowel and bladder
function of the ovine model of SB remains unknown. We aimed to characterize bowel and bladder function in sheep
with unrepaired SB defect to establish a baseline for the model.
Methods:
A SB defect was surgically created in a female ovine fetus at gestational age (GA) 78 days, followed by a second
surgery to remove fibrinous material and re-expose the spinal cord at GA 104 at the time of would be fetal repair.
Two normal sheep also underwent hysterotomies at median GA 81 and GA 105 as the sham control. All fetuses
were delivered at GA 142. The primary bowel function outcomes were resting anal pressure and presence of
rectoanal inhibitory reflex (RAIR) on anorectal manometry. The primary bladder function outcomes were voiding
posture and urodynamics. Secondary outcomes were anorectal sphincter, rectal wall, and bladder detrusor muscle
thicknesses, kidney and bladder size, and Instron tensile strength testing of detrusor muscle.
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Results:
The lamb with unrepaired SB defect was compared to the two sham control lambs. The SB lamb demonstrated no
voiding posture and dribbled, while normal lambs displayed normal voiding posture and complete voids. The SB
lamb had larger kidneys on average (2.0 cm2/kg body weight vs 1.3 cm2/kg body weight) and larger bladder (5.2
cm2/kg body weight vs 1.7cm2/kg body weight) on ultrasound. On urodynamics, the SB lamb had less compliant
bladder as compared to normal lamb of the same sex (2.27 cc/cm H2O vs. 3.07 cc/cm H2O). Additionally, the SB
lamb’s bladder had lower tensile strength than normal lamb (young’s modulus 0.105 Pa vs. 0.075 Pa) on Instron
tensile strength testing in circumferential direction. Resting mean anal pressures were similar between cohorts (SB
37 mmHg vs. normal 34.3 mmHg). RAIR was not present in the SB lamb, but present in one of normal lambs.
Thicknesses of anal sphincter complex, rectal wall muscles, and bladder detrusor muscles were similar between
cohorts.
Conclusions:
Ovine fetal SB model results in neurogenic bladder function as expected. There is variability in bowel function in
this model. Further animal studies are needed to confirm these outcomes.

404 NOVEL FINDINGS REGARDING THE ROLE OF THE ENDOCANNABINOID SYSTEM IN
PEDIATRIC FUNCTIONAL GASTROINTESTINAL DISORDERS. Gisela Chelimsky1, Lisa Conant1, Pippa
Simpson1, Liyun Zhang1, Serge Marchand2, Cecilia Hillard1, Thomas Chelimsky3
1
Medical College of Wisconsin, Milwaukee, WI; 2Universite de
Sherbrooke, Sherbrooke, QC, Canada; 3Neurology, Virginia Commonwealth University, Richmond, VA
Background: Pain constitutes a the chief complaint in of some functional gastrointestinal disorders (FGID). The
endocannabinoid (EC) and peroxisome proliferator-activated receptors (PPARs) agonist systems have not been
explored as possible mechanisms..
Objective: To determine if EC and PPAR agonist abnormalities occur in adolescents with FGID.
Methods: IRB approved study compared 33 children (12-18yrs) with a FGID to 18 healthy controls (HC). Clinical
measures: functional disability inventory (FDI) and pediatric pain questionnaire. EC and PPAR agonist
concentrations were determined in serum from blood. Data were analyzed using Mann-Whitney and Fisher’s exact
tests (2-sided p > 0.05 considered significant).
Results: When compared to HC, FGID subjects used different terms to describe their pain which also occurred in
more body areas. FGID subjects exhibited higher palmitoylethanolamide (PEA) and N-oleoyethanolamine (OEA),
while EC did not differ. Interestingly, PEA correlated significantly with PPQ “worst pain the week before” in the
HC group with rho=0.519 and p-value =0.003, but not in the FGID group (rho=0.079 and p-value = 0.66).
Discussion: Children with FGID exhibit significant pain in non-GI regions. The higher concentrations of PEA found
in the FGID subjects, as occurs in other chronic pain conditions, could reflect a compensatory response due to
feedback loops from a down-regulated or non-responsive PPAR system, while the absence of the expected
relationship between pain intensity and PEA levels in the FGID group suggests that the PPAR system may not be
functioning normally.

406 IN-VITRO EFFICACY OF TARGETED FODMAP ENZYMATIC DIGESTION (FODZYME) IN A
HIGH FIDELITY SIMULATED GASTROINTESTINAL ENVIRONMENT. Kenny Castro Ochoa1, Shalaka
Samant2, Anjie Liu2, Cindy Duysburgh3, Massimo Marzorati3, David Hachuel2, Thomas Wallach1
1
Pediatric Gastroenterology, SUNY Downstate Health Sciences University, Brooklyn, NY; 2Kiwi
Biosciences, Cambridge, MA; 3Prodigest, Ghent, Belgium
Background: Irritable bowel syndrome (IBS) is a disease of gut-brain interaction (DGBI) characterized by
abdominal pain and changes in bowel habits. An effective therapy is a diet low in fermentable oligo-, di-, monosaccharides, and polyols (FODMAPs) which results in improvement in 50-80% of IBS patients. FODMAPs are
poorly absorbed short-chain carbohydrates that may drive commensal microbial gas production, promoting
abdominal pain, bloating, and symptoms related to DGBIs, especially IBS. The diet is not meant to be sustained
long term, with concern for nutritional deficiencies, disordered eating, and gut microbiome changes. In this study,
we evaluate the function of food supplement FODZYME® containing an inulinase enzyme aimed at pre-digestion
of fructans (a significant contributor to FODMAP-induced symptoms) in a simulated gastrointestinal environment.
Methods: Using SHIME, a multi-compartment simulator of the human gut, three different doses of FODZYME® ,
containing 375, 750 and 1500 mg of inulinase, were evaluated in gastrointestinal conditions for their ability to
hydrolyze 3 g of inulin (a common source of fructan). Gastric modeling with pepsin demonstrated 1.125 g as ideal
dosage. Full intestinal modeling assessing digestion of inulin, absorption of fructose, gas production and other
measures of commensal microbial behavior was completed using 1.125 g dosage and the SHIME system.
Results: At the 30-minute interval, 90% of the inulin was converted to fructose by a 1.125 g FODZYME® dose.
Doubling dosage showed no significant improvement in conversion whereas a half dose decreased performance to
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77.2%. Control trials with other hydrolytic enzymes did not yield any fructose, demonstrating the specificity of
inulinase in FODZYME® . Intestinal modeling demonstrated a significant portion of the released fructose was
absorbed during simulated small intestinal transit (70%), with a corresponding decrease in microbial gas production,
and minimal decrease to butyrate and SCFA production.
Discussion: Fructans have been increasingly identified as strong FODMAP triggers. This study demonstrates the
ability of FODZYME to specifically break down inulin in representative gastrointestinal conditions, resulting in
decreased gas production without substantial decrease in SCFA and butyrate production in the model colon. Our
results indicate that dietary supplementation with FODZYME would likely decrease intestinal FODMAP burden and
gas production without the concerns of a restrictive diet.

Figure 1: A) Gastric digestion of inulin. B) Comparison of FODZYME Function in Gastric Conditions With or
Without Proteases C) Fructose Absorption in Simulated Small Intestine

Figure 2: A) FODZYME impact on colonic bacteria SCFA production. B) FODZYME impact on colonic bacteria
butyrate production. C) FODZYME impact on colonic bacteria gas production. D) FODZYME impact on colonic
pH.
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407 MATERNAL DEPRESSION IN PREGNANCY AND INFANT FUNCTIONAL GASTROINTESTINAL
DISORDERS DURING THE FIRST SIX MONTHS OF LIFE. Y. Dana Neugut1, Andrew Del Colle2, Virginie
Gillet3, Larissa Takser3, Tor Savidge7, Ardesheer Talati4,5, Kara Margolis6
1
Pediatrics, Children's Hospital at Montefiore, Bronx, NY; 2Drexel University College of
Medicine, Philadelphia, PA; 3Universite de Sherbrooke, Sherbrooke, QC, Canada; 4Columbia University Irving
Medical Center, New York, NY; 5New York State Psychiatric Institute, New York, NY; 6NewYork-Presbyterian
Morgan Stanley Children's Hospital, New York, NY; 7Baylor College of Medicine, Houston, TX
BACKGROUND: Functional gastrointestinal disorders (FGIDs) are a group of disorders characterized by
gastrointestinal (GI) symptoms of pain, dysmotility, and abnormal gut-brain interactions. FGIDs are without known
precise underlying causes or a clear understanding of the risk factors key for FGID development. Human studies
designed to look at risk factors for FGID development have been largely cross-sectional. Emerging research in both
animal and human studies, however, shows that maternal factors, including depression, during pregnancy may affect
offspring FGID development. This is the first study to explore the relationship between maternal depression in
pregnancy and offspring FGID development prospectively. We hypothesized that maternal depression during
pregnancy serves as a key risk factor for FGID symptoms in infants over time.
METHODS: This cohort is part of the Gestational SSRI Exposures in the DevelopmenT of Functional
GAStrointestinal Disorders (GETGAS) study, examining mother-infant dyads in Sherbrooke, Canada, through
pregnancy and the first two years of life as a function of maternal depression in pregnancy. In this initial
presentation, we focus on infant follow up in the first 6 months. At time of recruitment, mothers were assigned into
one of two groups, (1) maternal depression or (2) healthy controls. Mothers then completed monthly surveys during
and after pregnancy to assess depression symptoms, and trimonthly reports of infant FGID symptoms after birth.
Infant FGID diagnoses were defined using the Rome IV criteria, excluding criteria that restrict diagnoses to specific
age groups. Rates across groups were compared using Fisher’s exact test.
RESULTS: To date, our study includes 156 mother-infant dyads with infant FGID data at both ages 1-3 months and
4-6 months (Table 1). In these age groups, 33% and 37%, respectively, met Rome-IV criteria for one or more FGID
diagnoses. Compared with infants 1-3 months, infants 4-6 months had significantly higher rates of regurgitation
(Odds Ratio (OR)=1.99, p=0.02), and significantly lower rates of dyschezia (OR=0.27, p=0.03). Among the
mothers, 61 (39%) had depression during pregnancy. A trend was observed for an association between maternal
depression and whether infants aged 1-3 months had any FGID (OR=1.96, p=0.06), but not for infants aged 4-6
months (Table 2). There were no significant associations between maternal depression and any of the specific infant
FGIDs in either age group.
CONCLUSIONS: This prospective study investigates associations between maternal depression and infant FGID
diagnoses during the first six months of life. Overall rates of having at least one FGID diagnosis were similar among
infants aged 1-3 months and 4-6 months, and consistent with rates seen in prior studies (Robin et al, J Pediatr, 2018;
Vernon-Roberts et al, J Clin Med, 2021). Rates of regurgitation and dyschezia are significantly different between
infants 1-3 months of age and 4-6 months of age. Even though not statistically significant, the trend for association
between maternal depression and infant FGID diagnosis at age 1-3 months warrants further attention, and will be
assessed longitudinally as a larger sample is obtained. Other future directions include examining rates of FGIDs in
infants up to two years of age, and testing how certain prenatal exposures, including psychotropic medications, may
modify these trajectories.
This study is funded by the National Institutes of Health (R01DK130517 (MPIs, KGM, TS, LT, AT) and
R01MH119510 (MPIs AT, LT, JP).
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Table 1. Rates of functional GI disorders in infants 1-3 months of age and 4-6 months of age, and how they change
over time.

Table 2. Association between maternal depression and functional GI disorders in infants 1-3 months of age and 4-6
months of age.
NUTRITION/OBESITY
408 OPTIMAL IRON CONTENT IN READY-TO-USE THERAPEUTIC FOODS FOR THE TREATMENT
OF SEVERE ACUTE MALNUTRITION IN THE COMMUNITY SETTINGS. A SYSTEMATIC REVIEW AND
META-ANALYSIS. Aamer Imdad1, Jaimie Rogner2, Melissa François2, Shehzad Ahmed3, Abigail Smith4, Olivia
Tsistinas4, Jai Das5, Zulfiqar Bhutta5
1
Division of Pediatric Gastroenterology, SUNY Upstate Medical University, Syracuse, NY; 2College of
Medicine, SUNY Upstate Medical University, Syracuse, NY; 3Pediatrics, SUNY Upstate Medical
University, Syracuse, NY; 4Health Science Library, SUNY Upstate Medical
University, Syracuse, NY; 5Pediatrics, The Aga Khan University, Karachi, Sindh, Pakistan
Introduction
The current standard of care for children with severe acute malnutrition (SAM) involves using ready-to-use
therapeutic food (RUTF) to promote growth; however, the precise formulation to achieve optimal recovery remains
unclear. Emerging research suggests that alternative RUTF formulations may be more effective in correcting SAMrelated complications such as anemia and iron deficiency. This systematic review and meta-analysis commissioned
by the World Health Organization (WHO) aimed to synthesize the most recent research on the iron content in RUTF
in the community-based treatment of uncomplicated severe malnutrition in children aged 6 months and older.
Methods and Analysis
We included randomized controls trials that included children 6-59 months with SAM who received RUTF with iron
content outside the limits specified in the current WHO-recommended RUTF. The comparison group comprised
children with SAM receiving RUTF containing iron at the current WHO recommended level of 1.9 mg/100 kcal
(10-14 mg/100 g). The primary outcomes of interest included blood hemoglobin concentration (mg/dL), any anemia,
severe anemia, iron deficiency anemia, recovery from SAM, and any adverse events. We conducted a random-effect
meta-analysis to pool the data to obtain a relative risk for dichotomous outcomes and mean difference for continuous
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outcomes and report it with 95% confidence interval (CI). The risk of bias in studies was evaluated using the
Cochrane risk of bias (ROB 2.0). We used the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) approach to examine the overall certainty of evidence.
Results
We screened 393 titles and abstracts; 19 eligible studies were screened for full-text review, and three studies
available in five publications were included. One study was conducted in Zambia, one in the Democratic Republic
of Congo, and one in Malawi. In all studies, the RUTF used in the intervention group was milk-free soya-maizesorghum- (SMS) based. The iron contents were 35.1, 43.8, and 52.5 mg/100g of intervention RUTF for each of the
three studies. All studies had comparison groups that used RUTF formulations that met the current WHO
specifications. In all studies, the comparison RUTF was peanut-paste-based. The iron contents for the comparison
groups were 10.5, 11.1, and 12 mg/100g of RUTF.
The results showed a low certainty of evidence that there may be an increase in hemoglobin concentration (mean
difference 0.33 g/dL, 95% CI: 0.02, 0.64, p = 0.04, I2 = 52%) and decrease in any anemia (RR 0.66, 95% CI: 0.48,
0.91, p = 0.01, I2 = 32%), iron deficiency anemia (RR 0.39, 95% CI: 0.15, 0.99, p = 0.05) and severe anemia (RR
0.88, 95% CI: 0.30, 2.56, p = 0.81, I2 = 0%) among children 6-59 months of age receiving SMS-based RUTF with
high iron content compared to those receiving WHO-standard peanut based RUTF for treatment of uncomplicated
SAM in the community settings. The results showed a low certainty of evidence that the use of SMS-based RUTF
with high iron content may decrease recovery rates (RR 0.91, 95% CI: 0.84, 0.99, p = 0.04, I2 = 76%; Certainty of
evidence: low) and increase the withdrawal rates from treatment (RR 1.25, 95% CI: 0.98, 1.60, p = 0.08, I2 = 60%,
Certainty of evidence: low), although the confidence interval was imprecise for the latter outcome. The pooled
results from the same three studies also revealed a moderate level of certainty that the use of SMS-based RUTF may
increase the risk of mortality (RR 1.30, 95% CI: 0.87, 1.95, p = 0.21, I2 = 24%: Certainty of evidence: moderate) for
children 6-59 months of age compared to those receiving peanut based RUTF with the standard WHO iron dose,
although the confidence interval is imprecise and includes a possibility of reduced mortality in the intervention
group.
Conclusions
-The use of SMS-based RUTF with high iron content for management of uncomplicated SAM in children 6-59
months of age in community settings may lead to higher blood hemoglobin levels and lower rates of anemia and
severe anemia.
-There may be a potential increase in all-cause mortality and a decrease in recovery rates among children in the
high-iron SMS-based RUTF group compared to those receiving WHO standard peanut-based RUTF.
-Future studies with large sample sizes are needed to confirm the beneficial versus harmful effects of high iron
content in RUTF in treating uncomplicated SAM in children 6-59 months of age in community settings.

409 PREDICTIVE MODELS OF ADIPOSITY BASED ON SOCIODEMOGRAPHIC, PHYSICAL
ACTIVITY), AND SLEEP QUALITY VARIABLES. Erika Caro-Sabido, Alfredo Larrosa-Haro, Arantza CruzRobles, Edgar Vásquez-Garibay, Enrique Romero-Velarde
Instituto de Nutrición Humana, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico
Objective. Develop predictive models of adiposity based on sociodemographic (SD), physical activity (PA), and
sleep quality (SQ) variables.
Material and methods. This multivariate study was performed on 122 families (2019-2020). Independent variables:
PA, SQ and SD. Outcome variable: adiposity. The source population were students at an elementary school.
Association analysis was performed on categorical variables and correlation analysis on continuous variables.
Results. Overweight/obesity frequencies were 17.2% and 15.6% respectively. 74.4% were in the highest
socioeconomic level, 20.9% in the upper middle-class level, and 4.7% were middle class. The PA variables that
were positively and significantly correlated with adiposity were related to passive physical activity and included
homework time, screen time, and time spent sitting on transportation from home to school and to evening activities.
Prediction of adiposity (R2) varied from 27 to 31%.
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SQ was good or very good in 82.3% although daytime hypersomnia was identified in 56.1%. The median hours of
sleep on weekdays were 8 hours 30 minutes (IQR 8-9:20); the median hours of sleep on the weekend were 10 hours
(IQR 9 to 11:15), 90 minutes higher (p < 0.001). The correlation between hours of sleep with adiposity indicators
was negative and significant. The multiple regression models with these variables explained 9-21% of the variance.
The inclusion of the four variables related to passive PA plus sleep time explained 40-44% of adiposity.
Conclusions. Our findings identified a linear relationship between the time spent in passive PA and adiposity within
a lifestyle of a privileged population.

410 MUSCLE MASS PREDICTS ADIPOSITY IN CHILDREN AND ADOLESCENTS: ADJUSTMENT BY
GENDER, AGE, AND NUTRITIONAL STATUS. Elizabeth Lizarraga-Corona1, Alfredo Larrosa-Haro2, Edgar
Vásquez-Garibay2, Laura Cázares-Pastrana2, Carmen Sánchez-Ramírez1
1
Facultad de Medicina, Universidad de Colima, Colima, Colima, Mexico; 2Instituto de Nutrición
Humana, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico
Aim
Evaluate the relationship between muscle mass and adiposity in children and adolescents, adjusted by age, gender
and nutritional status.
Material and methods
This cross-sectional predictive study was carried out in 341 students 6-12 years-old; 50.8% were females.
Anthropometry: weight, height; circumferences (arm, thigh and calf); and skinfolds (triceps, subscapular, thigh and
calf). Statistics: t-test for independent samples, Pearson’s correlations, and multiple linear regressions. Adiposity
percentage was calculated with the Slaughter’s and muscle mass with the Poortman’s formulas.
Results
Muscle mass was significantly higher in the age group 9-12 years, and in students with higher adiposity. Adiposity
was higher in females; MM was higher in males.
Muscle mass determination coefficient explained 54% of adiposity variance, and its value increased to 60, 63 and
78% respectivelly with the inclusion of sex, age group and nutritional status as intervening variables in a linear
regression model. Increase of prediction with the intervening variables was 24%; the Durbin-Watson test (1.92)
leaves out the occurrence of multicollinearity and the variance inflation factor of each variable, with values around
one, rules out autocorrelation in the residuals.
Conclusions
Adiposity was predicted from MM and was influenced by age, gender, and nutritional status. The results suggest
that muscle mass should be considered in the evaluation of adiposity and in the diagnosis of overweight and obesity,
especially in those male children with high muscle mass and age above eight years.

411* HEALTH ECONOMIC BENEFITS OF REAL FOOD TUBE FEEDING FORMULAS COMPARED TO
STANDARD TUBE FEEDING FORMULAS IN POST-ACUTE CARE PEDIATRIC PATIENTS. Amarsinh
Desai1, Aimee Henrikson2, Francine Allen2, Pradeep Kumar3, Veda Samhitha S3, Krysmaru Araujo Torres2
1
Market Access, Nestle HealthCare Nutrition Inc, Bridgewater, NJ; 2Medical Affairs, Nestle HealthCare Nutrition
Inc, Bridgewater, NJ; 3Data Analytics & Insights, Clarivate Analytics US LLC, Philadelphia, PA
Background
Enteral nutrition (EN) provides life-sustaining nutrition support. Commercially blenderized tube feeding formulas
(CBTF) containing a variety of real foods is suitable, and often preferred, for patients who have difficulty tolerating
standard tube feeding formulas (STD-TF), some of which may be plant-based but do not contain real food. EN is
often initiated in the hospital setting and may continue at home upon discharge as part of the continuum of care. Due
to its clinical and economic benefits, the use of home enteral nutrition (HEN) as a critical component of post-acute
care is increasing in the US.1 However, intolerance to enteral formulas can be a challenge in pediatric patients
receiving HEN and can lead to increased healthcare resource utilization (HCRU) and costs.2 The study objective was
to conduct HCRU and cost analysis of CBTF formula compared to STD-TF in post-acute care.
Methods
A retrospective, observational study was conducted using a nationally representative US claims data obtained from
the Decision Resources Group Real World Evidence Data Repository, which covers 98% of US health plans,
including medical and pharmacy claims. Patient characteristics, comorbidities, concomitant medications use, GI
intolerance symptoms, HCRU, and costs of care were assessed in children (< 14 years) receiving a CBTF formula
(Compleat® Pediatric Organic Blends, Nestlé HealthCare Nutrition, US) and STD-TF plant-based formula (Kate
Farms® Pediatric Standard 1.2, Kate Farms, Inc., US) as sole-source nutrition for ≥7 days in post-acute care
between Jan 2018 and Dec 2020. The index date was defined as date of hospital discharge. Outcomes were
measured in post-index period based on last record in study period at 84-days post discharge. HCRU as emergency
department, inpatient, outpatient, urgent care, and other visits were captured. Using generalized linear model
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adjusted for age, sex and Charlson Comorbidity Index score, the multivariate costs associated with these visits were
compared between CBTF and STD-TF groups at 84-days post-index.
Results
The study included 469 children (44% female; mean [standard deviation (SD)] age 5.17 [3.32] years) in CBTF and
595 (40% female; 4.96 [3.34] years) in STD-TF group from all US regions.
For CBTF group, while all patients required outpatient visits post-discharge, significantly fewer patients required
emergency department visits, inpatient visits, urgent care, and other services at 84-days post-index compared with
STD-TF (p<0.001) (Table 1). Mean total visits (p<0.001), outpatient (p<0.001), inpatient (p= 0.001), emergency
(p<0.001) and other (p=0.005) visits per patients were significantly lower for CBTF group at 84-days post-index
compared to STD-TF. Decreased HCRU resulted in significant (p<0.001) reductions in adjusted costs associated
with all types of healthcare visits among CBTF group compared to STD-TF (Table 1).
Conclusion
The use of CBTF formulas with a variety of real food was associated with significant reductions in HCRU and costs
compared to patients receiving STD-TF, demonstrating health economic benefits in post-acute care pediatric
patients. The observed reductions in HCRU and costs indicate CBTF formulas may have a potential role in reducing
economic burden both for patients and the healthcare system.
References
1. Mundi MS et al. Nutr Clin Prac. 2017;32(6):799–805.
2. Elfadil OM et al. J Parenter Enteral Nutr. 2021:1–9.

412 CLINICAL BENEFITS OF REAL FOOD TUBE FEEDING FORMULAS COMPARED TO STANDARD
TUBE FEEDING FORMULAS IN POST-ACUTE CARE PEDIATRIC PATIENTS. Amarsinh Desai1, Aimee
Henrikson2, Francine Allen2, Pradeep Kumar3, Veda Samhitha S3, Krysmaru Araujo Torres2
1
Market Access, Nestle HealthCare Nutrition Inc, Bridgewater, NJ; 2Medical Affairs, Nestle HealthCare Nutrition
Inc, Bridgewater, NJ; 3Data Analytics & Insights, Clarivate Analytics US LLC, Philadelphia, PA
Background
Enteral nutrition (EN) is crucial for the treatment of individuals with functional gastrointestinal (GI) tracts who are
unable to consume adequate nutrients orally. It is usually initiated during acute care in the hospital but may be
continued at home after discharge. The prevalence of home enteral nutrition (HEN) as part of post-acute care in the
US has increased in recent decades.1 Commercial blenderized tube feeding formulas (CBTF) containing a variety of
real foods are often preferred for patients who have difficulty tolerating standard tube feeding (STD-TF) formulas,
including plant-based formulas that do not contain real food. The objective of this study was to describe patient
characteristics and clinical outcomes among children who received CBTF formula and compare with STD-TF in
post-acute care.
Methods
Data from the Decision Resources Group Real World Evidence Data Repository were used to conduct a
retrospective observational study. This repository covers 98% of US health plans and includes medical and
pharmacy claims. Demographics, comorbidities, concomitant medications use, and GI intolerance were assessed in
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children (<14 years) receiving a CBTF formula (Compleat® Pediatric Organic Blends, Nestlé HealthCare Nutrition,
US) and STD-TF plant-based formula (Kate Farms® Pediatric Standard 1.2, Kate Farms, Inc., US) as sole-source
nutrition for ≥7 days in post-acute care between Jan 2018 and Dec 2020. The index date was defined as date of
hospital discharge. Outcomes were measured in the post-index period based on the last record in the study period at
84-days post discharge. GI intolerance symptoms were compared between CBTF and STD-TF group at 84-days
post-index using chi-square test.
Results
The study included 1064 children (42% female; mean [standard deviation (SD)] age 5.05 [3.33] years) from all US
regions (Table 1). The most common diagnoses pre-index were diseases of the digestive system (83%), respiratory
diseases (80%), and congenital conditions (72%). Among 546 patients (51%) with ≥1 additional comorbidity,
overall mean Charlson Comorbidity Index (SD) score was 1.7 (1.2). The most frequent comorbidities were chronic
pulmonary disease (30%), paraplegia and hemiplegia (27%) and cerebrovascular disease (7%). No significant
difference in concomitant medications use was observed for GI drugs (anti-diarrheals, anti-emetics, laxatives and
others) and anti-infective agents between both the groups.
Significantly fewer patients experienced GI intolerance symptoms at 84-days post-index while receiving the CBTF
formula (25%) than STD-TF (49%) (p<0.001). This reduction in GI intolerance was maintained for intolerance
symptoms including constipation (p<0.001), nausea and vomiting (p<0.001), abdominal pain (p<0.001), diarrhea
(p<0.001), flatulence (p=0.005), abdominal distension (p=0.007) at 84-days post-index (Table 2).
Conclusion
The use of CBTF with a variety of real food was well tolerated in pediatric patients compared to STD-TF formulas.
Significant reductions in GI intolerance symptoms were observed among children receiving CBTF compared to
STD-TF formulas, demonstrating clinical benefits in post-acute care patients.
References
1. Mundi MS et al. Nutr Clin Prac. 2017;32(6):799–805.
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413 A CROSS-SECTIONAL STUDY OF PEDIATRIC FEEDING DISORDER IN CHILDREN WITH
CYSTIC FIBROSIS. Anam Bashir1, Nicholas Antos2, Tami Miller3, Amy Pan5, Katherine Siegel1, Alan
Silverman1, Memorie Gosa4, Praveen Goday1
1
Pediatric Gastroenterology, Hepatology & Nutrition, Medical College of Wisconsin, Milwaukee, WI; 2Pediatric
Pulmonology, Medical College of Wisconsin, Milwaukee, WI; 3Clinical Nutrition, Children's
Wisconsin, Milwaukee, WI; 4Department of Communicative Disorders, University of
Alabama, Tuscaloosa, AL; 5Quantitative Health Sciences, Medical College of Wisconsin, Milwaukee, WI
Background
Pediatric Feeding Disorder (PFD) encompasses feeding problems associated with dysfunction in at least one of the
four domains: medical, nutritional, psychosocial, or feeding skill. Prevalence of PFD is reported to be 1 in 23 to 1 in
37 healthy children. Feeding problems have been reported to contribute to suboptimal weight gain in children with
cystic fibrosis (CF). The exact prevalence of Pediatric Feeding Disorder (PFD) in children with CF is unknown. We
aimed to assess the four domains of PFD in children with CF: medical, nutritional, psychosocial, and feeding skill
with children considered to have PFD if any of the four domains is positive. We hypothesize that the prevalence of
PFD is higher in patients with CF as compared to healthy children.
Methods/Design
This is a prospective, cross-sectional, observational study in children (ages 1-18 years) with CF. Data collected
includes: anthropometrics, nutrition data (including need for enteral nutrition or high-energy supplements, dietary
diversity), assessment of feeding skills (Pediatric version of the Eating Assessment tool [pEAT]), assessment of
psychosocial dysfunction (About Your Child Eating questionnaire [AYCE]) and developmental data (Parents
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Evaluation of Developmental Status: Developmental Milestones questionnaire [PEDS:DM]. Children with
decreased dietary diversity (defined as < 3 food groups; fruits, vegetables, grains, proteins, and dairy), and/or
feeding skill dysfunction (pEAT >3), and/or psychosocial dysfunction (a score of > 8 on any of the three subscales
of AYCE questionnaire [child’s resistance to eating, nonpositive mealtime environment and caregiver/parental
aversion to mealtime]) were considered to have PFD.
Results
Currently, 30 children (17 males [56.7%]) with mean age of 9.5 years (SD 4.75) have completed the study. A total
of 5 children (16.7%) had developmental delays (positive PEDS:DM questionnaire). 1 child (3%) was malnourished.
2 children needed enteral nutrition (6.7%) and 14 children (46.7%) needed oral supplementation with high-energy
beverages.
Overall, 14/30 (46.6%) were found to have some form of feeding dysfunction with 4/6 (66%), 5/10 (50%), 3/8
(37.5%), and 2/6 (33.3%) in the 0-5 year, 5-10 year, 10-15 year, and 15-18 year age groups, respectively. Of the 14
children with PFD, 2 children (6.7%) had decreased dietary diversity. All of the 14 children with PFD showed
psychosocial dysfunction on the AYCE questionnaire. Of these, 6 showed dysfunctions in all three subscales of the
AYCE. None of the children showed feeding skill dysfunction.
Conclusion
About half of all children with CF met criteria for PFD and while there seems to be a decrease with age, it continues
to remain prevalent in our cohort. Children who met the criteria for PFD were all consuming high-energy beverages
and all had significant psychosocial feeding dysfunction. Considering the significant nutritional needs in CF, these
findings may be an important consideration in the care and counseling of these patients.

414 MARK INITIATIVE: MALNUTRITION AWARENESS AT RILEY KIDS, A QUALITY
IMPROVEMENT PROJECT. Annemarie Rompca1, Charles Vanderpool1, Wendy Cruse2
1
Pediatric Gastroenterology, Hepatology, and Nutrition, Riley Hospital for Children at Indiana University
Health, Indianapolis, IN; 2Riley Hospital for Children at Indiana University Health, Indianapolis, IN
Purpose: Following published ASPEN malnutrition guidelines in 2015, we sought to develop a quality
improvement (QI) project focusing on malnutrition recognition. The primary objective of this QI project was to
improve the recognition and documentation of malnutrition within children admitted at Riley Hospital for Children
at IU Health, a pediatric tertiary academic center.
Methods: Nutritional intake assessments are completed on all patients newly admitted to our institution by bedside
nursing staff. Positive response to risk assessment, chronic medical conditions, length of stay greater than 7 days,
enteral and/or parenteral nutrition all trigger an automatic medical nutrition therapy (MNT) consult. Registered
dietitians (RD) review MNT consults and assign a specific malnutrition diagnosis if appropriate based on ASPEN
guidelines. Education initiatives focus on improving physician recognition of malnutrition subtype and clinical
impact of nutrition. Ongoing education initiatives focus on improving retention of malnutrition awareness among
medical providers. Electronic medical records initiatives included development of autotext statements to allow
import of RD-assigned malnutrition severity and cause into physician documentation. Yearly review with clinical
documentation integrity (CDI) team occurs to evaluate impact of QI initiatives on malnutrition recognition and
documentation.
The results of these initiatives from 2016 to 2020 were reviewed for total number of malnutrition diagnoses for each
year, stratification of specified type of malnutrition, and proportion of malnutrition diagnoses for total hospital
discharges.
Results: There were 86 documented cases of severe malnutrition in 2016, increasing yearly to 398 in 2020. Similar
increases were seen in both moderate (31 to 220 cases) and mild malnutrition (13 to 183 cases) (Table 1, Figure 1).
Total recognized cases of malnutrition from 2016 to 2020 increased four-fold, from 208 total cases to 847. In 2016,
any malnutrition diagnosis as a percent of total discharges was 0.9% of patients, also increasing yearly up to 6.5% in
2020 with increases seen in each malnutrition subtype per year (Figure 2). Unspecified (no severity assigned)
protein calorie malnutrition percent of total malnutrition diagnoses decreased from 36.5% to 5.4% (Figure 3),
making up only 0.4% of total discharges by 2020 (Figure 2).
Conclusion: During this five-year span, malnutrition recognition improved tremendously. Increases of any
malnutrition type as total percent of discharges (6.5%) demonstrates that this change is not a result of expanding
patient volume alone. Reduction in unspecified malnutrition diagnoses were seen during the same period. Future
aims include assessing the impact of malnutrition recognition QI initiatives on observed complications of
malnutrition including hospital length of stay, readmission rate, infection rate, and pressure ulcer rate.
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415 ASSOCIATIONS OF MID-CHILDHOOD FLAVORED MILK INTAKE FREQUENCY WITH
ADIPOSITY AND CARDIOMETABOLIC RISK IN EARLY ADOLESCENCE. Caitriona McGovern1, Sheryl
Rifas-Shiman2, Karen Switkowski2, Jennifer Woo Baidal3, Jenifer Lightdale4, Marie-France Hivert2,5, Emily
Oken2,6, Izzuddin Aris2
1
Boston Children's Hospital, Boston, MA; 2Division of Chronic Disease Research Across the Lifecourse,
Department of Population Medicine, Harvard Medical School, and Harvard Pilgrim Health Care
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Institute, Boston, MA; 3Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Columbia University
Irving Medical Center, New York, NY; 4Department of Pediatrics, University of Massachusetts Chan Medical School
TH Chan School of Medicine, Worcester, MA; 5Massachusetts General Hospital Diabetes
Unit, Boston, MA; 6Department of Nutrition, Harvard T.H Chan School of Public Health, Boston, MA
Importance: Even though flavored milk is a sugar-sweetened beverage, the American Academy of Pediatrics
considers it an acceptable choice for school-age children, in part because cross-sectional studies have shown that
flavored milk intake is associated with higher total dairy consumption, but not with higher body mass index (BMI).
Few longitudinal studies have assessed associations of flavored milk intake with later adiposity or cardiometabolic
outcomes.
Objective: To estimate associations of the frequency of flavored milk consumption in mid-childhood with adiposity
and cardiometabolic risk in early adolescence. We hypothesized that higher flavored milk intake frequency would be
associated with higher adiposity and adverse cardiometabolic outcomes.
Methods: We analyzed data collected prospectively from 915 children in Project Viva, an ongoing Boston-area,
pre-birth cohort. Parents reported the frequency (times/day) of flavored milk consumed in mid-childhood (median
7.6 years) via food-frequency questionnaires. Primary outcomes in early adolescence (median 13.9 years) were BMI
z-score, metabolic risk z-score [derived from z-scores for waist circumference, systolic blood pressure, inverted
high-density lipoprotein cholesterol (HDLc), log-transformed triglycerides, and log-transformed homeostatic model
of insulin resistance (HOMA-IR], and odds of overweight/obesity. Secondary outcomes included waist
circumference, sum of subscapular and triceps skinfold thicknesses, lean and fat mass indices by dual-energy X-ray
absorptiometry, percent body fat by bioimpedance analysis, systolic blood pressure z-score, and log-transformed
HOMA-IR, HDLc, triglycerides, leptin, and adiponectin in early adolescence. We conducted multivariable
regression to assess associations adjusted for baseline parental and child sociodemographic, anthropometric, and
dietary factors.
Results: In mid-childhood, 68% of children drank flavored milk. Similar to prior cross-sectional studies, there was
an association of flavored milk intake with unflavored milk consumption frequency and non-milk dairy consumption
frequency, but unlike prior studies, we also found an association with baseline overweight/obesity in mid-childhood
(28% in consumers vs. 20% in non-consumers of flavored milk). After adjustment for confounders and BMI z-score
in mid-childhood, flavored milk consumption in mid-childhood was modestly associated with higher metabolic risk
z-score (beta 0.09, 95% confidence interval: 0.03, 0.15; n=369) and log-transformed triglycerides (beta 0.06, 95%
confidence interval: 0.00, 0.11; n=416) in early adolescence; there was also a trend towards increased adiposity and
adverse cardiometabolic health among the remainder of the outcomes, although all 95% confidence intervals crossed
the null before and after adjustment for all confounders, including baseline BMI z-score.
Conclusions and Relevance: Frequency of flavored milk intake in mid-childhood was associated with some
markers of adverse cardiometabolic health over five years later. Further studies are needed to better understand the
potential health impacts of flavored milk consumption in childhood.
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419 PREVALENCE OF MALNUTRITION (UNDER- AND OVERNUTRITION) AND ASSOCIATION
WITH CLINICAL OUTCOMES PRE- AND DURING COVID-19 IN HOSPITALIZED PEDIATRIC
GASTROENTEROLOGY PATIENTS. Desiree Sierra Velez1, Coral Rudie1, Sabrina Persaud1,2, Susanna
Huh1,3, Bridget Hron1
1
Division of Gastroenterology, Hepatology and Nutrition/Center for Nutrition, Boston Children's
Hospital, Boston, MA; 2Clinical Education and Informatics, Boston Children's Hospital, Boston, MA; 3Takeda
Pharmaceuticals, Cambridge, MA
Background
The COVID-19 pandemic has been associated with higher rates of overnutrition. Despite concern that pandemic
factors worsen risk for undernutrition, data on undernutrition prevalence during the pandemic is scarce, with
minimal data on impact in hospitalized pediatric patients outside of the context of COVID-19 infection. This study
sought to 1) determine the prevalence of malnutrition (both under and overnutrition) in hospitalized
gastroenterology patients before and during COVID-19; and 2) study the associations between malnutrition, length
of stay, and readmission rates. We hypothesize that prevalence of malnutrition increased during COVID-19 and
would be associated with increased length of stay and more frequent readmissions.
Methods
The Boston Children’s Hospital electronic database warehouse was used to identify children age ≥ 2 to <18 years
admitted to the Pediatric Gastroenterology inpatient service from 9/1/2019 to 12/31/2019 (pre-COVID) and
9/1/2020 to 12/31/2020 (during COVID). Demographics, anthropometric measurements, length of stay and, 30 and
90 day readmission rates were obtained. Under- and overnutrition were classified using body mass index (BMI) zscores and percentiles respectively per national society guidelines. Differences between pre- and during-COVID
populations were analyzed with Fisher’s exact test and Mann-Whitney U. Multivariate linear and logistic regression
were performed to examine association of nutritional status with clinical outcomes. This study was deemed exempt
by the Institutional Review Board.
Results
A total of 182 admissions occurred pre-COVID and 155 during COVID. Demographic characteristics of patients are
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shown in Table 1. Pre-COVID, 24% of patients were undernourished compared to 22% during COVID and 20%
were overnourished pre-COVID compared to 31% during COVID (P=0.08 for distribution, Table 1). Length of stay
pre-COVID was 2.3 (1.3, 4.1) days in patients with normal nutrition and during COVID was 3.0 (2.0, 5.0) days. In
multivariate modeling controlling for age, gender and COVID period, undernutrition (but not overnutrition)
significantly increased length of stay by 1.73 days, and those admitted during COVID showed a trend toward longer
length of stay by 1.22 days (Table 2). In logistic regression modeling, readmission rates were not associated with
nutrition status or COVID period (Table 2).
Conclusion
Rates of malnutrition (under and over nutrition) approach 50% in hospitalized pediatric gastroenterology patients. In
contrast to our hypothesis, there was no significant change in overall prevalence of malnutrition pre- and during
COVID. Of note, there was a suggestion of higher prevalence of overnutrition during COVID, which is congruent
with recent literature and warrants further investigation. Undernutrition was associated with prolonged length of stay
by 1.73 days, with a trend toward longer lengths of stay in patients admitted during COVID.
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420 IMPACT OF ENTERAL AND/OR PARENTAL NUTRITION ON OUTCOMES AFTER AUTOLOGOUS
STEM CELL TRANSPLANT FOR HIGH-RISK NEUROBLASTOMA . Caleb Kitcho, David
Bergstrand, Christian Capitini, Sarah Mandli, Dorota Walkiewicz
Pediatrcs, UW SMPH, Madison, WI
Background:Neuroblastoma is the most common extracranial solid tumor of childhood. Treatment of high-risk
neuroblastoma includes autologous stem cell transplant, including a myeloablative conditioning regimen that can
lead to malnutrition, pancytopenia, ulcerative mucositis, and infections. The effect of differing nutrition routes
(enteral versus parenteral) on nutritional outcomes and adverse events in this patient population is understudied.
Design/Methods:Thirty-six transplants (27 patients) at American Family Children’s Hospital from 2011-2021 were
selected for retrospective chart review following IRB approval. Primary endpoints measured were nutritional
parameters (height, weight, BMI, z-score, type of feeding tube). Secondary endpoints were a variety of clinical
outcomes including adverse effects (days diarrhea/vomiting, mucositis, mortality) and hematologic parameters (time
to platelet/neutrophil engraftment, number of transfusions). Standard descriptive statistics stratified by nutritional
intervention group and time for the primary endpoint of the study were utilized. Secondary endpoints were analyzed
with a generalized linear mixed effects model with patient specific random effects and a logit link function to
evaluate the association incidence of treatment related adverse events and nutritional intervention.
Results:Patients were analyzed within 3 groups: enteral (n = 6), parenteral (n = 7), and combined enteral plus
parenteral (n = 14) nutrition. Statistically significant increases in weight (+0.8kg, p=0.0006) and BMI z-scores
(p=0.0003) were found in the parenteral group compared to enteral. Mean number of days diarrhea and vomiting
were reduced in the enteral group compared to parenteral (5.8 vs. 20.8, p=0.0001; 6.2 vs. 12.7, p=0.0075,
respectively). Mean mucositis severity pain scores were reduced in enteral group compared to parenteral (2.1 vs. 4.5,
p=0.0022). Time to platelet engraftment was shorter in enteral group compared to parenteral (9.4 vs. 25.8 days,
p=0.0001), and lower mean pRBC transfusions were administered (2.2 vs. 6.2, p=0.0023). No differences in length
of stay, or mortality at 100 or 365 days post-transplant were seen.
Conclusions:High-risk neuroblastoma patients supported with parenteral nutrition during autologous stem cell
transplant had improved nutritional outcomes compared to those supported with enteral nutrition. However,
recipients of enteral nutrition showed less complications (decreased duration of diarrhea/vomiting, lower mucositis
severity) while showing faster time to engraftment of platelets and fewer blood transfusions.

421 INFANT WITH POOR WEIGHT GAIN ALGORITHM. Hanna Hindt, Andrea Armellino
Pediatric Nutrition, Mayo Clinic Hospital Saint Marys Campus, Rochester, MN
Background: A common hospital problem and outpatient referral in infancy is poor weight gain. Standardized
nutrition interventions are lacking to treat this problem. Furthermore, patients can be seen in various settings
(inpatient or outpatient) by different providers (PCP, dietitian). Current recommendations by national organizations
lack concrete guidance for infants with different nutrition plans (breastfeeding or bottle feeding), timing for nutrition
support, or preterm infants. Development of an intervention algorithm provides standardized recommendations for
infants with poor weight gain to promote continuity of care and successful outcomes.
Methods: A literature search was conducted using PubMed, Pediatric Nutrition Care Manual, and UpToDate for
existing recommendations on infants with poor weight gain. A comprehensive algorithm was then created
incorporating references from literature search and current practices at Mayo Clinic. This algorithm was reviewed
and approved by inpatient and outpatient dietitians at Mayo Clinic.
Results: ‘Infant with Poor Weight Gain Algorithm’ provided a standardization of practice. Treatment
recommendations were created with specific nutrition parameters and follow up timelines to address the root
problem.
Conclusion: This algorithm standardized recommendations of nutrition interventions to promote timely weight gain
and consistency in care for infants.
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422* MICROBIOME-PROMOTED HYPERPHAGIA AND OBESITY ARE CONTROLLED BY
ENDOCRINE PATHWAYS IN THE COLON. Shuai Tan2, Jacobo Santolaya1, Qi Liu2, Colin Bergstrom2, Adam
Lopez2, Qing Chen2, Goncalo Dias do Vale3,4, Jeffrey McDonald3,4, Luis Sifuentes-Dominguez1, Ezra Burstein2,5
1
Pediatrics, UT Southwestern Medical Center, Dallas, TX; 2Internal Medicine, The University of Texas
Southwestern Medical Center, Dallas, TX; 3Molecular Genetics, The University of Texas Southwestern Medical
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Center, Dallas, TX; 4Center for Human Nutrition, The University of Texas Southwestern Medical
Center, Dallas, TX; 5Molecular Biology, The University of Texas Southwestern Medical Center, Dallas, TX
Background: Obesity and its related co-morbidities continue to be a growing medical burden worldwide. Prior
studies have shown associations of dysbiosis with the development of obesity. Moreover, several endogenous
hormones produced by intestinal enteroendocrine cells (EECs) can affect appetite, weight and glycemic control.
Importantly, the metabolic role of EECs in the colon, the main reservoir of intestinal microbes, is poorly defined and
is the subject of our studies.
Methods: We utilized the Cre-LoxP recombination system to delete Neurog3 in the mouse colon, preventing EEC
development and resulting in loss of these cells in the colon (EECΔCol mice). Weight was monitored at regular
intervals on various diets in comparison to littermate controls. Stool was collected at timed intervals for microbiota
analysis with pyrosequencing of the 16S rRNA gene, as well as analysis for caloric density, short chain fatty acids
(SCFAs) and neutral fat composition. Animals were placed in metabolic cages to determine energy expenditure and
feed consumption. To determine the effect of colonic EECs loss had on glucose homeostasis we performed
intraperitoneal glucose tolerance testing (IPGTT) and hormone measurements. To assess effect of microbiome on
phenotype, antibiotic treatment studies were also conducted.
Results: As anticipated, colonic deletion of Neurog3 ablated EECs and hormone production from the colon. Mutant
EECΔCol mice developed age-related obesity, most evident after 6 months but noticeable even at 2 months. This
phenotype could be accelerated by high fat diet. Metabolic cage studies and stool calorimetry analysis identified that
the main driver of weight gain was hyperphagia. Furthermore, even before obesity onset, mutant mice have a
blunted serum GLP-1 response and abnormal glucose homeostasis. Interestingly, mutant mice displayed dysbiosis
(differences in the β-diversity of their stool microbiota, p<0.001 by PERMANOVA) and their obesity and
hyperphagia were microbiome dependent as EECΔCol mice cohoused with controls or given antibiotics were spared
from hyperphagia and obesity.
Conclusions and ongoing studies: Altogether, this study demonstrates that colonic EECs play an import role in
metabolic homeostasis. Surprisingly, we find that these cells are part of an axis that controls host-microbial
interactions which when disrupted, leads to dysbiosis, hyperphagia and obesity. The signals that are generated by the
dysbiotic intestinal microbiome and that are able to alter appetite are the focus of ongoing studies. Finally, the
mechanism by which EECs may regulate fecal microbiota may involve changes in nutrient availability in the
intestinal lumen, as well as sensing of microbes via TLR receptors on EECs.

423 THE RELATIONSHIP BETWEEN VITAMIN E AND SPECIFIC LIPID EMULSIONS IN CHILDREN
WITH INTESTINAL FAILURE ON PARENTERAL NUTRITION . Jamie Klein1, Hillary Bashaw2,3
1
Emory University School of Medicine, Atlanta, GA; 2Pediatric Gastroenterology, Emory University School of
Medicine, Atlanta, GA; 3Children's Healthcare of Atlanta Inc, Atlanta, GA
Background
Children diagnosed with intestinal failure are treated with total parenteral nutrition (TPN) including intravenous (IV)
lipid emulsions. Lipids provide a source of energy, supply essential fatty acids, and aid absorption of fat-soluble
vitamins (FSV) A, D, E, and K (1). Lipids are given in the form of IV lipid emulsions which contain different
proportions of fatty acids depending on triglyceride source (2). Intralipid®, a traditional IV lipid emulsion derived
from 100% soybean oil, contains large amounts of polyunsaturated fatty acids (PUFAs) that are at risk of lipid
peroxidation. Vitamin E is an important antioxidant that protects against lipid peroxidation, and is therefore crucial
in TPN-treated patients for multiple reasons. Newer IV lipid emulsions derived from varying sources of lipids
(medium-chain triglycerides, olive oil, fish oil, etc.) have recently become available. These new products have fewer
PUFAs and contain more vitamin E than Intralipid® (1,2). Now that multiple lipid products are available for use,
additional associations have been noted between nutritional status and the type of IV lipid emulsion used for TPN.
The primary aim of this study was to quantify and compare the rates of vitamin E deficiency in patients on
Intralipid® to those on SMOFlipid®, a combination lipid product. Secondary aims of the project were to determine
the rates of elevated vitamin E levels in children on SMOFlipid® and to evaluate other FSV levels in children on
each lipid emulsion for deficiency or excess.
Methods
This was a single-center, retrospective chart review of pediatric patients on home parenteral nutrition (HPN)
managed by the Intestinal Rehabilitation of Children’s clinic from January 2010 – August 2021. TPN content,
demographic data and FSV levels were collected from electronic medical records and analyzed for differences
between lipid emulsion groups.
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Results
Of the 69 subjects treated with HPN enrolled in the study, 47 (68.1%) received primarily Intralipid®, 14 (20.3%)
received primarily SMOFlipid®, and 8 (11.6%) received a combination of the two. Vitamin E status was more
likely to be normal (64.1% vs 15.8%) or low (16.7% vs 0%) on Intralipid® than on SMOFlipid®; Vitamin E levels
were more likely to be high on SMOFlipid® compared to Intralipid® (84.2% vs 19.3%) (p <0.001; see Table 1).
More Intralipid® subjects developed biochemical vitamin E deficiency than SMOFlipid® subjects (29.8% vs 0%; p
= 0.026) and all SMOF lipid subjects developed elevated Vitamin E levels (see Table 2). There were no other
differences in FSV levels between the lipid groups (see Table 2).
In the Intralipid® group, vitamin E-deficient subjects received a larger average daily lipid dose compared to nondeficient subjects (0.750 g/kg/day vs 0.600 g/kg/day; p = 0.004). Vitamin E deficient subjects were more likely to be
Vitamin D deficient (42.9% vs 6.1%, p = 0.005) but did not have significant differences in other fat-soluble vitamin
levels (Vitamin A, Vitamin K ).
Conclusion
Rates of vitamin E deficiency were higher in subjects on Intralipid® whereas rates of elevated vitamin E were
higher in children on SMOFlipid®. Subjects who developed vitamin E deficiency on Intralipid® were receiving a
higher daily dose of lipid provision than those who were not suggesting increased Intralipid® provision might be
associated with increased rates of vitamin E deficiency. All subjects on SMOFlipid® had elevated vitamin E levels.
There is need for increased vitamin E supplementation and monitoring in children on Intralipid®. Additionally, with
the widespread use of new lipid provisions such as SMOFlipid®, a better understanding of the rates and effects of
hypervitaminosis E is essential.
References:
1: Lapillonne, A., et al., ESPGHAN/ESPEN/ESPR/CSPEN guidelines on pediatric parenteral nutrition: Lipids. Clin
Nutr, 2018. 37(6 Pt B): p. 2324-2336.
2: Raman, M., et al., Parenteral Nutrition and Lipids. Nutrients, 2017. 9(4): p. 388.

Table 1: Vitamin E a-tocopherol status in subjects with intestinal failure on home parenteral nutrition

Table 2. Comparison of fat soluble vitamin status between subjects on Intralipid® and subjects on SMOFlipid®
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424 DESCRIPTIVE ANALYSIS: RESTING ENERGY EXPENDITURE IN ASSOCIATION WITH FAT
MASS IN PEDIATRIC OBESITY. Marwa Abu El Haija1, Rachel Herdes1, Janey Pratt2, Matias Bruzoni2
1
Pediatrics, Stanford University School of Medicine, Stanford, CA; 2Surgery, Stanford Medicine, Stanford, CA
Introduction:
Obesity is a rising medical problem in our pediatric population. Overall incidence is reported as 19.3% and 20.9% in
children and adolescents respectively, and severe obesity estimated at 7.6%. Due to the crucial need to help end this
pandemic of severe obesity the American Academy of Pediatrics (AAP) recommends the consideration of metabolic
and bariatric surgery (MBS) to treat pediatric patients with severe obesity. Energy expenditure can contribute to
weight loss. Resting energy expenditure (REE) can be measured clinically by indirect calorimetry. This value of
energy expenditure changes with weight loss. REE has been shown to go down with conventional weight loss
measures (diet and exercise) and go up with Roux en Y gastric Bypass (RYGB); however, the effects of Sleeve
Gastrectomy (SG) on REE remains controversial on adults and not studied in pediatrics less than 16 years. In this
study, we describe REE profiles in pediatric patients with severe obesity who will undergo SG. We also compared
these values with fat composition in the body.
Methods: IRB was obtained and all patients seen in our metabolic and bariatric surgery pediatric clinic were
approached to participate in over 8 month period (Oct 21 – Apr 22). Data was collected using a secure REDCap
database. REE measurement occurs at Pulmonary diagnostic services in our hospital and fat mass was measured via
Dual Energy X-ray Absorptiometry (DEXA) scans. Data was collected in a prospective fashion. Primary data
analysis was performed using Student t Test to compare REE values between participants aged more or less than 16
years, comparing measured versus predicted REE for all participants, and correlation graph was used to determine
the relation between fat mass/kg and REE documented as REE kcal/kg.
Results: We obtained 11 participants’ data for DEXA scan and 12 with REE results. There was overlap among the
two study groups, though not identical. Demographic data summary (age mean 15, female 66%, Hispanic 75%, and
BMI mean 51 kb/m2). Measured REE was significantly higher than predicted REE (P value 0.025). REE kcal/kg
was significantly higher in participants less than 16 years compared to those 16-18 years (P value 0.021). Total body
fat percent mean 51%, fat mass mean was 27 kg/m2. Lower fat mass corresponded with a higher REE kcal/kg
(Figure 3 - not included due to image limit). There was no association between lean mass kg/m2 and REE kcal/kg.
Conclusion: This descriptive data shows the distribution of energy expenditure and body composition of pediatric
patients with severe obesity in a bariatric surgery clinic (pre-op). Interesting findings are the significantly higher
REE in participants less than 16 years old and the inverse correlation between REE and fat mass. We plan to
continue collecting data for patients post SG to see the effect of weight loss by surgery on REE and how it
contributes to weight changes

Measured REE and predicted REE comparison
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425 REDUCING CLABSI IN PEDIATRIC HOMECARE PATIENTS WITH TUNNELED CENTRAL
VENOUS CATHETERS BY IMPLEMENTING LAMINATED INSTRUCTIONAL PLACEMATS, UPDATING
BATHING PRACTICES AND RE-EDUCATING PATIENTS’ CAREGIVERS.. Mashette Syrkin-Nikolau1, Mary
Garcia1, Heather Pierce2, Alice Pong3, Jessica Maddox2, Stephanie Lawrence2, Rose Baxter2, Char Neder2, Sondra
Lintz2, Michael Clark2, Tiranun Rungvivatjarus2, Julia Beauchamp2
1
Pediatric Gastroenterology, University of California San Diego, La Jolla, CA; 2Pediatrics, University of California
San Diego, La Jolla, CA; 3Pediatric Infectious Disease, University of California San Diego, La Jolla, CA
Background: Central line associated bloodstream infections (CLABSI) are a significant source of morbidity and
mortality in pediatric patients and high associated healthcare costs. Implementation of CLABSI care bundles, a
collection of evidence-based interventions, have greatly reduced the US rates of CLABSI in the inpatient setting.
Nationally, inpatient CLABSI occurs at a rate of 1.5 per 1000 central line days. In contrast, CLABSI rates in the
ambulatory setting for pediatric patients with intestinal failure (IF) are reported as high as 10 per 1000 central line
days. Ambulatory pediatric central line management is guided by institution specific protocols, as current literature
regarding complications and best practices is limited. Our quality improvement project SMART aim is to decrease
the Rady Children’s Hospital outpatient homecare CLABSI rate by 20%, by implementing a laminated instructional
placemat as part of the patients’ line “care bundle” and re-educating parents on our recommended bathing practices
and line care procedures.
Methods: A multidisciplinary team was formed to identify factors contributing to CLABSI in the home setting. An
Ishikawa diagram and process map were constructed to identify root causes and barriers to proper central line care.
The patient’s caregiver filled out a pre survey to assess CLABSI bundle compliance for dressing changes, bathing
practices, and barriers to aid in implementation. The multidisciplinary team reviewed the results of the QI tools and
surveys to create a key driver for interventions which included creation of a laminated illustrative placemat that
serves as a “bundle” and clean field for home line care. Subsequent cycle interventions included standardizing
bathing instructions with the use of chlorhexidine wipes on the day of line dressing change and re-educating
caregivers on central line care procedure. An order set was created and introduced to house staff to provide
education to patient’s families who were admitted for CLABSI. Finally, each patient’s caregiver filled out a post
survey to assess adherence to the new protocol and understanding of care bundle.
Results: 100% of patients with tunneled catheters received the laminated illustrative placemats and were educated
on new bathing recommendations. Our SMART aim was met as CLABSI rates decreased by more than 20%, from a
starting rate of 1.09 per 1000 to a rate of 0.66 per 1000 catheter line days at the end of the study period. There has
been a sustained decrease in CLABSI rates for 10 months.
Conclusion: Provision of visual map of dressing change and education and standardization of bathing instructions
decreased rates of ambulatory CLABSI. Further PDSA cycles will include post-intervention surveys to assess
compliance with recommendations, as well as utilization of electronic health record tools to identify risk factors not
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addressed.

CLABSI Dressing Change Laminated Placemat (Side 1).

UChart showing decrease in rate of CLABSI by greater than 20% after implementation of interventions including
laminated line care placemat, RN dressing change, and caregiver re-education.
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PANCREAS
427 DRUG-ASSOCIATED PANCREATITIS IN CHILDREN WITH ACUTE RECURRENT AND CHRONIC
PANCREATITIS REVEALS CONCOMITANT RISK FACTORS AND EXPOSES LIMITATIONS TO
CURRENT CAUSALITY SCORING. Veronique Morinville1,23, Sohail Husain2, Fuchenchu Wang3, Gretchen
Cress4, Maisam Abu-El-Haija5, Elissa Downs6, Kate Ellery7, Douglas Fishman8, Cheryl Gariepy9, Praveen
Goday10, Tanja Gonska11, Quin Liu12, Asim Maqbool13, Jacob Mark14, Brian McFerron15, Chee Ooi16, Emily
Perito17, Sarah Jane Schwarzenberg6, Zachary Sellers2, Uzma Shah18, David Troendle19, Michael
Wischanski20, Yuhua Zheng21, Ying Yuan3, Mark Lowe22, Aliye Uc4
1
Montreal Children's Hospital, Montreal, QC, Canada; 2Stanford Medicine, Stanford, CA; 3The University of Texas
MD Anderson Cancer Center, Houston, TX; 4The University of Iowa Stead Family Department of Pediatrics, Iowa
City, IA; 5Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 6University of Minnesota Masonic
Children's Hospital, Minneapolis, MN; 7University of Pittsburgh, Pittsburgh, PA; 8Baylor College of
Medicine, Houston, TX; 9Nationwide Children's Hospital, Columbus, OH; 10Medical College of
Wisconsin, Milwaukee, WI; 11The Hospital for Sick Children, Toronto, ON, Canada; 12Cedars-Sinai Medical
Center, Los Angeles, CA; 13The Children's Hospital of Philadelphia, Philadelphia, PA; 14Children's Hospital
Colorado, Aurora, CO; 15Indiana University School of Medicine, Indianapolis, IN; 16Sydney Children's Hospital
Randwick, Randwick, New South Wales, Australia; 17University of California San Francisco School of
Medicine, San Francisco, CA; 18Harvard University, Cambridge, MA; 19The University of Texas Southwestern
Medical Center Medical School, Dallas, TX; 20Hadassah University Medical
Center, Jerusalem, Jerusalem, Israel; 21University of California Los Angeles David Geffen School of Medicine, Los
Angeles, CA; 22Washington University in St Louis, St Louis, MO; 23McGill University, Montreal, QC, Canada
Objectives: Drug-associated pancreatitis (DAP) studies typically focus on single-acute pancreatitis (AP) cases. Little
is known about the characteristics of patients with acute recurrent pancreatitis (ARP) and chronic pancreatitis (CP).
The aim of the current study was to analyze the characteristics, co-risk factors, and reliability of a common causality
scoring system, the Naranjo, using INSPPIRE-2 (the INternational Study group of Pediatric Pancreatitis: In search
for a cuRE-2), which is the largest multi-center prospective cohort study of ARP and CP in children.
Methods: Data obtained from INSPPIRE-2 were reported by physicians, as, in the context of ARP, having ≥1
episode DAP, or, in context of CP, as having medication exposure +/- drug-associated AP episode(s). Physicians
could include multiple risk factors for a case. The following were statistically evaluated: medication (med)
(ARP+CP) versus non-medication, and ARP-med vs CP-med. The Naranjo score (an adverse drug reaction
probability scale) was calculated for each drug-induced pancreatitis (DAP) episode.
Results: Of 726 children in INSPPIRE-2, 447 had ARP (61%), 279 CP (39%). 51 children (7.3%) (40 ARP and 11
CP) had a history of ≥ 1 AP associated with a medication, with 149 total episodes of AP in this group. 61% had ≥ 1
episode AP without concurrent medication exposure listed. The med group had the following other risk factors
present (where tested): 19.6 % genetic, 33.3 % autoimmune in general, 29.4% anatomic, 54.9% labelled as having
other systemic risk factors. The med group had a statistically higher proportion of Hispanic ethnicity, a greater
proportion of autoimmune factors and systemic illnesses compared to the rest of INSPPIRE-2 cohort. In med group,
47% of cases had involvement of more than one medication, either simultaneously or over different AP episodes.
The most frequent medications listed included asparaginases (25.5%), 6-mercaptopurine or azathioprine (21.6%),
valproic acid (11.8%), mesalamines (9.8%), cytarabine (7.8%), and proton pump inhibitors (7.8%). The maximum
Naranjo score was calculated for all cases presumed to be DAP. There were 20 ARP and 4 CP cases in the
“probable” category and 20 ARP and 6 CP in the “possible” category. None of the cases, including those associated
with asparaginases, scored as “definitive”.
Conclusions: This analysis of the INSPPIRE-2 cohort revealed that medications were involved in ~7% of pediatric
ARP or CP although other pancreatitis risk factors were also present in most, suggesting a possible additive role of
different risks. The failure of the Naranjo scoring system to identify any cases as “definitive” raises questions about
its reliability for AP. This work supports an urgent need to develop a scoring system to determine the true role of
medications in the development of pancreatitis.

429 IMAGE OR SCOPE: MAGNETIC RESONANCE IMAGING AND ENDOSCOPIC TESTING FOR
EXOCRINE PANCREATIC INSUFFICIENCY IN CHILDREN. Michelle Saad1, Samjhana Thapaliya2, Yuan
Zhou2, Bin Zhang3, Andrew Trout4, Maisam Abu-El-Haija1
1
Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 3Cincinnati Children's
Hospital Medical Center, Cincinnati, OH; 4Radiology and Medical Imaging, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH
Introduction: Exocrine pancreatic insufficiency (EPI) in children is associated with malabsorption, growth failure,
and nutritional deficiencies. Diagnosing EPI is challenging and can be achieved through the current invasive
reference standard endoscopic pancreatic function testing (ePFT) or through indirect tests such as fecal elastase
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(FE). Non-invasive testing by Magnetic Resonance Imaging (MRI) has shown promise as a measure of pancreas
function. The performance of MRI measures versus ePFT and FE for EPI diagnosis had not been previously tested
in children.
Objectives: To define relationships between MRI measures and ePFTs or FE for EPI diagnosis and between MRI
measures and endocrine status.
Methods: This retrospective cohort study included patients ages<21 years who underwent both MRI and ePFT
within 3 months. The relation between MRI measures including pancreas parenchymal volume (based on manual
segmentation on T1-weighted images), secreted fluid volume in response to secretin, and T1 relaxation time
(MOLLI), and exocrine status (by ePFT and FE) along with endocrine insufficiency (prediabetes or diabetes) were
evaluated using univariate and multivariate analyses.
Results: The study included 72 patients, 56% female, with a median age of 11.4 years (IQR: 6.05-13.95). On
univariate analysis, segmented pancreas volume correlated with exocrine status by ePFT, FE, and endocrine
insufficiency. A 5 mL decrease in segmented pancreas volume was associated with decreased odds of exocrine
pancreatic sufficiency (EPS) by ePFT (OR=0.86, p=0.02), FE <100 µg/g (OR=0.86, p=0.04), and increased odds of
endocrine insufficiency (OR=1.16, p=0.03). In a multivariable logistic regression model, segmented pancreas
volume had an AUC 0.71 (95% CI= 0.59-0.83), secreted fluid volume an AUC 0.63 (95%CI= 0.45-0.81), and T1
relaxation time an AUC 0.65 (95%CI= 0.41-0.89) for predicting EPI by ePFT. For EPI prediction by ePFT,
combining female sex, presence of acute pancreatitis (AP), and decreased segmented pancreas volume improved the
AUC of segmented pancreas volume alone from 0.71 to 0.82 (95% CI= 0.72-0.92), Figure 1.
For patients without AP (n=47), a 5 mL decrease in segmented pancreas volume was associated with decreased odds
of EPS by ePFT (OR=0.77, p=0.01), FE <100 µg/g (OR=0.82, p=0.02) but was not associated with endocrine status
(OR=1.05, p=0.64). On multivariable modeling, segmented pancreas volume had an AUC 0.8 (95% CI= 0.66- 0.93),
secreted fluid volume an AUC 0.67 (95%CI= 0.46-0.87), and T1 relaxation time an AUC 0.72 (95% CI= 0.45-0.99).
Conclusion: Segmented pancreas parenchymal volume is an MRI marker for EPI by ePFT and FE and endocrine
status. A model including sex, presence of AP, and pancreas volume, improved the prediction of ePFT status. Future
studies are needed to correlate MRI markers with ePFT diagnoses, FE, and endocrine insufficiency in larger, more
diverse pediatric cohorts.

431* CYSTIC FIBROSIS PORCINE PANCREATIC DUCT CELL CULTURE MODELS TO STUDY
DISEASE PATHOPHYSIOLOGY. Oriana Vanegas Calderon, Yunxia O'Malley, Junying Lei, Aliye Uc
Pediatrics, The University of Iowa, Iowa City, IA
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Background:
Cystic fibrosis (CF) is caused by mutations in the gene that encodes cystic fibrosis transmembrane conductance
regulator (CFTR). Despite significant progress made in treating the life-threatening lung disease in CF, there has
been little development in understanding the CF pancreatic disease. One major barrier has been the lack of in vitro
cell cultures developed from relevant animal models of CF.
Methods:
Pancreatic duct epithelial cells (PDEC) and pancreatic duct organoids were grown from newborn CF (CFTR-/-) and
non-CF pigs (CFTR+/+ and CFTR+/-). Gene expression was determined using RT-PCR. Brightfield microscopy
images were obtained using Olympus CKX53 microscope to evaluate pancreatic duct organoid and PDEC
morphology. Cells were dispersed using Trypsin-EDTA and counted using a Beckman Coulter Z1 Coulter Particle
Counter to determine cell proliferation over time.
Results:
Porcine PDEC cells were characterized in a previous report (PMID#29517421). Pancreatic duct cultures expressed
ductal (cytokeratin-8) and epithelial (E-cadherin, zona occludens-1) markers with no evidence of acinar (amylase) or
islet (insulin, glucagon) markers confirming their ductal origin. Only non-CF organoids and PDEC expressed CFTR.
Non-CF porcine pancreatic duct organoids developed a hollow center, which is a sign of maturity and fluid
secretion, while CF porcine pancreatic duct organoids were smaller in size, with no easily appreciable hollow center
and a thicker wall. Compared to non-CF, CF PDEC and organoids demonstrated increased cell proliferation.
Conclusions:
This is the first PDEC and pancreatic duct organoid model generated from CF pigs, an animal model that
recapitulates the human disease. Increased cell proliferation in CF PDEC and organoids needs further study.

432* THE USE OF SOMATOSTATIN ANALOGS AND THE DEVELOPMENT OF GALLBLADDER
COMPLICATIONS IN PATIENTS WITH CONGENITAL HYPERINSULINISM. Phoebe Wood3, Lucia
Sanchez3, Jefferson Brownell3,1, Lauren Mitteer3, Diva De Leon-Crutchlow3,1, Katherine Lord3,1, Winnie
Sigal3,1, Linda Boyajian3, Heather McKnight3, Nicole Stewart3, Jordan Evans3, Scott Adzick3,2, Asim Maqbool3,1
1
Pediatrics, University of Pennsylvania Perelman School of Medicine, Philadelphia, PA; 2Surgery, University of
Pennsylvania Perelman School of Medicine, Philadelphia, PA; 3Pediatrics, The Children's Hospital of
Philadelphia, Philadelphia, PA
Background: Since 2013, the somatostatin analogs (SA) Octreotide and eventually Lanreotide have been used as
off-label, second-line therapy for patients with congenital hyperinsulinism (HI) who fail first-line therapy with
diazoxide. SA suppress secretion of pancreatic hormones, including insulin, allowing for prolonged fasting duration.
SA use has been associated with development of gallstones. Few studies have reported the characteristics of patients
with HI undergoing treatment with SA who develop gallstones/gallbladder sludge. We report the prevalence of
cholelithiasis and associated characteristics of patients with HI undergoing treatment with SA at a single pediatric
center.
Aims: To describe the characteristics of HI patients undergoing therapy with SA at a single pediatric institution over
a 9- year period. A secondary aim was to examine the prevalence and management of gallstones and gallbladder
sludge in patients with HI being treated with SA.
Methods: This was a retrospective cohort study of children with HI treated with SA at Children’s Hospital of
Philadelphia Center for Congenital Hyperinsulinism over a 9-year period after the introduction of SA in this
population (2013-2022). Patients were grouped by development of gallstones or gallbladder sludge and other clinical
factors. Clinical data including demographics, SA use, and genetics were abstracted from the institution’s electronic
medical record. Statistical comparisons were conducted using Mann Whitney U-test and Chi Square to determine
differences between groups.
Results: A total of 56 children were included in the study, 34 of whom were male (60.7%). Less than half of the
children (n=24) had also undergone therapeutic pancreatectomy. Of those children, more than half (54.2%) had
diffuse disease. The majority of the population had variants in ABCC8 (51.7%). The average age at initiation of SA
was 3.44 years (0.01-22.65). Thirteen children (24.5%) developed gallbladder stones or sludge as a complication of
their SA. Most commonly, these complications were treated with ursodiol (46.2%), while a large percentage were
monitored without intervention (30.8%). Two patients (15.3%) discontinued SA as a result of gallbladder stones.
There were no significant differences in regard to race (p=.989), genetics (p=0.064), age at SA start (p=0.211), or
duration of SA (p=0.567) in patients who developed gallbladder-related complications compared to those who did
not. There was, however, a significant difference in sex when comparing the two groups (46.3% male vs female
53.7%, p=0.017).
Conclusions: Approximately 25% of the patients in this center’s population who have HI and underwent treatment
with SA developed gallbladder stones or sludge. There was no significant difference between patients who
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developed gallbladder complications compared to those who did not. Generally, females were more likely to
develop gallbladder stones and sludge than males, similar to the general population. Practitioners should consider
this association when recommending SA initiation and monitor for gallstones and gallbladder sludge regularly
during therapy.
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433* FACTORS ASSOCIATED WITH EXOCRINE PANCREATIC INSUFFICIENCY IN PATIENTS WITH
CONGENITAL HYPERINSULINISM. Phoebe Wood1, Lucia Sanchez1, Jefferson Brownell1,2, Lauren
Mitteer1, Diva De Leon-Crutchlow1,2, Katherine Lord1,2, Winnie Sigal1,2, Linda Boyajian1, Heather
McKnight1, Nicole Stewart1, Jordan Evans1, Scott Adzick3,4, Asim Maqbool1,2
1
Pediatrics, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Pediatrics, University of Pennsylvania
Perelman School of Medicine, Philadelphia, PA; 3Surgery, The Children's Hospital of
Philadelphia, Philadelphia, PA; 4Surgery, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA
Introduction: Congenital hyperinsulinism (HI) is the most common cause of persistent hypoglycemia in children
and can cause potentially life-threatening hypoglycemia. Interventions include medications to suppress insulin
secretion, surgery to resect part or all of the pancreas, or combination of the two approaches. Treatment is influenced
by disease severity, response to medications, and extent of pancreatic beta cell involvement (ie, focal or diffuse
disease). Both interventions can prevent hypoglycemia, but both carry an increased risk of exocrine pancreatic
insufficiency (EPI) though suppressing enzyme secretion or reduction of effective acinar mass. HI is a rare disease
and scant literature exists regarding the prevalence of EPI as well as any associated risk factors for the development
of EPI in patients with HI who are treated surgically.
Aims: The primary aim was to describe the prevalence of EPI in patients with HI who have undergone surgical
treatment with therapeutic partial pancreatectomy at a single pediatric institution over a 10-year period. The
secondary aim was to examine the association between EPI and specific disease or treatment characteristics.
Methods: Retrospective cohort study of patients with HI who underwent therapeutic partial pancreatectomy at the
Children's Hospital of Philadelphia over a 10-year period (2009-2019). The diagnosis of EPI was assumed if patients
1) were diagnosed clinically by a treating gastroenterologist, 2) were prescribed pancreatic enzyme replacement
therapy (PERT), or 3) had a fecal elastase <200ug/g stool in a formed sample. Clinical data including demographics;
patient age at diagnosis, surgery, and EPI diagnosis; extent of surgery; extent of disease; and genotype were
abstracted from the institution’s medical record. Statistical comparisons between patients with and without EPI were
conducted using non-parametric Wilcoxon Rank Sum, Chi-squared and Fishers exact tests.
Results: A total of 47 patients were included, 27 of whom were male (57.4%); basic characteristics of the
population are presented in Table 1. Approximately 61.7% of the patients in the sample were diagnosed with EPI
based on the above criteria, and 55.3% were being treated with PERT, averaging 3339 Lipase units/kg/day.
Regardless of EPI diagnosis, the majority of patients (68.1%) had variants in the ABCC8 gene, had diffuse disease
(63.8%), and underwent a >90% (near-total) pancreatectomy (66.0%). While the average age at HI diagnosis was
0.69mo (0.01-27.3); patients ultimately diagnosed with EPI were significantly more likely to have been diagnosed
with HI at a younger age (median 0.56mo vs 1.96mo, p=0.15) and with diffuse disease (79.3% vs 38.9%, p=0.13).
Similarly, patients who developed EPI underwent surgery earlier (1.64mo vs 3.06mo, p=0.02). A significantly larger
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portion of the patients with EPI underwent a >90% pancreatectomy compared to patients with remaining exocrine
function (89.7% vs 27.8%, p=<0.001).
Conclusions: Patients with HI who undergo pancreatectomy are at risk for EPI. Patients who developed EPI after
pancreatectomy were diagnosed younger, had more diffuse disease, underwent surgery sooner, and had a larger
resection than their peers who did not develop EPI. These associations are useful in the discussions of prognosis
when counseling families of patients with HI at diagnosis and prior to surgery
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PSYCHOSOCIAL
434 TRAUMA-INFORMED MEDICAL CARE: PEDIATRIC GASTROENTEROLOGY PROVIDER
KNOWLEDGE, ATTITUDES AND PRACTICES. Addison Cuneo1, Christopher Sifflet2,3, Ngoc Ly1, Emily von
Scheven1, Emily Perito1
1
Pediatrics, University of California, San Francisco, San Francisco, CA; 2University of California
Berkeley, Berkeley, CA; 3School of Medicine, University of California San Francisco, San Francisco, CA
Objective: Patients with pediatric-onset chronic gastrointestinal illnesses are at high risk for pediatric medical
traumatic stress (PMTS), defined by the Child Traumatic Stress Network as “a set of psychological and
physiological responses of children and their families to pain, injury, serious illness, medical procedures, and
invasive or frightening treatment experiences.” The role of healthcare providers in shaping the patient experience
has led to calls for a trauma-informed approach to medical care and for interventions aimed at PMTS mitigation. In
this sub-analysis of a national study, we present the first report of trauma-informed care practices amongst pediatric
gastroenterology providers with the aims of: 1) characterizing provider attitudes, knowledge, self-rated
competencies, and practices around PMTS, and 2) assessing provider resources for and perceived barriers to traumainformed care implementation.
Methods: A convenience sample of United States healthcare providers were recruited through national listservs and
social media platforms to participate in an electronic survey. The survey was adapted from the Trauma-Informed
Care Provider Survey Version 2.0 to reflect the population of interest. Additional questions assessed attitudes,
practices, and resources. The survey underwent read-aloud testing and expert review to ensure readability and face
validity prior to distribution.
Results: Seventy-six pediatric gastroenterology providers from 26 institutions completed the survey. 100% agreed
or strongly agreed that PMTS may impact patient physical wellbeing, and 97% agreed or strongly agreed that
decreasing patient and family stress is part of their job (n=74). Within the preceding 6 months, 88% had cared for a
patient with suspected PMTS (n=76); 67% had changed medical care plans because of patient PMTS symptoms
(n=51); and 68% had referred at least one patient to a mental health provider for suspected PMTS (n=52). However,
42% of providers scored below 75% on the PMTS knowledge assessment (n=32). Across key competencies in
PMTS screening and counseling, nearly half of providers rated themselves as minimally competent or not competent
(Figure 1a). Few respondents engaged in key trauma-informed care practices over the last six months (Figure 1b).
Significant barriers to trauma-informed care practice were noted, particularly inadequate training, insufficient time,
and lack of organizational support (Figure 2). Training on trauma-informed care was available to only 39% of GI
providers (n=30). PMTS-specific training was available to only 29% (n=22). Most providers felt their institution had
inadequate resources to support their patients with chronic illnesses address their PMTS symptoms (n=50).
Conclusion: Participants overwhelmingly recognized PMTS symptoms in their pediatric patients with chronic
illness, the impact of PMTS symptoms on care plans and patient wellbeing, and providers’ role in mitigating PMTS.
However, PMTS knowledge scores were low, few providers felt very competent providing trauma-informed care,
and trauma-informed care practices were rarely implemented. Key barriers to providing trauma-informed care
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included limited access to training, inadequate time, and lack of institutional support. There is a critical, widespread
need to expand pediatric gastrointestinal health providers’ knowledge of and access to resources for traumainformed care and PMTS mitigation.
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435 THE ROLE OF GI PSYCHOLOGY CONSULTATION AS PART OF MULTIDISCIPLINARY CARE
FOR CHILDREN WITH VERY EARLY-ONSET INFLAMMATORY BOWEL DISEASE (VEO-IBD) AND
THEIR FAMILIES. Christina Holbein1, Nicole Andorko1, Elizabeth Turner1,2
1
Division of Child and Adolescent Psychiatry and Behavioral Sciences/Division of Gastroenterology, Hepatology &
Nutrition, The Children's Hospital of Philadelphia, Philadelphia, PA; 2University of Pennsylvania Perelman School
of Medicine, Philadelphia, PA
Introduction: Children with VEO-IBD (diagnosed before age 6) represent a distinct group of patients with IBD, and
they tend to experience more severe, treatment-refractory disease than those diagnosed in adolescence or later.
Recent research suggests that children with VEO-IBD are at risk for poorer psychosocial outcomes. However,
despite evidence that the incidence of VEO-IBD is rising, these children are often excluded from psychosocial
literature and IBD-specific community resources. Our aims are to (1) describe children with VEO-IBD seen by GI
psychologists within an outpatient gastroenterology specialty clinic and (2) to summarize the psychoeducation and
interventions provided at the initial GI psychology consultation visit.
Methods: Retrospective data from November 2017 through February 2021 were collected via chart review using the
electronic medical record and were coded by two co-investigators until consensus was attained. Descriptive statistics
were calculated for each study aim. 35 patients (Mean age=5.80 years, 46% female, 94% Non-Hispanic White) with
VEO-IBD were seen for an initial outpatient consultation visit by an outpatient GI psychologist within an academic
medical center with an established VEO-IBD program. Average age at diagnosis was 4.35 years. 71% of patients
experienced IBD symptoms or other discomfort at the time of their initial psychology visit. Patients could be
referred to GI psychology by inpatient providers, outpatient gastroenterology providers, or self-referral.
Results: Approximately half of patients had been admitted to the hospital for IBD-related concerns in the past year
and 17% had received surgical intervention for IBD. The most common IBD therapy was biologic medication
(54%), although a range of medications and dietary therapies were represented. Approximately one-third of patients
had previous or current contact with a behavioral health provider, and one-third had a history of therapies (e.g.,
occupational therapy, physical therapy, speech therapy) or other supports for delayed developmental milestones. A
majority of patients were followed by hospital-based dietitians and child life specialists.
Patients were seen for their initial GI psychology consultation (23% via telehealth) within 1.46 years of diagnosis on
average (range 0.01-5.42 years) and represented a relatively broad geographic region. The most common reasons for
referral to GI psychology included coping with a chronic medical condition (80%) and general concerns for
psychosocial functioning (17%).
The main topics discussed during the GI psychology consultation visit included general adjustment to IBD (69%),
procedural anxiety and coping with treatment (49%), general psychosocial function (40%), school considerations
(34%), and pain and symptom management (29%), although a range of other topics (e.g., constipation management
and toileting, behavioral sleep and feeding difficulties) were also discussed. Recommendations provided by the
psychologist included GI psychology follow-up (97%), referrals for other behavioral health providers (68%),
support for IBD school accommodations (20%), educational resources (i.e., books, websites; 60%), and hospitalbased programs for IBD support (37%). Of the patients referred for GI psychology follow-up, 68% attended at least
one follow-up visit.
Conclusions: GI psychology may play an important role for supporting psychosocial adjustment in children with
VEO-IBD and their families, although more information about equity of care and meeting the needs of diverse
families is needed. Given that patients may come from afar for VEO-IBD care, GI psychologists often provide a
consultation-based service rather than care characterized by frequent follow-up. Additional evidence-based
interventions and resources may further enhance benefits of GI psychology consultation and intervention.
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Figures 1 and 2

436 PARENT STRESS AND TREATMENT DROP-OUT IN THE IKANEAT PEDIATRIC TUBE WEANING
TRIAL. Dana Bakula1,2, Alexandra Golik3,2, Rachel Doyle3,2, Anna Wallisch4, Ann Davis5,2, Kelsey Dean6,2, Megan
Murray5,2, Sarah Edwards6,2, Amanda Bruce5,2, Jose Cocjin6, Rachel Rosen7, Ryan Pitman12, Devendra
Mehta8, Julia Anderson9, Carolina Cerezo10, Hayat Mousa11
1
Developmental and Behavioral Pediatrics, Children's Mercy Hospitals and Clinics, Kansas City, MO; 2Center for
Children's Healthy Lifestyles & Nutrition, Kansas City, MO; 3Clinical Child Psychology, University of Kansas
College of Liberal Arts and Sciences, Lawrence, KS; 4University of Kansas Juniper Gardens Children's
Project, Kansas City, KS; 5Pediatrics, University of Kansas Medical Center, Kansas City, KS; 6Children's Mercy
Hospitals and Clinics, Kansas City, MO; 7Boston Children's Hospital, Boston, MA; 8Arnold Palmer Hospital for
Children, Orlando, FL; 9Monroe Carell Junior Children's Hospital at Vanderbilt, Nashville, TN; 10Hasbro
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Children's Hospital, Providence, RI; 11The Children's Hospital of Philadelphia, Philadelphia, PA; 12Riley Hospital
for Children at Indiana University Health, Indianapolis, IN
Background: One in 37 children have pediatric feeding disorder (PFD). A subset of children with PFD experience
such significant difficulties obtaining adequate nutrition by mouth that they must receive enteral nutrition through a
gastrostomy or gastro-jejunal feeding tube. Although feeding tubes provide life-saving nutrition, exclusive enteral
nutrition is taxing on patient and family quality of life, and therefore the goal for many families is to wean from the
feeding tube once it is no longer clinically necessary. Available literature indicates that multidisciplinary treatment
with the use of medical and behavioral interventions is indicated for tube weaning. However, only one prior
randomized clinical trial (RCT) exists (conducted by our research team; Davis et al., 2016). In this prior trial, 24%
of parents withdrew from treatment. Thus, there appears to be a substantial group of children and families for whom
participation in tube weaning interventions may be challenging. It is known that parents of children with PFD have
elevated stress and mental health symptoms (Greer et al., 2008) which can impact treatment adherence (Smith et al.,
2010). Therefore, we hypothesize that parent stress and mental health symptoms may play a role in treatment dropout.
Purpose: The present study evaluates the extent that parent stress and mental health symptoms were associated with
drop-out from our current RCT of the iKanEat intervention.
Design: Thirty-nine families have enrolled in the iKanEat intervention across 8 pediatric hospitals. iKanEat involves
24 weeks of active treatment, including biweekly behavioral health coaching video calls, four medical visits, a
gradual reduction of tube feeds over 10 days at week 10 (hunger provocation), and randomization to megestrol or a
placebo for 4 weeks. We assessed differences in parent stress, depression, anxiety, and posttraumatic stress across
those who dropped out and those who have been retained. We also evaluated qualitative rationale for drop-out.
Statistical tests of significance were not performed, due to the small sample size. Trends were considered instead.
Results: Ten families (25%) of 39 dropped out of the iKanEat intervention. Children range in age from 10 months to
8 years, 11 months (Mage= 4.25, SD= 2.37) and are 53.8% male. Parents range in age from 24 to 55 years (Mage=
37.33, SD= 7.36) and the many report having obtained a bachelor’s degree (43.6%). Parents of families who
dropped out reported a greater number of parent stressors (M=110.7) than parents retained in the intervention
(M=103.5). However, they rated these stressors as being similarly difficult for them (M=89) as those who were
retained (M=92.8). Many parents endorsed elevated anxiety (51.4%), depression (41.2%), or PTSD (3.4%)
symptoms, but rates were similar across the two groups. A subset of parents qualitatively identified stress and worry
as their rationale for withdrawal from the intervention.
Conclusion: We identified a similar drop-out rate from the present iKanEat tube weaning intervention as seen in our
prior work. In this study, we identified that parent stress may have played a role in treatment drop-out based on
quantitative elevations in the drop-out group and qualitative reports of drop-out reason. Future work should identify
if the addition of brief treatment components that address parent stress may be effective in ameliorating parent stress
and reducing drop-out rates. Parent stress interventions are an under-explored area of intervention in pediatric tube
weaning research but may be a valuable addition to treatment.

437 PATIENT AND PARENT PREFERRENCES FOR INTEGERATED MENTAL HEALTHCARE IN THE
PEDIATRIC GASTROENTEROLOGY CLINIC – PHASE I OF THE DECADES STUDY. Stephanie
Hullmann1, Elaine Gilbert1, Ashley Bazier1,2, Ann Clark1, Amy Williams1, Alexander Wright1, Stacy Keller1, Aaron
Carroll1, William Bennett1
1
Psych/GI, Indiana University Purdue University Indianapolis, Indianapolis, IN; 2Indiana State University, Terre
Haute, IN
OBJECTIVE: The DECADES (Detecting and Evaluating Childhood Anxiety and Depression Effectively in
Subspecialties) study seeks to develop and evaluate a patient-informed integrated mental health care model in
pediatric gastroenterology.
METHODS: Gastroenterology patients (N=37) and their parent(s) (N=41) completed semi-structured interviews
regarding the role of mental health providers, the appropriateness of current screening tools, and preferences for
screening and follow-up care.
RESULTS: Families reported interest and openness to integration of mental health services in GI. Families with
more familiarity with the brain-gut connection expressed greater openness to integration. To normalize and integrate
mental health into their medical care, families emphasized screening at the onset of the visit with continued
monitoring/reassessment at follow-up visits. Follow-up preferences differed regarding psychological care with
families citing barriers of missed school and distance to appointments. Symptom improvement and return to normal
were key factors prioritized as potential benefits of coordinated care, which families described as being worth
additional clinic time.
CONCLUSIONS: These data advance our understanding of patient and parent preferences for psychological
intervention within pediatric gastroenterology clinics, and provide a framework to explore how best to integrate
care. Future studies should focus on quantitative evaluation of treatment outcomes of integrated mental health
services
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438 PROOF OF CONCEPT: TELEHEALTH FOR PEDIATRIC DISORDERS OF THE GUT-BRAIN
INTERACTION DURING THE COVID-19 PANDEMIC. Joel Winnick1, Leigh Chancey2, Buzenski
Jessica3, Kritika Sukumar4, Dean Focht4, Benjamin Kuhn4, Saniya Tabani1, Nicole Zahka5, Sara Williams6
1
Psychiatry, Geisinger Commonwealth School of Medicine, Scranton, PA; 2WakeMed Health and
Hospitals, Raleigh, NC; 3Emory University, Atlanta, GA; 4Pediatrics, Geisinger Commonwealth School of
Medicine, Scranton, PA; 5Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 6Pediatrics, University of
Cincinnati College of Medicine, Cincinnati, OH
Given the increase in the provision of telehealth services during the COVID-19 pandemic, it is important for
medical and psychology providers to promote evidence-based treatments that can also demonstrate clinical utility
through telehealth (1). This proof-of-concept study provides preliminary support for the clinical utility of the
Williams and Zahka Cognitive Behavioral Therapy (CBT, 2) approach in reducing functional impairment and pain
for pediatric patients with a Disorder of Gut-Brain Interaction (DGBI) when delivered through telehealth. A
retrospective chart review was completed to examine psychological treatment duration and response among
pediatric patients with DGBIs including functional abdominal pain and irritable bowel syndrome. CBT was
delivered via telehealth with a licensed psychologist or supervised psychology trainee embedded in a pediatric
gastroenterology clinic. Participants were 24 youth who completed initial evaluations between February and July of
2021 during the COVID-19 pandemic. Demographics, treatment characteristics, and statistical analyses are
presented in Tables 1 and 2 (3,4). The Williams and Zahka CBT (2) approach utilizes a biopsychosocial framework
that includes an initial focus on psychoeducation and function. Consistent with study hypotheses, non-parametric
statistical analyses demonstrated statistically significant reductions in functional disability and pain with large effect
sizes following treatment via telehealth. On average, patients attended approximately five sessions, including one
initial evaluation and four treatment sessions, and this was not substantially different depending upon initial severity
of impairment. These findings are in line with average treatment duration reported as 3 to 5 sessions in prior studies
(5,6). Given the average length of treatment, patient care involved predominately psychoeducation on somatic
symptoms and DGBIs along with a strong focus on functional restoration through behavioral activation, including a
daily schedule and gradual return to routines and meaningful activities independent of school term status. Findings
are similar to prior studies reporting reductions in functional impairment and pain following evidence-based
treatment through a biopsychosocial framework for pediatric patients with DGBIs delivered in-person (5).
References
1. Ros-DeMarize, R, et al. Pediatric behavioral telehealth in the age of COVID-19: Brief evidence review and
practice considerations. Current Prob in Ped and Adol Health Care 2021; 51:100949.
2. Williams, SE, Zahka, NE. Treating somatic symptoms in children and adolescents. New York:The Guilford Press;
2017.
3. IBM Corp. Released 2020. IBM SPSS Statistics for Macintosh, Version 27.0. Armonk, NY: IBM Corp.
4. Field, A. Discovering statistics using SPSS for Windows. 2nd ed. Sage Publications, Ltd.; 2005
5. Beinvogl, B, et al. Multidisciplinary treatment reduces pain and increases function in children with functional
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6. Lynch-Jordan, AM, et al. Differential changes in functional disability and pain intensity over the course of
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439 THE ROLES OF CAREGIVER ILLNESS UNCERTAINTY AND CHILD AGE IN YOUTH COPING
WITH PEDIATRIC IBD. Katherine Weaver1, Kathryn Vannatta1, Jennifer Dotson2, Laura Mackner1
1
Center for Biobehavioral Health, Nationwide Children's Hospital, Columbus, OH; 2Gastroenterology, Hepatology,
and Nutrition, Nationwide Children's Hospital, Columbus, OH
Background
Caregivers’ uncertainty about their child’s IBD and youth’s coping with the stress of IBD could present barriers to
their optimal care. However, relationships between parent illness uncertainty and child coping in IBD have not been
examined. Furthermore, the role of child age in this relationship is unknown. Previous research has identified three
main dimensions of coping: primary control coping, secondary control coping, and disengagement coping. Primary
control coping is centered around problem-solving and emotion regulation, while secondary control coping focuses
on adaptation to a stressor. Disengagement coping intends to avoid stressors. This study investigated whether
caregiver uncertainty about IBD impacts these three areas of child coping with stressful IBD-related situations, and
whether parent illness uncertainty plays a larger role with older or younger youth.
Methods
As part of a larger study, primary caregiver-child dyads (n=126), with children ages 10-17 (Mage = 13.01, sd= 1.86,
51% female) completed the Mischel Uncertainty in Illness Scale (MUIS) and Adolescent Response to Stress
Questionnaire (RSQ-IBD), respectively, at a baseline visit. All youth had an IBD diagnosis. Additionally, caregivers
reported household demographic information, including education levels and income.
Results
Bivariate correlations examined relationships between caregiver illness uncertainty and child coping with potential
demographic covariates. The time between the youth’s IBD diagnosis and the study visit was also examined as a
covariate. None of these relationships were significant.
Linear regression analyses were used to investigate relationships between parent illness uncertainty, child age, and
child coping strategies. Caregiver illness uncertainty was significantly associated with primary control coping, but
only for children under the age of 13 years (p=.025), with more uncertainty predicting less of this problem-solving
and emotion regulation-type coping in younger children. Caregiver illness uncertainty was significantly associated
with secondary control coping for all youth (p= .016), regardless of age, with more uncertainty predicting less
adaptation to a stressor.
There was no significant relationship between caregiver illness uncertainty youth’s use of disengagement/avoidant
coping when stressed about IBD.
Conclusion
Caregiver illness uncertainty and youth coping with the stress of IBD, potential barriers to optimal care, are
significantly related, and this is particularly the case for younger children when using problem-solving coping.
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Teens may turn to their peers for support for this type of coping. A caregiver who is more certain about the youth’s
diagnosis and treatment may be better equipped to promote acceptance of the situation or, to a child, practical
solutions.
Early assessment and intervention in caregiver uncertainty may improve coping in youth with IBD. Since duration
of disease was not significantly associated with uncertainty or coping, healthcare providers should continue to return
to these concepts throughout youths’ treatment.
TECHNOLOGY AND DATA SCIENCE
440 NORTH AMERICAN SOCIETY FOR PEDIATRIC GASTROENTEROLOGY, HEPATOLOGY, AND
NUTRITION POSITION STATEMENT FOR TELEHEALTH. James Franciosi1,2, Elizabeth Berg3, John
Rosen4,5, Jennifer Lee6,7, Kelly Sandberg8,9, Arvind Srinath10,11, Mala setty12, B U.K. Li13
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In 2020, telehealth (TH) in pediatric gastroenterology (GI) practice experienced unprecedented, meteoric growth,
despite undefined best practices for the subspecialty. Use of synchronous video for TH first occurred in 1964, it was
increasingly described in the literature from the 1970s to 1990s, and then catapulted to the forefront during the
COVID-19 Public Health Emergency (PHE) beginning March 2020. Due to the sudden need for increased TH
utilization by nearly all health care providers TH became essential to clinical practice. TH broadly encompasses
most remote activities of clinical care, provider and patient education, and general health services. Prior to the
COVID-19 PHE, surveys indicate that only 50% of North American Society for Pediatric Gastroenterology,
Hepatology, and Nutrition (NASPGHAN) membership had any experience with telehealth. Although experience has
grown dramatically, best practices for TH in pediatric GI, hepatology, and nutrition remain undefined and nonstandardized. Key areas for review include: historical perspective, general and subspeciality usage, health care
disparities, quality of the provider-patient interaction, modes of health care delivery, logistics and operations,
licensure and liability, reimbursement and insurance coverage, research and quality improvement priorities, and
future use of telehealth in pediatric GI with a call for advocacy. This present position paper from the Telehealth
Special Interest Group of NASPGHAN provides recommendations for pediatric GI-focused telehealth best practices,
reviews areas for research and quality improvement growth, and presents advocacy opportunities.
Summary of Recommendations
● The decision of when and how to use telehealth should be shared between patients-families and providers with the
goals to achieve quality medical care and excellent patient experience
● Telehealth is convenient for patients-families, affords a high degree of satisfaction and may improve access to
high-value subspecialty care
● Digital disparities exist for telehealth and providers need to be mindful of inequity in telehealth access and
healthcare delivery
● Individual providers carry the responsibility of licensed, secure, and HIPAA-compliant telehealth delivery in
accordance with governmental regulations
● Advocacy for permanent insurance coverage, reimbursement parity and universal licensure is urgently needed
441 COMFORT IN TELEMEDICINE BASED ON DIAGNOSIS AND REASON FOR REFERRAL IN
PEDIATRIC GASTROENTEROLOGY. Jennifer Lee1,2, Karen Shiu-Yee2, Gennaro Di Tosta2, Steven
Miller3, Ethan Mezoff1,2, Rajitha Venkatesh1,2, Jeannie Huang4, Jenifer Lightdale5, Ann McAlearney2
1
Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2The Ohio State
University, Columbus, OH; 3Johns Hopkins University, Baltimore, MD; 4University of California San Diego, La
Jolla, CA; 5University of Massachusetts Chan Medical School, Worcester, MA
Background: Telemedicine can provide increased patient access to care, cost savings and high patient satisfaction.
Payors have extended reimbursement for telemedicine and although few pediatric gastroenterologists had experience
with telemedicine before the COVID-19 pandemic, many practices continue to offer this as a care modality model.
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Comfort in practicing telemedicine for specific conditions amongst NASPGHAN members is not known. This study
evaluates comfort in practicing telemedicine for common indications for outpatient GI consultation referral and
follow up visit diagnoses.
Methods: In June-August 2020, we surveyed members of NASPGHAN with an instrument that included two multiselect questions: 1) Which of the following reasons for referral would you feel comfortable completing with
telemedicine? 2) Which of the following conditions would you feel comfortable using telemedicine for a routine
follow up?
Results: 136 participants answered the two survey items. Constipation (n=121, 89%), heartburn (n=109, 80%), and
infant reflux (n=109, 80%) were the reasons for referral most frequently selected. Referral of jaundice (n=26, 19%),
second opinion (n=45, 33%), and poor weight gain (n=51, 38%) received the least mentions. For follow up
appointments, diagnoses of celiac disease (n=126, 93%), functional gastrointestinal disorders (n=126, 93%),
eosinophilic esophagitis (n=120, 88%) were the three most frequent, while liver transplantation (n=24, 18%),
intestinal failure (n=26, 19%), and short bowel syndrome without intestinal failure (n=34, 25%) were the diagnoses
selected the least. 14 respondents selected comfort with all new patient reasons for referral and follow up visits.
Conclusions: There is variability in provider comfort to utilize telemedicine for providing consultation or follow up
care based on reason for referral or patient diagnosis. Provider comfort in providing care should be considered when
offering telemedicine as a practice model moving forward. Reasons underlying provider dis/comfort should be
explored using qualitative methods.
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442 ZS MOMENTS SOFTWARE AS A REAL-TIME DATA COLLECTION TOOL FOR CLINICAL
RESEARCH. Jerry Brown, Lea Oliveros, Jared Florio, Jessica Baran, Luke Lamos, Jesse Beacker, Michael Wilsey
Gastroenterology, Johns Hopkins All Children's Hospital, New Port Richey, FL
Introduction
There are several challenges in performing clinical research today, including the time commitment for data
collection. Increasing the ease of data entry and utilizing high quality, real-time data can help facilitate accurate data
collection to promote meaningful research. ZS Moments is a software program that is downloaded and installed onto
a user's mobile device. Allowing data capture to be more flexible and in-the-moment improves accessibility and
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strengthens the accuracy of the data collected. We sought to evaluate ZS Moments as a potential real-time data
collection tool in a survey of HCPs treating patients with cow's milk protein allergy (CMPA).
Methods
We performed a secondary analysis of de-identified survey data obtained from HCPs in outpatient clinical settings
treating patients with CMPA. HCPs downloaded the ZS Moments application (app) to their mobile device and then
submitted data immediately following patient visits. After seeing a patient and recommending a treatment (visit 1),
HCP filled out a 10-minute survey within the ZS Moments app to document patient symptoms in real-time during
that visit. After 3-6 weeks, the patient returned for a checkup (visit 2). After assessing the patient, the HCP filled out
a second survey assessing how symptoms have changed since initiating treatment.
Results
404 patients with a total of 808 visits covering data from 2 visits were collected in under 12 weeks from 61 HCP
using the ZS Moments app. Of the 61 HPCs, 52 (85%) were included. Most common reason for HCP exclusion in
this cohort was due to incomplete data or non-submission of data. Of the 404 charts collected, 75 charts (19%) were
excluded due to an absence of visit 2 information, discrepancy between collected information on visit 1 and visit 2,
or poor quality of responses. An additional 23 patients were excluded from final symptom analysis calculations due
to treatment switching, but were included in the overall sample size.
Conclusions
The majority (85%) of HCPs completed both surveys for visit 1 and visit 2 using the ZS moments mobile app.
Collecting data through this flexible, in-the-moment tool may help increase engagement with HCPs interested in
participating in meaningful clinical research. Further studies are needed to address lowering barriers to HCPs
participating in research studies, including identifying research with relevance and benefits to HCPs and their
patients, and balancing existing patient care demands.

443 EXPERT REVIEW OF END-USER PATIENT AND CAREGIVER PREFERENCES FOR A GUIDED
IMAGERY THERAPY MOBILE APPLICATION DESIGNED TO TREAT CHILDREN WITH DISORDERS
OF GUT-BRAIN INTERACTION. John Hollier1,2, Tiantá Strickland1, Robert Shulman1,3, Debbe Thompson1,3
1
Pediatrics, Baylor College of Medicine, Houston, TX; 2Texas Children's Hospital, Houston, TX; 3Children's
Nutrition Research Center, United States Department of Agriculture/Agricultural Research Service, Houston, TX
Background: Disorders of gut-brain interaction (DGBI) clinical guidelines recommend psychosocial therapies like
guided imagery therapy (GIT) as a treatment; however, barriers such as frequent in-person visits and poor mental
health insurance coverage often impede patient access. Recent studies suggest that remotely delivered psychosocial
therapies for DGBI also are efficacious. Thus, taking a user-centered design approach, we created a GIT mobile
application (App) prototype that delivers pre-recorded GIT sessions to children with DGBI. End-users (children
ages 7 to 12 years with DGBI and their caregivers) previously assessed the GIT App prototype’s usability and
expressed their preferences about its interface and GIT session content. Because their predilections could negatively
affect the App’s efficacy, expert evaluation of these preferences was also warranted.
Objective: Summarize medical and technology experts’ feedback on the end-users’ experience with our GIT App
prototype, focusing on elements that may affect its efficacy and desire for routine use.
Methods: We enrolled medical and technology experts from a single healthcare system in focus groups to express
their thoughts about end-users’ experience with our GIT App prototype. Prior to participation in a focus group, these
experts independently interacted with the GIT App prototype by completing a list of tasks on an electronic tablet;
the end-users completed the same software demonstration tasks prior to this study. The tasks included opening the
App, logging on with a preassigned email and password, opening the submenu leading to the GIT sessions, initiating
a sample GIT session, programming the App’s reminder notification feature, and exiting out of the App. Experts
also listened to an 8-minute sample GIT session for reference prior to the focus group. A semistructured script was
developed for the focus group to explore the experts’ experience with the prototype. The script for the expert focus
group included ten open-ended, non-leading questions that explored their thoughts about the features of the App and
end-user perspectives. The moderator used prompts and probes to clarify and gain greater insight into responses.
Focus groups were conducted over Zoom teleconference meetings, video-recorded, transcribed verbatim, and
reviewed for accuracy prior to analysis. Two independent analysts used constant comparison analysis to analyze the
expert qualitative data.
Results: We recruited eight experts who participated in one of two focus groups. The sample consisted of one
general pediatrician, two pediatric gastroenterologists, one GIT creator, one clinical psychologist, two behavioral
and developmental pediatricians, and a mobile app developer.
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Previous research revealed that affected children and their caregivers thought the App was usable, and their
preferences addressed the App’s interface, GIT Session content, and incentives to promote regular use (unpublished
data). Experts agreed with the end-users’ assessment of the App’s usability. The App’s features were generally
viewed favorably, but most thought setting its session reminder feature was challenging due to its location within the
App. The experts also agreed with the end-users about the App’s interface; they all thought the interface was
satisfactory but could be improved by increasing the size of its icons and text. Similar to the affected children’s
perspectives, experts reported that pediatric patients would prefer GIT session topics about outdoor adventures and
animal encounters. They also believed gamification techniques (e.g., awarding virtual trophies for completing GIT
sessions within the App) would enhance routine pediatric patient engagement with the GIT App.
Experts and end-users disagreed about the ideal GIT session length. Experts thought shorter GIT sessions would be
ideal but acknowledged that adequate time for obtaining a trance-like state for modulating abdominal pain through
cues is needed. Experts disagreed among themselves and with end-users regarding background music for GIT
sessions. Some experts felt that music would help with immersion into a GIT session, while others thought the
imagery of a GIT session would be negatively affected by this external stimulus.
Conclusions: The user-centered design approach implements user preferences within technologies to meet their
needs. This approach will guide refinement of the GIT App prototype that delivers treatment for children with
DGBI. However, we suggest that end-user feedback be evaluated carefully for therapeutic mobile health apps to
ensure that the tool works as designed and is robust enough to achieve a clinically significant outcome. Utilizing
medical and technology experts to assess our end-user GIT App preferences served as a quality control checkpoint
to ensure our App’s usability was favorable, its interface was compatible, and the users’ desires did not attenuate its
GIT session efficacy.

444 USING ARTIFICIAL INTELLIGENCE AGENT DEEPSUGGEST TO IDENTIFY PATIENTS WITH
RUMINATION SYNDROME. Julia Sabella1,2, Emre Sezgin3, Peter Lu1, Ashley Kroon Van Diest4, Yungui
Huang3, Neetu Bali1, Karla Vaz1, Desale Yacob1, Carlo Di Lorenzo1, Jennifer Lee1
1
Department of Gastroenterology, Hepatology, and Nutrition, Nationwide Children's Hospital, Columbus, OH; 2The
Ohio State University College of Medicine, Columbus, OH; 3Abigail Wexner Research Institute at Nationwide
Children's Hospital, Columbus, OH; 4Department of Pediatric Psychology and Neuropsychology, Nationwide
Children's Hospital, Columbus, OH
Background: The World Health Organization’s International Classification of Diseases (ICD) has been used for
decades to identify patients for research purposes. There are nearly 70,000 codes in the 10th Edition (ICD-10) and
when a specific ICD-10 code exists, the codes can be used with good precision and recall in patient cohort
identification. However, for rare diseases that lack specific ICD-10 codes, patient identification methods are timely,
costly, and often not feasible. Natural language processing (NLP) is a method of artificial intelligence (AI) that helps
computers to interpret the structure and meaning of any text. NLP-supported tools have been used successfully for
patient cohort identification. Our group sought to identify all patients with rumination syndrome (RS). RS is a
functional gastrointestinal disorder characterized by effortless regurgitation of food. Large cohort studies have not
been performed because patients with RS are often classified with a generic ICD-10 code for “vomiting,
unspecified” and the term rumination is also often used to describe psychological rumination, a form of
perseverative cognition resulting in emotional distress that is a distinct disorder. The objective of this study was to
compare the use of traditional ICD codes with NLP in identification of patients with RS.
Methods: This study was performed for all patients seen in the gastroenterology clinic by a physician, nurse
practitioner or physician assistant between January 1, 2018, and December 31, 2019. We first used a locally
developed NLP-supported search engine called DeepSuggest. DeepSuggest uses an unsupervised neural network for
quantifying semantic and linguistic relationships between the words and suggests additional and alternative search
terms to expand queries while retrieving matching results from medical records. In this study, it was used as a
“keyword expansion tool” to identify related terms (e.g. alternative medical terms, abbreviations, misspelled terms)
to RS. We performed a string match search using the suggested keywords in clinic progress notes. We then used a
manually maintained master list of patients with confirmed RS to identify ICD-10 codes. All patients were labeled
with the ICD-10 codes of R11.10 “vomiting, unspecified” or F98.21 “rumination of infancy.” We performed a
second search using these codes based on clinic diagnosis. For any progress note with the keywords in the clinical
text, manual chart review was performed to confirm RS diagnosis.
Results: Using DeepSuggest, we identified 338 patients with keywords “ruminate” and/or “rumination” in the
progress notes. Manual review of these patients found that 227 patients were confirmed to have RS for a positive
predictive value of 67.2% (227/338). We identified 1758 patients using a traditional search for ICD-10 codes R11.10
and F98.21. Of these, 224 patients had the selected keywords in their progress notes (224/1758, 12.8%). Patients
without keywords “ruminate” or “rumination” in their notes were assumed to not have RS. After manual review, 180
patients were confirmed to have RS, for a positive predictive value of 10.2% (180/1758). In both searches, 224
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patients were identified. Of these, 180 patients were confirmed to have RS for a positive predictive value of 80.4%
(180/224). Although using DeepSuggest and ICD codes in combination yielded a higher positive predictive value,
the use of DeepSuggest alone identified a greater number of patients with RS. The DeepSuggest search identified all
52 of patients who were on the master list for a sensitivity of 100% (52/52).
Conclusion: Identification of patients with rare diseases for research studies presents a challenge. Our findings show
that an NLP/AI-supported method allowed for more precise identification of patients with RS and was superior to
the current practice of identifying patients using ICD coding. We believe similar methods can be used to identify
patients with other rare diseases and enable research that was previously not feasible.

445 THE USE OF URINE METABOLOMICS TO DIFFERENTIATE PEDIATRIC CROHN'S DISEASE,
ULCERATIVE COLITIS AND FUNCTIONAL GASTROINTESTINAL DISORDERS - THE NEAT STUDY
(DIAGNOSING GASTROINTESTINAL DISEASES THROUGH URINE). Kanishtrayen Baskaran1, Lara
Hart1, Meera Shanmuganathan2, Michal Moshkovich1, Huda Alghfeli1, Philip Britz-McKibbin2, Nikhil Pai1,3
1
Pediatrics, McMaster University, Hamilton, ON, Canada; 2Department of Chemistry, McMaster
University, Hamilton, ON, Canada; 3Farncombe Family Digestive Health Research Institute, McMaster
University, Hamilton, ON, Canada
Introduction/Background:
Diagnosis of Crohn’s disease (CD) and ulcerative colitis (UC), and differentiation from functional gastrointestinal
disorders has important clinical implications for the pediatric gastroenterologist. Diagnoses are classically made
through a combination of bloodwork, stool samples, endoscopy, and small bowel imaging, but these investigations
are invasive and resource intensive. These challenges are more pronounced in children. In the case of pediatric
inflammatory bowel disease (IBD), up to 13% of cases are categorized as IBD unclassified (IBD-U). The primary
objective of our single-centre case-control study is to determine whether urine metabolomics signatures can
differentiate: 1) pediatric UC versus CD, and 2) pediatric IBD versus non-IBD controls. Pilot data from 26 pediatric
IBD patients were recently published, showing an AUC = 0.97 for differentiating UC from CD. The present study
will further validate these earlier findings to determine whether we can distinguish UC and CD from non-IBD
controls (Metabolites 2021;11(4):245).
Methods:
All pediatric participants provided a single, morning urine sample. Urine was compounded with sodium azide and
analyzed by multisegment injection capillary electrophoresis-mass spectrometry (MSI-CE-MS). Urine
metabolomics profiles were analyzed using novel techniques and statistical approaches previously described (Nat
Protoc 2021; 16, 1966-94).
Results:
The study has currently met its 150 patient recruitment. Our preliminary findings are based on 80 enrolled patients:
44 CD, 9 UC, and 27 non-IBD controls (irritable bowel syndrome or functional abdominal pain). Five urinary
metabolites have been identified that accurately differentiate between pediatric UC, CD and non-IBD controls.
Hypoxanthine showed the greatest effect size between samples (0.211; p=0.00027), followed by serine (0.142;
p=0.00372) (Table 1). Two metabolites (serine, sialic acid) showed significant differences in median values between
non-IBD controls, and IBD (CD, UC) (Figure 1).
Conclusion:
This is the first study to assess the role of urine metabolomics in the diagnosis of pediatric CD, UC and their
differentiation from non-IBD. Five urinary metabolites have been found to accurately differentiate between groups,
with hypoxanthine and serine showing the greatest effect size. Based on preliminary data, urine metabolomics may
offer a simple, non-invasive method for diagnosing IBD and clarifying disease phenotype. Additional data from our
final recruitment will now be analyzed to increase study power.
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446 PSYCHOLOGICAL DYSFUNCTION, COMORBID CONDITIONS AND HEALTH CARE COST
UTILIZATION OF CHILDREN AND ADOLESCENTS SEEN IN A SPECIALTY FGID CLINIC. Neha
Santucci1,2, Jennifer Hardy1, Kahleb Graham1,2, Megan Miller3
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatrics, University of
Cincinnati, Cincinnati, OH; 3Behavioral Medicine and Clinical Psychology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH
Introduction:
Disorders of the gut-brain interaction (DGBI) or functional gastrointestinal disorders (FGID) are associated with
significant psychosocial dysfunction, impaired quality of life, comorbid medical conditions and increased health
care costs, with multiple studies suggesting it cost over $6,000 for the work-up of benign chronic abdominal pain
IBS. Thus, multi-disciplinary treatment teams are becoming the standard of practice in the care of these complex
patients. Since 2017, the specialized interdisciplinary clinic at our institution provides streamlined care for FGID
and includes a neurogastroenterologist, psychologist and a dietitian. As part of clinical care, we aimed to phenotype
patients using self-reported measures assessing risk factors and associated comorbidities. The primary aim of this
study was to identify psychological dysfunction, comorbid conditions, and the health care cost utilization in a
specialty FGID clinic.
Methods:
Using visit type and provider, a review of the electronic medical record identified patients seen in the outpatient
FGID clinic at Cincinnati Children’s Hospital Medical Center between 2018-2021. Patients ages 8-18 years of age at
the time of their visit were included. Comorbid conditions were identified using the slicer dicer function in EPIC.
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Collected as part of clinical care, scores from self-report measures of pain (Pain Intensity), anxiety [Screen for Child
Anxiety Related Disorders (SCARED) and Patient-Reported Outcomes Measurement Systems (PROMIS)-Short
Form scales), depression and/or suicidal ideation (PHQ-9) were pulled from the EMR to assess psychological
functioning of the sample.
Results:
A total of 395 patients had 1,359 FGID clinic visits between 2018-2021. Age ranged from 8-18 years, mean 14.82
±2.42 and SD, 90% were Caucasian (n=355) and 76% were females (n=299).
Of the 395 patients, 254 reported significant psychosocial dysfunction during at least one of their visits. In our
cohort, 64% patients exhibited psychosocial dysfunction: 50% endorsed moderate to severe severe disability, 46%
reported clinically significant anxiety and depression each, of which 19% endorsed suicidal ideation (table 1).
Twenty-six % had diagnosed extra-intestinal comorbidities, orthostatic hypotension and joint hypermobility being
most common (17% each, figure 1).
Discussion:
In our cohort, one-fourth (26%) of the sample had a diagnosis of extra-intestinal comorbidities, as well as a high
proportion of patients exhibited significant psychosocial dysfunction with moderate to severe disability (50%),
clinically significant anxiety and depression (46% each) including suicidal ideation. This is increased compared to
prior studies which reported ~ 35 % depression and 8-20% reported having an anxiety disorder. Adult data has
shown 15% of FGID patients reported SI, there little to no data reporting SI in pediatric FGID patients. Psychosocial
functioning is an important domain to assess when treating pediatric FGID. This may set the stage for the need for a
higher level of care such as partial hospitalization or intensive outpatient programs to successfully manage these
conditions that drive gastrointestinal symptoms and treatment outcomes. The cost of healthcare utilization per
patient is less than what has been report in previous literature. This may due to both an emphasis on
demedicalization in our speciality clinic and previous work-up done prior to been seen in our clinic. It is worth
noting the healthcare utilization per patient has nearly doubled over the past 2 years however this maybe be a
pandemic related effect.

Table 1. Domains of psychosocial dysfunction in a specialized FGID clinic
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Comorbid Conditions seen in a specialized FGID clinic

447 EXAMINING THE EFFECTS OF TEEN-TO-TEEN VIDEO EDUCATION ON ADOLESCENT
HEALTH LITERACY AND ENGAGEMENT WITH PERSONAL HEALTH INFORMATION. Nicole
Sun3,1, Breanna Lopez Cruz1, Rusvelda Cruz2, Jeannie Huang1,2
1
Pediatrics, University of California San Diego, La Jolla, CA; 2IBD Disease Center, Rady Children's Hospital San
Diego, San Diego, CA; 3School of Medicine, University of California San Diego, La Jolla, CA
Background: During the transition process, adolescents and young adults (AYA) must learn how to utilize health
information to advocate effectively for their healthcare needs. This is particularly true of AYA with chronic
diseases, including AYA with inflammatory bowel disease (AYA-IBD). The 21st Century Cures Act has enforced
unprecedented access to personal health data and highlighted the need for improved patient health literacy.
Historically, AYA demonstrate poor healthcare engagement behaviors. However, AYA have both the capacity to
understand their medical notes and the interest to learn about their own health information. Further, health literacy is
directly related to AYA access of health information via electronic health record portals (EHR-P). Taken together,
promoting health literacy and engagement with health information in AYA-IBD patients is an important health
intervention target.
We created Teen-to-Teen videos that addressed 1) how to navigate and understand information provided through our
EHR-P MyChart, and 2) general adolescent health (GAH) issues, e.g., sexual safety and reproduction, drugs and
alcohol, etc. This study aimed to assess the impact of these Teen-to-Teen educational videos on 1) AYA
understanding of health information presented via MyChart and 2) AYA awareness of GAH issues.
Methods: 50 AYA patients were recruited from the RCHSD IBD Clinic (see Table 1). Participants were
randomized, stratified by age and ethnicity, to watch one of two video groups: A) Videos providing education on
how to navigate MyChart and understand presented personal health information or B) Videos providing education
on GAH issues. All participants completed a baseline health literacy assessment (s-TOFHLA) and a pre/post video
trial questionnaire to assess for knowledge uptake from watched videos. Change in pre-post scores on the knowledge
questionnaires were compared by group using ANOVA testing.
Results: Participants who watched GAH videos (Group B) demonstrated significant knowledge improvements on
GAH topics as compared to those who watched the MyChart videos (p<0.0001, Table 2A). While, as a whole,
Group A participants did not demonstrate significantly improved knowledge regarding personal health information
Volume 75, Supplement 1

S332

after watching MyChart videos, Group A participants aged 15 and older did demonstrate significantly improved
knowledge scores on MyChart topics as compared to Group B counterparts (p=<0.035, Table 2B).
Conclusions: We demonstrate that teen-to-teen videos are a feasible, acceptable, and effective format to provide
education and knowledge to AYA, particularly regarding GAH issues. Our findings also demonstrate the efficacy of
teen-to-teen videos in improving EHR-P education among older AYA with IBD. Further work is needed to
determine whether preliminary knowledge uptake translates into long-term knowledge and ability to access care in
the adult healthcare system.

448 USING TIKTOK TO EDUCATE MEDICAL LEARNERS. Paul Tran
Phoenix Children's Hospital, Phoenix, AZ
Introduction
Medical educators are embracing platforms such as YouTube and Twitter to share educational resources, engage
with learners, and facilitate active learning. TikTok, a social media platform promoting short-form videos, is a
newer (released worldwide in 2018) and rapidly growing service. Culturally, it appeals to a younger demographic
with >40% of users between ages 16 and 24. Medical professionals have used the site for education of the general
public but relatively few accounts are used for education of medical learners.
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Methods
A personal TikTok account was created in December 2021. A variety of original videos were created and posted
without promotion on other social media platforms. A continuous series, using the uniquely created
#clerkshipbootcamp hashtag covered concepts such as tips for improvement of patient presentations, strategies to set
goals and seek feedback, and general guidance to succeed on clinical rotations. Descriptive data on follower and
viewer engagement were obtained from analytic tools intrinsic to the TikTok platform. Qualitative data was gleaned
from viewer comments on individual videos.
Results
In 170 days, 277 total videos were produced, resulting in 9800 followers and 196200 likes. This equates to 57
followers/day, 1154 likes/day, 35 followers/video and 708 likes/video. Viewers and followers are from a variety of
countries including the United States, Canada, Australia, and the UK. Data from April and May of 2022 includes
68,000 likes, 1400 comments, and 4000 video shares. The #clerkshipbootcamp hashtag which only contains videos
made from this account, has nearly 500,000 likes.
Response to videos is positive with medical learners commenting on perceived value in preparation for clinical
rotations and for addressing the culture of medical education. Representative quotations include:
“I am still immensely thankful for the content you are putting out. Helping students become the best doctors”
“Being a med student, especially female, can really wear you down... but docs like you make it worth it! Blessed to
learn from you on this platform”
Conclusion
TikTok is a relatively untapped resource that can be used to efficiently connect with medical learners in an
environment in which they are already engaged. The potential for exposure to a global audience is unique. Unlike
other social media platforms where content is viewed primarily by existing followers, TikTok videos are shown to a
wider audience who may have prior interaction with a given account. In an individual account over a period of six
months, viewership and engagement grew at an accelerating rate. Future directions include promotion of pediatric
gastroenterology as a future career option, patient education, and multidisciplinary collaboration.

CONCURRENT SESSION II – What Can BIG DATA Teach us about Pancreatitis?
FRIDAY, OCTOBER 14, 2022
2:30pm – 4:00pm
449 MITIGATING THE INFLAMMATORY RESPONSE IN ACUTE PANCREATITIS; A RANDOMIZED
CLINICAL CONTROL TRIAL COMPARING THE EFFECTS OF LACTATED RINGERS AND NORMAL
SALINE. Peter Farrell9,1, Angelica DesPain2, Peter Farmer3, Leslie Farrell1,4, Bryan Greenfield5,6, Michael
Rogers1,9, Lindsey Hornung7, Esther Kim8, Ryan Pearman10, Beemnet Neway11, Tyler Thompson9, Sona
Sehgal12, Rana Amoury13,14, Maisam Abu-El-Haija1,9
1
Pediatrics, University of Cincinnati College of Medicine, Cincinnati, OH; 2Emergency Medicine, Children's
Hospital of San Antonio, San Antonio, TX; 3Pediatric Gastroenterology, Hepatology and Nutrition, Nationwide
Children's Hospital, Columbus, OH; 4Hospital Medicine, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 5Pediatrics, Baylor College of Medicine, Houston, TX; 6Emergency Medicine, Texas
Children's Hospital, Houston, TX; 7Division of Biostatistics and Epidemiology, Cincinnati Children's Hospital
Medical Center, Cincinnati, OH; 8Division of Critical Care, Children's National Hospital, Washington, ; 9Pediatric
Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 10Alabama College of Osteopathic Medicine, Dothan, AL; 11New York Medical
College, Valhalla, NY; 12Pediatric Gastroenterology, Hepatology and Nutrition, Children's National
Hospital, Washington, ; 13Pediatrics, Eastern Virginia Medical School, Norfolk, VA; 14Pediatric Gastroenterology,
Hepatology and Nutrition, Children's Hospital of The King's Daughters, Norfolk, VA
Introduction: Data driven management strategies for acute pancreatitis (AP) in pediatrics have been limited. Adult
data suggests use of lactated ringers (LR) compared to normal saline (NS) resulted in favorable outcomes. The first
management guideline for pediatric patients based on a standardized definition of AP severity was published in
2018; it described the need for early aggressive fluid resuscitation, but had insufficient data to recommend a specific
fluid.
Objective: To evaluate the efficacy of LR as the intravenous fluid (IVF) during the first 48 hours of an AP episode
compared with NS.
Study Design: A prospective multi-site randomized controlled clinical trial, started in 2016 at Children’s Hospital
of The King’s Daughters, (Clinical Trials.gov NCT03242473), expanded to Children’s National Hospital (2017),
and to Cincinnati Children’s Hospital Medical Center (CCHMC) (2018). Eligible patients (<19 years) diagnosed
with first episode of AP were enrolled within 6 hours of presentation and were randomized to either LR or NS. A
comprehensive biochemical profile was obtained at admission, and at 24 and 48 hours from time of admission. Vital
signs, SIRS status, and signs of complications of AP were monitored. Clinical decisions regarding management (e.g.
discharge criteria) were determined by the primary clinical team. Recruitment was stopped in the spring of 2020 due
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to the SARS-CoV2 pandemic. Primary outcomes were C-Reactive Protein (CRP) values at 24 and 48 hours after
admission; secondary outcomes were changes in labs, SIRS status length of stay, time to initation of feeds, and
development of severe AP (SAP).
Results: There were 76 eligible patients (38 LR, 38 NS). There was no significant differences in baseline
characteristics or AP etiology for either group (Table 1). There was no significant differences in initial biochemical
profile except a slightly elevated anion gap in the LR group (Table 2). There was a higher proportion of patients in
the LR group (32%, 12/38) discharged before 48 hours compared to NS (13%, 5/38) (Table 3). The LR group had a
significantly higher rate of discharge within the first 72 hours compared to the NS group (p=0.02) (Figure 1a and
1b). In the first 48 hours, there was no difference in the primary or most of the secondary outcomes measured (Table
3).
Conclusion: Use of LR was associated with a faster rate of discharge in the first 72 hours and had no significant
negative outcomes associated with its use. No other significant differences in overall outcomes were identified with
the use of LR or NS during hospitalization for AP in this study. This reduction in length of hospitalization has
significant implications for patients as well as healthcare expenditures. This data suggests that early resuscitation
with LR may be beneficial to recovery, particularly in patients more likely to have mild AP, who may be able to be
identified early in the hospital course. Future pediatric AP studies will be required to confirm these findings.

Volume 75, Supplement 1

S335

450 PROSPECTIVE CHARACTERIZATION OF INCIDENT HEPATIC STEATOSIS IN PEDIATRIC AND
ADOLESCENT PATIENTS AFTER TOTAL PANCREATECTOMY WITH ISLET
AUTOTRANSPLANT. Andrew Trout1, Vinicius de Padua Alves1, Lisa Qiu1, Maisam Abu-El-Haija2, Siobhan
Tellez2, David Vitale2, Tom Lin2, Jaimie Nathan3, Jean Tkach1, Jonathan Dillman1
1
Radiology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Gastroenterology, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH; 3Surgery, Nationwide Children's Hospital, Columbus, OH
Purpose: Total pancreatectomy with islet autotransplant (TPIAT) is a treatment option for patients with chronic
pancreatitis unresponsive to other interventions. A recent study reported a high prevalence and incidence of hepatic
steatosis post-TPIAT in adult patients and suggested a causal association. Anecdotally, our group has also identified
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hepatic steatosis post-operatively in some of our pediatric TPIAT patients. It has been hypothesized that TPIATrelated hepatic fat accumulation could be due to islet-induced lipotoxicity and microenvironment change due to
locally elevated insulin levels, together with nutrient malabsorption resulting from removal of the pancreas. We
sought to prospectively define the occurrence of hepatic steatosis in pediatric and adolescent patients post-TPIAT,
and identify clinical and laboratory predictors of incident hepatic steatosis. We hypothesized that there would be a
high incidence of incidental hepatic steatosis in our sample, mirroring what has been described in adults.
Methods: This IRB-approved, prospective cross-sectional study included volunteers ages 6-21 who had undergone
clinically-indicated TPIAT at least 1 month prior to enrollment. Study visits occurred between April 2021 and
January 2022 and included a research liver MRI Proton Density Fat Fraction (PDFF) examination and a research
blood draw. Pre-TPIAT steatosis was assessed based on a retrospective review of clinically acquired pre-TPIAT
MRI (PDFF or dual-echo images) or ultrasound examinations. Insulin usage and graft function data were extracted
from clinical visit notes within 1 month from the research visit date. For participants who declined the research
blood draw, laboratory data within 1 week of the research visit were extracted from medical records. Graft function
outcomes were categorized as optimal, good, marginal, or failure by adaptation of the Igls criteria, which
incorporate insulin requirements, HbA1c, and C-peptide values to assess functionality of the graft. For MRI, a liver
PDFF >5% was considered categorically abnormal and indicative of hepatic steatosis. For US, a hepatorenal index
>1.27 was considered indicative of hepatic steatosis. MRI, demographic and laboratory data were summarized using
means, medians, standard deviations, and interquartile ranges (IQRs), as appropriate. T-tests were used for the
comparison of means across continuous variables.
Results: 21 consecutive volunteers (9 male, 12 female) were recruited. One female participant was unable to
undergo the MRI due to a metal device and was excluded from further analysis. Mean age and BMI were 13±4 years
and 20.7±4.5 kg/m2. The majority of the study sample (80%, 16/20) had a pre-operative MRI for comparison. Mean
interval from TPIAT to research MRI was 606 ± 570 days (range: 37-2190 days). Mean liver PDFF at research MRI
was 7.4±6.2% (Range 2-25%). Seven participants (35% of 20) had categorical hepatic steatosis (PDFF >5%) on
research MRI. Among these seven participants, five (71% of 7, 25% of 20) had categorical hepatic steatosis prior to
TPIAT (4 defined by PDFF, 1 defined by ultrasound ). As such, the calculated incidence rate for hepatic steatosis
post-TPIAT was 13% (2/15; 95% CI: 2-40%). Patient demographic characteristics and graft function measures,
including insulin use, were similar between the steatosis and no steatosis subgroups. Three participants (3/20, 15%)
did not have graft function data within 1 month of the research visit and were not included in graft function analysis.
There were 11 of 17 participants (65%) with optimal graft function, 1 of 17 (6%) with good function, 3 of 17 (17%)
with marginal function, and 2 of 17 (12%) with graft failure. Mean PDFF at research visit was not different between
graft function subgroups (Mean, 7.5% for optimal/good subgroups, 7.3% for marginal/failure subgroups, p= 0.96).
Conclusions: Our study shows a moderate prevalence of hepatic steatosis post-TPIAT in children and adolescents
but new-onset (incident) steatosis is uncommon (<15%). Our results call into question a causal relationship between
TPIAT and hepatic steatosis in pediatric patients.

Representative images of a 12-year-old boy with incident hepatic steatosis. A.Transverse US image, 1 month prior
to TPIAT, with normal hepatorenal index indicating no steatosis. B. Axial PDFF parametric map, 2 years after
TPIAT, with a fat fraction of 19%, indicating steatosis.
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CONCURRENT SESSION II – Modern Management of Pediatric Obesity
FRIDAY, OCTOBER 14, 2022
2:30pm – 4:00pm
451 THE EFFECTS OF DIETARY SUGAR ON ADIPOSE TISSUE PHYSIOLOGY. Taghreed
Fadhul2, Sehyung Park2, Robert Helsley2, Kevin Pearson1, Samir Softic2,1
1
Nutritional Sciences, University of Kentucky, Lexington, KY; 2Pediatrics, University of Kentucky College of
Medicine, Lexington, KY
Abstract Body: Our Wester diet, which is high in both fat and sugar, promotes the development of obesity and its
complications. Sugar may augment the effects of a high-fat diet (HFD) and it is primarily metabolized in the liver,
intestine, and kidney. While sugar metabolism is a well-established risk-factor for metabolic dysfunction in the liver,
its effects on adipose tissue physiology are incompletely defined.
Methods: We fed C57BL/6 male mice a Chow or a HFD and provided either regular water, 30% (wt/v) fructose
solution in water, or 30% glucose in water for 10 weeks (n = 8 animals/group). We assessed adipose tissue histology
via H&E, IHC staining for F4/80, and qPCR quantification of macrophage markers (CD11c, F4/80, CD11b, and
MCP1) and inflammatory cytokines (IL10, IL6, IL1b, TNFa, and TGFb1). Furthermore, enzymes that can
metabolize fructose, such as KHK-C, KHK-A, HK1, HK2, HK3, and GCK were quantified by qPCR and western
blot in adipose tissue. The expression of genes regulating fructose transport including the GLUT family, and
sodium- and glucose-linked transporters (SGLTs) were assessed by qPCR. Adipose tissue insulin signaling was
assessed by western blot analysis for phosphorylated AKT. In the subsequent experiment, we abrogated fructose
metabolism specifically in the liver, the main site of fructose metabolism, by treating mice on a HFD supplemented
with fructose, glucose, or regular water with KHK or Control siRNA. Adipose tissue inflammation, insulin
signaling, and enzymes involved in fructose metabolism and transport were assessed as in the first experiment.
Results: HFD increased adipose tissue mass compared to the Chow group. Fructose and glucose supplementation of
mice on a chow diet increased visceral adipose tissue mass, but on a HFD both sugars had minimal effects on fat
mass. Similarly, HFD group increased the large adipocytes’ cell size (6173±379 um2) compared to the Chow group
(2637±40 um2). HFD supplemented with fructose (HFD+F) (6581±550 um2) and HFD supplemented with glucose
(HFD+G) (5591±516 um2) did not result in a statistically significant difference in adipocyte cell size). However,
resistin and adiponectin expression was also lower in HFD+F mice compared to HFD and HFD+G groups. All mice
on HFD developed adipose tissue crowning on H&E and F4/80 IHC. Mice on an HFD given fructose, but not
glucose, had increased adipocyte crowning. Macrophage markers were higher in all mice on HFD and they were
further increased in the HFD+F group. For example, CD11c (22.10±4.21-fold v. 41.0±9.9-fold), F4/80 (7.3±0.9-fold
v. 12.4±3.1-fold), and MCP1 (12.2±4.3-fold v. 23.0 ±5.8-fold) were higher in HFD+F compared to the HFD group.
Inflammatory cytokines were also increased in all mice on HFD and they were further increased in the HFD+F
group. In agreement with increased inflammation, AKT phosphorylation was impaired in HFD and more so in
HFD+F mice. Next, we found that hexokinase I (HK1) mRNA was increased in the HFD+F group compared to the
Chow. HK3 was increased with HFD (12.1±2.3-fold) and was further increased with the addition of fructose
(27.0±6.2-fold) and glucose to the HFD (20.4±5.4-fold). Once fructose metabolism was abolished in the liver, there
was a further increase in adipose tissue crowning in all three groups of mice as assessed by H&E and F4/80 IHC.
This was associated with increased expression of macrophage (MCP1, CD11b) and inflammatory markers (TNFa,
TGFb1) in KHK knocked down group compared to the siRNA control. There was also an increase in mRNA
expression of hexokinase III (HK3) when in KHK siRNA compared to the control siRNA in HFD (26.30-fold v.
42.59-fold), HFD+F (29.71-fold v. 39.91-fold), and HFD+G (11.74-fold v. 13.59-fold) groups. In fructose and
glucose supplemented mice, KHK knockdwon worsened AKT phosphorylation about 3-fold. Lastly, we found that
Glut5, a highly specific fructose transporter was not expressed in adipose tissue, but was moderately expressed in
the liver and was highly expressed in the kidney and intestine.
Conclusion: Fructose, but not glucose, supplementation of mice on a HFD increases adipose tissue inflammation
and decreases insulin signaling. Abolishing fructose metabolism in the liver worsens adipose tissue inflammation
likely due to more fructose being available to be metabolized in adipocytes via HK3.

CONCURRENT SESSION II – A Review of Innovative Research Technoques for Pediatric Gastroenterology
FRIDAY, OCTOBER 14, 2022
2:30pm – 4:00pm
APFED Outstanding EGID Abstract Award
452 MONITORING EOSINOPHILIC ESOPHAGITIS DISEASE ACTIVITY USING THE BLIND
ESOPHAGEAL BRUSHING METHOD. Jessina Thomas1, Chirajyoti Deb2, Devendra Mehta1, Yamen Smadi1
1
Pediatric Gastroenterology, Arnold Palmer Hospital for Children, Orlando, FL; 2Gastrointestinal Translational
Laboratory, Arnold Palmer Hospital for Children, Orlando, FL
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Background: Recurrent upper endoscopies are essential for monitoring therapy response and disease activity in
patients with eosinophilic esophagitis (EoE). This can lead to increased costs for patients, procedural complications,
and exposure to anesthesia. At our institution, eosinophil-derived neurotoxin (EDN) levels ≥ 10 mcg/ml measured in
esophageal brushings were highly sensitive and specific in identifying active inflammation in EoE patients. The aim
of this study was to examine a model using serial blind esophageal brushings to monitor therapy response through
EDN levels and guide therapy decisions in EoE patients.
Methods: Thirty-two pediatric patients (≤21 years of age) with EoE were enrolled in this prospective study.
Subjects were placed on dietary therapy, pharmacologic therapy, or a combination with the goal of inducing or
maintaining remission of disease. To assess response to therapy, subjects underwent 1 or more blind esophageal
brushing via a nasogastric tube to measure EDN levels (Figure 1). After each brushing, the patient’s therapy plan
was modified according to EDN levels. Pharmacologic modifications included adjusting doses or frequency of
topical corticosteroids. Dietary modifications were made by introducing or eliminating specific foods in patients’
diets. A final endoscopy with esophageal biopsies and brushing was performed on all patients to validate the
individual therapy plans followed based on esophageal brushings.
Results: Twenty-three subjects completed the study. The average peak eosinophil count (PEC) in patients with
active EoE was 60 ± 30.2 eos/hpf and the mean EDN level was 174.2 ±193.3 mcg/mL. A total of 41 blind brushings
were completed amongst all patients. The number of blind esophageal brushings each patient underwent ranged
from 1-4 with an average of 1.8 esophageal brushings per patient. After the final blind esophageal brushing, 10
patients were treated with food elimination diets, 7 were managed with medications, and 6 were on combination
therapy. Using blind brushings to obtain EDN levels was successful in developing a therapy plan to induce or
maintain remission in 17 out of the 23 patients (73.9%) and specifically 9 out of 10 patients (90%) treated with food
elimination diets. Following this design, we saved these patients 18 endoscopies collectively. All patients tolerated
the procedure well with no adverse events.
Conclusions: This study suggests a model in which blind esophageal brushing can be used to monitor therapy
response and disease activity in pediatric patients with established EoE. Serial blind esophageal brushings were well
tolerated among the patients and their families.

Figure 1: Visual representation of blind esophageal brushing method.
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CONCURRENT SESSION III – 50 Years of Pancreas
SATURDAY, OCTOBER15, 2022
8:30am – 10:00am
NASPGHAN Pancreas Abstract Award
453 THE DOUBLE HIT OF ASPARAGINASE AND REDUCED DIETARY VITAMIN A PREDISPOSES
LEUKEMIA PATIENTS TO PANCREATITIS. Cheng-Yu Tsai1, Toshie Saito1, Mayur Sarangdhar2, Maisam AbuEl-Haija2, Li Wen3, Mang Yu1, Bomi Lee1, Murli Manohar1, Monique Barakat5, Kévin Contrepois4, Na Bo6, Ying
Ding6, Kristen Stevenson7, Elena Ladas9, Lewis Silverman7, Loredana Quadro8, Tracy Anthony8, Anil Jegga2, Sohail
Husain1
1
Pediatrics, Stanford University, Stanford, CA; 2Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 3Shanghai General Hospital, Shanghai, China; 4Stanford
University, Stanford, CA; 5Stanford Medicine, Stanford, CA; 6University of Pittsburgh, Pittsburgh, PA; 7DanaFarber Cancer Institute, Boston, MA; 8Rutgers The State University of New Jersey, New Brunswick, NJ; 9Columbia
University, New York, NY
Acute pancreatitis (AP) is a painful, life-threatening inflammatory disorder of the pancreas. After gallstone
impaction and alcohol, drugs are a leading risk factor. A prototypic example is the drug asparaginase, which is used
to treat acute lymphoblastic leukemia (ALL). Asparaginase-associated pancreatitis (AAP) occurs in 2-10% of
asparaginase users. One-third of affected patients develop severe AP, with pseudocyst formation, pancreatic
necrosis, intensive care unit admissions requiring ventilatory support, and prolonged diabetes. However, the
mechanism for AAP remains largely unknown. Here, we took a systems approach to identify novel factors that
could impact AAP. Firstly, we performed Connectivity Map analysis of transcriptomic data from (i) asparaginasetreated leukemic cells, and (ii) the pancreas of mice with caerulein-induced pancreatitis. We found that
asparaginase-induced gene signatures are potentially reversed by the retinoids (vitamin A and its natural and
synthetic analogs). Secondly, we analyzed real-world patient data from electronic health records (TriNetX) and
found there was a 2-fold reduction in AAP risk with concomitant exposure to vitamin A (p = 0.027). Next, we
performed a case-control plasma metabolomic study of 50 pediatric ALL subjects enrolled in the Dana Farber
Cancer Institute ALL clinical trial protocols. Subjects received a single dose of pegylated E. Coli asparaginase
during induction therapy and at least 14 more doses during subsequent phases. Twenty-four case subjects were
identified, who developed pancreatitis within 9 months from the start of induction therapy. Notably, five cases
developed “early pancreatitis,” defined as onset of pancreatitis within the first month. Twenty-six non-pancreatitis
control subjects were matched for age, sex, and initial ALL risk. We found that plasma carotenoid levels were
reduced by about 60% in the cases compared to the controls (Fig. 1). There was also a trend towards reduction in
plasma retinol. The reductions were greater in the early pancreatitis cases. The dietary intake of vitamin A was
reduced by about 40% in the cases, specifically during the one-month induction therapy (Fig. 2). Our mouse studies
show that asparaginase administration as a single agent was sufficient to reduce circulating retinol levels in mice.
We hypothesize that circulating retinoids maintain pancreatic health and that asparaginase interrupts the flow of
retinoids to the pancreas. However, patients are predisposed to AAP when there is the additional hit of reduced
dietary intake of vitamin A during induction. Thus, these data provide the impetus to examine the role of dietary
vitamin A supplementation for preventing or treating AAP.
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Fig 1. Comparing AAP cases to controls, there is a relative reduction in the plasma carotenoids at the end of
induction therapy. *q < 0.1
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Fig 2. Comparing AAP cases to controls, there is a reduction in the vitamin A dietary intake during induction
therapy. *p < 0.05
CONCURRENT SESSION IV – The Microbiome in Pediatric Gastroenterology: 2022 Updates
SATURDAY, OCTOBER15, 2022
10:30am – 12:00pm

454 LONGITUDINAL CHANGES IN THE MICROBIOME WITH PROTON PUMP INHIBITORS
USE. Yanjia (Jason) Zhang1, Maritha Du1, Andrea Catacora1, Anna Akkara1, Eric Alm2, Rachel Rosen1
1
Gastroenterology, Boston Children's Hospital, Boston, MA; 2Massachusetts Institute of
Technology, Cambridge, MA
Background: Proton pump inhibitor (PPI) use has been associated with an increased risk of infections including
gastroenteritis and upper respiratory infections in children. To understand the pathophysiology of increased infection
risk, cross sectional pediatric microbiome studies have shown that patients taking PPIs have different gastric
microbial populations from those that are not taking them. While longitudinal studies in adults have documented
microbial changes in the stool and oropharynx in adults, there are no equivalent pediatric studies in children, despite
their high rate of PPI-associated infections. The goal of this longitudinal study was to compare the stool and
oropharyngeal microbiome of patients before and after starting PPIs to determine if comparable changes in the
microbiome occur when acid is suppressed.
Methods: We prospectively recruited patient from 2015-2021 from the gastroenterology clinic who were starting
PPIs as recommended by their primary gastroenterologist. Consented patients provided a baseline stool sample and a
posterior tongue swab (T0). Eight weeks after starting PPIs, patients provided a second stool and posterior togue
swab sample (T1). Samples were preserved in buffer for later DNA isolation and 16S sequencing. Baseline and
interval history questionnaires were completed to assess for predictors of microbial change. 16S sequence analysis
was done using QIIME2 and Phyloseq.
Results: 45 patients were recruited to participate. Of the recruited patients, 34 patients had full paired (T0 and T1)
stool samples and 27 patients had full paired oropharyngeal samples. Overall, there was no significant change at the
population level in alpha diversity between T0 and T1, though there was a large range in both stool and
oropharyngeal alpha diversity changes (-1.5 to +1.2 in the Shannon Index difference for oropharynx and -1.9 to +1.4
for stool). Similarly, there were no population level differences in the T0 vs T1 beta diversity metrics. There were,
however, significant changes in specific taxa before and after PPI administration. In patients with paired samples,
there was: 1) an enrichment of Gemellacae and a reduction in the relative abundance of Prevotella in the oropharynx
in the T1 samples compared to T0; and 2) an enrichment of Streptococcus and a reduction in the relative abundance
of Bifidobacterium, Peptostreptococcus and Turicibacter in the stool in the T1 samples (Figure 1A, 1B, p-values <
0.01).
Additionally, there were four taxa with a significant association with PPI dose. In the oropharynx, increases
in Granulicatella relative abundance and decreases in Lautropia relative abundance was correlated with higher
doses of PPI (Figure 1C, Pearson p-value < 0.05). In the stool, decreased relative abundances
of Ruminococcus and Faecalibacterium were correlated with higher doses of PPI (Figure 1D, Pearson p-value <
0.01).
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Conclusions: In this first-of-its-kind longitudinal study in children, PPI use was associated with microbial changes
in the oropharynx and stool, and certain taxa were more likely to change in a dose-dependent fashion. Further
studies are needed to determine additional clinical predictors associated with microbial changes.

Figure 1: A. Genera associated with a statistically significant increase (blue) or decrease (red) in relative abundance
between T0 and T1 paired samples are shown graphically. B. Patient-specific plots reflect the change in the four
significantly different taxa between T0 and T1. Each line represents a single patient. C. In the oropharynx, PPI dose
was associated with changes in relative abundance of specific genera. D. In the stool, PPI dose was associated with
changes in relative abundance of specific genera. Pearson r and p-values are reported.
Young Faculty Clinical Investigator Award
455 REAL WORLD MULTICENTER EXPERIENCE TREATING RECURRENT
PEDIATRIC CLOSTRIDIOIDES DIFFICILE INFECTION WITH FIDAXOMICIN. Maire Conrad1, Abby
Kaplan2, Sarah Weinbrom1, Noor Dawany7, Silvia Nastasio3, Diana Jo4, Katie Conover9, Kathleen Lo5, Melissa
Kennedy1, Sonia Michail5, Maribeth Nicholson6, Suchitra Hourigan8, Judith Kelsen1, Stacy Kahn3
1
Pediatric Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Inflammatory Bowel
Disease Center, Boston Children's Hospital, Boston, MA; 3Pediatric Gastroenterology, Boston Children's
Hospital, Boston, MA; 4Pediatrics, Inova Fairfax Hospital, Falls Church, VA; 5Pediatric
Gastroenterology, Children's Hospital of Los Angeles, Los Angeles, CA; 6Pediatric Gastroenterology, Vanderbilt
University Medical Center, Nashville, TN; 7Department of Biomedical and Health Informatics, The Children's
Hospital of Philadelphia, Philadelphia, PA; 8National Institute of Allergy and Infectious Diseases, National
Institutes of Health, Bethesda, MD; 9General Pediatrics, Vanderbilt University Medical Center, Nashville, TN
Background: Clostridioides difficile infection (CDI) remains an urgent public health threat in the United States,
affecting children and adults. CDI can recur after therapy, known as recurrent CDI (rCDI), which is associated with
significant morbidity. Fidaxomicin, a narrow-spectrum antibiotic, has been shown to be efficacious for rCDI in
children with 68% cured by 30 days after treatment in a prior randomized controlled trial.1 However, long-term
response and the effectiveness of fidaxomicin in real-world practice in pediatrics remains unknown. Therefore, we
aimed to study real-world fidaxomicin use and associated outcomes in children with rCDI across five tertiary care
institutions in the United States.
Methods: This multicenter retrospective observational study aimed to assess response to fidaxomicin for the
treatment of rCDI in children ages 2-18 years old from 2013 to 2021. Inclusion criteria were documented CDI with a
history of at least 1 prior CDI and a minimum of 6 month follow up data. The electronic medical record was queried
at each institution to identify patients treated with fidaxomicin for the indication of rCDI. Response or non-response
to fidaxomicin was defined as 1) cure: complete resolution of diarrhea, 2) partial response: clinical improvement but
not resolution of diarrhea during treatment or return of symptoms after treatment, 3) relapse: symptoms and positive
repeat C. difficile testing within 60 days of completion of treatment, or 4) no response: no change in symptoms with
treatment. As a secondary aim, binomial logistic regression with feature selection was performed to determine
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independent predictors of rCDI cure with fidaxomicin.
Results: Ninety children ages 2-18 years old with symptoms of diarrhea and positive recurrent C. difficile testing
treated with fidaxomicin were identified. Eleven of these patients were excluded due to incomplete data or were lost
to follow up. Of the 79 remaining patients, 58% were female, 59% were Caucasian, and the median age at time of
treatment with fidaxomicin was 13 years (interquartile range (IQR) 7, 15.5). There were 37/79 (47%) children who
were immunocompromised or diagnosed with immune-mediated disease including IBD and solid organ transplant,
25/79 (32%) had bowel surgery within 3 months prior to the initial episode of CDI, and only 13/79 (17%) had no
comorbidities. The median number of prior episodes of CDI was 2 (IQR 1, 3.25) and 17/79 (22%) patients had
previously had a fecal microbiota transplant for recurrent CDI. At the time of recurrence, fidaxomicin was used as a
first line treatment in 19/79 (24%) or as subsequent therapy after failure of metronidazole (18/79, 23%), vancomycin
(41/79, 52%), or both (1/79, 1%).
Thirty percent (24/79) of patients achieved cure with no difference between patients with immune mediated disease
and those without. A partial response to fidaxomicin was observed in 31/79 (39%) of patients. Nine patients (11%)
had no response to fidaxomicin and 15/79 (19%) had relapse with positive testing in the initial 60 days follow up
period. None of the patients who achieved cure had further recurrence of CDI during follow up (median length of
follow up 1.5 years (IQR 0.8, 2.7). Of those with partial response, 18/31 (58%) had additional recurrences of CDI
beyond the 60 days of follow up. Older age, presence of a feeding tube, prior history of fecal microbial transplant,
and IBD as a comorbidity were independent predictors of nonresponse to fidaxomicin based on binomial regression
(accuracy 87.9%, sensitivity 77.8%, specificity 91.7%).
Fourteen patients experienced adverse effects within 3 months of starting fidaxomicin; 4/14 had serious adverse
events, including hospitalizations for severe CDI, acute pancreatitis, and rectal bleeding including one with postpolypectomy bleeding and another secondary to new diagnosis of IBD; none of which were thought to be related to
the medication use. There were no deaths.
Conclusions: Fidaxomicin is a viable therapeutic option for pediatric patients with rCDI. In our real-world
experience, fidaxomicin is more often used after failure of first line therapies even for rCDI. We observed a lower
rate of cure than in clinical trials, however this was a heterogeneous cohort and many patients had significant
underlying comorbidities with increased risk for rCDI. Larger prospective studies are needed to further evaluate
response, predictors of response, and optimal placement of fidaxomicin in treatment algorithms.
1
Wolf J, Kalocsai K, Fortuny C, Lazar S, Bosis S, Korczowski B, Petit A, Bradford D, Croos-Dabrera R, Incera E,
Melis J, van Maanen R. Safety and Efficacy of Fidaxomicin and Vancomycin in Children and Adolescents with
Clostridioides (Clostridium) difficile Infection: A Phase 3, Multicenter, Randomized, Single-blind Clinical Trial
(SUNSHINE). Clin Infect Dis. 2020 Dec 17;71(10):2581-2588.

CONCURRENT SESSION IV – Updates in Medical and Surgical Treatments for IBD
SATURDAY, OCTOBER15, 2022
10:30am – 12:00pm
Fellow Research Award
456 AN EVALUATION OF BLOOD AND STOOL BIOMARKERS FOR DEEP REMISSION IN
PEDIATRIC CROHN'S DISEASE IDENTIFIES ANTI-TNF CLEARANCE AS A VITAL BIOMARKER OF
TREATMENT RESPONSE. Courtney Bartel1, Kimberly Lynch1, Abigail Samuels3, Jeffrey Samuel
Hyams4, Brendan Boyle5, Jacob Kurowski6, Shehzad Saeed7, Joshua Noe8, Phillip Minar1,2
1
GI, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatrics, University of
Cincinnati, Cincinnati, OH; 3Internal Medicine, University of Cincinnati, Cincinnati, OH; 4GI, Connecticut
Children's Medical Center, Hartford, CT; 5Nationwide Children's Hospital, Columbus, OH; 6Pediatrics, Cleveland
Clinic, Cleveland, OH; 7Dayton Children's Hospital, Dayton, OH; 8Medical College of Wisconsin, Milwaukee, WI
Background: Crohn’s disease (CD) patients who achieve the target of deep remission, defined as clinical remission
and endoscopic healing (EH), have significantly reduced CD-related adverse events. Separate clinical trials have
demonstrated that deep remission can be achieved with anti-TNF (infliximab [IFX] and adalimumab [ADA]) dose
optimizations directed by routine pharmacodynamic (PD, blood and stool biomarkers) and pharmacokinetic (PK)
monitoring. The primary aim of this study was to identify PD and PK biomarker cut-points for EH and deep
remission. The secondary aim was to assess the validity of the Simple Endoscopic Mucosal Assessment-CD
(SEMA-CD) for endoscopic activity (EA) in pediatric CD.
Methods: In this multicenter, cross-sectional study, we enrolled CD patients (age 2-21 years old) who were
currently receiving anti-TNF therapy (IFX or ADA) for >6 months and were scheduled for an ileocolonoscopy. The
peripheral blood biomarkers of interest included c-reactive protein (CRP), erythrocyte sedimentation rate (ESR),
neutrophil CD64 activity ratio (nCD64), soluble CD64 (sCD64), drug concentrations and drug clearance (CL). IFX,
ADA and anti-drug antibody levels were measured using a drug-tolerant ECLIA (Esoterix; LabCorp, Calabasas,
CA). All non-trough IFX concentrations were derived (simulated) using a published population PK model with the
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calculated trough concentration informed by the patient’s individual IFX dosing interval. Fecal calprotectin (fCal)
was determined from stool 36-168 hours prior to the colonoscopy prep using an ELISA (Buhlmann, Switzerland).
The simple endoscopic score-CD (SES-CD) and SEMA-CD were tabulated by two separate reviewers when
possible. The SES-CD<3 was used as the reference for EH with deep remission defined as a weighted PCDAI<12.5
and SES-CD<3.
Results: We initially enrolled 91 CD patients with 89 patients having a complete ileocolonoscopy for review. For
the 89 evaluable patients, the mean (SD) age was 16 years (3.6) with 48.3% female and 91% white. The median
(IQR) time on the same anti-TNF was 2.3 years (1.1-4.7) with 63/89 on IFX at enrollment. The primary indication
for colonoscopy was to evaluate for EH (57/89) with the remaining performed to assess CD severity or extent. The
median (IQR) SES-CD was 0 (0-31) with 56.2% in EH and 50.6% with a SES-CD=0. The median SEMA-CD was 1
(0-13) with 46.6% with a SEMA-CD=0. As expected, the median fCal were significantly lower in patients with EH
and deep remission compared to patients with EA or non-deep remission, respectively (Table 1). The ideal fCal cutpoint (Youden index) for EH was 272 µg/g (AUC 0.85, 95% CI 0.75-0.96, 82% sensitive, 79% specific) and 195
µg/g for deep remission (AUC 0.82, 95% CI 0.71-0.93, 84% sensitive, 74% specific). Our prior studies found
elevations in nCD64 were associated with more severe EA and rapid anti-TNF CL. We found both the nCD64 and
sCD64 were significantly lower in patients with EH and deep remission (Table1). Interestingly, we did not find any
difference in mean (SD) IFX or ADA trough concentrations between EH and EA or between deep remitters and
non-deep remitters. In fact, regardless of indication for endoscopy, patients with EA or non-deep remission had
numerically higher IFX levels compared to EH or deep remitters. To further investigate this, we found that the mean
IFX CL was 0.22 (0.1) L/day in EA compared to 0.176 (0.06) L/day in EH (p=0.02) suggesting that IFX CL is a key
PK biomarker for patients already receiving optimized biologic dosing. For our secondary aims, we found the intraclass coefficient correlation (ICC) for the SES-CD was 0.914 (0.85-0.95, p<0.001) while the ICC for the SEMA-CD
was 0.842 (0.73-0.911, p<0.001). The Spearman correlation between the SES-CD and SEMA-CD was 0.89
(p<0.001).
Conclusions: We have identified several cut-points for EH and deep remission for blood and stool biomarkers. Our
data suggests that the interpretation of current drug concentrations may need to be combined with a calculation of
drug CL to provide a more thorough PK assessment for CD patients receiving escalated biologic dosing regimens.

Table 1. Pharmacokinetic and Pharmacodynamic Biomarkers Associated with Endoscopic Healing and Deep
Remission. For each significant biomarker, we identified the ideal cut-point using the Youden index.
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457 POINT OF CARE PRECISION DOSING IS NOW AVAILABLE AT THE BEDSIDE AND IS
IMPROVING OUTCOMES FOR IBD PATIENTS RECEIVING INFLIXIMAB. Phillip Minar1,3, Ruben
Colman1, Abigail Samuels2, Tomoyuki Mizuno4, Frank Menke5, Nieko Punt6, Alexander Vinks4,3
1
GI, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Internal Medicine, University of
Cincinnati, Cincinnati, OH; 3Pediatrics, University of Cincinnati, Cincinnati, OH; 4Clinical
Pharmacology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 5Information
Technology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 6Medimatics, Maastricht, Netherlands
Introduction: There is significant variability in infliximab (IFX) pharmacokinetics (PK) in children and adults with
multiple population PK models developed and several covariates identified to better predict drug clearance.
Fortunately, therapeutic drug monitoring (TDM) is widely available and can be used to simplify model-informed
precision dosing. However, empiric (“trial and error”) dose intensifications following TDM to achieve targeted
levels can delay obtaining an optimal drug exposure and is a risk for super-therapeutic levels. As most clinicians
have limited or no access to PK clinical decision support tools (CDST), we highlight the formal processes to create a
precision dosing CDST for IFX. We also report the results of using model-informed precision dosing (MIPD) in
clinical practice at a single center.
Methods: The development team included a PK software consultant, pharmacologists, pediatric gastroenterologists,
nurses, software architects, and a human factor engineering firm (Pomiet, Dayton, OH). CDST development
occurred in four distinct phases (sprints). Design sprints started with structured interviews with key stakeholders, the
creation of CDST wireframes (prototypes) and finished with an operational dashboard. Physician usability was
assessed with the System Usability Scale (SUS)1. To assess real-world MIPD for IFX, we present the results of
requested PK consults performed at our center that utilized a CDST.
Results: CDST design sprints included in-person interviews with 11 unique health care providers (8 physicians)
over 26 sessions. During Phase I, clinicians noted current systems to dose optimize biologics are “cumbersome” and
“not user-friendly” as key patient data to make informed decisions are in disparate locations within the electronic
medical record (EMR). From Phase I to Phase IV, the design team used the wireframes for user feedback, made
changes and developed the final CDST, RoadMABTM. Next, RoadMABTM was integrated within the EMR. Patient
data extraction occurs with a FHIR launch and produces an embedded browser within the EMR. Additionally, our
team created a standalone, secure replica (web portal) of the EMR CDST. Our precision dosing CDST is supported
by PK software that incorporates past IFX administrations and laboratory results (covariates and drug
concentrations), conducts Bayesian PK estimation using the selected population PK model and displays the past and
predicted concentration-time profiles (Figure 1a). The SUS was administered at three timepoints during the
development to physicians with variable clinical experience. By the completion of RoadMABTM, the final mean
(SD) SUS show in Figure1b was 86.5/100 (15.2).
We then performed a retrospective review of all IFX PK consults from March 2019 to December 2020 using the
RoadMABTM Demonstrator along with Bayesian dosing software MwPharm++ (Medimatics, Maastricht). In total,
we identified 15 IBD patients whose gastroenterologists requested a PK consult during induction (n=2) and
maintenance (n=13), The median (IQR) age was 16 years (14-18) and 73% had Crohn’s disease. At the time of the
consult, the median trough concentration was 13.5 µg/mL (5.9-20.8) with a median dose of 8.9 mg/kg (8.1-10.8)
every 6 (4-6) weeks. We found the PK consults resulted in full agreement (changes in both dose and interval) in
9/15, partial agreement (dose only or interval only) in 4/15 and no agreement in 2 consults. All 15 consults had a
repeat TDM within 6 months after the initial consult. Eighty percent (n=12) of post-consult concentrations were
within or above the requested range, while 47 % (n=7) were within the requested narrow concentration range (± 2.5
µg/mL).
Conclusion: The CDST for IFX is now integrated within the EMR and available as a web portal for bedside (pointof-care) precision dosing. Future clinical trials will test whether MIPD with RoadMABTM improves the rates of
endoscopic healing.
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(A) RoadMABTM displays the (i) concentration-time curve for the individual patient and results of past (ii)
laboratory testing. Based on the prior (iii) trough concentration, the dashboard provides the user with (iv) additional
dosing optimizations regimens and the respective (v) projected concentration-time curves. (B) Shown are the results
of the system usability scale testing from the multiple phases (versions) of development to complete RoadMABTM.
CONCURRENT SESSION IV – Video Abstracts
SATURDAY, OCTOBER15, 2022
10:30am – 12:00pm
458 ENDOBRONCHIAL ULTRASOUND (EBUS)-GUIDED CYSTGASTROSTOMY FOR A PANCREATIC
PSEUDOCYST IN A CHILD LIMITED BY ABNORMAL OROPHARYNGEAL ANATOMY.
Thomas LaRouere1, B. Elmunzer2, George Zacur1
1
Pediatric Gastroenterology, University of Michigan Michigan Medicine, Ann
Arbor, MI; 2Gastroenterology, Medical University of South Carolina, Charleston, SC
Background: Endoscopic ultrasound (EUS)-guided cystgastrostomy is a minimally invasive approach to pancreatic
pseudocyst drainage. There are significant equipment and anatomical limitations when performing EUS-guided
diagnostics and interventions in children. We describe a novel approach using endobronchial ultrasound (EBUS) to
perform a cystgastrostomy in a child with abnormal anatomy.
Case Presentation: A 12-year-old girl with a complex medical history including chromosomal abnormalities, seizure
disorder, scoliosis, short-stature, and surgical corrections of micrognathia and oropharyngeal abnormalities
presented with acute on chronic pancreatitis.
She ultimately developed an inability to tolerate G-tube feeds in addition to recurrent vomiting and coffee-ground
output, with new-onset abdominal distension. Repeat computed tomography (CT) imaging showed an enlarging
pseudocyst anterior to the body of the pancreas (6 cm x 7 cm x 7 cm) causing significant compression on the
stomach leading to gastric outlet obstruction and gastric distension. The decision was made to perform EUS-guided
cystgastrostomy, however, her abnormal oral and oropharyngeal anatomy precluded the use of a standard linear
echoendoscope. Instead, EUS-guided cystgastrostomy was performed with an EBUS bronchoscope. Before EBUSguided intervention, a routine upper endoscopy was performed demonstrating a significant extrinsic compression
upon the posterior wall of the stomach, secondary to the pseudocyst. Fluoroscopic images of the gastroscope
location were captured for reference. The EBUS bronchoscope was inserted through the mouth and advanced into
the stomach abutting the extrinsic compression at the posterior wall of the stomach. The EBUS bronchoscope was
used to localize, characterize, and measure the pseudocyst. The 8 cm x 6 cm pseudocyst was fluid-filled, and a thin
layer of debris along the wall was also noted. Location of the EBUS in relation to the pseudocyst was also confirmed
fluoroscopically.
After Doppler imaging confirmed that there was no adjacent vasculature, a 19-gauge EBUS FNA needle was
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inserted via the transgastric approach into the pseudocyst, and a 0.025 inch guidewire was advanced through the
needle, which was coiled numerous times within the pseudocyst. The EBUS bronchoscope and needle were removed
with the wire remaining in place. A therapeutic gastroscope was advanced over the wire and positioned at the
posterior wall of the stomach en face to the extrinsic compression.
Using an electrocautery delivery system, a 10 mm x 10 mm lumen-apposing metal stent (LAMS) was advanced over
the guidewire using endoscopic and fluoroscopic visualization given the inability to use endosonography. The first
flange was deployed within the collection under fluoroscopic guidance, while the second flange was deployed
within the gastric lumen under both endoscopic and fluoroscopic guidance. Gray-tinged pseudocyst fluid and pus
immediately drained from the cystgastrostomy. With the guidewire still in place, a 7 Fr x 3 cm double-pigtail plastic
biliary stent was placed within the LAMS to provide drainage and anchoring, as well as to prevent gastric contents
from obstructing the stent.
Our patient clinically improved with subsequent tolerance of G-tube feeds and resolution of her distension and
vomiting within 48 hours. A CT scan 4 weeks later showed complete resolution of her pancreatic pseudocyst. Her
LAMS and double-pigtail stent were subsequently removed without complication.
Conclusion: EBUS-guided cystgastrostomy allows safe and efficient drainage of a pancreatic pseudocyst in
anatomically limited patients.

459 RECTAL VENOUS MALFORMATION MANAGED WITH TARGETED EUS GUIDED
SCLEROTHERAPY. Trevor Laborda
Pediatric Gastroenterology, Hepatology and Nutrition, University of Utah Health, Salt Lake City, UT
Hematochezia is one of the most common indications for gastrointestinal endoscopy. The differential diagnosis is
broad and includes rare etiologies such as congenital vascular malformations. The International Society for the
Study of Vascular Anomalies broadly classifies vascular malformations into two categories: tumors and
malformations. Because of their rarity and complexity, the optimal diagnostic and therapeutic approaches for these
lesions depend on multimodal and multidisciplinary strategies that require pre-procedural planning.
A 17-year-old male presented with daily hematochezia since he was a young child. Laboratory evaluation revealed a
hemoglobin of 5.4 g/dL and hematocrit of 22.2%. Initial esophagogastroduodenoscopy and colonoscopy revealed
gastritis and prominent veins within the rectum. A computed tomography (CT) scan was concerning for a rectal
neoplasm with abnormal wall thickening and enhancement in the mesorectum. An MRI of the abdomen/pelvis
revealed a congenital rectal vascular malformation spanning 11cm from the anal verge to the rectosigmoid junction.
The mesorectum demonstrated extensive serpiginous vascularity exhibiting both an arterial and venous component.
A visceral angiogram demonstrated that a branch of the right internal iliac artery provided perfusion of the perirectal
vascular malformation. The case was presented in the Vascular Malformations Multidisciplinary conference with
interventional radiology (IR), pediatric surgery and advanced endoscopy (AE). Through shared decision-making, a
combined IR/AE approach was felt to be the best option for optimal management.
The flexible sigmoidoscopy revealed normal appearing mucosa with no stigmata of recent bleeding. Dilated
submucosal vessels were seen in the distal rectum and observed to the level of the rectosigmoid junction. The
vascular malformation was evaluated first with a radial endoscopic ultrasound (EUS). This revealed extensive
circumferential veins of the rectum and no anal canal involvement. Multiple hyperechoic foci with shadowing were
identified within the malformation as phleboliths supporting the diagnosis of a venous malformation (VM). The
lesion was inaccessible using an endoscopic transmucosal approach. A percutaneous perineal approach with a 10cm
and 15cm needle was attempted by IR but due to the patient’s habitus this was unsuccessful. The linear
echoendoscope was inserted and identified the VM in the rectal region lateral to and just above the prostate. A 22g
fine needle biopsy (FNB) needle was inserted under EUS guidance transrectally into the right side of the VM.
Contrast was injected under fluoroscopy and demonstrated that the VM had sluggish venous flow. The malformation
was large and no normal draining veins were seen which made it an optimal target for sclerotherapy. Approximately
1.5 mL of Sotradecol was injected, followed by 5 mL (15 units) of Bleomycin. Using similar technique, a
component of the VM was identified in the left perirectal region. Contrast injection into the left part of the VM again
showed a slow flowing VM, ideal for sclerotherapy. 2.5 mL Sotradecol was injected followed by 5 mL (15 units) of
Bleomycin. Post injection endoscopy demonstrated engorgement of the veins indenting the rectal mucosa and no
evidence of mucosal ischemia. The patient was discharged home the same day without complication or post
procedural pain. Short term follow up was reasurring with stable clinical symptoms and only 1 episode of trace
hematochezia. He is scheduled for repeat sclerotherapy 2 months following the initial procedure.
Rectal vascular malformations are uncommon lesions that present management dilemas. VM of the gastrointestinal
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tract (GI) are rare and can affect all parts of the GI tract, but most often occur in the rectosigmoid area. VM are the
most common type of malformation comprising two thirds of all congential vascular malformations. VM are part of
the slow flow group of malformations which is important as this determines treatment modalities. Available
treatment options for rectosigmoidal malformations include surgery, EUS guided sclerotherapy, angiographic
transvenous embolization with coils, plugs and glue injection, and percutaneous guided sclerotherapy. We
demonstrated that a combined AE/IR approach is feasible, and when planned as a combined procedure, provides
multiple therapeutic options during the same anesthetic.

460 ENDOSUTURING FOR A REFRACTORY BLEEDING ANASTOMOTIC ULCER. Quin Liu
Gastroenterology, Cedars-Sinai Medical Center, Los Angeles, CA
Endoscopic suturing is a relatively new device in the pediatric population. Endosuturing currently is used in the
patient population for several indications including closure of gastrointestinal leaks, fistula closure, anchoring of GI
devices such as luminal stents, endobariatrics, and GI bleeding. We present a case in this video abstract on the use of
endosuturing for the management of a refractory bleeding GI ulcer refractory to prior surgical and endoscopic
management.
A 10-year-old male presents with a history of chronic GI bleeding and anemia requiring pRBC and iron
transfusions. The patient has a past medical history of short bowel syndrome secondary to gastroschisis with small
bowel resection with 20cm of remaining duodenum anastomosed to his left hemicolon. The patient subsequently had
a STEP bowel-lengthening procedure and eventually was transitioned to oral and enteral tube feeds without the need
of parental nutrition. The patient was first referred 3-years prior at 7-years of age for deep balloon enteroscopy with
GI bleeding and anemia with a capsule endoscopy revealing a large, small-bowel bleeding ulcer. The deep balloon
enteroscopy revealed an oozing large ulcer at the entero-colonic anastomotic site. Biopsies and further evaluation
were negative for underlying inflammatory bowel disease. The patient was then referred for surgical revision with
resection of the ulcer and primary re-anastomosis of the bowel site.
2-years post-surgical intervention, the patient had recurrence of GI bleeding with anemia and pRBC transfusion
requirements. Repeat deep balloon enteroscopy revealed a new, recurrent ulcer at the surgical anastomosis site,
immediately proximal to the entero-colonic anastomosis. Repeat surgery was preferred due to concern of his short
gut syndrome and recurrence of the ulcer despite prior surgical intervention. Therefore, endotherapy was first
attempted with endoclip closure of the ulcer site. Endoclip was not clinically effective with the patient still having
pRBC transfusion requirements and intermittent episodes of GI bleeding. Therefore, repeat endoscopy was
attempted with endosuturing.
Endosuturing was performed from the retrograde approach using the double-channel therapeutic gastroscope from
the anus to the anastomotic ulcer site close to the entero-colonic anastomosis. APC therapy for first performed to
treat a small oozing site and to stimulate granulation tissue formation and healing. Endosuturing was performed
using one suture in an un-interrupted, running fashion. The ulcer site was closed at the end of the procedure.
The patient clinically improved without the need for additional pRBC transfusion, stable hemoglobin levels and no
clinical signs of GI bleeding for 4-months. Unfortunately, 2-weeks prior to his repeat endoscopy, the patient
developed recurrent anemia and need for pRBC and iron transfusion. Repeat endoscopy performed showed the ulcer
unchanged and still present, with the endosutures no longer intact.
Although endosuturing was technically feasible, the clinical effectiveness was brief and not durable. Possibilities to
improve the outcome of endosuturing could be to take deeper “bites” with the needle driver to ensure full-thickness
suturing which could optimize its durablility. Also, a more complete suturing of the bowel wall ulcer circumference
could have been performed, but that was not done due to concern for causing clinically significant bowel lumen
narrowing seen on the video.
Special considerations using the endosuturing device include the need for a therapeutic gastroscope with a 3.7mm
working channel or a double-channel therapeutic gastroscope. The endosuturing device also increases the outerdiameter size making it more difficult to advance pass the oropharynx and precludes its use in small children.
Endosuturing also leads to bowel lumen narrowing, which should be considered in children with smaller bowel
lumen circumferences. Future considerations for endosuturing in children include endobariatrics with endoscopic
sleeve gastrectomy, and closure of mucosal defects, leaks or fistulas in children who are not optimal surgical
candidates.
461 ENDOSCOPIC MANAGEMENT OF DUODENAL WEB. Sapna Khemka1, Kevin Watson3, Reinaldo
Garcia3, Scott Boulanger2
1
Medical Education, Akron Children's Hospital, Akron, OH; 2Pediatric Surgery, Akron Children's
Hospital, Akron, OH; 3Pediatric GI, Akron Children's Hospital, Akron, OH
Congenital duodenal webs are known to be a rare cause of GI dysfunction in the pediatric population. While surgery
consisting of excision or bypass has been previously described as the mainstay treatment, emerging endoscopic
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management has been shown to be equivocally successful. This video demonstrates two patients, an 11 month old
girl and a 9 month old boy, with congenital duodenal webs who underwent endoscopic management with dilation
and excision. Both patients presented with emesis after introduction of solid foods. An upper GI study in both cases
showed duodenal obstruction, prompting upper endoscopy where a GIF XP180 endoscope was used for
visualization and a GIF Q180 was used for balloon dilation. Hot biopsy forceps and a triangle tip knife were used in
conjunction with the balloon dilation to achieve resolution of duodenal obstruction and subsequent improvement in
symptoms.

462 ENDOSCOPIC ULTRASOUND GUIDED TRANSDUODENAL FINE NEEDLE BIOPSY OF A LARGE
PANCREATIC MASS IN A 15-YEAR-OLD FEMALE WITH NEUROFIBROMATOSIS TYPE 1. Trevor
Laborda
Pediatric Gastroenterology, University of Utah Health, Salt Lake City, UT
Pancreatic masses in children are uncommon. Due to ambiguity in imaging and clinical features it can be
challenging to make a definitive diagnosis. We present a case using endoscopic ultrasound (EUS) guided
transduodenal fine needle biopsy (FNB) for definitive diagnosis of a pancreatic mass in a 15-year-old with
Neurofibromatosis type 1 (NF-1).
The patient is a 15-year-old female with sporadic NF-1. She endorsed moderate abdominal pain, bloating, nausea,
intermittent non bilious emesis and a 18-kilogram weight loss. An upper GI series was concerning for superior
mesenteric artery (SMA) syndrome. An MRI of the head, abdomen and pelvis was recommended due to the
constellation of her symptoms and her underlying diagnosis. The abdominal MRI revealed a multi focal mass within
the pancreas. The mass measured 4.8cm by 2.8cm by 2.7cm within the neck, head and uncinate. No pancreatic or
biliary dilation was noted. A mass effect was noted in the second portion of the duodenum.
She was presented during a multidisciplinary Hepatobiliary/Pancreatic tumor board at Primary Children’s Hospital.
Because of the retroperitoneal location of the mass, the underlying diagnosis of NF1, and the significant symptoms,
and through shared decision making, EUS with FNB was deemed to be the optimal approach to obtain tissue for
diagnosis.
An esophagogastroduodenoscopy (EGD) was performed and did not show any mucosal abnormalities. There was
mild narrowing of the second portion of the duodenum and a normal caliber third and fourth portion. EUS of the
mediastinum was performed to evaluate for pathologic lymphadenopathy, no abnormal lymph nodes were present.
The linear EUS echoendoscope was used to identify the lesion within the neck, head and uncinate portion of the
pancreas. The mass measured 6.5cm x 4.5cm with a nodular heterogenous echotexture with multiple mixed
echogenic nodules within the mass. No pancreatic or biliary obstruction was noted. The body and tail of the
pancreas appeared preserved with healthy parenchyma and only mild hyperechoic stranding. Utilizing the fanning
technique, one pass with multiple throws was performed using a 22g FNB needle after identifying a transduodenal
vessel-free path. The sample was immediately sent to pathology to assess for tissue adequacy. It was determined that
only small amounts of pancreatic tissue with possible spindle cells were observed. A 19g FNB needle was then used
to access the mass using the same tissue sampling technique. The sample was sent to pathology and verified a large
portion was composed of spindle cells. She was admitted for further medical, surgical and nutritional management.
She did well post FNB and did not develop any complications. Further immunohistochemical staining showed S100
positive staining of the spindle cells confirming a diagnosis of pancreatic neurofibroma.
She was again presented in the multidisciplinary Hepatobiliary/Pancreatic tumor board and it was determined the
optimal way to manage her complex clinical situation was to continue to optimize her nutrition with NJ tube feeds,
treat her underlying avoidant restrictive food intake disorder (ARFID) and proceed with a pancreaticoduodenectomy
(Whipple surgery) when she was nutritionally optimized.
The differential diagnosis for pancreatic masses in children includes mucinous cystic neoplasm, serous
cystadenoma, solid pseudopapillary neoplasm, neuroendocrine tumor (NET), pancreatoblastoma, adenocarcinoma
and autoimmune pancreatitis. Patients with NF-1 have a high risk for developing a pancreatic NET, though imaging
characteristics of this patient’s tumor were not consistent with NET. We demonstrated that a multidisciplinary
approach is optimal for evaluation of complex pancreatic masses and that EUS guided FNB was safe and effective at
obtaining tissue to establish a diagnosis in this patient with NF1.

463 ENDOSCOPIC REDUCTION OF A PARAESOPHAGEAL HERNIA IN A PEDIATRIC PATIENT. Joe
Woolley1,2, Michele Alkalay1,2, David Troendle1,2
1
Pediatric Gastroenterology, The University of Texas Southwestern Medical Center, Dallas, TX; 2Pediatric
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Gastroenterology, Children's Health Children's Medical Center Dallas, Dallas, TX
A 22 month-old female with history of hiatal hernia status post repair with Nissen fundoplication at 18 months of
age presented with 1 day history of intractable vomiting progressing to gross hematemesis and complete oral intake
intolerance. Emesis subsided with NPO, but upper GI series demonstrated complete distal esophageal obstruction
prompting endoscopy. Gastric tissue was noted to be prolapsed into the distal esophagus. This was easily reduced
with gentle pressure to then reveal a blind ending pouch of gastric tissue with swirled appearance of the lateral
tissue. The endoscope was able to be passed through this narrowing in retroflexion to reveal a large prolapse of
gastric tissue through a paraesophageal hernia. Continual CO2 insufflation allowed for steady reduction of the
prolapse until it demonstrated complete resolution under direct visualization with noted improvement in perfusion to
the prolapsed tissue. She subsequently underwent surgical hiatal hernia repair and gastropexy under the same
anesthesia. Post-operative course was uncomplicated with tolerance of diet advancement without recurrence of
emesis. At one-month follow up, she remained asymptomatic and demonstrated adequate interval weight gain. To
our knowledge this is the first described case of endoscopic reduction of a paraesophageal hernia.

464 COLONOSCOPIC DECOMPRESSION OF COLOCOLIC INTUSSUSCEPTION IN A PEDIATRIC
PATIENT: A CASE REPORT. Ellen Encisco3,2, Sapna Khemka1, Justin Huntington3, Reinaldo Garcia4
1
Medical Education, Akron Children's Hospital, Akron, OH; 2Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 3Pediatric Surgery, Akron Children's Hospital, Akron, OH; 4Pediatric GI, Akron Children's
Hospital, Akron, OH
Intussusception is defined as the telescoping of the intestine into itself, with the majority of pediatric cases occurring
in patients 6 to 36 months of age. Most are idiopathic and ileocolic in nature, however, this patient presented with a
colocolic intussusception secondary to a polypoid lesion. CT of the abdomen and colonoscopy demonstrated a 2 cm
polyp at the splenic flexure, serving as the lead point for colocolic intussusception. The family was offered air
enema, laparotomy, or colonoscopy prior to undergoing an endoscopic reduction and air insufflation with a GIF
XP190. The patient subsequently underwent polypoidectomy to prevent further intussusception and pathology
demonstrated the presence of a juvenile polyp.

465 CONSERVATIVE MANAGEMENT OF ACQUIRED TRACHEO-ESOPHAGEAL FISTULA AFTER
LITHIUM BUTTON BATTERY INGESTION. Geetanjali Bora1, Michael McCormick2, John Densmore3, Diana
Lerner1
1
Pediatric Gastroenterology, Medical College of Wisconsin, Milwaukee, WI; 2Otolaryngology, Medical College of
Wisconsin, Milwaukee, WI; 3Pediatric Surgery, Medical College of Wisconsin, Milwaukee, WI
Introduction:Acquired tracheo-esophageal fistula (TEF) is a dreaded complication of lithium button battery (LBB)
ingestion in the pediatric population. Traditionally acquired TEFs are managed with surgical interventions. Very few
case reports have described successful closure of a TEF secondary to LBB with conservative management. There is
no reported literature on the use fibrin glue or laser therapy to enhance closure. Here we describe successful
conversative management of TEF secondary to LBB and for the first time, attempted trial of fibrin glue and argon
laser therapy.
Case presentation: 13-month-old female presented to the emergency department with a 3-day history of croupy
cough. Neck X ray demonstrated a radio-opaque foreign body suggestive of a button battery. Patient urgently
underwent rigid esophagoscopy and found to have a 20 mm lithium battery in the proximal esophagus. The negative
pole was facing anteriorly. Battery was retrieved and inspection revealed a Zagar 2 B grade mucosal injury. Site was
washed with 0.25% acetic acid. Direct laryngoscopy and bronchoscopy noted significant posterior tracheal wall
edema. Patient was kept NPO overnight and an esophagram obtained next day was reassuring. Therefore, diet was
advanced as tolerated and patient discharged next day with plan to repeat esophagram in 2 weeks and endoscopy in
4 weeks. Patient presented 3 days later with drooling, coughing, nasal congestion. She tested positive for SARS
Covid 19 PCR on admission. Esophagram at admission noted irregularity and distension of the proximal esophagus
with persistent focal outpouching. Patient was kept strict NPO and a repeat esophagram 24 hours later showed large
volume aspiration associated with excessive coughing. A nasogastric tube was placed, and tube feedings initiated.
Esophogastroduodenoscopy (EGD) was delayed by 1 week due to COVID positive status and upper respiratory
symptoms. Initial EGD demonstrated purulent exudates in proximal esophagus and a 6 mm fistulous opening
surrounded by ulcerated margins. Bronchoscopy confirmed tracheal end of fistula in addition to posterior tracheal
wall ulceration. A fiber-optic scope was used to advance the endotracheal tube so that its distal end was positioned
beyond the inflamed mucosa. Patient was kept intubated and sedated, on IV antibiotics and PPI, and on NG tube
feeds in the ICU. Repeat scope 7 days post TEF diagnosis showed a 4 mm fistula with healing of the ulcerated
mucosa. Fibrin glue was injected into the fistula from the tracheal side in an attempt to close the TEF, but this was
unsuccessful and lead to dislodgment of fibrin glue into airway creating a foreign body which necessitated
endoscopic retrieval. EGD, 14 days after diagnosis of TEF demonstrated a fistula now ~ 3 mm wide. Argon plasma
coagulation (APC) probe (Beamer unit flow of 0.5 L/min,15 W) was directed at the mucosa lining the esophageal
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end of the fistula with an aim to promote healing by secondary intention. At 21 days post TEF diagnosis complete
closure of the fistula was demonstrated on EGD and bronchoscopy and the per-operative esophogram was reported
as normal. Patient was discharged 5 days later tolerating an age-appropriate diet. A follow-up esophogram 2 weeks
later was reassuring. Patient was asymptomatic on clinical follow up visit 4 weeks from discharge.
Discussion: Acquired TEF secondary to LBB ingestion is traditionally managened through endoscopic or open
surgical repair. However, these procedures can be complicated by high rates of recurrent laryngeal nerve injury,
tracheal stenosis, recurrent fistula, and mortality. Thus, experts have started to advocate the use of esophageal rest as
conservative management of acquired TEF to permit closure by secondary intention. Five pediatric cases to date
have reported sustained closure of TEF secondary to LBB with conservative management including strict NPO
status and tube feeds/parenteral nutrition. The duration of healing has varied from 4 -11 weeks. We documented
successful healing of acquired TEF within 21 days of initial diagnosis making it the shortest recovery period to date.
We report the use of argon plasma coagulation at low settings to produce controlled heat coagulation at the fistula
site in order to expose the submucosa and enhance healing by secondary intention. Successful closure of congenital
TEF have been reported with injection of fibrin glue into the fistulous tract but this technique may not work for
acquired TEF because of surrounding inflammation and a patulous tract. We opted to keep our patient sedated and
intubated for 2 weeks to minimize movement, and promote healing of the TEF, but risk vs benefit needs to be
weighed on a case-to-case basis. In conclusion, conservative management of acquired TEF is a feasible first step and
may be considered before opting for surgical repair. Use of APC at low setting may reduce duration of closure of
acquired TEF but high-powered, multi-center studies are needed.
POSTER SESSION III
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466 MONITORING EFFICACY OF CONSTIPATION MANAGEMENT IN A MOTILITY DISORDERS
CLINIC USING AN AUTOMATED QUICK RESPONSE ELECTRONIC DATABASE CAPTURE-BASED
PATIENT SURVEY. Markell Slighting1, Justin Wheeler2
1
Primary Children's Hospital, Salt Lake City, UT; 2GI & Hepatology, University of Utah Health, Salt Lake City, UT
Aims: Tracking efficacy of constipation management in patients with severe constipation in a Motility Disorders
Clinic can be time consuming and challenging. Patients with ongoing symptoms may be lost to follow-up for a
variety of reasons. We describe a clinical practice improvement project using an automated system for evaluating
clinical status of patients with constipation and identifying those who have ongoing symptoms using an emailed
Quick Response (QR) code-based survey linked to Research Electronic Data Capture (REDCap) software.
Methods: A survey based on the standardized Cleveland Clinic Constipation Score (CCCS) and the Abbreviated
Baylor Continence Score (ABCS) was developed. The survey provides a numeric score of severity of constipation
and fecal incontinence at the time of a clinic visit. Patients use a QR code to access the survey, with results being
linked to REDCap. An email containing a link to the same questionairre is automatically sent to families 90 days
following their clinic visit. Patients who score above a threshold consistent with persistent symptoms (CCCS >13 or
ABCS >12) are emailed a second message with instructions to contact the clinic. Some patients had follow-up clinic
visits within the 90-day time frame and answered the second questionnaire in clinic.
Results: In 6 months following implementation, 40 patients have participated in the initial survey and were emailed
the 90-day follow-up survey, of which 10 families (25%) responded. 4 of 10 (40%) had ongoing symptoms that met
the threshold to trigger a message instructing them to schedule a follow-up appointment. All patients with ongoing
symptoms (4 of 4) were subsequently scheduled for follow-up. An additional 32 patients to date have completed the
initial survey, with the 90-day follow-up period currently pending.
Summary: Use of an automated system for constipation management is a viable support tool to identify individuals
with constipation who may not be responding to constipation management plans.

467 AMBULATORY PEDIATRIC GI NURSING: A NOVEL NURSING ROLE IN A PEDIATRIC
GASTROENTEROLOGY FELLOWSHIP PROGRAM. Courtney Ort, Digestive Health Institute, Children's
Hospital Colorado, Aurora, CO
Background:
The American Academy of Ambulatory Care Nursing (AAACN) defines the ambulatory nurse as someone
providing direct patient care, patient education, patient advocacy, care coordination, healthcare system navigation
support, and someone who performs treatment outcome evaluations. Since Florence Nightingale, nurses and
providers have been working in collaboration for the sake of patients yet little evidence exists on the ambulatory
nurse role with no existing evidence at all of nursing support in a fellowship program.
Fellowship programs in Pediatric Gastroenterology remain highly competitive with grueling interview processes and
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little variation offered between programs. The Digestive Health Institute (DHI) at Children’s Hospital Colorado
hosts a three-year fellowship for pediatric gastroenterology, hepatology, and nutrition with options to continue in a
one-year fellowship for pediatric transplant hepatology or one-year research fellowship. DHI takes pride in the
workplace culture that exists and allows the medical assistants, nurses, dietitians, and providers to work
harmoniously together for the sake of our patients. In a medical office, supporting one another and being allowed to
work at top of scope contributes greatly to team member well-being and patient outcomes. Historically, fellowship
programs have put little focus on building and maintaining multidisciplinary relationships in the workplace and the
role this plays in staff retention and job satisfaction across disciplines.
Hypothesis:
In a pediatric gastroenterology, hepatology, and nutrition fellowship program, ambulatory nursing support creates a
bridge between learner-centered care and patient/family-centered care improving patient satisfaction and outcomes.
Methods/Data:
Pediatric care and our patient experiences are not limited to a fellowship program. While some institutions may
suspect a supporting nursing role in such a program to be an unnecessary expense, we in the DHI have found that by
allotting roughly 0.07 FTE of nursing hours to support each fellow, we are able to provide evidence-based care
efficiently while also maintaining our patient satisfaction scores (***% November 2021-June 2022). The nurse in
this role spends 20% in clinic, 6.5% in patient education, 7% in patient advocacy, 8.5% aiding patients to navigate
the healthcare system, 9% in care coordination and evaluating treatment outcomes (based on a 40-hour work week).
Tasks of this nurse include telephone encounters (698 encounters November 2021-April 2022), scheduling
appointments, responding to MyChart messages (1,253 messages handled November 2021-April 2022), transcribing
medication refills, performing assessments and history collection during clinic visits (354 visits completed
November 2021-April 2022), and helping to connect them to other medical or community resources.
Discussion:
DHI has employed a nurse to the fellowship program for 6+ years. We have learned many lessons during this time
including, but not limited to:
the value of adding the nursing voice in fellowship evaluations
the shared experience/workload in managing difficult cases
ability for nursing and fellows to practice at top of scope through appropriate task delegation
an opportunity for fellows to experience interprofessional relationship building and provide direct feedback
timely patient communication and provider response times
the value of providing patients with a person of contact during fellow transition periods
a seasoned nurse can share expertise and aid attendings with guidance/support
Our fellows appreciate having nursing support. When asked, our fellows and attending providers who completed
their fellowship program with us have described this role as being crucial to improving patient care, improving
fellow resiliency, and allowing fellows time to focus on other aspects of our fellowship program.
Conclusion:
Adding nursing support to a competitive pediatric gastroenterology, hepatology, and nutrition fellowship program,
would increase a programs appeal, better prepare fellows for life after fellowship, and provide better continuity of
care to patients served.

468 NURSE ADMINISTERED FIBROSCAN SUCCESSFULLY IMPLEMENTED DURING
AMBULATORY CLINIC VISIT. Annette McCoy
Hepatology, Childrens Hospital Colorado, Aurora, CO
Author: Annette McCoy, BSN, RN, CPN, Children’s Hospital Colorado
Background: Published studies show FibroScan is an accurate, non-invasive tool for staging fibrosis and steatosis
within the liver.1 Transient elastography FibroScan sends pulse waves detecting and quantifying liver stiffness
(equating to fibrosis) while simultaneously detecting and quantifying steatosis (or fat) within the liver.1 Fibrosis
develops when the liver is repeatedly damaged, forming scar tissue in replacement of healthy liver cells. NAFLD
(Nonalcoholic fatty liver disease) has become the most common hepatic disorder affecting one in ten children in the
United States. 2 FibroScan was initially performed in the radiology center requiring an additional appointment,
increased cost, and delay in results for patients.
Objective or Purpose of the Study: Would nurse administered FibroScans, within ambulatory liver clinic visits
from 2020-2022, provide accurate measurements of liver fibrosis and steatosis (as measured by an IQR score
<20%), cost less and relay faster results than radiology performed FibroScans for patients 3-22 years of age?
Methods: One FibroScan machine was purchased. One clinic room was allocated for FibroScan testing. FibroScan
representative trained 7 physicians, 3 nurses, and 1 medical assistant. A process for referral, result documentation,
and charge capture was created. Monthly chart audits for FibroScan results were completed. A validated scale was
used to determine the degree of fibrosis within the liver.2 Physicians reviewed FibroScan results prior to chart
documentation. Patients and families were surveyed regarding FibroScan scores. Measured amount of time it took to
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relay results to patients and cost of radiology and clinic FibroScans. Error rate (IQR score) was measured for
FibroScan results.
Results: 1250 FibroScans were completed by 2 nurses and 1 medical assistant, within liver clinic visits, for patients
3-22 years of age from 2020-2022. 97% of the FibroScans completed by the nurses and medical assistant had a low
error rate (<20%IQR). Clinic FibroScan charges were $400 less than radiology charges. FibroScan results were
relayed to 85% of patients during the visit on the same day and 15% were delivered within 3 days of the clinic visit.
Radiology FibroScan results averaged 5 days to relay to patients. 90% of families verbalized they understood the
results of the FibroScan. 80% of patients had insurance approval and referral for fibro scan documented prior to the
visit. 98% of patients had result notes documented in the chart. The MD reviewed 100% of the FibroScan results
prior to chart documentation.
Conclusion: Nurse and medical assistant administered FibroScans, within a clinic visit, provided accurate
measurements for liver steatosis and fibrosis with immediate results relayed to families at a lower cost than
radiology performed FibroScans. More studies with FibroScan may be needed to assess its other impacts on patient
care.
References:
Ling-Ling Huang, Xue-Ping Yu, Ju-Lan Li, Hui-Ming Lin, Na-Ling Kang, Jia-Ji Jiang, Yue-Yong Zhu, Yu-Rui Liu,
and Da-Wu Zeng (2021 Feb). Effect of liver inflammation on accuracy of FibroScan device in assessing liver
fibrosis stage. World J Gastroenterology. 2021 Feb 21; 27(7): 641–653. doi: 10.3748/wjg.v27.i7.641
Satoshi Oeda 1 2, Kenichi Tanaka 3, Ayaka Oshima 2, Yasue Matsumoto 2, Eisaburo Sueoka 2 4, Hirokazu
Takahashi 1 (2020). Diagnostic Accuracy of FibroScan and Factors Affecting
Measurements. https://pubmed.ncbi.nlm.nih.gov/33198092

469 VERIFICATION OF NOSE-EAR-MID-UMBILICUS (NEMU) MEASUREMENT FOR THE
PLACEMENT OF NASOGASTRIC (NG) TUBES IN CHILDREN. Bridgette Enarson, Sara Fidanza
Digestive Health Institute, Children's Hospital Colorado, Aurora, CO
Background: Nasogastric (NG) tube placement is used to provide enteral nutrition, abdominal decompression and
medication administration. NG tube placement is a frequent and high-risk, blinded procedure within the scope of
practice of an RN and most often confirmed by pH testing of gastric aspirate instead of radiologic imaging thus
posing significant patient safety concerns for misplacement. Data from Children’s Hospital Colorado (CHCO)
support this premise as, from March 2021 to 2022, registered nurses (RN) placed 6,038 NG tubes, with an average
of 15.48 tubes per day. Since NG tubes are placed frequently by RNs of varying experience, how confident are we
that current measurement techniques guarantee proper placement? Placement accuracy is essential given its high risk
for malposition or misplacement and potential for extensive harm or fatality.
Nose-ear-mid-umbilicus (NEMU) is an accepted evidence-based measurement technique used for gastric placement
of a NG tube. NEMU consists of measuring the tube (at the opening by the weighted tip) from the nare to earlobe to
mid-umbilicus. Proper gastric placement is defined as the tip of the NG tube being present anywhere in the stomach
(gastric fundus, antrum, or stomach body). The literature supports NEMU and age-related, height-based (ARHB)
measurement as superior techniques to nose-ear-xyphoid (NEX). Unfortunately, the gold standard for NG tube
placement verification is radiologic confirmation which is impractical and possesses inherent radiation risks for
children.
To assess the success of NEMU measurement, we will use data collected through CHCO's nurse-driven fecal
microbiota transplant (FMT) program that utilizes NG tube placement with radiologic confirmation prior to use.
Hypothesis: Review of radiology findings will indicate that NG tube placement is within the stomach supporting
NEMU measurement. BMI, height, and weight percentiles may influence whether placement is too long or too short.
Methods: A retrospective review of 107 patients with chronic clostridium difficile (C. diff) who received a FMT via
NG from 2015 to 2022. Patient age and growth parameters utilizing CDC growth charts (2-20 years) along with NG
tube data (pH, length in centimeters and radiologic reports) was reviewed. Data regarding pH verification was
gathered but not utilized in results as it did not factor into measurement and placement. Growth chart data for
children under 2 or greater than 20 years of age was not available or utilized.
Results: From 2015 to 2022, 92 out of 107 (86%) pediatric patients ages 17 months to 18 years who received a
FMT via NG tube had gastric placement using NEMU. The remaining 15 (14%) patients had NG tubes placed with
radiological findings outside the stomach.
Radiologic Placement Findings presented as Number and Percent of NG Tubes Outside Stomach; BMI Percentile
Range; BMI Range (see attached table in addition to results below):
Volume 75, Supplement 1

S354

Esophagus or gastroesophageal junction: 4 (27%); 68.25- 98.64%; 16.08-31.45
At or beyond pylorus: 6 (40%); 33.05-56.42%; 15.7-24.31
At the gastroduodenal junction: 4 (27%); 50%; 16.6-23.6
Right lung: 1 (6%); 1.53%; 13.83
Discussion: Review of NG placement in 107 pediatric patients who received FMT via NG tube confirms NEMU as
a successful measurement technique in 86% of patients. Of note, 14 tubes had radiologic confirmation of placement
above or past the stomach and 1 tube placed into the right lung.
Although radiologic confirmation supports the NEMU technique, there is still the need to investigate and improve
measurement guidelines as 15 patients were found to have tubes placed outside of the stomach. In addition, patients
whose placement occurred outside the stomach had a BMI of varying range within each group. Based on this
review, there are no indications that special consideration be made to account for pediatric patients who fall into
categories of malnutrition or obesity as indicated by BMI and BMI percentile per CDC guidelines.
Conclusion: NEMU is a safe and effective measurement technique to place NG tubes within or past the stomach.
However, with only 86% of tube verification within the stomach, this study highlights the need for future innovation
and further evaluation of tools to confirm proper placement and do no harm. Abnormal BMI does not predict the
need for accommodations or special consideration for tube measurement.

470 MECHANICAL COMPLICATIONS OF CENTRAL VENOUS CATHETERS IN A HOME
PARENTERAL NUTRITION POPULATION. Rachel Hoch, Kathryn Broyles, Zainab Hussein, Alexandra Carey
Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA
Purpose: To describe the incidence, etiology and risk factors for central venous catheter (CVC) mechanical
complications in a home parenteral nutrition (HPN) population.
Methods: For a 6-month time period, we tracked CVC complications In a HPN population (n=148 total patients, 034 years). We administered a survey to caregivers/patients in-person or via phone after reported CVC complications.
Survey responses were recorded in a database and analyzed as part of a quality improvement initiative.
Findings: 83 mechanical CVC complications occurred during the 6-month data collection period. Complications
included 37 (44.6%) outer lumen fractures, 12 (14.5%) inner lumen fractures, 11 (13.2%) difficulty flushing, 8
(9.6%) ballooning of the line, 5 (6%) CVC displacements, 1 (1.2%) occlusion and lumen precipitate respectively,
and 7 (8.4%) with other types of complications. Patients < 6 years had higher rate of mechanical complications
(Figure 1). Common risk factors for any CVC complication included presence of prior repaired portion of CVC
(n=36), difficulty flushing (n=20), history of CVC blood draw (n=18), and changes in routine (n=9). Additionally,
patients with any CVC complications were more likely to use heparin locks (10units/mL) vs. ethanol (70%) or 4%
tetrasodium edetate locks.
Conclusion: High rates of mechanical CVC complications occurred in a HPN population. The most common CVC
complication was outer lumen fracture. Highest risk factor for any type of complication was presence of prior CVC
repair. Future use of the plan-do-study-act model to employ targeted interventions to reduce mechanical CVC
complications are underway.
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471 ADHERENCE TO VACCINE RECOMMENDATIONS FOR PATIENTS POST SPLENECTOMY
AFTER TOTAL PANCREATECTOMY ISLET AUTOTRANSPLANTION. Angela Turner1, Elizabeth
Hacker1, Rachel Ellison1, Cara Kohlrieser2, Maisam Abu-El-Haija1
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Infectious Disease, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH
Issue/Background:
The post splenectomy patient is at increased risk of rapidly progressing sepsis due to bacteria and encapsulated
organisms. Overwhelming Post Splenectomy Infection (OPSI) is associated with a high mortality rate up to 50 %.
Fever in a patient without a spleen is considered a medical emergency. The spleen plays an important role in the
immune system response. Prevention of OPSI include education, vaccination, and prophylaxis therapy. The
vaccination guidelines for patient at high risk due to asplenia can be cumbersome and questioned by healthcare
providers which further confuses patients and families. Overall vaccination adherence of the asplenic patient is
estimated to be at 15 %. Prevention requires active engagement of both patients and the health care team to ensure
adherence to vaccine recommendations.
Objective:
The purpose of this project is to implement a process and strategies that increase vaccination rate of patients with
acquired asplenia after a Total Pancreatectomy Islet Autotransplantation.
Improvement Model/Methods:
The improvement model known as Continuous Improvement which involves planning and designing, implementing,
evaluating, assessing, and reassessing was utilized. The project was a team effort and combined gastroenterology
pancreas team and infectious disease team members. The project utilized existing practice standards for vaccination
of high-risk populations and the Electronic Medical Record (EMR) to generate letters to obtain updated vaccine
records, perform existing pre-visit planning and collaborate with primary care providers. Vaccination records were
obtained in advance of specialty clinic visits and pre-visit planning was completed. Vaccination records were
reviewed by infectious disease team and vaccinations were given if indicated. Vaccinations that were due between
interval office visits were communicated to the family and primary care provider. Data was collected before and
after improvements via chart review. This project utilized the improvement process Plan Do Study Act (PDSA)
cycles to plan, test, and evaluate strategies. Using the process, the team involved in the improvement initiative
implemented the changes to improve the process. Future improvements will include a post appointment review to
measure overall vaccination rates.
Findings:
Due to the success of the strategies employed to increase vaccination of the patient post splenectomy, there was an
increase of vaccines given during the clinic visit from 16 % to 75 %. Vaccination records obtained prior to the visit
was increased from 42 % to 76 %. Strategies were developed utilizing the EMR to allow an efficient means of
requesting vaccine records, communicating needed vaccines and collaboration with primary care provider. Though
our project is ongoing, we are encouraged that we were able to impact vaccination rates when seen for a visit. We
continue to focus on overall vaccination adherence.
Conclusion/Implications for Practice:
The project simplified vaccination adherence tracking by utilizing the EMR to efficiently implement strategies to
collaborate with the health care team. Further work needs to be done to facilitate long term vaccination adherence by
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empowering families and patients through guidance and education.

472 IMPLEMENTING A NOVEL TELEHEALTH DEVICE TO IMPROVE ACCESS TO HEALTHCARE
FOR CHRONICALLY ILL PEDIATRIC PATIENTS. marissa hartwell
Gastroenterology, colorado childrens, Denver, CO
Background:
Chronically ill pediatric patients face several challenges when going to the Emergency Department (ED) or specialty
care clinic. Access to specialty care providers and transportation to appointments are inherent challenges for patients
that live out of state or a long distance from their specialist home. Medical complexity of certain populations of
patients who require life sustaining equipment may impede their mobility and their ability to reach their clinician
promptly.
In November 2020, Children’s Hosp CO was awarded a one-time FCC COVID -19 Telehealth grant to provide
patients with a handheld telehealth device (HTD) to provide on-demand health care and be seen at home by their
established specialty provider. This HTD sends real time vitals (VS) such as temp, HR, BP, heart and breath sounds,
and skin evaluation directly to their EHR for future provider clinic assessment. This data may improve the quality of
the telehealth visit (THV) in real time and result in a more meaningful clinical assessment and plan. In this study,
selected patients will use this HTD for all acute care visits and any additional follow-up appointments. Overall, the
HTD was intended to be used during THVs preceding the patient’s annual in person visit. Despite being in a remote
location, the use of a HTD may improve continuity of care and specialty provider access.
Method/Data:
The goal of this project was to identify and implement a HTD in selected patients to enable immediate access to VS
during a home health care assessment. This study was piloted in 3 ambulatory specialty clinics: Adult Special Care,
Pediatric Pulmonary, and the Pediatric Liver Transplant. The original Go-live date for this study was 10/4/2021.
Study background: one nurse from each clinic volunteered to participate in the HTD pilot program and received inperson training by the IT and informatics departments. Providers selected by the research team attended a 1 hour
online training session with the informatics team and the HTD’s IT support to learn about HTD functionality and
how to operationalize its use during a THV. Patients selected by the provider included those who speak English, had
access to 2G WIFI, and required frequent follow-up. Consent was obtained then our biomedical department shipped
the HTD directly to the patient’s home to begin use. A nurse met with the family to provide HTD education before
their first THV with their provider to ensure that the HTD connected properly to the Wi-Fi and blood pressure cuff
was Bluetooth connected to the device. At the conclusion of the visit, questionnaires were issued to families and
providers to assess their overall satisfaction with the device. Information from these questionnaires was used to
make needed adjustments to improve patient and provider satisfaction. AN EHR tracking tool showed travel time
saved, potential cost savings to families, and frequency of visits completed in telehealth versus in person. These will
be followed overtime to determine the benefit and impact of this HTD.
Discussion:
Currently 3 HTD have been sent to liver transplant patients who are followed in the Liver Transplant clinic. These
patients are ages 18 months, 2 years, and 18 years old. With preliminary information, we have found delays in
getting the HTD to patients, WIFI connectivity issues, multiple user limitations, and provider licensing roadblocks.
To address these findings, one liver transplant provider is in the process of obtaining licensures in other states. We
have also found that we are unable to have multiple providers in the same visit at once. Our team has been working
closely with the HTD team to work on getting upgrades completed to fix these issues. However, our informatics
team has received positive feedback from both the providers and families who have used the HTD. One family was
happy that they no longer had to go to their pediatrician’s office for weekly blood pressure checks. They commented
that connecting to the device was “quick and easy”. One provider has informed the team that they have found the
visit to go smoothly and the HTD real time vitals helped with overall clinical decision making.
Conclusion:
The use of a HTD in this very limited pilot study has provided us with the knowledge necessary to enhance its
application in the home patient environment. After overcoming the unanticipated challenges shown by this pilot
trial, the three selected clinics will begin recruiting patients for this study. Within a year, we anticipate data will be
collected from the projected sample. We are hopeful the data collected will prove to demonstrate the use of a HTD
will improve patient outcomes by providing real time data, reduce time and travel expense, and promote an
emotional sense of security for families who care for chronically ill children who live a great distance from their
specialty care provider.

473 GASTROPARESIS: A CAUSE FOR ON-GOING SYMPTOMS IN CELIAC DISEASE. Patricia
Bierly, Alain Benitez, Lisa Fahey, steven fusillo, Arunjot Singh
GI, The Children's Hospital of Philadelphia, Philadelphia, PA
Celiac Disease (CD) is an immune-mediated response to gluten ingestion in genetically predisposed individuals
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resulting in enteropathy. Gluten removal often leads to resolution of symptoms, although ongoing gastrointestinal
symptoms may occur due to cross contact, carbohydrate intolerance, gastroesophageal reflux and motility disorders
such as gastroparesis. Gastroparesis is characterized by delayed gastric emptying of solids in the absence of
mechanical obstruction and cardinal symptoms of nausea, vomiting, early satiety and abdominal pain. We sought to
describe the presentation of gastroparesis with confirmed CD and associated symptoms in our cohort.
Objective: To evaluate the presence of gastroparesis in patients with biopsy proven CD and assess
symptoms(nausea, vomiting, early satiety and abdominal pain), serology, and time between diagnoses.
Methods: A search for patients diagnosed with CD and gastroparesis or delayed gastric emptying at the Children’s
Hospital of Philadelphia between 2017-2022 was performed. Demographics and clinical characteristics were
abstracted.
Results: 32 patients (median age 13 years, 87.5% female) met diagnostic criteria for CD and gastroparesis. Ninetyfour percent of these had a CD diagnosis at the time of gastroparesis diagnosis. Abdominal pain was the most
common symptom leading to evaluation via gastric emptying scan. Normal CD serology was present in 91% of
patients at the time of gastroparesis diagnosis. Time from celiac disease to gastroparesis diagnosis ranged between 1
– 151 months.
Conclusion: Gastroparesis should be considered as a cause for ongoing symptoms in patients with CD despite
adherence to a strict gluten free diet. Evaluating the long-term effect of CD related dysmotility will greatly improve
care of patients with CD.

474 DOES FREQUENCY OF IN-PERSON CLINIC EVALUATION IMPACT CENTRAL LINEASSOCIATED BLOODSTREAM INFECTIONS IN PEDIATRIC HOME PARENTERAL NUTRITION
PATIENTS. Jennifer McClelland2,1, Mary Gallotto2,1, Matthew Mixdorf1, Alexandra Carey2,1
1
GI/Nutrition, Boston Children's Hospital, Boston, MA; 2Home Parenteral Nutrition, Boston Children's
Hospital, Boston, MA
Background: Home parenteral nutrition (HPN) is the primary treatment for patients with pediatric intestinal failure.
It is a complex, life-sustaining therapy requiring a central venous catheter (CVC), and carries high morbidity.
Central line-associated bloodstream infection (CLABSI) is a common and potentially fatal complication of HPN.
Patients on HPN require a skilled multi-disciplinary team-- including physicians, nurses, dietitians and
pharmacists—to prevent HPN related complications, provide safe and individualized nutrition support that is
evaluated on a regular basis in the ambulatory setting. In-person visits in the clinic setting allow for HPN patients to
be evaluated by all disciplines, and full assessment of weight and general condition, fluid status and laboratory
values. Importantly, clinic evaluations also allow for close examination of central venous catheter (CVC), discussion
with caregivers to identify potential infection risks, and opportunities for education to prevent infections and other
complications. Program standard of care is bimonthly clinic and laboratory evaluation, more frequently if clinically
indicated. The COVID-19 crisis required transition of many of these evaluations from in-person to telemedicine,
which has created new challenges in caring for high-risk pediatric HPN patients and prevention of CLABSI. Multidisciplinary telemedicine visits including nursing, dietitians and physicians were substituted for in-person
evaluations at first exclusively at onset of pandemic, then to every other visit as COVID rates improved and
vaccinations became more available.
Methods: HPN clinic encounters from 2019-present were reviewed in a large pediatric HPN program and compared
to CLABSI rates. Attention was paid to in-person versus telemedicine evaluations in the setting of COVID-19
pandemic. CLABSI rate was defined as # of ambulatory infections/1000 catheter days, as defined by National
Healthcare Safety Network (NHSN) guidelines.
Results: Despite decreased frequency of in-person clinic evaluation, ambulatory CLABSI rates did not increase
during this time. In fact, median CLABSI rate from 2020 to present decreased from 0.81/1000 catheter days to
0.5/1000 catheter days. In 2020, there was a mild trend toward increased CLABSI rate in patients who had higher
percentage of telemedicine versus in-person encounters; however, this was not statistically significant. This trend
was not observed in 2021.
Conclusion: Pediatric patients receiving HPN are high-risk and require evaluation by a multidisciplinary team at
regular intervals to maintain safety. COVID-19 pandemic interrupted ability to see these complex patients for inperson evaluation with regular frequency; therefore multidisciplinary telemedicine visits were substituted. While inperson evaluation remains the gold standard for management of patients on HPN, intermittent use of multidisciplinary telemedicine encounters can be utilized to safely care for pediatric HPN patients, without resultant
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increase in CLABSI rate.

CLABSI rate compared to percentage of telemedicine encounters

CPNP
475 IMPACT OF COVID-19 ON TIMELINESS OF NUTRITION CARE IN OUTPATIENT
GASTROENTEROLOGY. Elena Smith1, Kelly Sandberg2,3
1
Clinical Nutrition, Shriners Children's Ohio, Dayton, OH; 2Division of Pediatric Gastroenterology and
Nutrition, Dayton Children's Hospital, Dayton, OH; 3Department of Pediatrics, Wright State University Boonshoft
School of Medicine, Dayton, OH
Background: The COVID-19 pandemic has disrupted health care systems worldwide. Access to nutrition care is
vital, especially considering the unique nutrition needs of patients with gastrointestinal conditions. In this study, we
aimed to determine local effects of the COVID-19 pandemic, with respect to nutrition care.
Methods: We performed a retrospective descriptive review of internal operational data at Dayton Children’s
Hospital. We captured data on the number of new patient office visits for malnutrition-related diagnoses and the
number of stand-alone nutrition visits completed in-person and via telehealth. We hypothesized need for
malnutrition-related visits would increase and telehealth visits would be underutilized, leading to gaps in care during
the COVID-19 pandemic.
Results: Numbers of total stand-alone nutrition visits declined in 2020 from 41 in January to less than 10 in April.
Numbers of telephone visits did not rise above 10 for any month in 2020. Volumes of new patient visits for
malnutrition-related conditions in 2020 declined to as low as 56 visits per month in April, rising to over 100 by June.
Conclusions: While volumes of new patient office visits with malnutrition-related diagnoses rose, volumes of standalone nutrition visits declined. We found gaps in care as stand-alone nutrition telehealth visits were underutilized
during this time period. Opportunities exist to expand the use of telehealth technology to nutrition professionals and
prevent future gaps in care.

476 CASE STUDY: MANAGEMENT AND PREVENTION OF REFEEDING SYNDROME IN PEDIATRIC
PATIENTS. Lauren Storch, Kirsten Jones
Clinical Nutrition and Lactation, Nationwide Children's Hospital, Columbus, OH
Background:
Refeeding Syndrome (RS) has been described as a range of metabolic and electrolyte complications that may occur
as a result of increased nutrition after a period of insufficient or absent nutritional intake. RS typically occurs 2-5
days after nutrition is initiated. Hypophosphatemia is considered the hallmark of RS, but hypomagnesemia,
hypokalemia, thiamine deficiency, salt and fluid retention, and hyperglycemia can also be present. If high risk
patients are not identified when nutrition is initiated, they could experience clinical complications including
tachycardia, shortness of breath, respiratory failure, weakness, numbness, confusion, cardiac decompensation,
seizure, and even death. The incidence of RS in the pediatric population is not well reported. These case
presentations describe incidences of patients at risk for RS and how the clinicians attempted to prevent and treat RS
during their inpatient stay.
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Case 1: A 5 month old male presented with severe malnutrition (weight-for-length z-score <-3). Two days prior to
admission he switched to a soy infant formula after 3 months of receiving an incomplete homemade formula. Labs
checked every 12-24 hours revealed low phosphorus. Feeds were slowly advanced. He was also found to have a low
Vitamin D level and supplemented. The medical team had plans to discharge him on day 4 of admission, however
phosphorus had decreased. He received PhosNaK and was discharged on day 5 with weight gain, improving
phosphorus, plan to continue soy infant formula and close PCP follow up.
Case 2: A 9 month old breastfed female presented with little-to-no subcutaneous fat (visible ribs, loose skin), dry
and scaly skin rash, patchy alopecia, inability to sit unassisted, and oral motor delay. Weight gain velocity of <1 g/d
and length z-score of <-3 indicated severe malnutrition. She did not take supplemental bottles and refused baby
foods. Recommended pre/post breastfeeding weights, acute supplemental NG feeds of infant formula (slowly
advanced), thiamine supplement, and daily labs revealing low phosphorus and low sodium, both repleted with
PhosNaK. She was checked for vitamin and mineral deficiencies, found to have low zinc, vitamin D, and
manganese. She started Vitamin D, zinc, and polyvitamin with iron, and was discharged after 12 days with
improvement of weight, rash, and labs, and OT follow up.
Case 3: A 4 year old male, newly in foster care, admitted with malnutrition and rickets. He had a very limited diet
and height Z-score -3.22. Medical team was not initially concerned about RS, however given the history, RD
suggested NG feeds to gradually advance nutrition. Team wanted patient to eat so RD completed meal forms,
limiting calories daily and increasing slowly. He refused meals ordered and only ate chips. Due to food refusal, NG
feeds initiated at same starting calories as meals and increased by 10% daily. He was allowed to eat a limited
amount of chips on top of feeds. Initial labs showed low phosphorus, low H/H, Vitamin D and hyperglycemia.
Phosphorus persistently low and he received PhosNaK. He was started on vitamin D, calcium carbonate, and
thiamine supplements. Discharged on day 9 with NG bolus feeds, normal labs, and follow up with feeding
psychology.
Case 4: A 13 year old male admitted with severe malnutrition. BMI Z-score went from -1.41 to -4.95 in 3 years.
Parents had restricted his dietary intake and variety. Initially ordered for a diet plan used for eating disorder patients.
This was unsuitable for patient. Patient selected foods but RD limited calories daily and slowly increased goals.
Labs were checked every 12 hours and spaced to 24 hours. Initially with elevated glucose and potassium, normal
magnesium and sodium, and low phosphorus. On recheck labs normalized except potassium dropped. Labs stayed
normal until end of admission when he had hyperglycemia and low phosphorus. No PhosNaK was provided. Due to
restrictive diet, he was checked for vitamin and mineral deficiencies and found to have low Vitamin D, and iron
deficiency anemia. He was ordered for thiamine, multivitamin, Vitamin D and iron during admission and discharged
after 8 days.
Discussion:
RS is not well defined and incidence in pediatrics is not well reported. Identifying patients who are at risk for RS is
crucial in avoiding RS. To identify patients at risk for RS, it is important to look at weight-for-length or BMI Zscores, weight loss, energy intake, comorbidities, subcutaneous fat loss, decreased muscle mass, and abnormal prefeeding labs. Approaches to nutrition initiation should be tailored to the patient. Nutrition should be started low and
advanced slowly as long as labs are stable. This approach can be used in orally fed patients, infants who are bottle or
breastfed, and enterally fed patients. Dietitians should be involved in the care of malnourished patients to assess for
risk of RS and nutrient deficiencies, and to provide recommendations on appropriate initiation of nutrition.

477 ACQUIRED ACRODERMATITIS ENTEROPATHICA RELATED TO ZINC DEFICIENCY. Michelle
Yavelow1, Christina Sharkey1, Mitchell Katz2
1
Clinical Nutrition and Lactation, Children's Hospital of Orange County, Orange, CA; 2Pediatric
Gastroenterology, Children's Hospital of Orange County, Orange, CA
Acrodermatitis Enteropathica (AE) is a manifestation of zinc deficiency stemming from one of three forms, a
congenital form or one of two acquired forms. AE is characterized by chronic diarrhea, steatorrhea, and
inflammation of the skin around body orifices, elbows, knees, hands, and feet. These skin lesions typically blister
and when dry, resemble psoriasis. The acquired form of AE can result from diets inadequate in zinc, as observed in
this case report. Treatment of acquired AE can be accomplished with supplemental zinc.
A 13-year-old female with a past medical history of myotonic dystrophy, bilateral nephrolithiasis, scoliosis status
post spinal fusion, history of bowel obstructions requiring 3 resections, tracheostomy, gastrostomy tube, and
nighttime ventilator dependency presented to the hospital with 6 weeks of worsening rash which began with
swelling at her left elbow and progressed to a rash over both elbows. The patient was last seen by outpatient
gastroenterology approximately 10 months prior to admission where 4% weight loss was identified. Family was
instructed to increase the commercial blenderized tube feeding calories by 25% and continue multivitamin
supplementation. Despite plans to return to the clinic in 2 months, the patient was lost to follow-up.
8 months prior to her hospital admission, the family reduced her feeding regimen resulting in a 40% calorie
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decrease. During this time, their supply of multivitamins was interrupted and the patient did not receive the
supplementation. The patient remained on this reduced regimen until 1 week prior to admission at which point the
family became concerned about nutrition status and increased her calories by 33%.
Upon admit, her skin assessment was significant for dry fragile skin with palm sparing hyperpigmented patches
covering the dorsum of both hands, mild circular erythema over her forehead, and desquamation bilaterally with
additional hyperpigmented patches over her elbows, bilateral thighs, and neck. She visibly had mild subcutaneous
fat losses and muscle wasting. Her weight decreased by 10% within the past year and her BMI z-score dropped to 2.28, indicating moderate malnutrition.
Nutrient labs were drawn to assess zinc, vitamin A, D, K, copper, biotin, and riboflavin status. Her home feeding
regimen was initiated and then advanced stepwise to her previously recommended goals. Multivitamin
supplementation was initiated to meet the DRIs. On hospital day 5, deficiencies were identified in labs (zinc,
vitamin A, D, K, copper, and biotin) and repletion-dose supplementation of deficient nutrients was initiated. At this
time, her rash was beginning to improve.
On hospital day 7, due to concern for a bowel obstruction, enteral feeds and supplements were stopped and the
patient was made nil per os and started on peripheral parenteral nutrition which contained standard multivitamin and
trace elements. By hospital day 9, concern for obstruction had resolved and the patient was changed to a complete
enteral nutrition product due to ongoing concerns about nutrient deficiencies and feeding tolerance. Continuous
feeds were initiated and slowly advanced with the additional vitamin/mineral supplementation while parenteral
nutrition was weaned. On hospital day 12, she was diagnosed with AE. She reached goal continuous feeds on
hospital day 20 which alone met >100% DRI for vitamins/minerals.
Upon discharge on hospital day 22, labs indicated adequate nutrition and supplementation resolved her zinc, copper,
and vitamin A deficiencies. She remained on continuous feeds and additional vitamin/mineral supplementation for
further nutrient repletion. At 1 month follow-up, these sufficiencies were maintained and vitamin D status had
improved. 8 months after discharge, her malnutrition had resolved and she continued to tolerate a consolidated
version of her discharge feeding regimen.
Zinc-deficiency is a concern in many persons including those with inadequate zinc intake or absorption, increased
losses of zinc from the body, or increased requirements for zinc. Acquired AE related to zinc-deficiency is a rare
presentation seen in this case review. Notably, the use of a commercial blenderized formula, incomplete in its
micronutrient content as sole-source nutrition, led to the patients declining nutrition status. The reduction of caloric
provisions without medical instruction further exacerbated this presentation. When using either home blenderized
recipes or food based commercial equivalents, patients must have close follow-up and monitoring from
gastroenterology professionals, including registered dietitians. Regularly assessing macronutrient and micronutrient
adequacy of feeding regimens with and without additional supplementation is a key step in prevention of deficiency.
This patient's clinical improvement with the aforementioned interventions highlights the true impact of optimal
nutrition and supplementation on this preventable clinical picture.

478 IRON-PILL INDUCED GASTRIC ULCER IN AN ADOLESCENT WITH FUNCTIONAL ABDOMINAL
PAIN. Nicole Misner, Racha Khalaf
Gastroenterology, Hepatology, and Nutrition, USF Health, Tampa, FL
Introduction
Iron deficiency is the world’s most common nutritional deficiency. In the United States, iron deficiency anemia
affects estimated 9 to 16% of adolescent females and less than 1% of adolescent males. Most patients are treated
with oral iron because it is effective, readily available, inexpensive, and safe. However, up to 70% of patients for
whom oral iron is prescribed (especially ferrous sulfate) report gastrointestinal side effects.
Case Presentation
A 15-year-old female with a history of anxiety, depression, attention deficit hyperactivity disorder and thyromegaly
presented to pediatric gastroenterology, hepatology, and nutrition clinic with chronic abdominal pain coupled with
emesis and constipation. Epigastric abdominal pain began about one year before the office visit, the pain was
intermittent and worsened by anxiety. Patient reported stooling once a week, Bristol type I. Notably, the patient had
abruptly stopped taking levothyroxine without follow-up with her endocrinologist. Complete metabolic panel,
complete blood count, hemoglobin A1c, lipase, celiac screen and stool calprotectin and H. Pylori were all normal.
Thyroid studies were notable for an elevated TSH (16.5 uIU/mL). Bowel regimen, speaking with established
therapist about functional gastrointestinal symptoms, dicyclomine as needed and reestablishing with endocrinology
were recommended. Patient was seen several times without improvement in symptoms despite resuming
levothyroxine. Repeat labs showed significant iron deficiency anemia with a low iron (21 mcg/dL), elevated total
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iron binding capacity (463 mcg/dL), low total iron saturation (5%), low ferritin (4 ng/mL), low hemoglobin (10.6
g/dL), low hematocrit (33.8%), low MCV (76.1 fL) and low MCH (23.9 pg). Subsequently, the patient was
prescribed ferrous sulfate oral tablets at a dose of 325 mg two times per day.
Upon nutritional assessment with the gastrointestinal dietitian, patient endorsed early satiety, post-prandial
abdominal pain, nausea in the morning with occasional emesis. Unintentional weight loss of 3.8% body weight over
six months noted. Based on 24-hour dietary recall and typical diet pattern, diet was inadequate in protein, fiber and
iron. Recommendations included setting a consistent meal and snack schedule, avoiding skipping meals, adding
back variety into her diet, including iron and vitamin C containing food sources at meals, adherence to intake of
prescribed ferrous sulfate and increasing daily hydration intake.
Approximately three weeks after starting oral ferrous sulfate, endoscopy was performed due to worsening epigastric
abdominal pain. Findings were notable for one large non-bleeding cratered gastric ulcer with no stigmata of bleeding
over the greater curvature of the stomach. The lesion was 1cm in largest dimension with significant surrounding
erythema. Histology revealed microscopic sections of gastric ulcer with golden brown deposits within the lamina
propria and surface epithelium highlighted with an iron statin. The patient was treated with esomeprazole for the
gastric ulceration for two months and with liquid carafate for ten days, oral iron supplementation was discontinued.
At nutrition reassessment, the patient had additional unintentional weight loss, total of 5.5% body weight after seven
months from initial presentation. Continued to report abdominal pain along with inappetence and anxiety regarding
food choices. Nutrition recommendations included working on increasing oral intake with small, frequent meals,
coming up with list of foods patient would be willing to eat from the major food groups, a trial of an oral nutrition
supplement and avoiding nutritional choices that exacerbate symptoms.
Given gastric ulceration and ongoing abdominal pain, additional evaluation was obtained including a fecal
calprotectin which was elevated (637 mcg/g). Patient underwent follow-up esophagogastroduodenoscopy and
colonoscopy seven weeks later. These studies were notable for visually and histologically normal upper and lower
gastrointestinal tracts. Iron supplementation was then prescribed in infusion form.
Conclusion
Providers, patients, and their families should be aware of the possible side effects of oral iron supplementation such
as gastrointestinal symptoms of nausea, constipation, abdominal pain and developing gastric ulcers. Strategies to
reduce symptoms should be included in education regarding importance taking oral iron with appropriate food
choices. If a patient is unlikely to take an oral iron tablet with food, due to other conditions such as food avoidance
related to functional abdominal pain, alternate forms of iron supplementation could be considered. Further, recent
studies have shown that daily as opposed to multiple times per day dosing of oral iron supplementation may be
considered due to improved tolerance, adherence, and similar efficacy. More research is needed on frequency of
dosing of oral iron supplementation and risk of gastric ulceration.
AERODIGESTIVE/FEEDING AND SWALLOWING DISORDERS
481 FAST SEQUENCE MRI SCREENING FOR CHIARI I MALFORMATIONS. Guillermo Beltran
Ale3, Ryne Simpson2,3, Brandon Rocque4, Clara Ortiz5, William T Harris2,3, Amanda Soong1,3, Reed
Dimmitt1,3, Rachel Kassel1,3
1
Pediatric Gi, The University of Alabama at Birmingham, Birmingham, AL; 2Pediatric Pulmonology and Sleep
Medicine, The University of Alabama at Birmingham School of Medicine, Birmingham, AL; 3Aerodigestive
Program, Benjamin Russell Hospital for Children, Birmingham, AL; 4Neurosurgery, The University of Alabama at
Birmingham School of Medicine, Birmingham, AL; 5Radiology, The University of Alabama at Birmingham School of
Medicine, Birmingham, AL
Introduction
Chiari 1 malformation (C1M) is a commonly cited yet infrequent etiology of pharyngeal dysphagia. Diagnosis of
C1M requires brain stem imaging, which in the pediatric population equates to an MRI with general anesthesia.
Simultaneously, even when found, the need for surgical intervention remains variable. A fast sequence MRI
(FSMRI) has been described by Pan et al 2018 to have a 100% sensitivity and specificity for C1M diagnosis, and the
brevity of the exam precludes anesthesia need for most children.
Methods
Our Aerodigestive program developed a protocol with Radiology and Neurosurgery to offer FSMRI for patients
with persistent pharyngeal dysphagia on videofluoroscopic swallow study. Patients considered for testing were older
than 12 months, had no airway abnormalities, and lacked concern for a neurologic/genetic syndrome. We
endeavored to screen for C1M, while avoiding anesthesia.
Results
We completed FSMRI in 6 children (age 1 – 5 years) with pharyngeal dysphagia who had previously undergone
unrevealing rigid and flexible bronchoscopy. All FSMRIs were negative for C1M. One study labeled as questionable
by Radiology was ultimately considered normal by Neurosurgery. No sedation was required for any patient. At the
time of FSMRI, 5 patients required thickened liquids, 1 was NPO based on VFSS, and none had sleep disordered
breathing symptomatology.
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Conclusion
There is evidence that FSMRI is a reliable screen for C1M diagnosis. In a population with low prevalence of C1M,
FSMRI is a reasonable option to rule out a diagnosis that frequently causes stress in families while reducing costs
and anesthesia risks.

482 IMPROVING HEALTH CARE UTILIZATION FOR CHILDREN NO SAFE DRINK CONSISTENCY
ON OUTPATIENT VIDEOFLUOROSCOPIC SWALLOW STUDY. Guillermo Beltran Ale2,4, Ryne
Simpson2,4, Amanda Rogers3,4, Morgan Leonard3,4, Ashley Heinemann3,4, William T Harris2,4, Leslie Beohm4, Ashley
Chapman4, Katherine Rogers5,4, Jordan Brown3,4, Reed Dimmitt1,4, Rachel Kassel4
1
Pediatric Gi, The University of Alabama at Birmingham, Birmingham, AL; 2Pediatric Pulmonary, The University of
Alabama at Birmingham School of Medicine, Birmingham, AL; 3Hearing and Speech, Benjamin Russell Hospital for
Children, Birmingham, AL; 4Aerodigestive Program, Benjamin Russell Hospital for
Children, Birmingham, AL; 5Clinical Nutrition, Benjamin Russell Hospital for Children, Birmingham, AL
Introduction: Children with aspiration are at risk for acute and chronic pulmonary and nutritional sequelae from
aspiration. How to immediately manage out patients lacking feeding tubes found to have no safe drink consistency
(NSS) on vidoefluoroscopic swallow studies presented a clinical challenge for speech language pathologists (SLPs)
performing studies in isolation and patients’ families presented with unexpected information.
Smart Aim: We aimed to decrease immediate, unplanned admissions from VFSSs for children with NSS by 50% in
the first year of the initiative with secondary outcome goals of shortening median length of initial admission 25%
and increasing percent of patients seen in Aerodigestive Clinic 50%.
Methods: We aimed to decrease immediate admissions and redirect patients, when clinically appropriate, to urgent
outpatient multidisciplinary clinic appointments to enable shared decision-making. The No Safe Swallow Protocol
includes an on-call Aerodigestive physician to assist the SLP and family and availability of urgent clinic
appointments.
Results: Management data from children with NSS on outpatient VFSS for 2 years prior to protocol initiation served
as baseline. One year after NSS protocol initiation, immediate hospital admissions decreased 61% (59% to 23%).
Median admission length decreased from 7 days to 4 days. Percentage of patients seen in Aerodigestive clinic as
medical home for pharyngeal dysphagia increased 68% (47% to 79%).
Conclusion: In children with NSS identified on VFSS, a systematic approach involving a dedicated Aerodigestive
physician can limit unnecessary acute care utilization, decrease unplanned hospital admissions, and shorten length of
stay during the initial admission for enteral nutrition initiation.

Feeding Matters Outstanding Pediatric Feeding Disorder Abstract Award
483 PILOTING A TELEHEALTH NG CLINIC MODEL TO EXPEDITE HOSPITAL DISCHARGE,
PREVENT INFANT FEEDING DIFFICULTIES, AND TUBE WEAN FROM THE COMFORT OF
HOME. Rachel Knight1, Amy Drayton1, Sara Colom3, Natalie Berriz2, Melissa Andersen2
1
Munroe-Meyer Institute, University of Nebraska Medical Center, Omaha, NE; 2Pediatrics, University of Michigan
Michigan Medicine, Ann Arbor, MI; 3University of Michigan Michigan Medicine, Ann Arbor, MI
Rationale: About 40-70% of infants born prematurely or with significant medical conditions have feeding
difficulties (Rudolph and Link, 2002). These feeding difficulties will likely persist for years without intervention,
given that 70% of children who refuse to eat during infancy continue to experience feeding difficulties years later
(Dahl and Sundelin, 1992). Infants born prematurely and with medical conditions often spend extended time in the
hospital to reach full oral feeds once medical issues have resolved. This can be challenging and stressful for
families, and it often contributes to a shortage of hospital beds available for patients requiring more acute care. To
address these concerns, an interdisciplinary NG-tube follow-up clinic was designed to expand access to care for
infants who are medically ready for discharge but require more support to reach full oral feeds and wean safely from
their NG tubes. The goal was to prevent severe feeding problems from developing as these high-risk infants acquire
oral feeding skills and are weaned from the NG tube. This clinic allowed for patients to be discharged from the
hospital earlier with their NG-tubes in place with immediate follow-up in their home by a team of feeding providers
via telehealth.
Objectives: This study aimed to evaluate the effectiveness of an interdisciplinary follow-up clinic provided via
telehealth to wean infants from their NG-tubes.
Methods: Thirty-seven patients ranging in gestational age (GA) from <26 weeks to 38 weeks were treated in a newly
implemented interdisciplinary NG follow-up clinic. Patients were seen via telehealth within one week of discharge
and weekly thereafter by a team including a pediatric psychologist or pediatric psychology fellow, a registered
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dietitian, and a speech-language pathologist. Medical record reviews were completed to determine the number of
infants weaned from NG-tubes, average number of telehealth visits, average weight gain, and patient distance from
clinic.
To determine if patients in the NG-clinic group were indeed being discharged earlier from the hospital, a historical
control sample of 148 patients was obtained via record review for infants born prematurely and admitted to the
hospital after birth between 2018-2019. Patients were excluded from the sample if they had significant medical
complications including severe cardiac disease, neurological impairment, gastrointestinal disease requiring surgical
intervention (e.g., gastroschisis, omphalocele) and multiple congenital anomalies.
The percent PO for each infant at discharge was calculated for both groups. Additionally, days from a patient’s first
PO date to hospital discharge (PODC) were calculated to assess time spent in the hospital once infants started eating.
Further comparisons were completed by grouping patients into the following GA categories: < 26 weeks, 26-29
weeks, 30-32 weeks, and 33-34 weeks. All data were analyzed using descriptive statistics, and additional unadjusted
comparisons (i.e., Fisher’s Exact Test and Mann Whitney U Tests) were used to determine if outcomes differed
between the NG-clinic and control groups across and within specific GA groups.
Results: The NG-clinic group record review indicated that all patients were successfully weaned from the NG-tube.
The average number of telehealth visits was 7 (median = 3). Mean weight gain across patients was 29.7 g/day.
Sixty-three percent of patients lived >25 miles from clinic, and 16% lived >50 miles from clinic.
Analyses between the NG-clinic and control groups indicated that the median number of days for PODC was 18.15
days for the control group and 14 days for the NG follow-up group. Median number of days for PODC by group and
GA were as follows: <26 weeks = 54.1 days for historical controls and 27.53 days for the NG-clinic; 26-29 weeks =
29.25 days for historical controls and 23 days for the NG-clinic; 30-32 weeks = 24.86 days for historical controls
and 16 days for the NG-clinic; 33-34 weeks = 15.6 days for the historical controls and 11.67 days for the NG-clinic.
Although all age categories within the NG-clinic group had lower PODC, statistically significant differences were
observed between the 33–34-week groups (p = 0.03).
A significant difference was found (p < 0.001) between groups for median percent PO intake at hospital discharge
with the control group at 100% while the NG-clinic group was 58.5%. Overall, historical control patients across the
age ranges tended to be discharged at a higher percent PO intake than the NG follow-up clinic.
Conclusions: The interdisciplinary NG-clinic provided via telehealth was an effective model for weaning infants
from their feeding tubes safely and efficiently. This option enabled families to be discharged from the hospital
earlier and continue to learn to feed their babies in the comfort of their own homes. This model also expanded access
to care for more patients across the state through the telehealth option.
ENDOSCOPY
486 ESOPHAGEAL DILATION WITH ESOFLIP IS FASTER THAN CRE BALLOON DILATION
COMBINED WITH ENDOFLIP IN CHILDREN. Brett Hoskins, Kenneth Ng
Division of Pediatric Gastroenterology, Hepatology, and Nutrition, Department of Pediatrics, Johns Hopkins
University School of Medicine, Baltimore, MD
Background
Controlled radial expansion (CRE) balloon dilators are traditionally used to dilate esophageal strictures during an
esophagogastroduodenoscopy (EGD). EndoFLIP is a diagnostic tool that can be used during an EGD to measure
important parameters of the gastrointestinal lumen, capable of assessing treatment before and after dilation. EsoFLIP
is a newer device that combines balloon dilation with high-resolution impedance planimetry to provide some of
these luminal parameters in real time (i.e., diameter and cross-sectional area). We sought to compare the procedure
time, fluoroscopy time, and safety profile of esophageal dilation using either CRE balloon dilation combined with
EndoFLIP (E+CRE) versus EsoFLIP alone.
Methods
A single-center retrospective review was performed to identify patients ≤21 years of who underwent an EGD with
biopsy and dilation of an esophageal stricture using either E+CRE or EsoFLIP between October 2017 and May
2022.
Results
Twenty-nine EGDs with esophageal stricture dilation were performed in 23 patients, including 19 who underwent
E+CRE and 10 who underwent EsoFLIP. The two groups did not differ in regards to age, gender, race, history of
esophageal disease, or history of prior gastrointestinal procedures (all p>0.05). All patients had an esophageal
stricture at the time of the procedures. Thirty-seven percent of patients who underwent E-CRE balloon dilation had
eosinophilic esophagitis. Fifty percent of patients who underwent EsoFLIP had epidermolysis bullosa.
Median procedures times were shorter in the EsoFLIP cohort compared to E+CRE balloon dilation (40.5 minutes
[IQR, 23-57 minutes] for the EsoFLIP group; 64 minutes [IQR, 51-77 minutes] for the E+CRE group; p<0.01).
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Median fluoroscopy times were also shorter in the patients who underwent EsoFLIP (0.16 minutes [IQR, 0-0.30
minutes] for the EsoFLIP group; 0.30 minutes [IQR, 0.23-0.55] for the E+CRE group; p=0.003). There were no
complications or unplanned hospitalizations in either group.
Conclusion
EsoFLIP dilation of esophageal strictures was faster and required less fluoroscopy than CRE balloon dilation
combined with EndoFLIP in children, while being equally as safe. Prospective studies are needed to further compare
the two modalities.
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487 IMPROVEMENT OF PEDIATRIC ENDOSCOPIC REPORTING QUALITY WITH IMPEMENTATION
OF ELECTORNIC REPORTING. Catharine Walsh1,2, Helen Suh2, Graham McCreath2, Jenifer
Lightdale3, Herbert Brill5,4
1
Division of Gastroenterology, Hepatology and Nutrition, The Hospital for Sick Children, Department of
Paediatrics, University of Toronto, Toronto, ON, Canada; 2Child Health Evaluative Sciences, SickKids Research
Institute, The Hospital for Sick Children, Toronto, ON, Canada; 3Division of Gastroenterology and Nutrition,
UMass Memorial Children’s Medical Center, Department of Pediatrics, University of Massachusetts Medical
School, Worcester, MA; 4Division of Gastroenterology and Nutrition, Department of Pediatrics, McMaster
Children’s Hospital, McMaster University, Hamilton, ON, Canada; 5Department of Pediatrics, Sir William Osler
Health System, Brampton, ON, Canada
Background: Standardized and complete procedural documentation ensures clear communication to all
stakeholders, making it foundational to high-quality pediatric endoscopy. Increasingly, dictated reports are being
replaced by electronic reporting systems, but data are lacking on whether this shift improves the quality of
endoscopy reporting.
Objective: This study aimed to evaluate the quality of pediatric endoscopy reporting prior to and after an
institutional transition from dictated to electronic reporting.
Methods: In total, 800 endoscopy reports from pediatric patients undergoing elective endoscopy from 2017 to 2019,
prior to and after the implementation of an Epic electronic health record system (EHR) at a tertiary pediatric center
in Toronto, Canada, were reviewed. Endoscopists were charged with creating their own dictation and Epic
endoscopy reporting templates. The dataset comprised reports authored by 10 high-volume endoscopists, each
contributing 40 esophagogastroduodenoscopies (EGDs) and 40 ileocolonoscopies, evenly divided between dictated
and electronic reports. Using a standardized data collection form, report quality was evaluated according to the
American Society for Gastrointestinal Endoscopy (ASGE; 23 reporting elements), the Canadian Association of
Gastroenterology (CAG; 19 elements), and the Pediatric Endoscopy Quality Improvement Network (PEnQuIN; 30
elements) guidelines, which specify key reporting elements that should be included in an endoscopy report. Data
were summarized using descriptive statistics. Linear mixed models with random intercepts for endoscopists were
used to compare the reporting quality of dictated and electronic endoscopy reports.
Results: For each reporting guideline, there was a significant increase in the number of recommended reporting
elements included in electronic reports, compared to dictated reports. This effect was more pronounced for
ileocolonoscopy than EGD (Table, p<0.001). Examination of PEnQuIN reporting elements revealed the greatest
increases in reporting frequency with electronic reporting for type and level of sedation/anesthetic administered
(+84%), quality of bowel preparation (+60%), type of endoscope(s) used (+33%), method of confirming extent of
examination (+17%), and documentation of consent (+14%) (Figure). Some PEnQuIN reporting elements remained
consistently underreported across procedures and report type (e.g., changes to the planned procedure, visualization
quality, procedural completeness).
Conclusions: The results of this study confirm the widely-held belief that endoscopy reports are of higher quality
when electronic reporting software is used, compared with templated dictation. However, even in the presence of an
electronic system, certain key elements remained underreported. Quality improvement initiatives, such as
implementation of standardized report templates that incorporate the PEnQuIN reporting elements, may help to
further improve reporting quality.

Table: Percent of recommended endoscopy reporting elements included in dictated and electronic reports
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Figure: Completeness of reporting PEnQuIN pediatric endoscopy reporting elements in dictated and electronic
reports

488 ENDOSCOPIST EXPERIENCE WITH PEDIATRIC RECURERNT AND INTENTIONAL FOREIGN
BODY INGESTION: MANAGEMENT CONSIDERATIONS AND FUTURE DIRECTIONS. Christina Low
Kapalu1,2, Omar Uraizee3, Diana Lerner5, Mike Thomson4, Thomas Attard1,2
1
Gastroenterology, Hepatology, and Nutrition, Children's Mercy Hospitals and Clinics, Kansas
City, MO; 2Pediatrics, University of Missouri Kansas City, Kansas City, MO; 3Kansas City University, Kansas
City, MO; 4Center for Paediatric Gastroenterology, Sheffield Children's Hospital, Sheffield, Sheffield, United
Kingdom; 5Children's Wisconsin, Milwaukee, WI
Objectives and Study Accidental Foreign body ingestion (FBI) occurs frequently in pediatrics. Recurrent and
intentional foreign body ingestion (RIFBI) is less common and poorly understood in this group. RIFBI in adult
patients has been associated with psychiatric comorbidity, and in patients seeking to escape institutionalization.
Research suggests that intentional ingestions require more frequent endoscopic and surgical intervention and entail a
greater risk of complications compared to accidental ingestion (AI). Although pediatric Societal Guidelines1,2 for
management of FBI in pediatrics exist, often informed by Endoscopy Committee input, risk and therapeutic
implications in RIFBI are not addressed. This investigator-initiated, IRB-approved, anonymous survey was created
to better understand experience with RIFBI in the pediatric gastroenterology community and was supported by both
the ESPGHAN and NASPGHAN Endoscopy Committees.
Methods We developed a 33-item REDCap© survey that was distributed via email to pediatric gastroenterologists
and hepatologists identified through NASPGHAN and ESPGHAN membership, soliciting participation through a
monthly newsletter (ESPGHAN), and direct solicitation. Responses were accrued, analyzed, and reported as simple
proportions. Cross-tabs analysis was also conducted.
Volume 75, Supplement 1

S367

Results Between 9-12/2021 203 completed surveys were collected. Respondents were from 27 countries and across
the career span (5% trainees, 18% early-, 41% mid-, 36% late-career). Ninety four percent claimed confidence
identifying RIFBI, with 80% reporting direct experience with RIFBI. Seventy four percent reported seeing 3 or
fewer patients with RIFBI within the past 24 months and 4% reported seeing 6 or more. Of those who treated RIFBI,
38% reported that the average number of annual ingestions per patient was 5 or more. Respondents reported
frequent morbidity including the need for hospitalization and surgical intervention, perforation, and bleeding.
Approximately half reported adherence to FBI management guidelines in the management of this unique population.
The majority (96%) of respondents indicated that most patients with RIFBI had one or more psychiatric
comorbidities, with unipolar and bipolar depression, anxiety, conduct disorders and autism being the most common.
Seventy percent reported routinely consulting with psychiatry/psychology, but 93% noted that their institutions did
not have a standardized RIFBI protocol/care plan. Cross tabs analysis suggests that later-career endoscopists
reported treating RIFBI more aggressively than AI compared to those in earlier career stages and that providers at
academic medical centers refer to behavioral health at a higher rate than those in other practice settings.
Conclusion: Our surveyed population reflects an international cohort of predominantly mid-, and late-career doctors
practicing in academic medical settings. Most reported encountering patients with RIFBI several times a year and in
a population with a psychiatric phenotype that partially overlaps with that observed in adults. Endoscopists note
increased technical difficulty with endoscopic procedures and a greater likelihood of morbidity compared to AI. A
broad spectrum of psychological comorbidities in pediatric RIFBI were reportedly present, and the need for
psychologist/psychiatrist support during and after admission was recognized by most respondents. However,
existing treatment protocols and behavioral health supports were limited.
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497 INCREASING RATE OF ENDOSCOPIES FOR FOREIGN BODY REMOVAL IN CHILDREN. Irene
Kho, Arik Alper
Pediatrics, Yale University, New Haven, CT
Introduction: Ingestion of foreign bodies is common among children. While most of them pass through the
gastrointestinal tract, some require endoscopic removal. Impacted esophageal foreign bodies are associated with
complications such as mucosal ulceration, inflammation and infection, and can result in various fatal complications.
We aim to investigate the rate of upper GI endoscopies for foreign body removal in our institution in the last decade,
and assess the impact of pandemic related home quarantine on this rate.
Methods: We performed a retrospective chart review of children with foreign body ingestion who required
endoscopic removal at Yale New Haven Hospital between the years 2013 and 2021. We assessed the proportion of
foreign body removal endoscopies per year out of the total annual endoscopies.
Results: During a period of nine years there were 294 endoscopies for foreign body removal, which had increased
steadily from 19 per year in 2013 to 50 per year in 2021. The proportion of those procedures had also persistently
increased during this time, from 1.5% in 2013 to more than 4% in 2021 (see figure). A specific rise was observed
during the pandemic quarantine (4-4.6%). Rate was similar in weekdays and weekends.
Discussion: Given the comorbidities associated with foreign body ingestion among children, the persistent rise in
their removal rate, enhanced by recent pandemic, is concerning. It is possible that increased unsupervised exposure
to small objects at home during quarantine had contributed to this rise. Our observations stress the importance of
parental education and the need for home safety measures.

Proportion of annual endoscopies for foreign body removal out of total annual endoscopies

498 GASTRIC INTETSTINAL METAPLASIA IN CHILDREN: NATURAL HISTORY AND
CLINICOPATHOLOGICAL CORRELATION . Ishrat Mansuri, Jeffrey Goldsmith, Enju Liu, Silvana Bonilla
Boston Children's Hospital, Boston, MA
Introduction:
Gastric intestinal metaplasia (GIM) is a histopathologic finding defined by replacement of the normal gastric
epithelium by intestinal type epithelium. GIM is considered to be a pre-neoplastic lesion in adults possibly leading
to intestinal type gastric adenocarcinoma. Approximately twenty-five percent of H. pylori exposed adults show
GIM. A recently published ACG guideline suggested surveillance of GIM in patients with incomplete and extensive
GIM, a family history of gastric cancer and certain high risk demographic features. GIM is encountered incidentally
in pediatric gastric biopsies but significance of this finding is unknown due to lack of data in children.
Methods:
We conducted retrospective cohort study of pediatric patients with finding of GIM on gastric biopsies at Boston
Children’s Hospital between January 2012 and July 2019. The electronic medical records were reviewed to collect
demographic, clinical, endoscopic and histologic data. Gastric biopsies were reviewed by the study pathologist for
grading of gastritis and the classification of GIM. We reviewed follow up clinical, endoscopic and histologic data
when available to determine outcomes.
Results:
We identified 38 patients under age of 18 with GIM in biopsies. There were 18 male (47%) and 20 female (53%)
with mean age of detection 12.5±5.05 (range, 1-18 years) and majority (95%) Caucasians. The most common
endoscopic finding was gastric erythema in 34% and the most common histologic finding was chronic gastritis in
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18(47%). Complete GIM was present in 50% and limited GIM was in 87%. H.pylori was positive in 2 (5%) patients.
The estimated prevalence of GIM in H.pylori positive gastric biopsy was 1.5% based on 129 H.pylori positive
gastric biopsies during the study period. Eight patients had gastric polypoid lesions and GIM was detected in
polypoid mucosa. Of 12 patients who had repeat EGD only 2 had persistent GIM on repeat biopsies. No dysplasia or
carcinoma was identified in baseline or repeat biopsies. There was no significant statistical difference in clinical and
pathological characteristics between patients who had complete and incomplete GIM.
Conclusion:
GIM is an incidental biopsy finding in children of uncertain significance. Most children with GIM had low risk
histologic subtype (complete and limited) for gastric cancer; GIM was rarely associated with H.pylori gastritis in our
cohort. Larger multicenter pediatric studies with uniform gastric sampling and gastritis grading may help in our
understanding of outcomes and risk factors for surveillance requirements in children.

Volume 75, Supplement 1

S371

Table 1 Demographic and Clinical Characteristics of 38 patients with GIM
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Table 2 Endoscopic and Histologic characteristics of 38 patients with GIM

499 A PROSPECTIVE, RANDOMIZED, DUAL-CENTER STUDY INVESTIGATING PREPARATION AND
PATIENT-RELATED RISK FACTORS FOR INADEQUATE BOWEL CLEANSING IN 450 CHILDREN
UNDERGOING COLONOSCOPY. Anton Shavrov3, Anastasia Koshurnikova4, Irina Starostina5, Sultanbek
Ibragimov3, Jenifer Lightdale1,2
1
Department of Pediatrics, University of Massachusetts Chan Medical School, Worcester, MA; 2Division of
Gastroenterology and Nutrition, UMass Memorial Children's Medical Center, Worcester, MA; 3Department of
Pediatric Surgery and Urology-Andrology, 1University Pediatric Clinical Hospital for Children, Moscow, Russian
Federation; 4Z.A. Bashlyaeva Clinical Hospital for Children, Moscow, Russian Federation; 5Research Institute of
Emergency Pediatric Surgery and Traumatology, Moscow, Russian Federation
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Background: To date, there have been few head-to-head comparisons of bowel preparations for colonoscopy in
children, as well as limited investigations into pediatric-specific patient risk factors for inadequate bowel cleansing
(IBC). In regard to the latter, several recent publications have suggested that adult risk factors for IBC (e.g., obesity,
male gender, socioeconomic status, insurance type, and spoken language) may not be generalizable to children
(Reddy, JPGN, 2021; Kumar, JPGN, 2021).
Aim: We aimed to examine patient constipation and compliance with dietary instructions as risk factors for IBC in
children undergoing colonoscopy after preparation with sodium picosulfate with magnesium citrate (P), cleansing
enemas (E), or a combination regimen that involved both sodium picosulfate with magnesium citrate plus enemas
(C). As secondary aims, we examined study prep-types in terms of efficacy, tolerability, and safety.
Methods: Institutional approval (IRB) was obtained in 2019 to randomize children (0-18 years) undergoing
colonoscopy at 2 pediatric centers in Moscow, Russia to one of 3 study prep-types. Patients undergoing emergent
procedures and/or a history of renal disease or colectomy were excluded. All patients were assessed by endoscopy
staff on the procedure day for compliance with standardized dietary instructions (low residue diet for 3 days,
followed by clears for 24 hours) over the 4 days prior to colonoscopy, as well as for a diagnosis of constipation as
documented in the electronic health record (EHR). Endoscopists were blinded to prep-type, and scored all
procedures for maximum insertion depth (i.e to the cecum, terminal ileum (TI), etc.), as well as bowel cleansing
quality using the Boston Bowel Preparation Scale (BBPS) (with satisfactory defined by a score of ≥2 in 3 colon
segments (left, transverse, right) and poor defined as BBPS <2 in ≥1 segment). Patient assessment of prep
tolerability was assessed on the procedure day via parent questionnaire. Frequency of adverse events (AEs) (e.g.,
major (bleeding, perforation, unplanned admission) vs. minor (complaints of nausea, vomiting, abdominal or
perianal pain either before or after the procedure)) were determined by chart review.
Results: 450 children (median age 12 years, range 1-18) were randomized to preparation with P (n=135), E (77), or
C (226). Satisfactory bowel cleansing was achieved across all study groups (127 (94.1%) P; 70 (90%) E, and 201
(89%) C), although differences in median (IQR) BBPS were noted of unclear clinical significance (P 7.0 (6.0 – 8.0),
E 7.0 (5.0 – 8.0), C 6.5 (6.0 – 8.0), p=0.009). In logistic regression analyses, patient age, BMI, and gender were
similar across study groups and did not affect prep quality (p>0.05). Although patient reports of constipation also
did not affect prep quality (p >0.05), they were associated with depth of colonoscope insertion whereby intubation
of the cecum and/or the TI across all study groups was 6.8x less likely in constipated vs. non-constipated children,
(OR = 0.146; 95% CI: 0.036 - 0.602, p = 0.014). Full dosage administration of assigned prep was associated with
complete procedures (p<0.001) and 7.4x less likely to result in poor BBPS scores, vs. incomplete dosage (OR =
0.135; 95% CI: 0.053 – 0.345, p< 0.001). Patients compliant with pre-procedural dietary instructions were 7.4x less
likely to have poor BBPS scores, vs. patients who were non-compliant with the diet (OR = 0.135; 95% CI: 0.053–
0.345, p<0.001). Patients randomized to the E group were most likely to rate their preparation as “difficult” or
“extremely difficult,” as compared with P and C groups (14% vs. 8% vs. 8%, p=0.005). No major AEs were
reported, and all minor AEs were recorded in the EHR prior to the procedure. There was no significant difference in
incidence of minor AEs (pre-procedure complaints of nausea, vomiting, abdominal pain, etc.) across study groups,
(P 29%, E 27%, C 39%, p=0.03). Incidence of minor AEs in children compliant with diet instructions was 7.5x
lower vs. non-compliant children, across all study groups (OR = 0.132; 95% CI: 0.077 – 0.227, p< 0.001).
Conclusion: Regardless of preparation-type, the findings of our large, randomized controlled trial suggest that
children with no prior history of constipation who follow all pre-procedural instructions, including those related to
consumption of low-residue and clear diets, may be more likely to tolerate their full prep dose and undergo a
complete procedure, with satisfactory bowel cleansing and low likelihood of AEs. Although prep-type had some
effect on procedural outcomes in that the 3 study preps were variably tolerated by patients, our findings suggest that
pediatric-specific patient factors, including history of constipation and compliance with dietary instructions, may be
more important to determining colonoscopy quality in terms of procedural completeness and bowel cleansing.

502 MEASUREMENT OF LUMINAL DIMENSIONS USING A VISUAL COMPARATIVE ESTIMATION
METHOD WITH BIOPSY FORCEPS DURING ENDOSCOPY. Jessica Yasuda2, Steven Staffa1, Peter
Ngo2, Michael Manfredi2
1
Anesthesiology, Critical Care, and Pain Medicine, Boston Children's
Hospital, Boston, MA; 2Gastroenterology, Boston Children's Hospital, Boston, MA
Background
Estimation of the dimensions of endoscopic findings such as stricture diameter is largely subjective. Accurate
assessment of stricture dimensions has multiple benefits including facilitating the choice of appropriately sized
endoscopic therapies for treating stricture (e.g. dilator diameter, stent dimensions), properly tracking response to
endoscopic therapies between procedures, and potentially even predicting outcomes of response to endoscopic
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therapy.1
Methods
Endoscopies performed in children with repaired esophageal atresia between August 2019 through August 2021 for
which both 1) an endoscopic estimate of esophageal stricture diameter obtained by visual comparison with the
known dimensions of the biopsy forceps (Figure 1A, 1B) and 2) an intraoperative esophageal fluoroscopy study
(Figure 1C) were performed were included for analysis. Fluoroscopic stricture diameter measurements were
manually obtained using a software ruler tool calibrated to the known dimensions of the intraluminal endoscope.
Statistical concordance was calculated between the visual diameter estimates and the standard fluoroscopic stricture
measurements.
Results
One-hundred ninety one endoscopies were included for analysis. Lin’s concordance correlation coefficient was 0.92
(95% confidence interval: 0.89, 0.94) between the visual diameter estimates and the fluoroscopic stricture
measurements (Figure 2). Correlation was strongest for smaller to mid-sized stricture diameters.
Conclusions
Use of the biopsy forceps as a visual reference of known dimensions enables accurate visual estimation of
esophageal stricture diameter during endoscopy using commonly available tools, with very strong concordance with
standard fluoroscopic measurement techniques.
References
1. Baghdadi O, Clark S, Ngo P, et al. Initial Esophageal Anastomosis Diameter Predicts Treatment Outcomes in
Esophageal Atresia Patients with a High Risk for Stricture Development. Front Pediatr. 2021;9:710363.

Figure 1. A) Biopsy forceps are of known dimensions (approximately 7.5mm wide for pictured open Boston
Scientific (Marlborough, MA) standard capacity forceps; 6mm wide for open Boston Scientific pediatric forceps).
B) The forceps are introduced into the field of view at the level of the esophageal stricture, permitting visual
estimation of the size of the stricture diameter (pictured: approximately double the width of the open biopsy forceps,
or 12mm). C) Intraoperative esophagram for patient pictured in Figure 1B; the radiographic ruler is calibrated to the
known dimensions of the endoscope (pictured: Olympus XP endoscope with diameter 5.8mm). The stricture is then
measured with the calibrated software ruler (1.11cm).
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Figure 2. Scatter plot of visual stricture diameter estimates obtained via comparison with the biopsy forceps versus
the standard radiographic estimate obtained with calibrated ruler measurement.

503 DIAGNOSTIC YIELD OF FLEXIBLE SIGMOIDOSCOPY IN PEDIATRIC PATIENTS. John
Collier, Anna Ermarth, Catalina Jaramillo, John Pohl, Raza Patel
Division of Pediatric Gastroenterology, Hepatology, and Nutrition, University of Utah Health, Salt Lake City, UT
Background
Flexible sigmoidoscopy (FS) is a validated colorectal cancer screening tool in adults. In pediatric patients, however,
its value as a diagnostic procedure is less clear. FS is indicated when there is concern for intestinal graft-versus-host
disease (GVHD). In many clinical scenarios, however (e.g. in patients with non-specific lower gastrointestinal [GI]
symptoms), the decision to perform FS as an alternative to colonoscopy has no evidence base. Indications cited by
pediatic endoscopists for FS often overlap with those listed for colonoscopy. Several studies have estimated the
diagnostic yield of colonoscopy in pediatric patients, with the largest, PEDS-CORI, putting the rate of actionable
mucosal pathology at 60%. There are no pediatric endoscopy guidelines that specifically address the diagnostic
value of FS. This retrospective study seeks to fill this gap. We hypothesized that the diagnostic yield of FS would be
low outside of specific indications and significantly lower than that of colonoscopy as estimated by previous studies.
Aims
1. To estimate the diagnostic yield of flexible sigmoidoscopy in pediatric patients
2. To compare this rate to that of colonoscopy
Methods
Every pediatric patient who underwent FS at Intermountain Primary Children’s Hospital (University of Utah) in Salt
Lake City between January 2016 and March 2021 was identified using current procedural terminology codes.
Exclusion criteria included conversion from colonoscopy to FS, known mucosal pathology, and suspected GVHD.
The indication(s) for FS were recorded. Visual and histologic findings were classified as normal or abnormal. The
ultimate diagnosis and any changes in management were recorded. A “diagnostic” FS was defined as a procedure
that yielded abnormal visual and/or histologic findings leading to a specific diagnosis (e.g. collagenous or
eosinophilic colitis, inflammatory bowel disease, or polyposis) and prompted a change in the patient’s management
or a non-specific diagnosis (e.g. colitis, not otherwise specified) that prompted a change in the patient’s
management.
Results
354 FS were analyzed. 33 (9%) were diagnostic while 321 (91%) were non-diagnostic. There were no differences in
the age or sex of the patients in whom FS was diagnostic versus non-diagnostic. The most common indications cited
were diarrhea (61% of diagnostic cases versus 44% of non-diagnostic cases), abdominal pain (33% versus 42%),
vomiting (15% versus 18%), rectal bleeding (21% versus 13%), and dyschezia or rectal pain (9% versus 11%). 33%
of diagnostic FS had abnormal visual findings and 91% had abnormal histologic findings. 9% of non-diagnostic FS
had abnormal visual findings and 6% had abnormal histologic findings.
13 (39%) patients in whom FS was diagnostic were started on therapy for “colitis” (not otherwise specified). 10
(30%) patients were treated for eosinophilic colitis. 3 patients (9%) had distal colonic polyps that were removed via
snare polypectomy. 2 patients (6%) were diagnosed with Crohn’s colitis. 2 patients (6%) had pinworms, 1 patient (<
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1%) was diagnosed with collagenous colitis, and 1 patient (< 1%) had a solitary rectal ulcer. The most common
diagnoses made in patients with a non-diagnostic FS (i.e. based on the findings of esophagogastroduodenoscopy or a
lack of findings prompting a diagnosis of a functional disorder) included functional nausea and/or abdominal pain
(160 or 50%), functional constipation (74 or 23%), disaccharidase deficiency (29 or 9%), EoE (25 or 8%), and nonspecific diarrhea of childhood (17 or 5%).
Conclusions
Given the relatively low diagnostic yield of FS (9%), our study suggests that pediatric endoscopists should refrain
from performing FS in the setting of non-specific GI symptoms and strongly consider performing a complete
colonoscopy in the setting of concern for inflammatory lower GI tract disease or polyposis. Further research is
needed to identify the proportion of patients in whom FS is non-diagnostic that ultimately undergo colonoscopy
revealing abnormal visual and/or histologic findings leading to a diagnosis.

507 INTEGRATED ELECTRONIC MEDICAL RECORD TRACKING OF GASTROINTESTINAL
PROCEDURAL COMPLICATIONS. Jonathan Wong2,1, Tea Abazi2, John Grantham2, Diana Lerner2
1
Pediatric Gastroenterology, Hepatology, & Nutrition, Banner University Medical Center
Tucson, Tucson, AZ; 2Pediatric Gastroenterology, Medical College of Wisconsin, Milwaukee, WI
Objective: Develop an integrated electronic medical record (EMR) system to track procedural complications (PC) at
a pediatric tertiary care center for the division of Gastroenterology, Hepatology and Nutrition at Children’s
Wisconsin (CW)
Design: Retrospective system enacted to track PC within 30 days of an endoscopic procedure.
Setting: Single center study performed at an academic, tertiary referral center over a 36-month period, From January
2017 to December 2019.
Patients and interventions: Quality Improvement reports were created using the Epic Clarity data base and SQL
Server Reporting Services. Of 9596 endoscopic procedures, cases identified as having a PC were further analyzed.
Main outcome measurements: Procedure type, ED visit, return to the operating room, unplanned stays postprocedure and prolonged stays post procedure. Events were grouped using recently described classification system
for post-endoscopy events. Grade 1, no intervention; Grade 2, ED evaluation; Grade 3, hospitalization and/or
significant intervention; Grade 4, unplanned surgery, or ICU admission; and grade 5, death.
Results: A total of 193 complications (2%) were identified in all three categories. Seventy cases (0.7%) were noted
to be a direct result of an endoscopic procedure. Higher rates of complications were observed in therapeutic cases
versus diagnostic ones (2.6 % vs 0.3%, p=<0.00001). Analysis did not reveal any significant differences between
years overall or within diagnostic, therapeutic and gastrostomy tube categories. A total of 36 (0.5%) anesthesia
related complications were identified with respiratory distress being the most common (66%, n=24). The majority
(83%, n=30) of patients who experienced anesthesia complications had an ASA classification of 3 or higher.
Limitations: Single center study
Conclusions: Diagnostic endoscopy remains a very safe procedure and risk of both endoscopy and sedation related
complications are low. Therapeutic procedures carry a higher risk but still overwhelmingly safe. Development of a
systematic quality improvement program around endoscopy is paramount to continue to improve the safety of
pediatric endoscopy and investment in such programs can make them more automated and sustainable.

508 CHARACTERIZATION OF VARIATIONS IN CONTROL DUODENAL BIOPSIES BY MACHINE
LEARNING IMAGE ANALYSIS AND TRANSCRIPTOMICS. Julia Sessions1, Fatima Zulqarnain1, Maryam
Hassan1, Varun Jain2, Sana Syed1
1
Pediatrics, University of Virginia, Charlottesville, VA; 2School of Medicine, University of
Virginia, Charlottesville, VA
Background: Case-control studies interrogating the histopathology of gastrointestinal diseases, including celiac
disease, inflammatory bowel disease (IBD), and other inflammatory enteropathies, often use controls with no
histopathological abnormalities noted on endoscopic biopsy. However, it is important to consider that no child
undergoes an invasive endoscopy, unless they have clinical gastrointestinal (GI) complaints, with the notable
exception of foreign body removal, which does not routinely involve tissue sampling. Thus, this project aims to
elucidate the spectrum of what is considered “normal” or control. We will leverage machine-learning based image
analysis methods to characterize tissue features of control biopsies and explore whether these biopsies contain
evidence of disease that can be illuminated by a machine learning model. In addition, we aim to use mRNA
sequencing data to characterize whether control patients have increased inflammatory mRNA expression profiles.
Methods: We have built a database of UVA pediatric duodenal biopsies (defined as no histopathologic or
macroscopic abnormality noted on initial endoscopy at UVA) and collected clinical metadata longitudinally, at the
first visit prior to endoscopy and any subsequent GI clinic visits. The variables collected include medical history,
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presenting symptoms, GI diagnoses, select lab values and medication use. Once the database is complete, we will
digitize archival duodenal biopsy histopathology slides using the Biorepository and Tissue Research Facility at
UVA and use the existing machine learning based methods for the analysis of duodenal biopsies images that has
been validated previously in celiac disease. In addition, RNA sequencing will be performed on archival paraffin
embedded duodenal tissue blocks to characterize the transcriptomic profiles of these patients. We will investigate
variations in the dataset using these three different axes (clinical, image analysis, and transcriptomics) and use an
unsupervised hierarchical data clustering approach to assess if distinct sub-populations of patients emerge.
Results: There were 365 pediatric endoscopies performed between 7/3/17 and 2/28/18 at the University of Virginia
(UVA), of which 215 were the first endoscopy done on the patient at UVA and had no histopathological findings on
the duodenal biopsy sample. Preliminary results include chart review of 60 of these patients, with additional chart
review of the remainder ongoing. The average age of endoscopy was 12.5 years, 50% were male, 85% were white
and 92% were non-Hispanic or Latino (Table 1). Common symptom indications for biopsy included abdominal pain,
reflux/regurgitation, vomiting, weight loss, and dysphagia. All patients had no abnormalities noted in the duodenum
on endoscopy and 17% had no abnormalities anywhere. There were 45% who had esophagus abnormalities, 53%
with gastric abnormalities, and 19% of the subset of patients who received colonoscopies had abnormalities in the
colon.
Conclusions & Future Directions: This work has the potential to explain variations in control duodenal samples
using clinical data, machine learning image analysis, and transcriptomics. Future directions include gathering a more
robust database with a goal of 200 total pediatric patients. We will assess the unsupervised clusters in a clinically
significant manner, including an exploration into samples within each cluster to compare symptoms, acid
suppression medication usage, and/or concurrent or future non-duodenal diagnoses including ulcerative colitis,
eosinophilic esophagitis, and functional GI disorders. This work will help understand variations in control duodenal
samples and we hypothesize that these variations may have evidence of disease features. This could build the
framework to help guide clinicians on which patients need re-evaluation despite initially unremarkable duodenal
biopsy results.
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510 HELICOBACTER PYLORI INFECTION AS A CAUSE OF GASTROINTESTINAL SYMPTOMS AND
ENDOSCOPY FINDINGS IN MEXICAN PEDIATRIC POPULATION.. Karla Sabillon Montoya, Elizabeth
Cardenas-Anaya, Miriam Guillen Guerrero, Ericka Montijo-Barrios, Carolina Romo Gonzalez, David Leon
Cortes, Isabel Medina-Vera, Flora Zarate-Mondragon, Roberto Cervantes-Bustamante, Erick Manuel ToroMonjaraz, Karen Rubí Ignorosa Arellano, Jose Cadena Leon, Jaime Alfonso Ramirez-Mayans
Gastroenterologia, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Introduction
We aim to study the period review (9 years) in a less economically advanced country known for high prevalence,
considering the relationship between Helicobacter Pylori and gastrointestinal symptoms in children is less clear as
the endoscopic findings.
Objective
To compare the diagnostic accuracy of endoscopic findings, correlation with gastrointestinal symptos and
microbiological testing.
Material and methods
A cross-sectional study was carried out from november 2013 to april 2022. Diagnostic tests for H. pylori were
performed on 241 patients from the Instituto Nacional de Pediatria (Mexico City), with gastrointestinal symptoms
who underwent diagnostic upper endoscopy. Biopsies were taken from all patients according to the Sydney protocol,
obtaining a histopathological report, culture, PCR ureC and PCR16sRNA. The diagnosis of H. pylori infection was
considered with a positive molecular test. The database was subsequently analyzed with SPPS 21.0 to determine the
association between symptoms and endoscopic findings with the diagnosis of H. pylori infection, as well as between
the presence of symptoms and the possibility of expected endoscopic findings, as well as the diagnostic validity of
each test.
Results
Of the 241 samples, 65.6% (n=158) were positive for HP, and 34.4% (n=83) negative. The outcome for abdominal
pain (26%) and positive PCR although no correlation was found. Positive samples obtained from the antrum
correlated in a statistically significant way with vomiting and distension. Although, according to the p-value, early
satiety and nausea can also be included, if we increase the nominal significance level. We compare endoscopic
finding of the stomach body, antrum and duodenum. Endoscopic findings in positive pacientes, nodular pattern was
found in 37% of the antrum, 19% in the body and 20.4% duodenum, for erythema was more common in the body
30%, as in the antrum 24%. hile for body and duodenum, eructation and rumination are identified as significant if
the level of significance is increased to 0.1.
Discussion : Helicobacter pylori infection is a prevalent infection in developing countries associated with zoonosis
and overcrowding. Although it is a well known infection in our population, we still lack studies that correlate its
presence with clinical and endoscopic characteristics. Several characteristics such as nodular pattern in gastric
mucosa and abdominal pain are frequently associated with a positive molecular test for this infection. Microbiology
culture has been the standard in the diagnosis, but according to our study, the molecular testing (PCR) might be a
reliable option that increases the detection of this entity.
Conclusion
Although H. pylori infection is common in low- middle income countries, most children are asymptomatic. There is
no association between H. pylori and recurrent abdominal pain. However the presence of nodular pattern in gastric
mucosa in a patient with gastrointestinal symptoms should raise our diagnostic suspicion on Helicobacter Pylori
infection. These findings confirm the importance of taking gastric mucosa biopsies for culture and molecular testing
in order to promptly detect infection and start optimal treatment.

514 LEVEL OF INTESTINAL CLEANSING WITH SODIUM PICOSULFATE AND MAGNESIUM
CITRATE IN CHILDREN IN A SINGLE CENTER IN BOGOTÁ, COLOMBIA: AN OBSERVATIONAL
STUDY. Viviana Correa1, Lina Sotaquirá3,1, Laura Camargo-Agón2,1, Ailim Carias4,1, Jose Vera-Chamorro4,1
1
Pediatric research group PediAFe, Universidad de los Andes Facultad de
Medicina, Bogota, Colombia; 2Universidad Del Rosario Escuela de Medicina y Ciencias de la
Salud, Bogota, Colombia; 3Pediatrics, Hospital Universitario de la Fundacion Santa Fe de
Bogota, Bogota, Colombia; 4Section of Gastroenterology and Pediatric Nutritional Support Group, Hospital
Universitario de la Fundacion Santa Fe de Bogota, Bogota, Colombia
Introduction: Colonoscopy is a diagnostic/therapeutic examination that requires excellent visualization through
adequate cleansing. Polyethylene glycol and sodium picosulfate are the most commonly used preparations; however,
they have not been standardized in children.
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Objective: To identify the variation in the level of intestinal cleansing, according to the Boston scale, of sodium
picosulfate with magnesium citrate in patients aged 2 to 17 years at the Hospital Universitario Fundación Santa Fe
de Bogotá (HU-FSFB) during 2020-2022.
Methodology: Analytical, cross-sectional, prospective, observational, analytical study. Patients with indications for
colonoscopy were included. The cleansing protocol included: Travad Pik: sachets with sodium picosulfate 10 mg;
magnesium oxide 3.5 g and citric acid 12 g; providing three schemes: 1 sachet: 2-4 years; 1.5 sachets: 5-9 years and
two sachets: 10-17 years of age. The Boston scale was used to classify the level of cleanliness. The ethics committee
approved the protocol.
Results: 30 ileocolonoscopies were performed. The mean age was 12.3 years ± 4.13 SD. 53.3% were male. The
main indication was intestinal bleeding in 10 (33%), followed by abdominal pain in 8 (26.6%) and inflammatory
bowel disease in 6 (20%) of the patients. 28 (93.3%) patients completed the preparation; two did not complete it due
to nausea, and 15 (51%) it was easy to take. 29 (96.7%) obtained a score of 8-9/9 on the Boston scale, reaching the
ileum in 29 (96.7%). 9 (30%) patients reported pain, abdominal distension/bloating, or nausea within 24 hours after
the procedure (see table 1).
Conclusion: Bowel preparation with sodium picosulfate and magnesium citrate allowed reach the terminal ileum in
96.7% of patients, with a Boston score of 8-9/9 in 96.7%, was well tolerated, safe, and allowed optimal bowel
cleansing.

Table 1. Clinical characteristics of pediatric colonoscopy patients.
EOSINOPHILIC DISORDERS
516 IS EOSINOPHILIA IN CHILDREN WITH EOSINOPHILIC ESOPHAGITIS IMPACTED BY THE
USE OF INHALED CORTICOSTEROIDS FOR ASTHMA? Alison Laxer1, Toni Webster2, Rikah Lerer2, Toba
Weinstein2
1
Pediatrics, Cohen Children's Medical Center, Queens, NY; 2Pediatric Gastroenterology, Liver Disease and
Nutrition, Cohen Children's Medical Center, Queens, NY
Background: Eosinophilic esophagitis (EoE) is an allergen mediated chronic inflammatory disease of the
esophagus characterized by both esophageal dysfunction and inflammation with ≥15 eosinophils per high power
field (eos/HPF) on esophageal biopsies. One treatment option for EoE is topical corticosteroids, in which steroids
are swallowed rather than inhaled from a metered dose inhaler. We hypothesize that children with asthma on a daily
inhaled corticosteroid (ICS) for asthma treatment would have fewer eosinophils on endoscopic biopsies at the time
of initial endoscopy when compared to children who did not receive an inhaled corticosteroid.
Methods: We performed a single center retrospective chart review of children 2 to 18 years of age who were newly
diagnosed with EoE at a tertiary care center between January 2010 and December 2021. We compared EoE patients
who did not have a diagnosis of asthma, had a diagnosis of asthma and were not on a daily ICS, and had a diagnosis
of asthma and were on a daily ICS. The number of eosinophils on both distal and proximal esophageal biopsies at
the time of diagnosis of EoE were documented. Patients on oral steroids, other immunosuppressive agents, antacids
as well as underlying gastrointestinal disorders were excluded from the study.
Results: 94 patients met inclusion criteria. 65 were males, 29 were females. Age range 2 to 17 years. 61 did not
have a diagnosis of asthma (41 males, 20 females, average age 10.1 years), 17 had a diagnosis of asthma and were
not on daily ICS (12 males, 5 females, average age 12.6 years), and 16 had a diagnosis of asthma and were on daily
ICS (12 males, 4 females, average age 9.7 years). Mean eos/HPF on distal biopsies were 69.9±30.5 in those without
asthma, 67.4±33.2 in those with asthma not on daily ICS and 68.9±28.6 in those with asthma on daily ICS (p=0.96).
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Mean eos/HPF on proximal biopsies were 57.9±35.4 in those without asthma, 55.3±34.0 in those with asthma not on
daily ICS, and 46.1±38.9 in those with asthma on daily ICS (p=0.62).
Conclusions: There was no significant statistical difference in eosinophilia in distal biopsies among the three
groups. Proximal biopsies in those with EoE and asthma on daily ICS demonstrated lower eosinophil counts than
those without asthma or with asthma but not using daily ICS; however, calculations did not reach clinical
significance (p>0.05). Patients already on daily inhaled corticosteroids for asthma may inadvertently swallow some
of their treatment leading to a reduction in the number of eosinophils in the proximal esophagus. Prospective data
collection would be more accurate in identifying patients with asthma and those using daily ICS as well as
compliance with medication. Prospective data collection may lead to a more robust difference in proximal
esophageal eosinophilia of our patients with asthma and EoE using ICS and thus may alter the way we interpret
proximal esophageal biopsies and treat this patient population.

517 EPIDEMIOLOGY OF EOSINOPHILIC ESOPHAGITIS IN PEDIATRIC GASTROENTEROLOGY AND
ALLERGY/IMMUNOLOGY CLINICS IN SOUTH FLORIDA. Antonia Rovira1, Miguel Lanz2, Richard Arboleda3
1
Medical Education, Nicklaus Children's Hospital, Miami, FL; 2AAADRS Clinical Research Center, Coral
Gables, FL; 3Pediatric Gastroenterology Associates, Miami, FL
Background
Eosinophilic Esophagitis (EoE) is a gastrointestinal disorder due to a chronic allergic/immune Th-2 mediated
disease of eosinophilic dysfunction/infiltration of the esophageal mucosa that is increasing in incidence in developed
countries. The standard of care currently involves high-dose proton pump inhibitor therapy, swallowed steroids, and
food elimination diets. Recently an anti-IL4/IL13 monoclonal antibody was approved by the FDA for EoE in those
12 years and older. With the advance of new treatments for EoE, it is important to study characteristics of EoE in
different populations. Studies on the incidence/prevalence of EoE in Spain, Latin America, and U.S. Medicaid
populations have shown conflicting results as to minorities with EoE, and there are no studies of the Hispanic
population specific to South Florida. This study aims to evaluate the epidemiology of EoE presenting to pediatric
specialty clinics in metropolitan Miami area.
Methods
A retrospective chart review of 218 patients with EoE presenting to pediatric GI and Allergy specialty clinics in
Miami, FL was performed. Patients aged 3-17yrs who presented to clinic from 2017 to 2022 were evaluated. Patient
demographics, presenting symptoms, esophageal mucosal appearance, peak eosinophil count, and atopy status were
collected and analyzed.
Results
A total of 8988 patients were seen in the pediatric GI clinic. Of these patients, 175 had an EoE diagnosis. The
incidence was 2 per 1000 cases and prevalence of EoE was 1.95%. In total, 160 patients were Male (73%), 89% of
patients identified as White and 85% identified as Hispanic/Latino. Mean age at diagnosis was 9.8 years. The most
common presenting symptom was abdominal pain. The mean peak eosinophil number was 59/hpf; 54% had a
reported comorbidity of atopic disease.
Conclusion
In our South Florida community, with its majority of White-Hispanic/Latino population, our Pediatric GI and
Allergy clinics found EoE in children to be discovered in increasing numbers of esophageal biopsies in atopic males
with the clinical presentation of abdominal pain and dysphagia. The incidence of pediatric EoE from our mostly
Hispanic/Latino U.S. population was found to be unique in the literature. Given the advent of new and future
pharmacological therapies, which treat the underlying systemic disease, updated epidemiologic data of diverse U.S.
populations can help guide treatment decisions and lead to an improved standard of care for EoE.

520 BASELINE DEMOGRAPHICS AND DISEASE CHARACTERISTICS OF ADOLESCENT AND ADULT
PATIENTS WITH EOSINOPHILIC ESOPHAGITIS (EOE): FROM PART B OF THE 3-PART,
RANDOMISED, PLACEBO-CONTROLLED, PHASE 3 TREET STUDY. Mirna Chehade1, Priscilla Page2, Ikuo
Hirano3, Xian Sun4, Eilish McCann4, Bethany Beazley4, Kiran Patel5, Arsalan Shabbir4
1
Icahn School of Medicine at Mount Sinai, New York, NY; 2DHAT Research Institute, Garland, TX; 3Northwestern
University Feinberg School of Medicine, Chicago, IL; 4Regeneron Pharmaceuticals
Inc, Tarrytown, NY; 5Sanofi, Bridgewater, NJ
Objectives and Study: Eosinophilic esphagitis (EoE) is a chronic, type 2 immune-mediated disease predominantly
diagnosed in White young adult males, and is increasing in other racial groups. Dupilumab, a fully human mAb,
blocks the shared receptor component for IL-4/IL-13, key and central drivers of type 2 inflammation in multiple
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diseases. In Parts A/B of the 3-part, double-blind, placebo-controlled, phase 3 LIBERTY EoE TREET
(NCT03633617) study, dupilumab 300mg weekly vs placebo demonstrated significant, clinically meaningful
improvements in symptomatic and histologic aspects of the disease in adolescents/adults with EoE up to 24 weeks
(wks) and was generally well tolerated. Part B also assessed dupilumab 300mg every 2 wks. In patients (pts) from
Part A who continued to Part C, efficacy was sustained to Wk 52. Here we show detailed baseline (BL)
demographic and disease characteristics of adolescent/adult pts with EoE in Part B.
Methods: Per inclusion criteria, Part B enrolled adolescents/adults with EoE evidenced by a peak eosinophil (eos)
count of ≥15 eos/high powered field (hpf) in ≥2 of the 3 regions of the esophagus; unresponsive to 8-wks treatment
with high-dose proton-pump-inhibitors; had no other causes of esophageal eosinophilia; and had the following:
history of ≥2 episodes of dysphagia per wk over 4 wks; ≥4 episodes of dysphagia in the 2 wks prior to BL with ≥2
requiring liquids, coughing, gagging, vomiting, or medical attention to obtain relief; and Dysphagia Symptom
Questionnaire (DSQ) score ≥10.
Results: 79 adolescents (mean age 15.0) and 161 adults (mean age 34.6) were enrolled in Part B (Table). The
majority of pts were male (adolescent/adult: 72.2/59.6%) and Caucasian (81.0/95.0%), with a mean body mass index
(BMI) of 22.7 (adolescent) and 27.1 (adult). The mean duration of EoE for adolescent/adult pts was 5.5/5.6 years,
with a mean age of onset 10.2/29.7 years. Over two thirds of pts had a history of swallowed topical corticosteroid
(STC) use, and 51.9/47.8% inadequately responsed to or were intolerant and/or contraindicated to STC treatment.
6.3/49.7% of adolescent/adult pts had a history of prior esophageal dilations, with a mean (SD) of 2.8 (4.0)/2.2 (2.7)
dilations; and 54.4/28.6% were on dietary elimination therapy at screening. The majority of adolescent/adult pts had
comorbid type 2 inflammatory diseases (91.1/88.1%), including allergic rhinitis (70.9/58.1%), food allergy
(67.1/46.9%), asthma (50.6/31.3%), and atopic dermatitis (29.1/15.6%). Mean (SD) baseline scores for
adolescent/adult pts were: DSQ, 36.2 (12.1)/36.9 (10.8); EoE-endoscopic reference score (EREFS), 6.2 (3.0)/7.7
(3.1); EoE-histology scoring system (HSS) grade, 1.3 (0.4)/1.3 (0.4); EoE-HSS stage, 1.3 (0.4)/1.2 (0.3). Mean (SD)
baseline peak esophageal eosinophil counts for adolescent/adult pts were 80.6 (44.3)/90.3 (46.3) eos/hpf, median
(Q1–Q3) levels of peripheral eos were 0.5 (0.3–0.6)/0.4 (0.3–0.5) Giga/L and serum total IgE levels were 235.0
(102.0–586.0)/112.0 (42.3–237.0) IU/mL.
Conclusion: The BL characteristics of pts enrolled in Part B of the phase 3 LIBERTY EoE TREET showed this was
a symptomatic, severely inflamed, and previously difficult-to-treat population in the adolescent/adult subgroups.
Demographic characteristics were similar in adolescent/adult pts, although fewer adolescent pts had a history of
dilations.
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521 IDENTIFYING HEALTH DISPARITIES IN CHILDREN WITH EOSINOPHILIC
ESOPHAGITIS. Pooja Mehta1,3, Zhaoxing Pan2, Wenru Zhou2, Cassandra Burger1, Calies MenardKatcher1,3, Glenn Furuta1,3
1
Pediatrics, Children's Hospital Colorado, Aurora, CO; 2Biostatistics, University of
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Colorado, Denver, CO; 3University of Colorado, Denver, CO
Objectives: To 1) identify patient and neighborhood characteristics of children diagnosed with eosinophilic
esophagitis (EoE) in a tertiary care center, and 2) determine the association between socioeconomic status (SES),
race, ethnicity, urbanization, and commonly used diagnostic and management choices in children with EoE.
Background: EoE is a food-driven atopic disease that has grown markedly in incidence and prevalence over the last
2 decades. While there is a greater understanding of its epidemiology, little remains known regarding the impact of
social, economic, and environmental factors on disease outcomes. This is particularly relevant given that in other
atopic diseases such as asthma, these social determinants of health have negatively impacted disease outcomes and
quality of life.
Methods: This retrospective cohort study included children aged 0-18 years old with EoE and cared for by a large
tertiary care center between January 1, 2009 and December 31, 2020. EoE was defined based on ICD-9 or 10 codes.
Patient demographics and clinical data was extracted from electronic health records. Area Deprivation Index (ADI)
– a validated composite index of neighborhood level socioeconomic disadvantage – was used as a proxy for SES.
Rural-Urban Commuting Area codes were used to classify patients as living in an urban or rural area. Data was
analyzed using student t-tests, Spearman correlations, and multivariate linear and logistic regression.
Results: A total of 1,854 children were included in the study. Table 1 describes the demographic features of the
patient population. The majority of children with EoE had low ADI scores, indicating they reside in more
socioeconomically advantaged areas (Figure 1). Children from areas of lower SES were less likely to have
radiographic evaluation of their disease (p<.0001). While there was no difference in frequency of dilation, younger
age at dilation was associated with lower SES (p=.008). Black children with EoE were younger at diagnosis
(p=.002), were younger at first dietician appointment (p=.01) and feeding therapy appointment (p<.001). Black
children had less visits with feeding therapy (p=.008). Hispanic children had BMI z-scores that were slightly higher
at diagnosis (p<.001). Children from rural areas had less visits with a dietitian (p=.008), less visits with feeding
therapy (p=.008) and were younger at feeding therapy visits (p<.001). Univariate analysis revealed that children
from low SES, Black children, and Hispanic children were less likely to be seen in a multidisciplinary EoE clinic
however on multivariate regression analysis, only SES remained significant (p<.001). No differences were noted in
age of first endoscopy, time between seeing a gastroenterologist and EoE diagnosis in the medical record, or foreign
body removal.
Conclusion:
In a large single center pediatric study, rural, poor, and historically marginalized patients with EoE experience
differences in care. Socioeconomic status, race, ethnicity, urbanization may modify diagnostic and management
choices in children with EoE.
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522 ARE THERE DIFFERENCES IN EOSINOPHILIC ESOPHAGITIS PATIENTS WHO PRESENT
WITH AND WITHOUT FOOD IMPACTIONS? A SINGLE CENTER COMPARATIVE STUDY. Raul
Sanchez4, Sabine Eid1, Julie Luna-Torres1, Elizabeth Erwin2, Mariah Eisner5, Evan S. Dellon3, Brendan
Boyle4, John Russo4, Rajitha Venkatesh4
1
Pediatrics, Nationwide Children's Hospital, Columbus, OH; 2Allergy and Immunology, Nationwide Children's
Hospital, Columbus, OH; 3Division of Gastroenterology and Hepatology, The University of North Carolina at
Chapel Hill School of Medicine, Chapel Hill, NC; 4Pediatric Gastroenterology and Hepatology, Nationwide
Children's Hospital, Columbus, OH; 5Center for Biostatistics, Nationwide Children's Hospital, Columbus, OH
Background: While patients diagnosed with eosinophilic esophagitis (EoE) often present with an esophageal food
impaction (EFI), there are also patients diagnosed with EoE who present only with symptoms of dysphagia,
dyspepsia, emesis, or abdominal pain and never have an EFI. However, differences between these groups has not
been well described. We aimed to investigate the differences between EoE patients who first present with EFI and
those who do not present with an EFI over the course of their disease. We hypothesized that the EoE patients with
EFI are a more severe phenotype at presentation than non-EFI EoE patients.
Methods: We performed a retrospective chart review of pediatric patients who were diagnosed with EoE at
Nationwide Children’s Hospital (Columbus, OH) from 2018-2021. The EoE patients who presented with EFI were
matched 1:1 with EoE patients without EFI chosen based on the closest proximity of diagnosis date. Data extracted
from the medical record included age, gender, comorbidities, histologic findings including eosinophil count
(eos/hpf) and lamina propria fibrosis (LPF), baseline and follow-up endoscopic and histologic findings, and
treatments used. Comparisons between EoE patients with EFI (EoE-EFI) and those without EFI (EoE non-EFI) were
performed using the Wilcoxon rank sum test for continuous variables and the chi-square or Fisher’s exact test for
categorical variables.
Results: Of the 106 EoE patients included, the EoE-EFI group was diagnosed at an older age compared to the EoE
non-EFI group (13.8 years vs 11.0 years; p = 0.04). The groups did not differ by co-morbid medical diagnoses
including atopic diseases, celiac disease, or inflammatory bowel disease (see Table). Peak eosinophil count at
diagnosis were also similar (45 eos/HPF vs 40 eos/HPF, p = 0.12). There was a strong trend towards more frequent
LPF on initial diagnostic endoscopy in the EoE-EFI group (64% vs 45%, p = 0.051).
Numerically fewer patients in the EoE-EFI group achieved remission compared to the EoE non-EFI group (32% vs
49%), but this was not significant (p = 0.075). However, more endoscopic procedures were necessary to achieve
mucosal remission in the EoE-EFI group as compared to the EoE non-EFI group (3.0 vs 2.0, p = 0.029). Of the
patients in histologic remission, there was no difference in the rates of combination therapy versus monotherapy
used to achieve histologic remission between the groups.
Conclusions : While patients with EoE who presented with EFI were generally similar to those who presented
without EFI, the EoE-EFI patients were older, had a trend towards more LPF, and took a longer treatment course to
achieve remission. While this is suggestive of a more severe phenotype that is more difficult to treat in the EoE-EFI
patients, additional data are needed to confirm this finding.
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523 ESOPHAGEAL FOOD IMPACTION MANAGEMENT, BIOPSY RATES, AND DETECTION OF
EOSINOPHILIC ESOPHAGITIS DIFFER BETWEEN PEDIATRIC GASTROENTEROLOGY AND
SURGERY: A SINGLE CENTER RETROSPECTIVE REVIEW FROM 2018-2021. Raul Sanchez7, Sabine
Eid1, Julie Luna-Torres1, Brian Kenney5, Elizabeth Erwin2, Mariah Eisner3, Evan S. Dellon4, Brendan Boyle6, John
Russo6, Rajitha Venkatesh6
1
Pediatrics, Nationwide Children's Hospital, Columbus, OH; 2Allergy and Immunology, Nationwide Children's
Hospital, Columbus, OH; 3Center for Biostatistics, Nationwide Children's Hospital, Columbus, OH; 4Division of
Gastroenterology and Hepatology, The University of North Carolina at Chapel Hill School of Medicine, Chapel
Hill, NC; 5Pediatric Surgery, Nationwide Children's Hospital, Columbus, OH; 6Division of Gastroenterology and
Hepatology, Nationwide Children's Hospital, Columbus, OH; 7Pediatric Gastroenterology and
Hepatology, Nationwide Children's Hospital, Columbus, OH
Background: Esophageal food impaction (EFI) is an emergency that can be addressed either by pediatric
gastroenterology (GI) or surgery, depending on institutional practice. With different specialties performing the same
procedure, practice variability is possible, particularly in the endoscopic approach. We aimed to investigate
differences between GI and surgical approaches to pediatric esophageal food impaction.
Methods: We performed a retrospective chart review of pediatric patients who presented to Nationwide Children’s
Hospital (Columbus, OH) from January 2018-December 2021 with an EFI requiring an endoscopic procedure were
included. Data extracted from the medical record included age, sex, comorbidities, method of food removal, whether
biopsies were obtained, and biopsy results. Comparisons between patients treated by GI or surgery were performed
using the Wilcoxon rank sum test for continuous variables and the chi-square or Fisher’s exact test for categorical
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variables.
Results: Of 101 pediatric patients identified who presented with EFI requiring endoscopic intervention, 78 (77%)
were performed by GI and 23 (23%) were performed by pediatric surgery. Patients managed by GI were older than
those managed by surgery (13.9 vs 8.2 years, p = 0.002). Comorbid atopic diseases such as asthma, allergic rhinitis,
or eczema were similar between the two groups (see Table). Patients with tracheoesophageal fistula or congenital
esophageal stricture were managed more frequently by the surgery team (p<0.001).
At the time of endoscopy, 18 patients spontaneously passed the food impaction into the stomach after anesthetic
induction. For endoscopic technique, GI more frequently performed endoscopic pull/extraction compared with
surgery (41% vs 13%), while GI less frequently endoscopically pushed the food bolus into the stomach than surgery
(36% vs 74%) (p = 0.007). The rate of obtaining biopsies also differed between the two groups. GI obtained biopsies
92% of the time compared with 13% for surgery (p<0.001). GI biopsy rates by respective year were 95%, 89%,
89%, and 96%. Surgery biopsy rates by respective year were 25%, 14%, 0%, and 0%. Among patients with biopsies
obtained, 60 (83%) of the GI patients had esophageal eosinophilia defined as ≥15 eos/hpf and 1 (33%) of the
surgical patients had ≥15 eos/hpf.
Conclusions: We identified differences in endoscopic approach to managing EFIs between medical (GI) and
pediatric surgical specialties. Pediatric GI physicians were more likely to extract the food bolus rather than pushing
it into the stomach, and more frequently obtained esophageal biopsies, than pediatric surgeons. While both
endoscopic techniques were successful in managing the acute event, the difference in biopsy rates has clinical
implications. There were high rates of esophageal eosinophilia meeting diagnostic criteria for eosinophilic
esophagitis in patients that were biopsied at initial diagnosis. Emphasis on the need for biopsy at the time of EFI is
an important aspect to standardize care in order to efficiently diagnose EoE without repeat procedures needed, and
we believe that this demonstrates an area in endoscopic care that is ripe for multi-disciplinary collaboration for
improvement.

524 TREATMENT RESPONSE OF ELIMINATION DIET THERAPY FOR PEDIATRIC PATIENTS WITH
EOSINOPHILIC ESOPHAGITIS: DOES AGE MATTER?. Sally Schwartz1, Maria Manuel-Rubio3, Natalie
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Hoffmann2, Kaitlin Keeley2, Joyce Chesniak3, Joshua Wechsler2
1
Clinical Nutrition, Ann and Robert H Lurie Children's Hospital of Chicago, Chicago, IL; 2Gastroenterology, Ann
and Robert H Lurie Children's Hospital of Chicago, Chicago, IL; 3Nursing, Ann and Robert H Lurie Children's
Hospital of Chicago, Chicago, IL
Background: Eosinophilic Esophagitis is an allergic disease driven by chronic exposure to 1 or more food proteins in
the diet that elicits a type 2 immune response, profound esophageal eosinophilia, and symptoms of esophageal
dysfunction. Elimination diet therapy (EDT) induces histologic and symptomatic remission in children with EoE
with variable response rates drive largely by the number of foods eliminated. We have previously identified IgEmediated food allergy as risk factor for poor response to EDT. It is unknown whether age influences the response to
EDT.
Objective: To determine if patient age at initiation of EDT is associated with histologic response, and if this
association is modified by number of foods eliminated.
Methods: Retrospective review of children diagnosed with EoE and treated exclusively with empiric EDT between
2002 to 2018 who had endoscopic assessment of the treatment after a minimum of 6 weeks. Histologic response was
defined by post-treatment esophageal biopsies with peak eosinophil count of less than 15 per high powered field.
We included patients treated with multiple food elimination diets (MFED): 6FED (six food elimination diet] and
4FED (four food elimination diet) or 1FED (single food elimination diet]. 6FED includes elimination of milk, soy,
egg, wheat, peanut, tree nut, fish, and shellfish; 4fED includes elimination of milk, egg, wheat, and soy; and 1FED is
exclusively milk free. Statistical analysis utilized Mann-Whitney test for continuous variables, Chi-squared test of
homogeneity for categorical variables, and multiple logistic regression for predictive modeling.
Results: 114 patients were treated with EDT with median age 7 years (range 1-22 years). There was a male
predominance with 85 (75%) male patients and 29 (25%) female patients. 52 (46%) patients were treated with 1FED
and 62 (54%) were treated with MFED. 59 patients (52%) had an atopic history of asthma, eczema, allergic rhinitis,
or IgE-mediated food allergy. The most common atopic condition was IgE-mediated food allergy present in 48
(42%) patients. Among responders and non-responders to EDT, there was no difference in age among patients
treated with 1FED vs MFED (responders median age 7.5 vs 6.5 years, p-value 0.51; non-responders median age 6 vs
8 years, p-value 0.90). When assessed by type of diet, there was no difference in age among responders and nonresponders to 1FED (median age 7.5 vs 6.5 years, p-value 0.43) or MFED (median age 6.5 vs 8 years, p-value 0.74).
The cohort was divided into age groups based on median age of 7 years, and proportion of responders to nonresponders among patients treated with 1FED vs MFED was compared. The proportion of responders to 1FED vs
MFED was similar in patients less than 7 years (OR 0.77, CI 0.6-2.30, p-value 0.66) and in patients 7 years and
older (OR 1.59, CI 0.47-5.63, p-value 0.44). Type of diet (1FED vs MFED), age, atopic history, or presence IgEmediated food allergy did not predict response to EDT in both unadjusted models and adjusted models correcting for
age and type of diet.
Conclusion: Pediatric patients of all ages respond to EDT for treatment of EoE. Patient age at initiation of EDT does
not predict histologic response in pediatric patients with EoE. Our findings suggest that EDT can be effective
treatment for EoE regardless of age.
Funding disclosure: This work was supported by Campaign Urging Research for Eosinophilic Diseases (CURED)
Foundation.
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526 EOSINOPHILIC ESOPHAGITIS: A SURVEY QUESTIONNAIRE ABOUT PATIENTS EXPERIENCE
IN TRANSITION FROM PEDIATRIC TO ADULT CARE. Janice Khoo2, Kat Holmesstall3, Priya Borah3, Osvin
Serrano3, Shauna Schroeder1, Christy Spackman3
1
Pediatric Gastroenterology, Phoenix Children's Hospital, Phoenix, AZ; 2Pediatric Gastroenterology, Nationwide
Children's Hospital, Columbus, OH; 3School for the Future of Innovation in Society School of Arts, Media, and
Engineering, Arizona State University, Tempe, AZ
The transition away from home is often challenging. For children with chronic digestive disorders, moving away
from home and becoming more independent in their own care carries more than just the fear of new people and new
places, it also carries with it risks distinctive to the management of disease. As a relatively newer inflammatory
bowel disease diagnosis, Eosionphilic Esophagitis (EoE) patients have only recently begun to transition from
pediatric to adult care. The impact of these transitions away from the home environment and from the legal status of
child on disease management remains unexamined.
This study examined the experience of 18 to 26 year-old patients in Arizona with eosinophilic esophagitis (EoE)
who have recently become eligible to receive care from an adult gastrointestinal (GI) specialist. Potential study
participants were identified through retrospective sorting from patient databases at Phoenix Children’s hospital and
mailed an invitation to participate. 417 potential participants were identified. We additionally sought participants via
postcards available at pediatric two local GI clinics in AZ. In total, 20 people responded, of which 18 completed the
survey, a 4.8% response rate. Response rates may have been impacted by participant relocation, internet access, and
lack of paid incentive. Survey questions were developed through examination of analogous literature on other
digestive disorders, interviews with three pediatric EoE physicians who currently were working or had worked at
Phoenix Children’s, and a subset of team members’ personal experiences. Questions were available in English and
Spanish. The survey examined demographics, disease care practices before and after leaving home, food security,
and access to medical insurance. For college attendees, the survey additionally explored college food experiences
and college food infrastructures. Respondents reported being diagnosed between the age of 1 and 18. Despite being
eligible, only 3 of 18 respondents had seen an adult GI; of those 3, 2 returned to their pediatric GI. Access to health
insurance was not a confounding factor. The college environment played a role in how some, but not all, participants
managed their EoE, with participants reporting a slight increase in likelihood of eating foods they knew they
shouldn’t when with friends vs when with family. Despite the small sample size, results suggest that pediatric care
for patients over 18 would benefit from including additional resources to help patients transition to both adult
life and adult care.

527 DIAGNOSIS AND TREATMENT OF EOSINOPHILIC ESOPHAGITIS IN INFANTS AND
TODDLERS. Suzanna Hirsch, Alexandra Cohen, Eitan Rubinstein, Rachel Rosen
Gastroenterology, Boston Children''s Hospital, Boston, MA
Background: Eosinophilic esophagitis (EoE) is a chronic, immune-mediated disease with variable presentations
across age groups. While it is widely recognized that EoE symptoms differ in children versus adults, no prior studies
have investigated EoE specifically in infants or toddlers. Thus, the aims of the current study were 1) to characterize
gastrointestinal (GI) and respiratory presentations of EoE in children < 2 years and 2) to evaluate clinical and
histologic response to treatment in this youngest pediatric age group.
Methods: This was a retrospective study of children < 2 years diagnosed with EoE at a single tertiary center between
2016 and 2018. EoE was defined histologically by presence of > 15 eosinophils per high power field (eos/hpf) on at
least one esophageal biopsy. Demographic characteristics, presenting symptoms, and EoE treatments were collected
via chart review. Paired t-tests for parametric data or Wilcoxin sign-rank test for non-parametric data were used to
evaluate changes from baseline to follow-up in histology and clinical symptoms.
Results: Forty-four children ages 1.3 ± 0.4 years were included in the final sample. Thirty-eight children (86%) were
male. A majority carried diagnoses of reflux (27/44, 61%), milk protein intolerance (20/44, 45%), or aspiration
(15/44, 34%), and many were on protein pump inhibitor, PPI (19/44, 44%) or hypoallergenic formula (18/44, 42%)
at the time of the initial endoscopy. The most common presenting symptoms included gagging or coughing with
feeding (27/44, 61%), vomiting (26/44, 59%), and cough or wheeze (22/44, 50%). Initial EoE management was
variable and included treatment with PPI (27/44, 61%), swallowed steroids (13/44, 30%), dietary restrictions (23/44,
52%), or a combination of these (19/44, 43%). At follow-up, which occurred a median of 4.9 months after diagnosis,
there was a significant reduction compared to baseline in eos/hpf at all three levels of the esophagus, as well as a
reduction in the maximum eos/hpf at any level (Figure 1). Twenty patients (45%) had histologic resolution of EoE
on follow-up endoscopy. There was no difference in response based on EoE therapy, with histologic resolution seen
in 13/27 (48%) of patients on PPI, 5/13 (38%) of patients on steroids, and 11/23 (48%) of patients on a restricted
diet (P = 0.83). In addition to histologic improvement, there were significant reductions in all symptoms at followup compared to at baseline (Figure 2).
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Discussion: The diagnosis of EoE should be considered in infants and toddlers presenting with feeding difficulties,
vomiting, and cough or wheeze. EoE in this age group may mimic other common GI diagnoses, such as reflux, milk
protein intolerance, or aspiration. Most patients show histologic and clinical improvements with standard medical or
dietary interventions.

Figure 1: Improvement in microscopic evidence of eosinophilic esophagitis from baseline to follow-up

Figure 2: Reduction in symptoms after starting treatment for eosinophilic esophagitis

529 PROSPECTIVE EARLY ALLERGEN INTRODUCTION AND GROWTH TRAJECTORIES IN
CHILDREN WITH FPIAP COMPARED TO UNAFFECTED INFANTS. Victoria Martin1, Michael
Marget2, Rachael Rosow2,4, Yamini Virkud2,3, Wayne Shreffler2, Qian Yuan1
1
Pediatric Gastroenterology and Nutrition, Massachusetts General Hospital, Cambridge, MA; 2Massachusetts
General Hospital, Boston, MA; 3The University of North Carolina at Chapel Hill, Chapel Hill, NC; 4Netter School of
Medicine, Quinnipiac University, Hamden, CT
INTRODUCTION: Food protein-induced allergic proctocolitis (FPIAP) (also referred to as cow’s milk protein
allergy) is an early, common, and burdensome manifestation of gastrointestinal food allergy, yet its underlying
pathophysiology is still poorly understood. Associated with IgE-mediated food allergy independent of atopic
dermatitis, FPIAP may be an important target for food allergy prevention, but the mechanism of that association is
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unknown. Disruptions in feeding practices are common in the management of FPIAP with dietary elimination as the
mainstay of therapy, but the effects on weight gain, growth, and development of other food allergies have not been
prospectively studied. We sought to evaluate whether (1) children with FPIAP had later introduction of food
allergens, which would suggest a potential mechanism for the increased IgE-mediated FA rates, and (2) how weight
gain and growth trajectories were affected by disease status.
METHODS: As part of the ongoing prospective observational Gastrointestinal Microbiome and Allergic
Proctocolitis (GMAP) cohort Study, we used prospective and retrospective parent questionnaires which asked
parents at what age solid foods and specific allergens were introduced to their children. We used both chi square test
of frequency and univariable and multivariable survival analysis to examine whether a diagnosis of FPIAP affected
age of introduction of top allergens. Methods for diagnosis of IgE-FA and FPIAP in GMAP have been previously
published. We also examined the weight gain and growth trajectories collected at well-child visits using longitudinal
mixed effects modeling to compare differences in weight, length, and weight-for-length (WFL) among children with
FPIAP and IgE-FA, compared to unaffected children, through age 2.
RESULTS: Of the 500 children who had adequate data to examine allergen introduction, less than half had
introduced peanut by 9 months of age. Children with FPIAP did not appear to be exposed to peanut or egg any
earlier or later than unaffected infants (peanut: HR 0.96, p=0.73; egg: HR 0.88, p=0.282), and this did not change
when we restricted analyses to children born after the guidelines for early peanut introduction were published. As
expected, children with FPIAP were exposed significant later to cow’s milk protein in their own diet (HR 0.60,
p<0.001) compared to unaffected infants. Infants with FPIAP (n=134) also had significantly lower WFL than
unaffected infants (n=670) between 2 and 9 months of age when most cases present with active disease (p=0.007),
which then resolved by one year of age.
CONCLUSION: Children with FPIAP in our cohort were not exposed to peanut or egg any later (or earlier) than
unaffected children, but as expected the introduction of cow’s milk protein directly into their diet was later than
unaffected infants. We suspect this delay in introduction may contribute to (if not cause) the increased rate of IgEmediated allergy to milk in these children. Further investigation is required to examine whether earlier
reintroduction of cow’s milk in infants with FPIAP could be well tolerated and prevent subsequent IgE-mediated
milk allergy. It may be important to consider infants with FPIAP at higher risk for IgE-mediated food allergies and
to target them for earlier introduction of other allergens. Finally, WFL in infants with FPIAP falls significantly
below unaffected infants during the symptomatic period suggesting additional nutritional attention may be
warranted, though this resolves by 1 year of age.

530* IMMUNOHISTOCHEMISTRY EXPRESSION OF CYTOKINES FOR DISTINGUISHING
EOSINOPHILIC ESOPHAGITIS FROM EOSINOPHILIA DUE TO INFLAMMATORY BOWEL DISEASE .
A PILOT STUDY. Samantha Butkze1, Shaida Nasiri-Blomgren1, Diana Corao3, Zhaoping He2, Zarela Molle-Rios1
1
Gastroenterology, Nemours Children's Hospital Delaware, Wilmington, DE; 2Biomedical Research, Nemours
Biomedical Research, Wilmington, DE; 3Pathology, Nemours Children's Hospital Delaware, Wilmington, DE
Background: Eosinophilic Esophagitis (EoE) is a chronic immune/antigen mediated disease characterized by
esophageal dysfunction and histologically by eosinophil infiltration (≥15 eosinophils per high power field) of the
esophagus. EoE is driven by T-helper 2 inflammatory response leading to the generation of chemotactic signals such
as interleukin 13 (IL13) for eosinophil activation, production and release of eotaxin-3 and Major Basic Protein
(MBP). The incidence of EoE is three to five times greater in patients with Inflammatory Bowel Disease (IBD)
compared to the general population. Furthermore, clinical observation of eosinophils ≥15 in the absence of
esophageal dysphagia has been commonly noted in IBD, which creates challenge for EoE diagnosis in this
population. This study aims to differentiate true EoE from esophageal eosinophilia in IBD patients by evaluating
expression of cytokine markers IL-13, Interferon Gamma (IFNγ) and MBP in esophageal biopsies.
Methods: This was an institutional review board approved (IRB#1662846) retrospective study at Nemours
Children’s Health System from January 1, 2011, to December 31, 2020. This study included subjects (1-18 years)
who had an Esophagogastroduodenoscopy (EGD) with esophageal biopsies for IBD work up or suspicion for EoE.
We identified 30 patients with IBD-EoE ICD codes, selected 120 matched cases. Five patients were excluded due to
insufficient biopsy samples. We classified patients in five groups: EoE with ≥15 eosinophils per high power field
(eos/hpf), IBD-EoE with ≥15 eos/hpf, IBD with 1-14 eos/hpf, IBD and control group with normal histological
findings. Biopsies were stained with IL-13, IFNγ and MBP antibodies and the stained images were evaluated by
total expression levels as percent of staining area in pixels over total tissue area. The staining data along with
demographic and clinical findings were analyzed with descriptive statistics and compared among the study groups
by t-test for continuous variables and by chi-square contingency analysis for categorical variables. Receiver operator
characteristic (ROC) curves were plotted to evaluate the performance of IL-13, IFNγ, and MBP using ≥ 15 eos/hpf
as positive for EoE diagnosis.
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Results: 1) There was no significant difference in age and sex amongst case groups (EoE and IBD) 2) The majority
of EoE patients reported esophageal dysfunction symptoms at 93% compared to very low to none in EoE-IBD and
other groups (P<0.05). Most of patients in IBD groups and control group reported to have abdominal pain ranging
from 63% to 83%; higher than EoE at 24% (P<0.05). 3) Abnormal endoscopic finding was present in 97% of EoE
patients, 59% in EoE-IBD, 38% in IBD 1-14 eos; the difference was significant among the groups (P<0.05).
Similarly, EoE patients demonstrated more severe histologic abnormalities but with similar eosinophil counts as
expected. 4) MBP staining was significantly higher in EoE groups at 65.7±61.4 compared to IBD-EoE at 15.7±22.0
or IBD 1-14 eos at 1.1±3.1 (P<0.001) and negligible in the IBD only and control groups. IL-13 expression levels in
EoE were 71.1±24.2 which were significantly higher than IBD group at 28.1±17.9 and controls 24.2±15.7, but not
significantly higher than the IBD-EoE group at 57.8±26.8 or IBD 1-14 eos group at 44.7±27.8. IFNγ had a slightly
higher expression in the EoE-IBD at 8.38±10.83 compared to EoE at 5.15±15.2 or other groups, but the difference
was not significant. 5) According to cutoff value generated from ROC, MBP predicts EoE (≥15 eos/hpf) with 100%
sensitivity and 99% specificity. IL-13 had moderate sensitivity 83% and specificity 80% while IFNγ had poor
predictive value. When analyzed by groups, MBP positive rate was 100% in EoE, significantly higher than 56% in
EoE-IBD, 3% in IBD 1-14 eos and none in IBD and control. IL-13 positive rate was 83% in EoE, 63% in EoE-IBD,
41% in IBD 1-14 eos, 13% in IBD and 7% in control. 6) Finally, patients with abnormal endoscopy show
significantly higher levels of MBP at 3.94±5.42 and IL-13 at 63.6±28.5 compared to patients with normal findings at
0.33±0.95 and 37.7±23.6, respectively.
Conclusions: MBP may be an excellent marker in distinguishing true EoE from eosinophilia caused by IBD. IL-13
also proved to be a good indicator for EoE. MBP and even IL-13 reflect histologic and endoscopic change that are
not revealed by the number of eosinophils alone. Our data implies that MBP together with these endoscopic and
histologic changes can provide important data to diagnose EoE in IBD patients.
HEPATOLOGY
531 ROLE OF CARDIAC MRI IN FONTAN-ASSOCIATED LIVER DISEASE. Alexis Gumm, Rahul
Rathod, Nicole St.Clair, Paul Mitchell, Christine Lee
Boston Children's Hospital, Boston, MA
Background
Fontan-associated liver disease (FALD) is known to occur in most patients by 10 years post-Fontan surgery and can
lead to cirrhosis, portal hypertension, and hepatocellular carcinoma(1). No standard algorithm for hepatology
referral exists. Cardiac MRI (CMR) is commonly used to assess patients with Fontan circulation. We hypothesized
that compared to non-FALD patients, those with clinically significant FALD will have different cardiac indices
measured on CMR that could help prompt hepatology referral.
Methods
Data were abstracted from the Boston Children’s Hospital Fontan CMR database of post-operative single ventricle
patients. Subjects with an abdominal ultrasound with Doppler (US) from 2016-2022 at ≤2y from CMR were
eligible. Clinically significant FALD was defined by at least one of the following: 1) portal vein reversal of flow, 2)
splenomegaly, 3) moderate-to-large volume ascites, 4) significant liver masses, 5) portal vein pulsatility and liver
nodularity, or 5) dampened doppler flow (hepatic/portal vein) and liver nodularity. Demographics, US, CMR, and
labs (if ≤30d from US) were collected. Results are summarized as N (%) or median (range). Odds ratios (OR) from
logistic regression are reported with 95% confidence intervals (CI).
Results
Of the 687 subjects in the CMR database, 51 had an US ≤2y from CMR. Median age at CMR was 17.6y (8.1-42.1)
with 14.3y (3.8-33.9) since the Fontan operation. Primary cardiac diagnosis was hypoplastic left heart syndrome
(43%); 47% had right ventricle morphology and 20% had patent fenestration. In all, 23 (45%) had clinically
significant liver disease on US, 3 of which had patent fenestrations at the time of abdominal US. There was no
association between demographics, cardiac history, labs, or CMR parameters (ventricular size/function, flow
analysis, valvar regurgitation) and presence of FALD. For IVC flow, OR=2.07 (95% CI 0.97-4.43).
Conclusion
Clinically significant abnormal abdominal ultrasound findings are common in patients with Fontan circulation.
Increased IVC flow may be an important marker of FALD; however, larger, prospective studies are warranted to
identify those patients in need of early hepatology referral.
References:
Emamaullee J, Zaidi AN, Schiano T, Kahn J, Valentino PL, Hofer RE, Taner T, Wald JW, Olthoff KM, Bucuvalas
J, Fischer R. Fontan-Associated Liver Disease: Screening, Management, and Transplant Considerations. Circulation.
2020 Aug 11;142(6):591-604. doi: 10.1161/CIRCULATIONAHA.120.045597. Epub 2020 Aug 10. PMID:
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533 COMPARISON OF MACROPHAGE COUNTS AMONG SUB-TYPES OF PEDIATRIC NONALCOHOLIC FATTY LIVER DISEASE. Caitlin Cutler1, Kyle Gromer1, Joshua Wechsler1, Saeed
Mohammad2, Sarah Taylor1
1
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Nutrition, Monroe Carell Junior Children's Hospital at Vanderbilt, Nashville, TN
BACKGROUND
Non-alcoholic fatty liver disease (NAFLD) is a leading cause of liver disease in pediatrics. It is characterized by the
accumulation of fat in the liver that may lead to inflammation (non-alcoholic steatohepatitis or NASH), and
fibrosis/cirrhosis. Although NAFLD is more common in obese or overweight individuals, there is increasing
recognition of NAFLD in non-obese individuals, referred to as lean NAFLD. Previous work indicates lean NAFLD
patients have less severe disease and better prognosis as compared to obese NAFLD. Furthermore, adult studies
have identified distinct immune and metabolic profiles in obese and lean NAFLD/NASH. These have not been
characterized among pediatric NAFLD sub-types. We aimed to identify differences in hepatic macrophage
phenotype amongst obese and lean pediatric NAFLD/NASH patients.
METHODS
We conducted a retrospective review of pediatric patients with NAFLD/NASH and controls from June 10, 2012 to
July 31, 2021 utilizing stored liver biopsies at the Ann & Robert H. Lurie Children’s Hospital of Chicago. The study
groups included: obese NAFLD, obese NASH, lean NAFLD/NASH, and non-diseased control livers (patients who
underwent surgical REX shunt with normal liver histology). Lean was defined as BMI less than the 85th percentile at
time of liver biopsy. Clinical data were collected and included patient demographics and labs within 6 months of
biopsy including liver enzymes and indicators of metabolic syndrome (e.g. hemoglobin A1c). Liver tissue was
stained for CD68+ macrophage using immunohistochemistry. Utilizing Nikon 80i microscope and NIS-elements AR
software, the number of CD68+ macrophages per mm2 was calculated for each patient by averaging cell counts
across three 20x images. Statistical analyses were performed by Chi Square and ANOVA tests for categorical and
continuous variables respectively.
RESULTS
On review of patient characteristics, obese NASH and control patients were biopsied at younger ages compared to
lean NAFLD/NASH (p = 0.004) (Table 1). Control patients had the lowest BMI of all groups with a median of
67.84 (IQR 48.28 to 86.96) followed by patients with lean NAFLD/NASH at 73.65 (IQR 54.40 to 82.37). Amongst
obese patients, those with NASH had greater ALT and AST levels (ALT median 155.5, IQR 85.75 to 242.25; AST
median 87.5, IQR 61 to 137.75) as compared to those with NAFLD (ALT median 91.5, IQR 56.25 to 102; AST
median 42, IQR 40.25 to 55.25). Comparison of CD68 counts showed no significant difference across all groups as
shown in Table 1 (Kruskal-Wallis p-value 0.34). However, we identified an inverse relationship between CD68
counts and AST values only in obese NAFLD patients (Spearman r = -0.71, p-value = 0.02). CD68 counts were not
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associated with ALT or Alkaline Phosphatase levels in any group.
DISCUSSION
We demonstrate a significant association between number of CD68+ macrophages and AST levels in obese NAFLD
patients. This suggests that macrophages may play different roles in disease mechanism based on fatty liver sub-type
and a more granular analysis of macrophage subsets is needed. We anticipate that further histologic analysis of
macrophage subsets will define how specific macrophage phenotypes differ by fatty liver disease sub-type and will
correlate with degree of hepatic injury and histologic severity.

Table 1: Patient characterisitcs, lab values, and CD68+ macrophage counts amongst pediatric fatty liver disease subtypes.

535 THE ROLE OF MOLECULAR ADSORBENT RECIRCULATING SYSTEM THERAPY IN PEDIATRIC
ACUTE LIVER FAILURE OF INDETERMINATE AND INFECTIOUS ETIOLOGY: A SINGLE CENTER
EXPERIENCE. Helen Mac1, Mark Shlomovich2, Debora Kogan-Liberman1, Dominique JAN3, BEATRICE
GOILAV4, Benjamin Steinman4, Nadia Ovchinsky1
1
Department of Pediatrics, Division of Gastroenterology, Hepatology, and Nutrition, Children's Hospital at
Montefiore, Bronx, NY; 2Department of Pediatrics, Division of Pediatric Critical Care Medicine, Children's
Hospital at Montefiore, Bronx, NY; 3Montefiore Medical Center Department of Surgery, Bronx, NY; 4Department of
Pediatrics, Division of Pediatric Nephrology, Children's Hospital at Montefiore, Bronx, NY
Background:
Pediatric acute liver failure (PALF) is associated with high morbidity and mortality, as patients may die while
awaiting liver transplantation. Previously, population-wide rates were estimated at 500–600 cases per year in the
United States. However, recently, there has been a sharp global uptick in cases of children with severe hepatitis and
acute liver failure of indeterminate and infectious etiology. Limited literature in PALF has demonstrated the use of
Molecular Adsorbent Recirculating System (MARS) to bridge to support liver regeneration and spontaneous
recovery, or to bridge the gap to liver transplantation. With the rising incidence of PALF, it is crucial to better
understand the utility of MARS in the supportive care of these children. Here, we report our single-center experience
using MARS in children with PALF of indeterminate and infectious etiology.
Methods:
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In this single-center, retrospective study, data from 4 children receiving MARS therapy was included. All patients
met our institutional indication for extracorporeal liver support, fulfilling criteria for PALF with coagulopathy and
hepatic encephalopathy (HE). Patient characteristics, clinical presentation and complications of PALF, clinical and
biological data before and after each MARS session, and adverse events were recorded.
Results:
A total of 4 children underwent 14 MARS cycles during our study period. The mean age was 10.8 years (range, 4–
17 years), including 2 females and 2 males, each receiving an average of 3.5 MARS cycles. Etiologies for acute liver
failure included 1 case of disseminated varicella infection, and 3 of indeterminate causes. Three of the 4 patients
underwent liver transplant evaluation, and were listed as Status 1A; remaining patient was not a transplant candidate
given his disseminated varicella infection. One patient was mechanically ventilated. One patient had underlying
renal disease with nephrotic syndrome, while another had evidence of renal injury prior to MARS initiation. Three
of the 4 patients did require fluid removal with Prismaflex during MARS therapy. In our cohort, there was a 100%
survival rate, with full recovery of liver function post-MARS therapy in all 4 patients. All patients had grade 3
hepatic encephalopathy prior to initiation of MARS, with improvement or resolution of encephalopathy by time of
hospital discharge. A statistically significant reduction in biochemical markers was observed immediately after
completion of MARS therapy, in aspartate aminotransferase (p < 0.04), alanine transaminase (p < 0.03), ammonia (p
< 0.01), lactic acid (p < 0.01), and hepatic encephalopathy grade (p < 0.01). The reduction in international
normalized ratio (INR) approached significance, with a p-value of 0.08. By discharge, there was a continued
decrease in all biochemical markers, with normal or near normalized values. Ammonia was not checked again on
discharge, as it had improved during MARS therapy. In all patients, the MARS sessions were well-tolerated.
Clotting of the circuit, requiring resetting and repriming, was the most common complication; however, no adverse
events were experienced including significant bleeding.
Conclusions:
In our single center experience, we demonstrate that treatment with MARS therapy along with experienced ICU
management served as an effective bridge to recovery in our PALF patients of indeterminate and infectious
etiologies. All patients achieved reductions in all measured biochemical markers after MARS therapy, as well as
improvement or resolution of their hepatic encephalopathy. MARS therapy should therefore be considered in the
supportive care of children with acute liver failure of indeterminate and infectious etiologies.
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539 CLINICAL OUTCOMES OF PEDIATRIC PRIMARY SCLEROSING CHOLANGITIS IN A RACIALLY
DIVERSE, FEMALE PREPONDERANT POPULATION. James Stevens1,2, Nitika Gupta1,2
1
Department of Pediatrics , Emory University, Atlanta, GA; 2Children's Healthcare of Atlanta Inc, Atlanta, GA
Background: Primary sclerosing cholangitis (PSC) is a rare, chronic, immune-mediated liver disease. Current
treatments are limited, and many progress to end-stage liver disease requiring transplantation. Much remains to be
learned regarding pediatric PSC.
Methods: Retrospective, single-center study of PSC between 2008-2020 at a large, tertiary care children’s hospital
with robust liver transplant and inflammatory bowel disease programs and a diverse patient population.
Results: Our cohort included 84 children (52% female, 58% White, 31% Black). Mean diagnosis age was 12.8
years. Diagnosis biopsies revealed 63% with stage 3 or 4 fibrosis, 27% with concentric periductal fibrosis. Fifty
eight patients (69%) had inflammatory bowel disease (IBD) and 31 (37%) were diagnosed with PSC-AIH overlap.
Those with overlap were less likely to have IBD (55% vs 77%, p=0.049). Very early onset IBD (VEOIBD) was
prevalent (<6 years old, 22% overall, 33% White vs. 0% Black patients, p=0.01). IBD phenotype was pancolitis
(90%), including ileocolonic disease (35%) though no ileal strictures. Seven percent of patients had BMI <5% at
diagnosis, all with IBD.
PSC management included ursodeoxycholic acid (87%) and oral vancomycin (16%). Twenty five patients (30%)
developed end-stage liver disease (ESLD). Ten (12%) required variceal banding, and 16 (19%) had biliary
interventions. Sixteen (19%) underwent liver transplant, 9 (29%) with PSC-AIH overlap vs. 7 (13%) with PSC
(p=0.09), with no differences based on race. Mean time to transplant was 4.0 years. Fourteen transplant patients
(88%) required long-term dual or triple immunosuppression, and 12 (75%) had acute cellular rejection despite low
medication level variability indexes (88% with MLVI <2). Three patients (19%) had recurrent disease, and 3 (19%)
had new onset IBD after transplant. Psychiatric illness was high in transplant patients (50% vs 12%, p=0.002). One
patient was re-transplanted. Eight patients (14%) underwent colectomy. There were no deaths. Mean PSC follow-up
was 5.6 years.
Conclusions: In a large, diverse cohort of pediatric PSC there were high rates of VEOIBD, and frequent AIH
features inversely related to IBD. Advanced fibrosis was often present at diagnosis with frequent progression to
ESLD. Post-transplant complications such as disease recurrence, new-onset IBD, psychiatric illness and rejection
were seen despite medication adherence. Prospective studies are needed to further understand these findings and
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improve patient outcomes.
540 DIARRHEA IN PEDIATRIC RENAL TRANSPLANT PATIENTS. Jamie Klapp1, Henry Lin2,1, Amira AlUzri3,1, Kimberly Trieschmann2,1
1
Oregon Health & Science University School of Medicine, Portland, OR; 2Pediatric Gastroenterology, Oregon
Health & Science University, Portland, OR; 3Pediatric Nephrology, Oregon Health & Science
University, Portland, OR
Background: Pediatric renal transplant recipients are at risk for diarrhea, which impairs quality of life and is
associated with increased morbidity. The prevalence of post-transplant diarrhea is under-evaluated. The goal of this
study was to describe the frequency and etiology of diarrhea in pediatric renal transplant recipients.
Methods: A retrospective cohort study of children with renal transplant at Oregon Health & Science University
between 2016 and 2021 was performed. Diarrhea was defined as ≥ 3 stools per day with loose or watery
consistency. Demographic data, stool characteristics, medications, and diagnostic workup were abstracted.
Descriptive statistics were utilized to characterize patients with diarrhea, and t-tests were used to compare cohorts
with and without diarrhea.
Results: A total of 46 patients received a renal transplant between 2016 and 2021 with a mean age of 10.9 years
(SD= 5.3). 32 (69.6%) experienced post-transplant diarrhea with 15 patients (46.9%) having diarrhea within three
months of transplant. In 14 (43.8%), diarrhea persisted longer than one week (median duration= 9.5 days, IQR= 325 days). The average daily stool frequency was 4.9 (SD= 2.1) in patients with diarrhea, with 5 (15.6%) having
nocturnal diarrhea and 13 (40.6%) having abdominal pain.
Workup of diarrhea included: infectious stool studies, malabsorptive stool studies, and stool electrolytes, with 37.5%
referred to gastroenterology. The most common etiologies of diarrhea were medication-related (46.9%) and viral
(31.3%). Management of diarrhea addressed underlying etiology and diarrhea resolved in most patients (90.6%)
following interventions, commonly decreasing or stopping a medication associated with diarrhea.
Patients with diarrhea were significantly younger than those without (p= .002) and had significantly lower weight
(p= .035). Subgroup analysis by weight showed that 86.7% of patients with weight < 25 kg at transplant experienced
diarrhea, and mycophenolate was the etiology of diarrhea in 46.2% of patients < 25 kg compared to 10.5% of
patients > 25 kg (p= .02).
Discussion: There is a high rate of diarrhea in pediatric renal transplant recipients with most common etiologies of
medication-induced and viral. Medication-related diarrhea was most commonly from mycophenolate or magnesium
and seen more frequently in the first 3 months post-transplant. High tacrolimus levels can be associated with low
magnesium, resulting in supplementation. Decreasing the dose of mycophenolate or magnesium or substituting
azathioprine for mycophenolate led to resolution of diarrhea. As diarrhea is a known side effect of these
medications, one challenge is determining when to pursue additional diagnostic testing. Infectious stool studies were
not universally performed, and it is possible that delayed diagnosis resulted in a longer course of diarrhea due to a
combination of delayed treatment and from being on immunosuppression. Adjustment of immunosuppression in
patients with infectious diarrhea presumed to be medication-related may increase the likelihood of transplant
rejection.
Conclusion:
Diarrhea is especially concerning in smaller patients due to increased sensitivity to fluid shifts. Patients weighing <
25 kg were shown to have higher rates of diarrhea that occurred within fewer days of transplant. While diarrhea in
this population was most often immunosuppressant-related, checking infectious stool studies for diarrhea lasting >1
week should be considered.
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Table 1: Characteristics, diagnostic work-up, and etiology of diarrhea in patients with post-transplant diarrhea
(n=32).

541 DESCRIBE THE ETIOLOGY AND OUTCOME OF ACUTE LIVER FAILURE IN MEXICAN
CHILDREN FROM 2001 TO 2021 AT THE NATIONAL INSTITUTE OF PEDIATRICS . JAVIER CORDOVA
SABILLON, Fernanda Monge, Ericka Montijo-Barrios, Flora Zarate-Mondragon, Jose Francisco CadenaLeon, Erick Manuel Toro-Monjaraz, Karen Rubí Ignorosa Arellano, Roberto Cervantes-Bustamante, Jaime Alfonso
Ramirez-Mayans
Gastroenterology, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Introduction: Acute liver failure (ALF) in pediatrics is defined as: biochemical evidence of acute liver injury in the
absence of known chronic liver disease. The etiology in developed countries remains undetermined in more than
47%, followed by acetaminophen intoxication in 18%. In developing countries, infectious causes (hepatitis A virus)
are of particular importance.
Objective: To describe the etiology and demographic factors of ALF in a retrospective cohort , in a tertiary care
hospital in Mexico .
Material and method : Retrospective cohort study of 141 patients (0-18 years old ), diagnosed with ALF, from
January 1, 2000 to September 30, 2021, two groups were assigned according to the year of hospital admission . ,
group 1 (2000-2011) group 2 (2012-2021). etiology factors and survival were analyzed .
Results : The demographic characteristics and etiology distributions of the population are presented in Table 1,
where the characteristics according to each assigned group are also describe .
infectious aetiology (Hepatitis A) was the most frequent , however , when comparing the groups (Table 2), a
significant change in this aetiology es observed , with the frequency of hepatitis A being lower in the second group .
on the other hand , the frequency of death es significantly higher in group 2 regardless of the cause. Comparing both
study groups we identified in (Table 3) a significant P with respect to the ammonium value correlated directly
proportionally with the degree of death vs. survival.
Conclusions : Hepatic failure due to hepatitis A continues to be the main etiology identified in our cohort; It seems
that there is a change in trend from infectious causes to undetermined causes. In our cohort, it was observed that
ammonium, direct bilirubin and INR were statistically significant as prognostic factors to determine survival vs.
death.
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542 USING COUNTRY OF ORIGIN DATA TO IMPROVE HEPATITIS B INFECTION SCREENING AT
REGIONAL FAMILY HEALTH CENTERS. Jeannie Huang1,2, Rusvelda Cruz1, Kathleen Schwarz2, Thao Tran3
1
Pediatrics, University of California San Diego, La Jolla, CA; 2Pediatric Gastroenterology Hepatology
Nutrition, Rady Children's Hospital San Diego, San Diego, CA; 3Family Health Centers of San Diego, San
Diego, CA
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BACKGROUND: Hepatitis B viral (HBV) infection is associated with significant morbidity and mortality. In
endemic regions, HBV transmission is most commonly vertical (mother-to-child) with affected persons frequently
asymptomatic. Screening is an important method for detection of HBV infection, which is essential for disease
monitoring and treatment to prevent cirrhosis, liver failure, and hepatocellular carcinoma. Unfortunately, HBV
screening is suboptimal and hindered by lack of provider awareness regarding patient country of origin.
OBJECTIVE: To improve HBV detection rates, we embarked on a quality improvement (QI) project at regional
family health centers serving high-risk refugee populations. Baseline data demonstrated that 270 patients/week were
being screened for Hepatitis B. Our smart aim was to improve the weekly number of patients undergoing HBV
screening by 20% over the 2-year project.
METHODS: Using process mapping and failure mode and effects analysis, we constructed a key driver diagram.
Identified interventions included: improving provider awareness regarding the risk factors for HBV infection
(particularly country of origin) and how to perform HBV screening via didactic sessions and flyers in the clinic
work rooms, and electronic health record (EHR)-enabled clinical pathways to capture country of origin data and
identify persons from HBV-endemic regions for screening.
Our primary outcome was number of patients undergoing HBV screenings per week. We used Microsoft Excel and
QI Macros to develop statistical process control charts to examine changes in measures over time and used
established rules for interpretation of control charts.
RESULTS: Over the project, 4 statistical process control chart shifts occurred. We met our goal to increase HBV
screening by 20% within 7 months of starting the project (Figure 1). One notable setback occurred with the Covid19 pandemic and significant but temporary reduction in healthcare services, but we were nevertheless able to reachieve our aim by the end of the project period.
CONCLUSIONS: Using QI methodology, we increased HBV screening by 20% at regional family health centers
serving high-risk populations. Substantial improvements occurred after provider education sessions and
implementation of EHR country of origin screening. This project shows that, with provider education and EHRsupported functionalities, improved HBV screening can be a feasible goal for health centers serving high-risk
populations.

FIGURE 1. Control chart of # patients screened for HBV weekly.

547 OUTCOMES IN PATIENTS WITH PROGRESSIVE FAMILIAL INTRAHEPATIC CHOLESTASIS
TREATED WITH ODVIXIBAT WHO HAD MEDIUM OR LOWER PRURITUS SEVERITY AT BASELINE:
POOLED ANALYSIS FROM THE PEDFIC 1 AND PEDFIC 2 STUDIES. Kathleen Loomes1, Emmanuel
Gonzalès2, Tassos Grammatikopoulos3, Alain Lachaux4, Mohammad Shagrani5, Christine Clemson6, Quanhong
Ni6, Philip Stein6
1
Children’s Hospital of Philadelphia, Philadelphia, PA; 2Hépatologie et Transplantation Hépatique Pédiatriques,
Centre de Référence de l’Atrésie des Voies Biliaires et des Cholestases Génétiques, FSMR FILFOIE, ERN RARE
LIVER, Hôpital Bicêtre, AP-HP, Université Paris-Saclay, Paris, France; 3Institute of Liver Studies, King’s College
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London, London, United Kingdom; 4Hospices Civils de Lyon, Hôpital Femme-Mère-Enfant, Service
D’hépatogastoentérologie et Nutrition Pédiatrique, Lyon, France; 5Dept. of Liver & SB Transplant &
Hepatobiliary-Pancreatic Surgery, King Faisal Specialist Hospital and Research Centre−Organ Transplant Centre,
College Of Medicine-Alfaisal University, Riyadh, Saudi Arabia; 6Albireo Pharma, Inc., Boston, MA
Background: Patients with progressive familial intrahepatic cholestasis (PFIC), a group of rare pediatric liver
diseases, may experience debilitating symptoms including severe pruritus, which can affect sleep and quality of life
(QoL). In clinical practice, pruritus intensity has been shown to vary among patients with PFIC. In the phase 3
PEDFIC 1 (NCT03566238) and PEDFIC 2 (NCT03659916) trials, odevixibat, an ileal bile acid transporter inhibitor,
reduced serum bile acids (sBAs) and pruritus scores in patients whose pruritus severity ranged from medium to
severe during screening. To evaluate the effects of odevixibat treatment in patients with less severe pruritus, we used
pooled data from PEDFIC 1 and PEDFIC 2 to assess efficacy and safety outcomes in patients with PFIC who had
medium or lower pruritus severity at baseline.
Methods: The randomized, placebo-controlled, 24-week PEDFIC 1 trial investigated the efficacy and safety of daily
odevixibat in children with PFIC1 or PFIC2. PEDFIC 2 is an ongoing 72-week extension study in patients of any
age with any PFIC type. In both studies, pruritus was assessed twice daily by caregivers (range, 0−4; higher scores
indicate worse symptoms); in addition, an inclusion criterion in both studies was an average daily pruritus score of
≥2 in the 2 weeks before the randomization or screening/inclusion visit. This pooled analysis spans from patients’
first dose of odevixibat to a cutoff of January 31, 2022. The following outcomes were assessed over time in patients
who had medium or lower pruritus severity (ie, pruritus scores ≤2) at baseline (calculated as the average of all
nonmissing AM and PM pruritus scores in the 2 weeks prior to first dose of study drug): pruritus scores, sBA levels,
sBA response (ie, ≥70% reduction in sBAs from baseline or levels ≤70 μmol/L), alanine aminotransferase [ALT]
and total bilirubin levels, sleep parameters, growth, QoL (Pediatric Quality of Life Inventory [PedsQL] and PedsQL
family impact [FI] questionnaire), and treatment-emergent adverse events (TEAEs).
Results: Of the 111 odevixibat-treated patients in the pooled population, 16 had pruritus scores of ≤2 at baseline
(median [range] age, 5.2 [0.9−15.9] years; 63% female; 81% PFIC type 2; median [range] odevixibat exposure, 83
[4–153] weeks). Pruritus scores and sBA concentrations over time in these 16 patients are shown in the Figure; 5/16
patients (31%) were sBA responders with odevixibat treatment. From baseline (n=16) to week 72 (n=7), mean ALT
levels decreased from 61 to 36 U/L, respectively, and total bilirubin levels were 33 and 35 µmol/L. Improvements
were observed in mean percentage of days needing help falling asleep (baseline [n=16]: 41%; weeks 61−72 [n=7]:
18%), needing soothing (37%; 19%), and sleeping with caregiver (36%; 16%), but not in percentage of days with
scratching associated with bleeding (9%; 30%). Mean height Z scores at baseline (n=15) and week 72 (n=8) were
−2.4 and −1.4, respectively; mean weight Z scores at baseline (n=16) and week 72 (n=8) were −1.3 and −0.6,
respectively. Mean QoL total scores increased (ie, improved) from baseline (PedsQL [n=10]: 65; PedsQL FI [n=14]:
68) to week 72 (PedsQL [n=7]: 83; PedsQL FI [n=8]: 76). Fourteen of the 16 patients (88%) experienced TEAEs,
and 5/16 (31%) experienced drug-related TEAEs; none reported serious drug-related TEAEs.
Conclusions: In the PEDFIC 1 and PEDFIC 2 trials in patients with PFIC, some patients who had medium or lower
pruritus severity at baseline experienced reductions in pruritus scores and sBAs with odevixibat. Overall, patients
with medium or lower pruritus severity at baseline had mean improvements in ALT, certain sleep parameters,
growth, and QoL, and odevixibat was generally well tolerated. These data suggest that odevixibat treatment can
improve sBA levels, pruritus, hepatic parameters, growth, sleep, and QoL even in patients with PFIC who have
lower baseline pruritus severity.
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551 RISK OF DEVELOPING POST-TRANSPLANT LYMPHOPROLIFERATIVE DISEASE IN
PEDIATRIC LIVER TRANSPLANT PATIENTS WITH PRE-TRANSPLANT POSITIVE EPSTEIN-BARR
VIRUS TITERS FOLLOWING BLOOD TRANSFUSION. Lauren Nichols1, YINAN FU2, Nisreen Soufi2
1
Pediatric Residency, Children's Hospital of Los Angeles, Los Angeles, CA; 2Gastroenterology, Children's Hospital
of Los Angeles, Los Angeles, CA
Background:
Post-transplant lymphoproliferative disease (PTLD) is a serious complication for pediatric liver transplant patients.
While there are various methods of managing PTLD once diagnosed, there is still no successful preventative
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measure. One of the biggest risk factors for developing PTLD is EBV-negative recipients who receive organs from
EBV-positive donors. There has been preliminary research to suggest that recipients exposed to EBV in blood
transfusions prior to transplant can develop EBV immunity, further decreasing the risk of PTLD development posttransplant, although this data is limited in pediatric liver transplant patients.
Method:
We performed a retrospective study on children who underwent liver transplant between 2001– 2021. We collected
patient demographics, laboratory results including EBV serology, pre-transplant blood transfusion status, and posttransplant courses and complications. We compared the post-transplant EBV serology and the of PTLD in relation to
pre-transplant blood transfusion status.
Result:
A total of 364 patients received LVT during the study period. 178 (49%) were male. The average age at the
transplant was 4.7 years old. The odds of developing PTLD were approximately 11 times greater in those that first
became EBV-seropositive after liver transplant when compared to those that were EBV-seropositive before liver
transplant (p=0.002). It was noted that the odds ratio of developing PTLD was not affected by whether the patients
had received a blood transfusion or not. However, of the patients who were noted to become EBV-seropositive after
their first blood transfusion but prior to their liver transplant, none of them were documented to have developed
PTLD.
Conclusion:
From this data, we hope to expand upon our current knowledge of possible preventative modalities against PTLD
for our pre-transplant patients and look forward to learning more as our liver transplant population grows.

552 CAREGIVER BURDEN ASSOCIATED WITH CARING FOR A CHILD WITH ALAGILLE
SYNDROME: A MULTI-NATIONAL, QUANTITATIVE ANALYSIS. Lucia Quadrado1, Douglas Mogul2, Andrey
Gurevich1, Katy Gallop3, Hayley de Freitas3, Anna-Katrine Sussex3, Caleb Dixon3, Robin Howard2
1
Mirum Pharmaceuticals, AG, Zug, Switzerland; 2Mirum Pharmaceuticals, Inc, Foster City, CA; 3Acaster Lloyd
Consulting Limited, London, United Kingdom
Background: Alagille syndrome (ALGS) is a rare, genetic, life-threatening cholestatic liver disease associated with
high disease burden and diminished health-related quality of life (HRQoL) due to debilitating and intractable
pruritus, failure to thrive, and xanthomas. ALGS generally presents in the first 3 months of life and occurs in
approximately 1 in 50,000 live births. Pruritus is the most common symptom, occurring in 80% of patients. The
significant morbidity associated with pruritus results from skin lesions, pruritic self-mutilation, scarring, sleep
disruption, chronic debilitating fatigue and a negative impact on physical and psychosocial health. Although
caregiver burden is thought to be significant in those caring for a child with ALGS, including associated stress and
economic challenges, there is a paucity of published data describing this burden and no data that compares it to other
caregiver populations. The overall aim of this study was to explore the burden of caring for a child with ALGS via a
quantitative survey. This is the first comprehensive, multi-national study conducted to better understand the impact
of ALGS on a caregiver’s sleep, work productivity, mental health and other aspects of HRQoL.
Methods: A literature review was conducted to identify studies assessing the patient and/or caregiver experience of
ALGS. Following this, a qualitative study phase consisted of individual interviews with healthcare professionals
(HCPs) with experience treating ALGS and caregivers of children with ALGS to explore the symptoms experienced
and impact on child and caregiver HRQoL. Based on these data, an online multi-national (US, UK, Canada, France,
Germany, Spain, and Italy) caregiver survey was developed to understand the burden of caring for someone with
ALGS. The survey consists of demographic and clinical questions, questions about caregiver sleep, work and
productivity impact, questions about relationships and family, and validated instruments to assess HRQoL, anxiety,
and depression (EQ-5D, Hospital Anxiety and Depression Scale [HADS]). The survey was reviewed by caregivers
and patient association groups (PAGs) to ensure it included questions that adequately capture the burden
experienced by caregivers. A separate survey was also developed for a matched control group of parents from the
general population in the UK. The control group consisted of parents to a child or children without a chronic health
condition to allow a more accurate understanding of the unique impact of being a caregiver to a child with ALGS.
Results: Data collection was ongoing at the time of abstract submission and includes 180 survey participants (90 in
the ALGS caregiver population and 90 in the matched control group population). Demographic data will be
analyzed using descriptive statistics. The standardized instruments used in the survey will be scored and analyzed
according to developers’ guidelines. Key results for the ALGS caregiver population will be analyzed relative to the
control group. Regression analyses will explore which variables are most consistently associated with adverse
caregiver burden. Regional differences will also be investigated. Key results of the caregiver online survey will be
presented at the congress.
Conclusions: Although caregiver burden in ALGS is known to be significant, there is currently a lack of
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characterization of the real impact on caregivers’ daily lives. This is the first time an analysis has been conducted
comparing the HRQoL burden of an ALGS caregiver from a multi-national sample to a control group from the
general population. This study will provide deeper insights into the experiences of patients with ALGS and their
caregivers.

553 EPIDEMIOLOGICAL TENDENCY OF PROLONGED NEONATAL CHOLESTATIC SYNDROME IN
A TERTIARY CENTER IN MEXICO CITY. Mariana Roldán-Montijo, Flora Zarate-Mondragon, Amador Ortega
Hernandez, Roberto Cervantes-Bustamante, Ericka Montijo-Barrios, Erick Manuel Toro-Monjaraz, Jose Francisco
Cadena-Leon, Karen Rubí Ignorosa Arellano, Jaime Alfonso Ramirez-Mayans
Gastroenterology Pediatrics, Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Jaundice is a common condition in newborns, and those with true liver disease rather than physiological and
transient jaundice often elude early diagnosis.
Neonatal cholestasis (NC) is when the elevation of direct bilirubin is greater than 1 mg/dL (17 mmol/L), when total
bilirubin is less than 5 mg/dL, or direct bilirubin is greater than 20%. When it persists for more than two weeks, in
the first three months of life, it is considered prolonged NC.
In the last two decades, diagnosis and management has improved, which may have had a significant impact in
epidemiology and outcome of neonatal cholestasis. In Mexico there are few studies focused on epidemiology of NC.
The aim of this study was to describe epidemiology over time of neonatal cholestasis at a tertiary center at Mexico
City.
Methods
We performed a retrospective review of the medical charts of patients with neonatal cholestasis at the National
Institute of Pediatrics in Mexico City. This review included pediatric patients (0-1 year) diagnosed with cholestatic
syndrome, from 2011 to 2021. Standard descriptive statistics were used to describe distribution of age and final
diagnosis. Categorical data are expressed as number (percentage), whereas continuous data are expressed as mean ±
standard deviation (SD).
The results were compared with a cohort previously carried out in our Institute, from 2000 to 2010. We used the zTest to compare the proportions.
Results
A total of 153 patients were included. The average age of medical attention was a median of 2.38 months (SD 2.1,
median 2 and IQR 2). A total of 85 male patients (55.55%) and 68 female patients (44.44%). The final diagnoses
were: Bile duct atresia 54 (35.29%), multifactorial cause 26 (16.9%), idiopathic 19 (12.42%), Alagille syndrome 9
(5.85 %), infectious cause 10 (6.52%), autoimmune hepatitis 6 (3.82%), PFIC 6 (3.82%), endocrinological cause
(hypothyroidism and septo-optic dysplasia) 5 (3.26%), metabolic cause 2 (1.3%), galactosemia 1 (0.65%), NiemannPick 1 (0.65%), primary biliary cholestasis 1 (0.65%), secondary to parenteral nutrition 1 (0.65%) , arthrogryposisrenal dysfunction-cholestasis syndrome (ARC) 1 (0.65%) and Aicardi Goutierrez syndrome 1 (0.65%) . Diagnosis
was not concluded in 10 (6.52%) patients due to loss of follow-up.
We found a significant difference in the percentage of idiopathic neonatal hepatitis between the first study and the
current one (40.7% vs 12.42%), p= <0.0002. The following etiologies were also compared, without statistical
significance: biliary atresia (29.3% vs 35.29%), p= 0; Alagille (7.3% vs 5.88%), p= 0.64; infectious cause (4.1% vs
6.52%), p=0.14; and choledochal cyst (2.4% vs 0.65%), p= 0.27.
Discussion
Our study supports what has been reported worldwide, with bile duct atresia being the most common cause.
According to epidemiology described in our center, from 2010 to 2021, the percentage of idiopathic cases decreased
significantly, which has also been reported in other parts of the world. In addition, thanks to the advancement of
molecular techniques, different causes such as ARC and Aicardi-Goutierrez syndrome could be identified. However,
the detection age was not modified, since in the previously conducted study, the average age of detection was 2.3
months.
In the previous epidemiology of our center, multifactorial cholestasis was not described. The increase in
multifactorial cholestasis may be explained by the increased rate of prematurity and survival of newborns. On the
other hand, the diagnosis of multifactorial or transient cholestasis is one of exclusion and the current guidelines do
not address this problem at all. It is important to define how far we should investigate these patients for underlying
entities.
The difference in the proportion between the previous and the current study on idiopathic neonatal hepatitis obtained
a statistically significant result.
Conclusions
Neonatal cholestasis is an entity with high mortality and morbidity. Early recognition is the key to increased
survival, but it is still delayed in a significant number of cases, often due to the lack awareness of healthcare
professional. The prevalence of idiopathic cases has decreased, this is thanks to advances in diagnostic methods.
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Also, our research suggests that multifactorial cholestasis is a very important etiology of neonatal cholestasis, and
we should define better the diagnostic approach.

554 RACIAL AND ETHNIC DISPARITIES IN THE DIAGNOSIS AND CARE OF CHILDREN WITH
OBESITY AND NON-ALCOHOLIC FATTY LIVER DISEASE. MARICRUZ CRESPO, Judy Splawski, Thomas
Sferra
Pediatric Gastroenterology, Hepatology & Nutrition, University Hospitals Rainbow Babies & Children's
Hospital, Cleveland, OH
Introduction: It is well known that minority children experience disparities in medical care, access of care, and the
use of services. The occurrence of obesity in the pediatric population has been increasing in the past decade and it is
a risk factor for diseases affecting several organ systems including cardiovascular, pulmonary, endocrine and
hepatic. Non-alcoholic fatty liver disease (NAFLD), now known as MAFLD (metabolic associated fatty liver
disease), is one of the obesity related complications. Our aim was to examine the disparities in diagnosis and
treatment of obesity and MAFLD in obese children of different minority groups and to describe adherence to the
assessment and management of pediatric obesity as recommended by the American Academy of Pediatrics and the
guidelines for the diagnosis and treatment of NAFLD in children from the North American Society for Pediatric
Gastroenterology, Hepatology & Nutrition (NASPGHAN).
Methods: Data was collected from TriNetX, a commercial database containing health data across U.S. national
healthcare organizations. Patient counts of less than 10, are rounded up to 10 to safeguard PHI. Children ages
between 9 and 11 years old with a diagnosis of obesity between the years 2015-2021 were identified. Demographics,
laboratory evaluations, co-morbidities, and imaging results were extracted. Adherence to current guidelines was
recorded.
Results: 261,044 obese patient between 9-18 years were identified during 2015-2020. Of those, 49% were
Caucasians, 26% African Americans, and 25% Hispanics. Only 15% of the cohort had a lipid profile. Out of 39,902
children with a diagnosis of obesity with liver function tests, 41.6% were Caucasian, 28.1% Hispanic, and 29.0%
African American. Mean age was 10 years across all races. BMI was recorded in 49.9% of patients. 54% of patients
in the African American cohort had BMI documented versus 41% for Caucasian and Hispanic. A diagnosis of nonalcoholic steatohepatitis (NASH) or MAFLD was present in 2% and 7% of the obese cohort with documented liver
function tests, respectively. When stratified by race and ethnicity, 0.3% of African Americans had a diagnosis of
NASH and 2.1% had MAFLD, 2.7% of Hispanics had a diagnosis of NASH and 11.2% had NAFLD while 2.3% of
Caucasians had a diagnosis of NASH and 9.2% had MAFLD. The mean ALT was 23.92 ± 39.94 in African
Americans, 47.27 ± 60.11 in Hispanics, and 40.64 ± 64.46 in Caucasians. Caucasians and Hispanics had the most
hepatic ultrasounds recorded, 3.77% and 3.44% respectively, versus 1.45% in African Americans[SJ1] . In 2015,
only 38.6% of the obese cohort had BMI recorded versus 57.6% in 2021. The cohort with a diagnosis of NASH in
2015 was 0.2% vs 0.5% in 2021. The cohort with a diagnosis of MAFLD in 2015 was 1.8% vs 3.5% in 2021. Lipids
were checked in 70-80% of the obese cohort across the years.
Conclusions: Overall there is poor adherence to guidelines regarding evaluating children with obesity. However,
our preliminary work did not identify disparity in care between the groups. There was an increase in the number of
BMI recorded from 2015 to 2021 but there is still room for improvement. The number of patients with NAFLD is
increasing so more attention needs to be paid to these patients and diagnosis is important to prevent more serious
metabolic liver disease. It is encouraging that there were no disparity in care between the groups but future studies
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are needed to look at outcomes of those with liver disease.

555 PREVALENCE OF NASH AND FIBROSIS IN A COHORT OF CHILDREN WITH NAFLD AND
HIGH SOCIAL DEPRIVATION INDEX. Marnie Ruiz2, Saeed Mohammad3, Catherine Chapin1,2
1
Pediatric Gastroenterology, Hepatology, and Nutrition, Ann & Robert H. Lurie Children's Hospital of
Chicago, Chicago, IL; 2Northwestern University Feinberg School of Medicine, Chicago, IL; 3Division of Pediatric
Gastroenterology, Monroe Carell Jr Children's Hospital, Vanderbilt University Medical Center, Nashville, TN
Background: In parallel with the obesity epidemic, nonalcoholic fatty liver disease (NAFLD) is now the most
common cause of chronic liver disease in children and adolescents in most industrialized countries. NAFLD ranges
in severity from simple steatosis to nonalcoholic steatohepatitis (NASH), which may progress to cirrhosis. The
presence of more advanced NAFLD in childhood may be associated with increased risk of disease progression in
early adulthood and development of cardiometabolic comorbidities. We describe the presence of NASH and fibrosis
in a cohort of children with NAFLD and explore how disease severity may relate to social determinants of health.
Methods: Single-center retrospective review of children who had a liver biopsy between 2009-2019 with diagnosis
of NAFLD or NASH. Demographic, laboratory, clinical, and liver biopsy data were collected from the electronic
medical record. The Graham Center’s Social Deprivation Index (SDI) was calculated for each patient by converting
addresses to the census-tract level and measuring socioeconomic context. The SDI is a tool used to quantify levels of
disadvantage across small areas and evaluate their associations with health outcomes, with a higher score indicating
increased area level deprivation. The NAFLD activity score (NAS) was calculated based on liver biopsy results.
Patients were classified as having NASH if they had a NAS ≥ 5. Fibrosis was evaluated using the Metavir score, and
patients were classified as having minimal (stage 0-2) or advanced fibrosis (stage 3-4).
Results: 277 children with NAFLD had liver biopsies performed between 2009-2019. Median age was 12 years
(IQR 11-15) and patients were predominantly male (72%) and Hispanic ethnicity (91%). Median BMI was 98.8%ile
(31 kg/m2) with a small number of children with overweight (4%) or normal BMI (2%). Most had class I (31%),
class II (42%) or class III (21%) obesity. Dyslipidemia was common, with 51% of patients having low HDL and
14% elevated total cholesterol. Liver enzymes were elevated in the majority of patients with median ALT 106 IU/L
(IQR 60-177) and AST 58 IU/L (IQR 39-91). Ten patients (6%) had comorbid type 2 diabetes, and another 29
(16%) had HgbA1c in pre-diabetes range. Median NAS score was 4 (IQR 3-5) with steatosis the predominant
feature (49% with severe and 33% with moderate steatosis). 42% of patients had portal inflammation, while lobular
inflammation was present in 22%. Hepatocellular ballooning and Mallory bodies were seen in 60% and 35% of
patients, respectively. 30% of patients had no fibrosis, with 70% having some degree of fibrosis (45% stage 1-2 and
25% stage 3-4 fibrosis). 23 (8%) patients were taking metformin, which was the most commonly prescribed
medication. Social deprivation index median score was 85 (IQR 65-93) with the majority of patients in the highest
quartiles (80%), indicating a high level of social disadvantage and health inequity. Based on liver biopsy NAS score,
200 (72%) patients were classified as NAFLD compared to 77 (28%) with NASH. Median HDL cholesterol was
significantly lower (37 mg/dL vs 40 mg/dL, p=0.04), and median AST (76.5 IU/L vs 52 IU/L, p=0.002), ALT (135.5
IU/L vs 92 IU/L, p=0007), and GGT (50.5 IU/L vs 37 IU/L, p=0.01) were significantly higher in patients with
NASH. 193 (70%) patients had some degree of fibrosis, with 68 (35%) having advanced fibrosis. Patients with
advanced fibrosis had significantly higher median ALT (160 IU/L vs 90 IU/L, p=0.002), AST (90 IU/L vs 53 IU/L,
p=<0.001), and GGT (50 IU/L vs 37 IU/L, p=0.0008) levels compared to patients with less fibrosis.
Conclusion: Our cohort of patients with NAFLD was predominantly male, Hispanic, and with comorbid obesity and
dyslipidemia. NASH was present in 27% and associated with significantly higher liver enzymes and lower HDL. On
histology, most patients had the pediatric pattern with predominant steatosis and portal inflammation. Some degree
of fibrosis was seen in most patients, and advanced fibrosis was associated with higher liver enzymes. Our study
highlights the importance of liver biopsy in the pediatric NAFLD population to help identify children with more
severe disease. Most of our patients lived in areas with the highest social deprivation index, highlighting SDI as a
potential key socio-economic determinant of health outcomes in this population deserving of further study.

556 AUTOIMMUNE LIVER DISEASE NETWORK FOR KIDS (A-LINK): BUILDING A LEARNING
HEALTH NETWORK WITHIN IMPROVECARENOW. Amy Taylor1, James Squires2, Cyd CastroRojas5, Shehzad Saeed3, Kristin Howe4, Mary Bauer5, Lauren McClain5, Mallory Moor5, Jane Weyer4, Christine
Browner4, Nicole Weyer4, Fionna Kopp4, Alexander Weymann14, Sakil Kulkarni6, Emily Perito7, Heli Bhatt8, Gillian
Noel10, Evelyn Hsu9, Katelyn Saarela9, Nitika Gupta11, Leina Alrabadi13, Mary Ayers2, Mosab Alquraish5, Saeed
Mohammad12, Peter Margolis5, Alexander Miethke5
1
Gastroenterology, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2UPMC, Pittsburgh, PA; 3Dayton Children's Hospital, Dayton, OH; 4ImproveCareNow
Inc, Burlington, VT; 5Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 6Washington University in St
Louis, St Louis, MO; 7University of California San Francisco School of Medicine, San Francisco, CA; 8University of
Minnesota Twin Cities, Minneapolis, MN; 9Seattle Children's Hospital, Seattle, WA; 10Duke Children's Hospital and
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Health Center, Durham, NC; 11Emory University School of Medicine, Atlanta, GA; 12Monroe Carell Junior
Children's Hospital at Vanderbilt, Nashville, TN; 13Stanford University School of
Medicine, Stanford, CA; 14Nationwide Children's Hospital, Columbus, OH
Background: Children with Autoimmune Liver Disease (AILD) face the risk of chronic immune-mediated liver
disease leading to cirrhosis and liver transplant, and there is wide variation in care practices. Multi-center
collaboration is imperative to achieving improved, patient-centered outcomes. The Autoimmune Liver disease
Network for Kids (A-LiNK) is a multi-institutional collaborative comprised of 10 pediatric liver care centers and
patient/parent leaders, established in 2020 to develop novel, scalable solutions to address challenges in management
and care delivery in AILD. A-LiNK was developed in partnership with ImproveCareNow (ICN), a well-established
Learning Health Network (LHN) for Inflammatory Bowel Disease, to leverage network infrastructure and capitalize
on overlapping patient populations and treatment methodologies. We set out to utilize QI science to develop a new
disease-specific community within an existing LHN structure, aligning interests and integration along multiple
domains.
Methods: We recruited hepatology site leaders from 10 ICN centers to represent racial, ethnic, and geographic
diversity to form A-LiNK in 2020. We integrated patient/parent leaders into the network. The ICN-A-LiNK
leadership team utilized a modified Maturity Model to identify relevant factors and designate which were shared
leadership or A-LiNK specific. Domains analyzed included: A. Leadership, B. Governance and Management, C.
Quality Improvement (QI), D. Engagement and Community Building, and E. Data and Analytics. Each domain was
comprised of multiple components and given a numeric score from 1-5 corresponding to network maturity (1. Not
started, 2. Beginning, 3. Intermediate, 4. Mature, 5. Idealized State). The average from each component provided the
overall domain score. The ICN-A-LiNK leadership team determined end of pilot goals and completed bi-yearly
assessments.
Results: The ICN-A-LiNK leadership team reached consensus on the modified Maturity Model for network
development in 10/2021. Fig. 1 shows initial assessment, interval review, and end of pilot goals. Baseline leadership
was rated 2 with components of: measures dashboard creation, stakeholder input, strategic planning, and financial
sustainability. Reassessment 5/2022 yielded a score of 2.7, with progress in incorporating stakeholders and
identifying key measures. Governance and Management included network management; stakeholder participation in
governance; accessibility of knowledge, tools, and ideas; data policies, and Institutional Review Board (IRB)
protocols. Initial assessment was 2, with repeat assessment at 2.9, noting increased stakeholder leadership and 70%
approval for the prospective registry. The QI domain was rated at 2.2 at initial assessment, considering network
framework for QI, implementation projects, QI education and training, and data transparency. This was later rated
2.7 based on initiation of monthly “Action Period” calls in January of 2021 focused on QI teaching and
implementation. Engagement and Community Building showed significant development, initially scoring 2.5 and
progressing to 3.0, facilitated by highly engaged patient/parent leaders who launched A-LiNK Connections in
August of 2021, a patient/parent-led community within A-LiNK. Data and Analytics showed the least progress,
initially rated at 1.2 and only progressing to 1.3. This was driven by delays in contracts/legal agreements preventing
data sharing for the prospective registry and precluding outcomes measures at sites.
Conclusion: ICN-A-LiNK collaboration has created a novel design for LHN development for a rare disease
population within a larger, existing infrastructure. There is not a “roadmap” for such network development;
however, a modified Maturity Model can be utilized to set goals and track progress. Key learnings include early
involvement of engaged parent and patient leaders and leveraging the strengths of ICN including QI training and
implementation.

Fig 1. ICN-A-LiNK Modified Maturity Model. Domains were scored at baseline, in interval follow-up, and goals
identified for end of pilot.
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557 ASSOCIATION OF INTAKE OF HUMAN BREAST MILK AND OUTCOMES IN BILIARY
ATRESIA. Mary Elizabeth Tessier1,2, Stacey Beer1,2, Sanjiv Harpavat1,2, M. Kyle Jensen3, Vicky Ng4, Sarah
Taylor5, Michael Scheurer6,7, Benjamin Shneider1,2
1
Division of Pediatric Gastroenterology, Hepatology and Nutrition, Baylor College of Medicine Department of
Pediatrics, Houston, TX; 2Texas Children's Hospital, Houston, TX; 3Department of Pediatrics, Division of Pediatric
Gastroenterology, Hepatology and Nutrition, The University of Utah School of Medicine, Salt Lake
City, UT; 4Pediatric Gastroenterology, Hepatology and Nutrition, The Hospital for Sick Children Department of
Paediatrics, Toronto, ON, Canada; 5Pediatrics, Ann and Robert H Lurie Children's Hospital of
Chicago, Chicago, IL; 6Department of Pediatrics, Section of Hematology-Oncology, Baylor College of
Medicine, Houston, TX; 7Center for Epidemiology and Population Health., Baylor College of Medicine Department
of Pediatrics, Houston, TX
Background:
In healthy infants, human milk intake has been linked to decreased obesity, improved IQ, and improved immunity to
common illnesses. Human milk also has been shown to play a role in intestinal barrier function and modulation of
bile acid secretion, functions that could influence outcomes in pediatric cholestatic liver disease. Despite all the
potential benefits, the role of human breast milk in biliary atresia (BA) has not been examined. We hypothesized
that intake of human milk would be associated with improved outcomes in BA.
Methods:
We assessed the impact of intake of any human breast milk (ABM) as compared to intake of formula only (FO) on
outcomes in 446 infants with BA using the NIDDK-funded Childhood Liver Disease Research Network PROBE
database (NCT00061828). ABM was defined as intake of any human breast milk at 4 weeks after Kasai
Portoenterostomy (KP). The primary outcome was successful biliary drainage, defined as obtaining a total bilirubin
(TB) <2mg/dL by 3 months after KP. Secondary outcomes included survival with native liver (SNL) at 2 years,
bilirubin levels, episodes of cholangitis, incidence of ascites, and growth outcomes.
Results:
Overall, 47.5% (n=212) of infants received ABM, and 52.5% (n=234) received FO 4 weeks after KP. Only 6.2%
received exclusive human breast milk. 52% of ABM infants achieved successful biliary drainage vs 48% of FO
infants (p=0.25). The association between ABM and SNL approached statistical significance (OR= 1.47, 95% CI 12.12, p=0.053). ABM infants had a significant drop in average TB from 4 weeks to 3 months post-KP of 4.8 to 4.2
mg/dL (p=0.01) unlike the FO group (5.1 to 5.0 mg/dL, p=0.4). Infants who received ABM had lower mean DB
levels as compared to FO at 3 months after KP. (ABM DB 2.31 +/- 2.74 mg/dL (n=82) vs 3.5 +/- 4.0 mg/dL (n=113)
p=0.01) There was no difference in the presence of ascites by 6 months after KP (ascites present in 18% (n=32) of
ABM infants vs 13.5% (n=33) of FO infants, p=0.14) or development of cholangitis (44.1% (n=79) of ABM vs
45.7% (n=118) of FO developed cholangitis, p=0.74) between ABM and FO groups. At 3 months post-KP, ABM
and FO infants had no difference in average weight (7.2kg in ABM vs 6.16kg in FO, p=0.13) but mid upper arm
circumference (MUAC) was significantly greater in the ABM vs the FO group (ABM MUAC 12.7 +/- 1.6 cm vs
12.3 +/- 1.6cm in FO, p=0.03).
Discussion:
Intake of any human milk is not associated with our primary outcome, successful biliary drainage, as compared to
formula only intake. However, ABM is associated with a decrease in bilirubin levels after KP compared to infants
who received FO. Additionally, growth as measured by MUAC, was improved in ABM infants. However, other
measures of outcome were not statistically different between groups including presence of ascites, cholangitis, or
SNL. Most infants received a combination of human breast milk and formula, suggesting that beneficial effects may
be seen with partial human breast milk intake. However, given the retrospective data, causation cannot be
established. Further prospective studies are needed to better determine the amount of human breast milk associated
with this potential benefit and the mechanism of action to best counsel patients.

559 VASCULAR THROMBOSIS AFTER LIVER TRANSPLANTATION IN PEDIATRIC PATIENTS: IS
PREVENTION ACHIEVABLE?. Elise Kang1, Mercedes Martinez1, Alicia Alcamo6, Fernando Beltramo3, Kristina
Betters9, Asumthia Jeyapalan7, Sameer Kamath12, Shubhi Kaushik5, Richard Shane Mangus10, Michael
Nares7, Leslie Ridall11, Courtney Marie Rowan8, Matt Zinter4, Danielle Maue2
1
Pediatrics, Columbia University, New York, NY; 2Department of Pediatrics, Indiana University Purdue University
Indianapolis, Indianapolis, IN; 3Department of Pediatrics, Children's Hospital of Los Angeles, Los
Angeles, CA; 4Department of Pediatrics, University of California San Francisco, San Francisco, CA; 5Department
of Pediatrics, Montefiore Health System, Bronx, NY; 6Department of Pediatrics, The Children's Hospital of
Philadelphia, Philadelphia, PA; 7Department of Pediatrics, University of Miami School of
Medicine, Miami, FL; 8Department of Pediatrics, Indiana University School of
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Medicine, Indianapolis, IN; 9Department of Pediatrics, Vanderbilt University, Nashville, TN; 10Department of
Surgery, Indiana University Purdue University Indianapolis, Indianapolis, IN; 11Department of
Pediatrics, Children's Hospital Colorado, Aurora, CO; 12Department of Pediatrics, Duke University, Durham, NC
Background: Despite improved outcomes after pediatric liver transplantation (LT), thrombotic complications are
life-threatening events. Single-center studies have identified numerous risk factors for intra-abdominal vascular
thrombosis (VT), but large-scale pediatric studies in the immediate postoperative period are lacking.
Methods: This is a multicenter retrospective cohort study of isolated LT recipients <18 years old from 2017-2018 at
12 LT centers. Pre- and peri-operative variables were assessed to determine VT risk factors and associated bleeding
complications. Student’s t-tests and Chi-square were used for continuous and categorical variables. A multivariable
logistic regression was performed to identify independent predictors of VT.
Results: In the first seven post-operative days, 31/328 (9.5%) patients developed intra-abdominal VT. Abnormal
waveforms were detected on ultrasound on postoperative days 0 to 3 in 24 patients despite similar utilization of
heparin in both groups with and without VT (77.4 vs 60.9%, p=0.07). The median day of VT detection was
postoperative day 2 (IQR 0-3). Open fascia was more likely in patients with VT compared to those without VT (51.6
vs. 22.9%, p=0.001) and remained the only independent risk factor in multivariable analysis (OR = 3.4, 95% CI 1.57.6, p=0.003). A greater proportion of patients with VT received blood products compared to those without VT
(83.9 vs. 49.5%, p<0.001). Anticoagulation use did not significantly increase the risk of bleeding between those off
and on anticoagulation (25.8 vs. 17.1%, p=0.2). A higher proportion of patients with VT had graft loss (24.1 vs.
0.7%, p<0.001), post-operative infection (50.0 vs 20.3%, p<0.001), unplanned return to the operating room (69.0 vs
15.2%, p<0.001), and re-admission to the intensive care unit (25.0 vs. 11.2%, p=0.03) compared to those without
VT.
Conclusion: Prophylactic anticoagulation did not significantly increase bleeding complications. Despite the use of
prophylactic anticoagulation in the majority of patients, one in ten LT patients still developed a postoperative VT.
This finding suggests the need for additional studies to inform anticoagulation protocols and also points to the
contribution of organ selection and surgical techniques to VT that may not be modifiable with anticoagulation. The
only independent risk factor for developing VT was open fascia, likely a graft/recipient size mismatch surrogate.
Therefore, strategies to improve patient and graft size match practices may decrease the risk of thrombosis. Still,
thrombotic complications pose significant morbidity, including potential graft loss and mortality.
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Select Patient Variables Assessing Risk of Intra-Abdominal Venous Thrombosis

563* IMPACT OF DECOMPENSATED CIRRHOSIS IN CHILDREN: A POPULATION-BASED
STUDY. Mohit Kehar1, Rebecca Griffiths2, Jennifer A Flemming2,3
1
1Division of Pediatric Gastroenterology, Hepatology and Nutrition, Children's Hospital of Eastern
Ontario, Ottawa, ON, Canada; 2ICES, Queens University, KIngston, ON, Canada; 3Public Health Science, Queens
University, Kingston, ON, Canada
Background: Despite the growing burden of cirrhosis in children, data on liver decompensation at the population
level in this age group is largely unknown. The aim of this study was to describe the proportion of children with
compensated cirrhosis who develop decompensation in Ontario, Canada over the past two decades.
Methods: This is a retrospective population-based cohort study using routinely collected healthcare data from
Ontario, Canada held at ICES during 1997-2017. Diagnosis of cirrhosis was made using validated ICES definition,
and decompensation events were defined according to validated coding. Rates of decompensation, type of
decompensation, and incidence of liver transplantation after decompensation were analysed. Databases were linked
at the individual level and analyzed at ICES-Queen’s.
Results: A total of 253 (9%) of 2755 children with incident compensated cirrhosis experienced decompensation
events during the study period. When compared to patients who remained compensated (median age of 10 years
(IQR 1-15 years), those who decompensated were younger (median age of 4 years (IQR 0-13 years, p <0.001) and
more likely to be female (45% compared to 52%, p= 0.03). Patients with decompensation were more likely to visit
the emergency department in the past year (65% compared to 55%, p=0.002). The income quintile of the
compensated and the decompensated employees did not differ significantly (p=0.16). Amongst children who
developed decompensation, ascites (N=137/253, 54%) was the most common event, followed by variceal bleeding
(N=79/253, 31%), hepatic encephalopathy (n=31/253, 12%). During the study period, (N=199/2755, 7%) children
with cirrhosis had liver transplantation, of which 128 ( N=128/199, 64 %) had it after a decompensation event. The
majority (N=71/128, 77%) of patients underwent transplantation within one year of decompensation, most
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commonly after ascites (N=79/127, 62%) or hepatic encephalopathy (N=20/29, 69 %) (Figure 1).
Conclusion: We present the first study to describe rates of decompensation, type, and rate of liver transplantation
after decompensated pediatric cirrhosis at the population level. Ascites was the most frequent cause of
decompensation in our study, and approximately 77% of patients required an LT within one year of
decompensation. To improve the care of children with liver disease, early detection of liver disease, early initiation
of specific treatments as well as identification of children who are at risk of becoming decompensated are crucial.

INFLAMMATORY BOWEL DISEASE
564 COMMUNITY VULNERABILITY AND IMPACTS ON DISEASE SEVERITY IN NEWLY DIAGNOSED
PEDIATRIC INFLAMMATORY BOWEL DISEASE. Nicole Zeky1, Colleen LeBlanc1, Elizabeth
McDonough1, Dedrick Moulton2
1
Pediatric GI , Children's Hospital of New Orleans, New Orleans, LA; 2Atrium Health, Charlotte, NC
Purpose:
Social determinants of health can influence health outcomes. Geographic inequalities can also impact local care and
create areas of poverty, increased crime, food deserts, and insufficient social support. Social vulnerability refers to
the potential negative effects on communities caused by external stresses on human health like natural or disease
outbreaks. The Social Vulnerability Index (SVI) is based on 15 social factors with 4 overall themes including
socioeconomic status (below poverty, unemployed, income, no high school diploma), household composition (aged
over 65 years, aged 17 or younger, age 5 or younger with disabilities, single parent household), minority status
(minorities, English as a second language), and housing/transportation (multi-unit structures, mobile homes,
crowding, no vehicle, group quarters). Communities with greater SVI have been linked to worse clinical outcomes
in cardiovascular, respiratory, and mental health diseases. A vulnerability index scores between 0.7501 to 1 consists
of the highest vulnerable group. There is no data associated with inflammatory bowel disease (IBD). Due to its low
elevation and positioning along the Gulf Coast, the greater New Orleans Area is highly susceptible to hurricanes and
flooding, causing geographic inequalities within the city and surrounding area. Additionally, Louisiana ranks second
in the country in percent poverty, number 3 in the country for percent of population that is African American,
number 6 for high crime index and second in single parent households in the country. Inflammatory bowel disease
(IBD), consisting of both Crohn’s Disease (CD) and ulcerative colitis (UC), is a chronic disease that requires
comprehensive care including access to health care resources and adequate nutrition. The purpose of this study is to
use the SVI as a surrogate to identify communities more prone to social inequality. Our hypothesis is that patients
with higher SVI scores will have more severe disease at diagnosis compared to those with lower SVI scores.
Methods:
This study is a retrospective chart review of patients seen by the Louisiana State University Health Science Center
Pediatric Gastroenterology division at Children’s Hospital New Orleans from 2019 until 2021. A list of patients with
the diagnosis of either CD or UC after 2019 was generated. Both qualitative and quantitative data was collected.
Patient’s addresses were entered on the Centers for Disease Control and Prevention Social Vulnerability Index
interactive map to determine SVI. Disease severity at diagnosis was defined as endoscopy score indicative of severe
disease, the presence of perirectal, stricturing or penetrating disease phenotype at diagnosis, or pancolitis in a patient
with UC.
Results:
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Our study consisted of 79 patients with an average age of 12.7 years at diagnosis. Half of the patients or their
guardians self-reported being female (50.6%). Fifty-seven patients (72%) had Crohn’s Disease while 22 of the
patients had a diagnosis of ulcerative colitis (28%). Thirty-two patients were African American, Asian, Hispanic or
self-identified as other in this study. Of those belonging to racial and ethnic minority groups, 24 had severe disease
at diagnosis (75%). Fourteen patients in the racial and ethnic minority group were at the highest SVI (44%) with 12
having severe disease at diagnosis (38%). There were 47 white patients enrolled in the study. Unlike racial and
ethnic minority patients, 13% of white patients had high SVI scores with only 2 patients presenting with severe
disease (4%).
Conclusion:
There was a larger number of racial and ethnic minority patients enrolled in the study with severe disease at
diagnosis than white patients. Racial and ethnic minority pediatric IBD patients had higher SVI scores than white
pediatric IBD patients in the study. A link that associates SVI and with race and disease severity at diagnosis has not
been established. Further studies are needed to evaluate if there is a specific component of the SVI score that most
influences disease severity of pediatric IBD at diagnosis.

SVI in greater New Orleans area. Darker blue indicates higher score.

565 IMPACT OF FOOD INSECURITY ON CLINICAL OUTCOMES IN NEWLY DIAGNOSED
PEDIATRIC IBD PATIENTS. Nicole Zeky1, Colleen LeBlanc1, Elizabeth McDonough1, Dedrick Moulton2
1
Pediatric GI , Children's Hospital of New Orleans, New Orleans, LA; 2Atrium Health, Charlotte, NC
Purpose:
Inflammatory bowel disease (IBD) is an autoimmune disease that consists of Crohn’s Disease (CD) and ulcerative
colitis (UC). IBD is thought to result from an environmental trigger, one of which could be diet, in a genetically
susceptible host. Food insecurity is defined as limited or uncertain access to enough food. It is estimated that 1 in 7
children in the United States experience food insecurity which is estimated to be about 13 million children. This
number has increased since the COVID pandemic to 1 in 4. Louisiana has one of the higher rates of food insecurity
in the country with an estimate of over 249,000 children affected. Food insecurity is higher in African American and
Hispanic households. Despite nutrition playing a significant role in IBD, there is limited data on food insecurity and
IBD. Only one adult study identified that adult IBD patients had 69% higher odds of being food insecure compared
to peers without IBD. The purpose of this study is to evaluate if pediatric patients with IBD are food insecure. Our
hypothesis is that newly diagnosed pediatric IBD patients who are food insecure have worse clinical outcomes than
those who are food secure 6 months after diagnosis. The primary aim will be to assess if food insecurity is
associated with escalations in therapy within the first 6 months of diagnosis. Secondary aim of the study is to
determine if food insecurity is associated with other clinical outcomes. Food access will also be evaluated to see if
patients who are food insecure live in areas defined as a food desert, decrease access to nearby grocery stores, or
food swamps, defined as adequate access to food but mostly higher calorie food options over healthy food options.
Methods:
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This is a prospective study of newly diagnosed pediatric IBD patients seen in the Louisiana State University Health
Science Center Pediatric Gastroenterology Division at Children’s Hospital New Orleans. Patients were screened for
food insecurity using the United States Department of Agriculture’s food insecurity screening and the American
Academy of Pediatrics’ Food Insecurity 2-Question Screen. Data was collected including escalations in medication,
hospitalizations, surgeries, emergency room visits and nutritional data over the first 6 months of diagnosis. To
determine diet quality, food journals were completed, or comprehensive diet recalls were performed then analyzed
by a licensed dietitian.
Results:
There are currently 13 patients enrolled in this ongoing study. All patients have Crohn’s Disease and receive
maintenance therapy with TNF alpha antagonist (infliximab or biosimilar). Most patients are female (69%),
Medicaid insurer (54%), with approximately half identifying as white race (46%) and half identifying as African
American (46%). The average age at diagnosis was 14.4 years (± 2.7 years). Nine of the patients (69%) have no
grocery stores within 1 mile of their home. Three patients lived in a food swamp (23%), 1 of which also had low
food security. There was one patient who did not live in a food desert or food swamp but identified as having low
food security. The average BMI was 19.4 and 3 had a BMI z-score less than -1 at diagnosis. Two parents were
identified as having low food security and 2 patients screened positive for low food security. Only one survey
matched low food security for both parent and child. For transportation, many traveled to appointments by
automobile but were not owners of the automobile.
At one month after diagnosis, there was 1 medication change due to the development of antibodies, 2 courses of oral
steroids, 2 patients had an additional medication added (methotrexate for both), 3 hospitalizations, 1 surgery;
however, none of the patients fit criteria for low food security. There were 2 emergency room visits, 1 of 2 were
food insecure. Weight gain in one month ranged from 0.3 to 10.4 kilograms. One food insecure patient lost 0.8
kilograms at 1 month.
Conclusion:
While there were few patients identified as food insecure, each patient had relatively poor access to healthy food
options. Every patient in the study either fell into the category of having no grocery stores within a mile of their
home, living in a food swamp or having low food security. Establishment of additional surrogates for food insecurity
may be warranted to better assess the association of food insecurity with IBD. The significance of food insecurity in
pediatric IBD remains unclear. However, longer follow-up is planned to further assess the relationship between food
insecurity and clinical and nutritional outcomes. Additional studies are forthcoming to evaluate the impact food
quality within the diet of pediatric IBD patients has on short-term and long-term health outcomes.

566 IMPACT OF FOOD DESERTS AND FOOD SWAMPS ON ONE YEAR OUTCOMES IN NEWLY
DIAGNOSED PEDIATRIC INFLAMMATORY BOWEL DISEASE PATIENTS. Nicole Zeky1, Colleen
LeBlanc1, Elizabeth McDonough1, Dedrick Moulton2
1
Pediatric GI , Children's Hospital of New Orleans, New Orleans, LA; 2Atrium Health, Charlotte, NC
Purpose:
Food deserts are defined by the United States Department of Agriculture (USDA) as a census tract that meets
criteria as both low income and low access to a grocery store. In contrast, food swamps are defined as areas that
have a greater concentration of unhealthy food options, fast food and convenience stores, compared to healthier
options within a 0.25 mile radius. Inflammatory bowel disease (IBD) consists of both Crohn’s Disease (CD) and
ulcerative colitis (UC). Diet is thought to contribute to the risk of the development of IBD. Although important to
the ongoing care and potential environmental trigger in IBD, there is limited information about access to food and
how that might influence clinical and nutritional outcomes in pediatric IBD. The purpose of this study is to compare
access to food and its effects on clinical outcomes within the first year of diagnosis. Our hypothesis is that patients
who live in a food desert or a food swamp will have worse clinical outcomes within the first year compared to those
patients who do not.
Methods:
This study is a retrospective chart review of patients seen by the Louisiana State University Health Science Center
Pediatric Gastroenterology division at Children’s Hospital of New Orleans between 2019 and 2021. A list of patients
with the diagnosis of either CD or UC after 2019 was generated. Patient’s addresses were entered USDA’s Food
Access Research Atlas to determine if they lived in an area of low access, low income, or food desert. Each patient’s
address was mapped along with local points of food access including grocery stores, convenience stores and fast
food restaurants. Clinical outcomes collected include escalations in therapy, change in therapy, additional
medications added (immunosuppressives, mesalamines etc), oral or topical steroids needed, Emergency Room (ER)
visits, hospitalizations and surgeries throughout the first year of diagnosis.
Results:
This study included 68 pediatric patients. Patients were predominantly male (54%), non-Hispanic white (56%), and
had Medicaid as the primary insurance (56%). The average age at diagnosis was 12.4 (± 3.4 years). Most patients
were diagnosed with Crohn’s Disease (75%). Zero patients met criteria for a food swamp when using a radius of
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0.25 miles. When expanding this radius to 1 mile, 12 patients met the criteria of a food swamp. Ten patients met
criteria for a food desert.
When comparing those patients in the food desert group to the food swamp group, there was a greater percentage of
patients with an increase in biologic dose (40% vs. 17%), surgeries (30% vs. 17%), adding an additional medication
(30% vs 17%), topical steroid use (10% vs 8%), oral steroid courses (50% vs 33%), ER visits (70% to 50%),
hospitalizations (50% vs 25%) in the food desert group. The food desert group had greater percent of minority
patients compared to food swamp (80 vs 58%) but less patients with severe disease (70 to 75%).
There were only 5 patients in the food swamp group who also lived in a low income census tract. All of these
patients had Crohn’s Disease, Medicaid insurance, and were African American. When comparing this group of
patients in a food swamp and a low income census tract to the patients in the food desert group, the food desert
group had more increases in biologic dose (40% vs 0%), surgeries (30 vs. 20%), topical steroids (10 vs 0%), oral
steroids (50 vs. 0%), ER visits (70 vs. 60%), and hospitalizations (50 vs. 40%). Despite these differences, 80% of
the low income and food swamp patients met criteria for severe disease versus 70% of the food desert group.
Patients who lived in an area with adequate access to a grocery store had the lowest percentage of minority patients
(27%) and patients with severe disease (53%); however, this group had the greatest percentage of changes in
primary treatment, the addition of a second medication, topical steroid use, oral steroid use, and hospitalizations.
Conclusion:
Severity of disease at diagnosis might be related to access to healthy food options but does not predict 1 year
outcomes in newly diagnosed pediatric IBD patients. A large percent of minority patients live in areas with poor
access to healthy food options (75% of the food swamp group, 80% of the food desert group). The patients in a food
swamp and those in a food swamp and a low income census tract had greater percent of severe disease then the other
groups (75% and 80% respectively) indicating that diet pre diagnosis might impact presentation of disease but may
be less important for outcomes in the first year of diagnosis. More studies will need to be done in order to see if diet
exposure at diagnosis and its impact on clinical outcomes.

567 COLONOIDS DERIVED FROM PATIENTS WITH TRICHO-HEPATIC-ENTERIC SYNDROME
(THES) EXHIBIT ATYPICAL MORPHOLOGY AND GROWTH. Noor Nema1, Daana Roach2, Gloria
Soto1, Brooke Boyer1, Tatiana Karakasheva1, Judith Kelsen1,3, Kathryn Hamilton1,3
1
Division of Gastroenterology, Hepatology, and Nutrition, Department of Pediatrics, The Children's Hospital of
Philadelphia, Philadelphia, PA; 2University of Pennsylvania School of Veterinary
Medicine, Philadelphia, PA; 3Department of Pediatrics, University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA
Background: Very early onset inflammatory bowel disease (VEO-IBD) is a chronic inflammatory disease
diagnosed in children younger than 6 years of age. Tricho-Hepato-Enteric Syndrome (THES) is a rare, monogenic
form of VEO-IBD that is associated with mutations in two genes, TTC37 and SKIV2L. Patients with THES have a
heterogenous clinical presentation which includes chronic diarrhea, skin and hair abnormalities, and liver disease.
Other features include immune deficiencies, platelet abnormalities, facial dysmorphisms, and cardiac defects. While
available treatments may alleviate severe symptoms in patients, there are currently no curative therapies for this
potentially fatal and debilitating disease. The goal of this study is to use 3D patient biopsy-derived colonoids from
four patients with THES (and age matched controls) to understand epithelial contributions of THES gene variants in
disease pathogenesis.
Methods: Diagnostic biopsies are dissociated by enzymatic digestion (DNAse and Trypsin), and are embedded into
a single-cell suspension in Matrigel® matrix. Cell suspensions are plated at pre-determined densities and grown in
organoid culture media that provides critical stem cell niche factors. Colonoids are evaluated for atypical
morphology and growth via daily imaging. To evaluate the ability of individual stem cells to form organoids,
organoid formation efficiencies (OFE) are calculated as the percentage of organoids that grow per number of plated
cells.
Results: We observed atypical bipolar budding morphology in colonoids from patients with THES. We quantified
atypical budding frequency and found an increase in atypical budding for patients with THES (3.98% +/- 1.8 (SEM)
for TTC37 and 4.77% +/- 1.3 (SEM) for SKIV2L) compared to controls (0.81% +/- 0.41 (SEM)). Furthermore, we
observed decreased OFE in THES colonoids (5.84% +/- 0.82 (SEM)) compared to healthy controls (9.7% +/- 1.46
(SEM)).
Conclusions: Our preliminary findings showing atypical budding suggest abnormal growth of intestinal stem cells
and/or putative differentiation defects. Furthermore, reduction in OFE of THES colonoids suggests a decrease in
“stem-capacity” of THES stem cells. We are in the process of generating colonoid monolayers to study the
consequences of THES gene variants for epithelial barrier integrity and brush border enzyme expression and
function. Furthermore, we are generating induced pluripotent stem cells (iPSC) from peripheral blood mononuclear
cells from two patients (one SKIV2L variant and one TTC37 variant). We will differentiate iPSCs into colonoids to
understand the extent to which the mutation contributes to the epithelial phenotype (in the absence of inflammation
or epigenetic memory). The long-term goal of the project is to identify new targets for therapeutic intervention and
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test new potential treatments in vitro using the colonoid model.

THES colonoids exhibit aberrant growth and morphology. A. Organoid formation rate (OFR) to assess growth
efficiency. OFR was calculated on day 7 of the first passage. Each bar represents a different subject with individual
wells (technical replicates) represented. B & C. Atypical morphology (ovaloid/ budded) was observed in THES
colonoids and quantified as % of atypical colonoids over the total number of colonoids per well in B, with
representative images in C. Colonoids were evaluated at day 13-15 of the first passage. Scale bar = 500μM.
568 MANAGEMENT OF ANTI-INFLIXIMAB ANTIBODIES IN PEDIATRIC PATIENTS WITH
INFLAMMATORY BOWEL DISEASE. Noparat Prachasitthisak1,2, Benjamin Slawski3, Esther Israel1, Harland
Winter1
1
Pediatric, Massachusetts General Hospital, Boston, MA; 2Pediatric, Queen Sirikit National Institute of Child
Health, Bangkok, Bangkok, Thailand; 3Allergy and immunology, Massachusetts General Hospital, Boston, MA
Background
One of the causes of loss response to infliximab in pediatric Inflammatory bowel disease (PIBD) is development of
infliximab antibodies. Strategies for management include dose optimization or changing therapy. Evidence based
data are limited and treatments vary among providers.
Objectives
To evaluate the management of anti-infliximab antibodies in PIBD and present a desensitization strategy.
Method
Pediatric patients <21 y with PIBD who had anti-infliximab antibody testing between January 2013 to December
2021 were identified using the Research Patient Data Registry. Three patients with previous infusion reactions were
treated prospectively with a desensitization protocol that successfully resolved the anti-infliximab antibodies
resulted in tolerance of infliximab.
Results
There were 343 patients with PIBD who had IFX antibody levels measured and 62 patients (18%) had positive
antibodies. Fifty-one patients (82.3%) had Crohn’s disease and the remaining eleven (17.7%) had ulcerative colitis.
The mean age at diagnosis was 13 years (2-21 years), details of demographic data are shown in the Table. The
median duration of IFX therapy when antibodies were detected was 11 months. There were three strategies that were
primarily used to manage antibody formation. An equal number of patients (42%) had either dose optimization or a
change in therapy to an alternate anti-TNF medication (Figure). Of the 26 patients who had dose optimization, 20
(77%) patients successfully suppressed antibodies within a mean duration 3.6±7.5 months.
Three patients who had had an infusion reaction including anaphylaxis were treated with a novel 13-step
desensitization protocol and eventually resolved the IFX antibodies and tolerated IFX.
Conclusion
Patients who develop antibodies to IFX may respond to immunomodulation and dose escalation; whereas, patients
Volume 75, Supplement 1

S415

who have had reactions may achieve tolerance with a desensitization protocol. These strategies might be an effective
alternative option for a patient in whom continuing IFX is desirable.

Table Demographic data

Figure Management of positive anti-infliximab antibodies

569 ASSOCIATION BETWEEN INFLIXIMAB TROUGH LEVEL AND MUCOSAL HEALING IN
PEDIATRIC INFLAMMATORY BOWEL DISEASE. Noparat Prachasitthisak1,2, Erika Cornell1, Khanh
Le3, Anthony Mattia4, Kenan Sauder4, Christopher Moran1, Benjamin Cerel1, Harland Winter1
1
Pediatric, Massachusetts General Hospital, Boston, MA; 2Pediatric, Queen Sirikit National Institute of Child
Health, Bangkok, Bangkok, Thailand; 3Tufts Medical Center, Boston, MA; 4Pathology, Massachusetts General
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Hospital, Boston, MA
Background
Therapeutic drug monitoring (TDM) is used to optimize pediatric inflammatory bowel disease (PIBD) treatment;
however, an IFX trough level that is associated with mucosal healing is not well defined.
Objective
The aim of this study is to determine if there is an IFX trough level that is associated with mucosal healing
Method
A retrospective chart review of children receiving IFX identified 115 patients with IBD who had (i) an endoscopy
with biopsies within 3 infusion cycles of a trough IFX level; and (ii) during that period were on a stable dose without
dose escalation or modification. Two pathologists (blinded to other study data) reviewed biopsies and characterized
inflammation. Clinical data including demographic data, Paris classification, disease activity index, infliximab
trough level, inflammatory markers, as well as endoscopic and histologic findings which were entered into REDCap
database and analyzed by using Mann-Whitney U test and Spearman’s correlation. The chart review was approved
by the IRB.
Results
A total of 345 patients were identified and 115 patients met inclusion criteria. Patients’ demographic data are
summarized in Table 1. Significant inverse correlations were identified between both C-reactive protein and
erythrocyte sedimentation rate and IFX trough levels, (p= 0.01 and 0.03, respectively). There was no significant
difference between mean IFX trough levels in patients who had endoscopic remission and patients without
endoscopic remission (7.96 ± 1.06 mcg/mL, 7.73 ± 0.75 mcg/mL, p= 0.26). Patients with histologic remission did
not demonstrate significantly different IFX trough levels compared to those with persistent disease activity (7.98 ±
1.6 mcg/mL, 7.77 ± 0.6 mcg/mL, p= 0.31), Figure 1. Additionally, there was no significant correlation between IFX
trough levels and duration of treatment (mean 49.98 months, rs =0.018 ,p= 0.8).
Conclusion
Preliminary analysis of the relationship between endoscopic or histologic evidence of mucosal healing did not
correlate with IFX trough levels. Mucosal healing did however correlate with lower inflammatory markers such as
ESR and CRP.
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Figure 1 Infliximab trough level and mucosal healing

570 STANDARDIZING STEROID WEANING PROTOCOLS FOR PATIENTS WITH INFLAMMATORY
BOWEL DISEASE. Nuphar Lendner, Sharon Perry, Jonathan Moses, Thomas Sferra, Denise Young
Pediatric Gastroenterology, University Hospitals, Cleveland, OH
Background: Systemic corticosteroids are often utilized in the inpatient setting to induce remission in patients with
inflammatory bowel disease (IBD) prior to transitioning to long term therapy in the form of biologic medications.
Due to their abundance of adverse effects, steroids are not advised for long term treatment of IBD. Thus, timely
weaning of steroids after initiation of biologic therapy is of paramount importance. However, weaning steroids in
the outpatient setting requires rigorous monitoring of these patients, which can lead to missed opportunities for
weaning and prolonged steroid use. We noted local variability in the methods for follow up communication and
weaning of steroids. Creating a standardized method by which to follow up on symptoms of our IBD patients
starting a biologic medication and manage their systemic steroid wean would help to prevent missed opportunities
for weaning and avoid prolonged steroid use.
Objectives: The global aim of our quality improvement (QI) project was to increase the number of IBD patients to
be weaned off steroids by 8 weeks from discharge. The specific aim of our QI project was to increase the number of
IBD contacted by two weeks post discharge to assess readiness to start steroid wean after initiating corticosteroids
for induction of remission from 50% to 90% by May 2022.
Methods: This was a singe center QI project. Retrospective baseline data was collected for pediatric patients
diagnosed with IBD while admitted to the inpatient gastroenterology (GI) service between the dates of June 1st, 2019
through December 31st, 2020 and discharged home on systemic steroids. A protocol was then created in order to
monitor patients on systemic steroids. The protocol consists of weekly nurse phone calls to patients on steroids, as
well as a standardized weaning schedule based on short Pediatric Crohn’s Disease Activity Index and Pediatric
Ulcerative Colitis Activity Index scoring systems. The weaning schedule was distributed to the GI nurses in our
division in the form of a dot phrase for documentation when contacting patients. The QI initiative was implemented
on January 3, 2022. Analyses to evaluate the use and effectiveness of the protocol were performed monthly.
Results: There were 24 pediatric patients with IBD in our baseline data who were discharged on oral steroids with
plan to initiate biologic therapy. Of these patients, 42% were contacted within two weeks post discharge to assess
whether to start steroid wean. Fifty-four percent were weaned completely by 8 weeks post-discharge, with median of
49 days. Post-protocol initiation analysis involved 13 patients. Eight-five percent of patients were contacted within
15 days of discharge and 88.9% were weaned off of steroids by 8 weeks from discharge, with median number days
on steroids being 31 days. We also did not see an increase in the number of hospital admissions for IBD flares with
implementation of the protocol; two patients were admitted for flares pre-protocol, and one patient post-protocol
initiation.
Conclusion: In the five months since the introduction of the new steroid weaning protocol, we were able to
successfully increase the number of IBD patients initiating biologic therapy from 42% to 85% who were contacted
by 2 weeks to evaluate whether they could start steroid wean, and increased the number of patients from 54% to
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89% who were weaned off steroids by 8 weeks from discharge. Quality improvement interventions can lead to
optimized steroid use in pediatric patients with IBD.

572 EVALUATION OF A PILOT PEDIATRIC INFLAMMATORY BOWEL DISEASE TRANSITION CARE
PROGRAM. Patricia Berkanish, Jennifer Lentine, Charlene Thomas, Linda Gerber, Kimberley Chien
Weill Cornell Medical College, NewYork-Presbyterian Healthcare System Inc, New York, NY
Introduction: Transition care in pediatric Inflammatory Bowel Disease (IBD) is a top priority. However, challenges
exist such as limited funding and personnel, suboptimal coordination, communication issues between pediatric and
adult gastroenterologists, as well as the unwillingness for patients and parents to transfer. Evidence-based pediatric
IBD transition care programs described in the literature often reflect a program that involves a pediatric-adult
transition visit or clinic. However, this model may not be feasible for all centers. The aim of this pilot study was to
explore and evaluate the feasibility and effectiveness of our transition program that focuses on comprehensive
efforts prior to transfer to the adult gastroenterology provider. The program features include regular homework
assignments, transition checklist review, transition readiness assessment via questionnaire and a psychosocial
evaluation by a licensed social worker. Program feasibility was measured by enrollment success and completion of
program elements. Program effectiveness was measured by the change in participants' transition readiness scores
after one year of enrollment.
Methods: This study is an IRB-approved, retrospective review of patients enrolled in the IBD Transition Registry
from 2014-2021. Transition Readiness Assessment Questionnaire (TRAQ) scores were compared at baseline and 1
year. Demographic data was compared to outcomes using descriptive statistics including t-test and analysis of
variance (ANOVA).
Results: From 2014-2021, 75% of patients were enrolled in the transition program and research registry and an
additional 6.6% were enrolled in the transition program but opted out of the research registry. One year program
evaluation of participant accomplishment 11-15 months from the date of enrollment showed that 58% completed the
questionnaire within the timeframe and 35% were able to meet with the social worker for a psychosocial evaluation.
Overall, participation in the program increased TRAQ scores from a mean of 3.39 to 3.86, with a difference of 0.47
(95% CI 0.335, 0.606; p<0.001) (Image 1.). While there was positive change, there was no statistically significant
difference between TRAQ scores between participants who had a psychosocial evaluation and those who did not.
Conclusions: The New York Presbyterian-Weill Cornell Medical College IBD Transition Program proposes a
transition program focused on pre-transfer efforts that is implementable and effective in increasing transition
readiness scores. Additional psychosocial evaluation improved TRAQ scores, however, improvement in transition
readiness did not reach significance. This effective program can be reproduced at other institutions to assist
adolescents with IBD in this critical time period and is particularly applicable to institutions that are not able to have
integrated care programs for pediatric and adult patients.

Volume 75, Supplement 1

S420

TRAQ scores increased with statistical significance from baseline to 11-15 month follow up.

573* COMPARATIVE EFFECTIVENESS OF USTEKINUMAB VERSUS VEDOLIZUMAB IN TUMOR
NECROSIS FACTOR INHIBITOR-EXPOSED PEDIATRIC PATIENTS WITH ULCERATIVE
COLITIS. Perseus Patel1, Balu Bhasuran2, Sofia Verstraete1, Melvin Heyman1, Atul Butte2, Vivek Rudrapatna2,3
1
Pediatrics, University of California San Francisco, San Francisco, CA; 2Bakar Computational Health Sciences
Institute, University of California San Francisco, San Francisco, CA; 3Division of Gastroenterology, University of
California San Francisco Department of Medicine, San Francisco, CA
Introduction
Tumor necrosis factor inhibitors (TNFi) are a first-line treatment for patients with moderate to severe ulcerative
colitis (UC). However, up to 45% of patients lose response within 1-year. Vedolizumab (VDZ) and Ustekinumab
(UST) are commonly used second-line therapies for TNFi-exposed patients, with placebo-controlled adult clinical
trials indicating similar response rates. Although recent comparative effectiveness studies in adults with TNFirefractory Crohn’s Disease (CD) suggest greater efficacy of UST over VDZ, there are no similar data in pediatric
patients.
Aim
Using the ImproveCareNow (ICN) registry, the largest global pediatric inflammatory bowel disease collaborative,
we assessed the comparative effectiveness of UST and VDZ in the treatment of TNFi-exposed pediatric patients
with UC.
Methods
We included pediatric patients (< 21 years old) with UC who were refractory or intolerant to TNFi therapy and were
subsequently started on UST or VDZ for the first time. We excluded patients with CD or Inflammatory Bowel
Disease-unclassified, and post-colectomy patients. Our study endpoint was clinical response, a composite binary
variable defined as an improvement in the Pediatric UC Activity Index (PUCAI) or Physician Global Assessment
(PGA) scores relative to baseline and the absence of treatment discontinuation, IBD-related surgery, hospitalization,
or steroid use. This endpoint was defined at month 6 ± 2 months after treatment initiation. Missing baseline data was
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addressed using the Iterative Imputer in scikit-learn (Python 3). Our primary analysis addressed missing outcome
data using baseline response status. Sensitivity analyses included cohort restriction to ICN centers with a history of
high data capture and 3 alternative models for missing outcome data (impute missing as non-response, impute
missing as response, last observation carried forward). Baseline covariates included demographics, lab and
symptom-based measures of disease activity, and concomitant therapies. We computed log odds ratios using
multiple logistic regression.
Results
Our study included 554 patients on VDZ and 73 patients on UST. At baseline, the two groups differed on disease
duration (p<0.01) but were otherwise similar based on demographics, Paris Classification, and baseline features
including medications, labs, nutritional status, PUCAI and PGA scores (Table 1). Data capture of the primary
outcome variable revealed that 81% of the cohort had a captured response outcome. Our primary model showed a
log OR 0.07 [95% CI: -0.45 to 0.6] (p=0.78). The sensitivity analyses conducted across both the full cohort and the
restricted cohort further supported the primary finding of no significant difference in effectiveness (Figure 1).
Conclusions
Our data show similar effectiveness of UST and VDZ in TNFi-exposed pediatric patients with UC across a multicenter cohort. Replicated results across multiple sensitivity analyses lend additional support to this finding and our
imputation methodology. Although small differences in effectiveness cannot be excluded, these results suggest that
providers should more strongly consider safety, tolerability, cost, and alternate indications when deciding between
these therapies. These results also suggest an important future role for machine learning approaches to improve data
imputation, automate extraction of disease-related features and outcomes from clinical notes, and ultimately enable
high-quality real-world evidence for pediatric patients.

Log odds ratios (OR) and 95% confidence intervals (CI) for the primary (*) and sensitivity analyses.
Full cohort: all patients.
Small cohort: patients with ≥ 3 clinic visits within the past year at a contributing site identified by ImproveCareNow
as being associated with high data capture.
LOCF: last observation carried forward
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574 BARRIERS IN ADHERING TO CROHN’S DISEASE EXCLUSION DIET: A PATIENT-CAREGIVER
SURVEY. Pyae Naing, Sana Mansoor
Pediatrics, Sinai Hospital, Baltimore, MD
Background: The Crohn’s disease exclusion diet (CDED) is a specialized nutritional therapy which is used to
induce and maintain clinical remission in mild to moderate Crohn’s disease. The diet consists of whole foods
combined with partial enteral nutrition (PEN) to restore the gut microbiome, thereby reducing inflammation. During
Phase I of CDED, also known as re-biosis period, the recommendation is to have one portion of chicken breast (or
fish), two eggs, two potatoes, one peeled apple, and two bananas per day along with 50% of total energy provided
by formula. This combination provides a protein- and fiber-rich diet that gives adequate calories to increase lean
body mass, allow for appropriate weight gain, and decrease intestinal inflammation. In our prior study, we
demonstrated that 75% of our patient cohort (n =14) completed phase I of CDED using readily available polymeric
formulas such as Kate Farms, Ensure, and Pediasure instead of the recommended Modulen formula, and they
showed improvement in disease markers (fecal calprotectin and erythrocyte sedimentation rate). The purpose of this
study is now to investigate barriers to implementing the CDED from patients’ and caregivers' perspectives.
Methods: This is a descriptive research study conducted using a telephone questionnaire survey. Caregivers of 16
patients with Crohn's disease on CDED seen in the pediatric gastroenterology clinic at Sinai Hospital of Baltimore
were contacted. The survey consisted of 4 questions, including multiple choice and open-ended questions. The data
collected was then analyzed. The study is IRB exempted.
Results: The caregivers of 10 out of 16 patients took part in the phone survey (62.5%). Median age of patients was
15.5 years (range 7-18). Of the 10 patients, five are still following the CDED to varying degrees. Among these five
patients, four are on combination treatment with bi-weekly adalimumab and partial CDED while one patient
receives adalimumab with strict CDED adherence. The duration for which 10 patients remained on CDED ranged
from 6-24 months. Nine of 10 patients identified the restrictive nature of CDED and limited food choices as a barrier
to adherence. Three of 10 patients identified mandatory food requirement as a form of dietary fatigue. Two patients
stopped CDED because of disease progression. Two patients chose all-natural supplements such as ION® gut
support and Lily of the Desert ® aloe vera; they also eliminated processed food and simple sugar to control their
disease. Caregivers of both children acknowledged they had not sought traditional medical care for Crohn’s disease.
Three out of 10 continue to take formula for weight gain. One patient did not like the taste of formula and thus could
not continue CDED. Suggestions from patients’ caregivers to increase the adherence include the following: 1)
increased monitoring and better support from dietitians and nurses; 2) using Nestle Modulife phone app/program for
tracking, meal planning, recipes, and educational videos; 3) using red meat sourced directly from local butcher and
choosing a piece that has lean meat (this helps children who do not like the mandatory chicken breast); 4) using food
diary for patients following CDED; and 5) alternative functional medicine pathway using anti-inflammatory diet.
Conclusions: Each of the three phases of CDED includes food restriction. To ensure clinical response, patients must
strictly follow the diet. We demonstrated that 90% of our patients identified food restriction as a source of nonadherence. 30% reported that the mandatory foods of CDED were a source of dietary fatigue. Half of our patient
cohort still follows the CDED without strict adherence. Modifications that can improve adherence include close
follow-up appointments with dietitian and GI nurses in phase I so that necessary advice and support can be given,
making review of Nestle Modulife app mandatory for families at the initiation of CDED, and emphasizing to
families that any diet alterations or substitutes must be communicated with doctors and/or dietitians first. We
conclude that dietary therapy remains challenging and requires significant commitment from patients and caregivers.
The primary limitation of our study is the small sample size.

578 FACTORS IMPACTING PEDIATRIC GASTROENTEROLOGISTS APPROACH TO BIOSIMILAR
UTILIZATION IN INFLAMMATORY BOWEL DISEASE CARE. Ross Maltz1, Madeline McClinchie1, Brendan
Boyle1, Megan McNicol2, Grant Morris3, Erin Crawford4, Jonathan Moses5, Sandra Kim4
1
Gastroenterology, Nationwide Children's Hospital, Columbus, OH; 2Pharmacy, Nationwide Children's
Hospital, Columbus, OH; 3Gastroenterology, Janet Weiss Children's
Hospital, Danville, PA; 4Gastroenterology, UPMC, Pittsburgh, PA; 5Gastroenterology, University Hospitals
Rainbow Babies & Children's Hospital, Cleveland, OH
Background: Biosimilars are biological therapies that have been demonstrated to be just as safe and effective as the
originator agent, yet are often less expensive and have the potential to decrease overall healthcare spending. Despite
this, the utilization of biosimilars in the treatment of inflammatory bowel diseases (IBD) has been low. This may be
due to healthcare providers’ (HCP) lack of comfort prescribing biosimilars and discussing it with their patients,
especially amongst pediatric gastroenterologists when compared to adult gastroenterologists.
Aim: The objective of this study was to evaluate the perspectives of pediatric gastroenterologists towards biosimilar
use and to evaluate the factors that impact pediatric gastroenterologists’ comfort level with prescribing biosimilars.
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Methods: A cross-sectional survey was developed and distributed to physicians via an international email listserv
(Pediatric GI Bulletin Board) within the pediatric gastroenterology community. Physicians practicing in the United
States were included. Characteristics of the respondents including years in practice, number of IBD patients in their
care, number of IBD patients in their practice, the practice setting (academic vs private), and participation in
ImproveCareNow (ICN) (a multicenter pediatric IBD quality improvement network) were recorded. Using a sixpoint Likert scale, the survey assessed provider’s perceptions towards prescribing biosimilars as well as switching
from the originator to a biosimilar. The survey also assessed factors impacting a provider’s comfort level with
prescribing or switching a patient to a biosimilar. Fisher’s exact tests were used to detect statistically significant
differences in responses for hypotheses of interest.
Results: 139 pediatric gastroenterologists completed the online survey with a response rate of 5.4% (139 of 2,597
possible participants). Fifty one percent of respondents have been in practice for 10 years or less, 75% practice at an
academic institution, and 69% practiced at a center participating in ICN. Thirty-three percent of practitioners have
less than 200 patients with IBD in their practice, and 56% manage less than 50 patients with IBD. Seventy nine
percent of providers reported being comfortable prescribing biosimilars to anti-TNF naïve patients and 69% reported
being comfortable doing a one-time switch if the patient was in clinical remission. Factors that negatively impacted
a provider’s comfort level with prescribing a biosimilar and doing a one-time switch included providers not
practicing at an ICN center compared to providers practicing at an ICN center (p<0.05), providers that manage less
than 50 patients with IBD compared to providers managing greater than 50 patients with IBD (p<0.05), and patients
not in clinical remission at the time of the switch compared to patients in clinical remission at the time of the switch
(p<0.05).
Conclusion: Nearly 80% of pediatric gastroenterologists who responded to the survey feel comfortable prescribing
a biosimilar to anti-TNF naïve patients and 70% felt comfortable with a one-time switch from the originator to a
biosimilar if the patient is in clinical remission. Involvement in ICN and caring for higher numbers of patients with
IBD were associated with increased HCP comfort with biosimilar use. This study highlights the impact a learning
health system such as ICN may have on increasing physician awareness and experience with new approaches to IBD
management.

579 HEAD-TO-HEAD PHARMACOKINETIC ANALYSIS OF INFLIXIMAB MONO- VS COMBINATION
THERAPY IN PEDIATRIC CROHN'S DISEASE. Ruben Colman1,2, Stephanie Vuijk3, Ron Mathot4, Johan Van
Limbergen5, Phillip Minar1,6, Lissy de Ridder3, Geert D'Haens2
1
Gastroenterology, Hepatology and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Gastroenterology, Amsterdam UMC Locatie AMC, Amsterdam, North
Holland, Netherlands; 3Paediatric Gastroenterology, Erasmus MC Sophia Kinderziekenhuis, Rotterdam, ZuidHolland, Netherlands; 4Pharmacy, Amsterdam UMC Locatie AMC, Amsterdam, North
Holland, Netherlands; 5Paediatric Gastroenterology and Nutrition, Amsterdam UMC Locatie
AMC, Amsterdam, North Holland, Netherlands; 6Department of Pediatrics, University of Cincinnati College of
Medicine, Cincinnati, OH
Background:
Post hoc analysis of the SONIC trial found superior efficacy of standard dosing infliximab (IFX) combined with
azathioprine (combo) compared to IFX monotherapy (mono) in adults with active Crohn's disease (CD), with more
favorable pharmacokinetics (PK) on combo treatment. Currently, many pediatric centers are increasingly using
mono IFX with proactive therapeutic drug monitoring (pTDM) to minimize toxicity risks associated with thiopurine
use.
Aim: The aim of this study was to evaluate whether combo has PK benefits over pTDM mono IFX, comparing drug
exposure expressed as area under concentration curve (AUC), trough concentrations (TL) and IFX clearance (CL)
between combo and pTDM mono IFX treated patients.
Methods:
This PK analysis included pediatric CD patients who had drug concentrations measured as part of two prospective
studies. Combo patients received labeled IFX (5mg/kg at 0, 2 and 6 wks followed by every 8 wks) with
immunomodulator (IMM) in the TISKids study. In contrast, the mono patients received IFX in the observational
REFINE study where pTDM was standard of care. Inclusion criteria for the PK analysis were a weighted Pediatric
CD Activity Index (wPCDAI) >40, age 3-17 years and body weight (BW) >10kg at baseline. Combo TL (ELISA,
Sanquin, Amsterdam, the Netherlands) and mono TL (ECLIA, Labcorp, Calabasas, CA) were assessed at week 6, 14
and 22 at trough (dose 3, 4 and 5). ECLIA is a drug-tolerant assay for antibodies to IFX (ATI) detection while the
ELISA is drug-sensitive (ATI was tested if IFX <3 µg/mL). A population PK model was built using a combined
dataset from both cohorts with nonlinear mixed effects modeling (NONMEM) software using stepwise covariate
modeling (objective function value >10.83,P<0.001). IFX CL, AUC, TL and ATI were compared between the two
groups using Wilcoxon Rank tests.
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Results:
The combined cohort consisted of 80 patients (64% combo), 52.5% female, median age 14 (IQR 11-16). The PK
analysis included 264 TL and 92 peak concentrations. At baseline, the mono group had a higher wPCDAI 70 (62.580) vs 59 (47.5-70; P<0.01), more prednisone use (79% vs 4%, P<0.01) and lower serum albumin 2.9 g/dl (2.5-3.3)
vs 3.7 (3.3-4.0;P<0.01; Table 1). IFX starting dose was 6.2mg/kg (5.3-7.8) vs 5.1 (5.0-5.3;P<0.01) in mono vs
combo. A 2-compartment PK model with a negative correlation between albumin and CL and positive correlations
between BW, erythrocyte sedimentation rate (ESR) and CL as well as BW and central volume of distribution (V1)
adequately described the observed concentration data. For a patient with BW 65 kg, average CL and V1 were 0.39
L/d and 5.5 L, with corresponding interpatient variability of 31% and 28%. The use of IMM did not explain the
interpatient variability in CL. Moreover, there was no difference in median combo CL 0.29L/d (0.23-0.35) vs
0.30(0.23-0.40) mono CL (P=0.45). There was also no significant difference between induction exposure
(AUCinfusion1-4) 75,876µg*h/ml (60,719-96,168) combo vs 75,518(62,521-96,520; P=0.81) mono, infusion-4 TL
4.4µg/ml (2.3-7.7) vs 4.7(2.4-8.5;P=0.77) and infusion-5 TL 5.6µg/ml (3.2-8.8) vs 4.8(1.8-9.6;P=0.41). While not a
PK covariate of CL, one mono patient discontinued IFX due to ATI. No combo patients had ATI detected. There
was higher CL during steroid use (most stopped by infusion-3), but there were no differences in CL or TLs at
infusion-4 or 5 by steroid exposure. There was no difference in change of wPCDAI over time.
Conclusion:
This study suggests that there are no PK differences (TL and CL) between mono- and combo therapy in newly IFX
started pediatric CD patients, though steroids were initially used during IFX induction without IMM. As clinical
outcomes and ATI were more difficult to compare due to heterogeneous study designs, head-to-head clinical trials of
early optimized dosing vs combo therapy are needed to further assess efficacy.

580 BONE MINERAL DENSITY SCREENING PRACTICES WITH DUAL-ENERGY X-RAY
ABSORPTIOMETRY (DXA) SCANS IN PEDIATRIC INFLAMMATORY BOWEL DISEASE. Ryan
Morrow1, Frank Scott2
1
Gastroenterology, Children's Hospital Colorado, Aurora, CO; 2Gastroenterology and Hepatology, University of
Colorado Anschutz Medical Campus Bookstore, Aurora, CO
Introduction
Inflammatory bowel disease (IBD) is associated with decreased bone mineralization. This is of particular importance
in pediatric patients as this is an essential time frame in bone mass accrual. Dual-energy X-ray absorptiometry
(DXA) scan is a well-established and preferred screening tool to assess bone mineral density (BMD) in patients with
chronic inflammatory disorders. The 2011 North American Society for Pediatric Gastroenterology, Hepatology &
Nutrition (NASPGHAN) guidelines recommend screening and monitoring pediatric IBD patients with DXA scans if
they possess certain risk factors for low BMD (Table 1).1 These guidelines also recommend DXA monitoring every
1-2 years in patients with a prior z-score < -1.0. However, there are limited current data regarding adherence rates to
these guidelines and what factors may predict guideline adherence regarding bone health assessment in pediatric
IBD. The aim of this project was to assess screening and monitoring practices with DXA scans for pediatric IBD
patients at risk for low BMD.
Methods
We performed a retrospective chart review of pediatric IBD patients enrolled in ICN at a single academic pediatric
medical center from January 1, 2011, to January 1, 2021. Clinical data was acquired from a combination of EMR
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and ICN sources to identify risk factors for low BMD consistent with the 2011 NASPGHAN guidelines (Table 1).
Definitions for each risk factor are provided in Table 1. Outcome measures included the proportion of DXA scan
screening in pediatric IBD cohort with risk factors for low BMD, proportion who receive a repeat DXA after
abnormal results (z-score < -1), and prevalence of risk factors in patients who undergo DXA screening. The
prevalence of screening for each risk factor was assessed, and Fisher exact and chi-square testing was performed,
where appropriate, to compare those who had received screening to those who had not.
Results
There were 719 patients enrolled in ICN during the ten-year time with an ICN registration diagnosis of Crohn’s
Disease (n=629, 58.1%), Ulcerative Colitis (n=226, 31.4%), or Indeterminate Colitis (n=75, 10.4%). Within this
cohort, DXA scans were performed in 194 patients (27%). Regarding the presence of risk factors that should elicit
DXA screening, 516 of 719 patients (71.8%) had at least one risk factor at any point in time. When considering the
number of risk factors for low BMD present, 200 individuals had one risk factor, (27.8%), 145 had two risk factors
(20.2%), 92 had three risk factors (12.8%), and 79 had four or more risk factors (11%). In patients with at least one
or more risk factor, DXA scan was performed in 157 patients (30.4%). Of the 203 patients without any risk factors,
37 received a DXA (18.2%). The most common risk factors in patients with a DXA scan were height velocity zscore < -2 (n=82, 38.9%), Pediatric Crohn’s Disease Activity Index or PCDAI score >30 (n=65, 29.7%), and greater
than 6 months of corticosteroids (n=60, 38.5%). When compared to patients without a DXA, patients who
underwent a DXA were more likely to have a height velocity z-score < -2 (p-value <0.01), Physician Global
Assessment (PGA) score of severe (p-value= 0.02), greater than 6 months of corticosteroids (p-value <0.01), and
delayed puberty (p-value <0.01). Of the patients with an abnormal DXA scan (n=77, 39.3%), 47 patients (61%)
obtained a repeat DXA as per current NASPHGAN guidelines.
Discussion
DXA scan is the preferred screening tool to assess bone mineral density in pediatric IBD patients. However, there is
limited data regarding screening practices and factors that may predict bone health screening in this patient
population. Over the ten-year period, DXA scans were performed in 27% of pediatric IBD patients. Among those
with at least one risk factor, DXA was performed in less than one third of patients. Risk factors that were most
strongly associated with DXA scan performance included height velocity z-score < -2, PGA score of severe, greater
than 6 months of corticosteroids, and delayed puberty. Further research is required to better characterize those at
highest risk for not receiving DXA scan evaluation as per NASPHGAN guidelines. This future work will serve to
improve the quality of care provided for pediatric patients with IBD.
References
1) Pappa, Helen, et al. “Skeletal Health of Children and Adolescents with Inflammatory Bowel Disease.” Journal of
Pediatric Gastroenterology and Nutrition, vol. 53, no. 1, 2011, pp. 11–25.

TABLE 1

582* ENDOSCOPIC AND CLINICAL OUTCOMES FOR PEDIATRIC PATIENTS WITH CROHN'S
DISEASE TREATED WITH INFLIXIMAB IN THE FIRST YEAR OF THERAPY. Daniel Himelstein, MarcoJose Rivero, Sarah Delozier, Thomas Sferra, Satish Viswanath, Jonathan Moses
Pediatric Gastroenterology and Nutrition, UH Rainbow Babies and Children's Hospital Division of
Pediatrics, Cleveland, OH
Introduction: Current “treat-to-target” practices require achievement of endoscopic remission after initiation or
change of a medication for pediatric Crohn’s Disease. Immunosuppressive agents such as anti-tumor necrosis factor
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medications (e.g. Infliximab) have been instrumental in attaining endoscopic remission as demonstrated by mucosal
healing on endoscopy. Previous studies have examined rates of endoscopic remission between induction and two
years. Biochemical markers (e.g. c-reactive protein (CRP) and fecal calprotectin (FC)) and clinical scoring tools
have been shown to be good indicators for active endoscopic disease but have not been associated with endoscopic
disease remission. The primary aim of our study was to assess the rate of endoscopic remission at one year after
initiation of infliximab therapy. Secondarily, we examined for any baseline characteristics that may predict
endoscopic remission at one year.
Methods: Single center retrospective chart review was performed on pediatric patients with Crohn’s disease who
underwent baseline endoscopy, were treated with infliximab, and had follow up endoscopy performed at 1 year.
Patients were divided into active disease and remission groups based on Simplified Endoscopic Mucosal
Assessment for Crohn’s Disease (SEMA-CD) scoring of one-year endoscopy exams. Scoring was performed by a
single author (DH) following a training set verified by an experienced reader (JM). CRP, FC, erythrocyte
sedimentation rate (ESR), and albumin levels were collected at baseline and one year. Clinical disease activity was
assessed using the short Pediatric Crohn’s Disease Activity Index (sPCDAI) at baseline and one year. Trough
infliximab drug levels were obtained post-induction and at one year using a drug tolerant assay.
Results: A total of 51 patients met inclusion criteria. 57% were male and 84% were Caucasian. The rate of
endoscopic remission at one year was 67% (34/51) and patients with endoscopic remission at one year were less
likely to have perianal disease (P < 0.001). FC levels and albumin levels were significantly lower at one year for the
remission group as compared to the active disease group (P < 0.034 and P < 0.001, respectively). By comparison,
sPCDAI scores as well as ESR/CRP were not statistically different between those with remission and active disease
at baseline and one year. Post-induction drug levels were numerically lower in patients with active disease and one
year, but did not reach statistical significance (P = 0.640 and P = 0.102, respectively).
Conclusions: We found that over half of the patients treated with infliximab achieved endoscopic remission at one
year of therapy. Clinical remission at one year did not correlate with endoscopic remission. Fecal calprotectin and
albumin levels were statistically different at one year between those with active disease and remission which may be
useful in predicting patients who have endoscopic remission at one year. While drug levels were not statistically
different between the two groups, they were numerically different and trending towards significance suggesting that
higher drug levels following one year of infliximab may serve as a goal to achieve endoscopic remission. However,
larger studies are needed to better validate these findings.

583 QUALITY IMPROVEMENT PROJECT FOR IMPLEMENTING USE OF POLYETHYLENE GLYCOL
AS ENTERIC CONTRAST AGENT FOR MAGNETIC RESONANCE ENTEROGRPAHY. Scheherzade
Aslam1,4, Lincoln Wong2,5, Peter Winningham2,5, Junghyae Lee3, Ojasvini Choudhry1,4
1
Department of Pediatric Gastroenterology, University of Nebraska Medical Center, Omaha, NE; 2Department of
Radiology, Children's Hospital and Medical Center, Omaha, NE; 3Department of Biostatistics, University of
Nebraska Medical Center, Omaha, NE; 4Department of Pediatric Gastroenterology, Children's Hospital and
Medical Center, Omaha, NE; 5Department of Radiology, University of Nebraska Medical Center, Omaha, NE
Background: Magnetic resonance enterography (MRE) helps evaluate small bowel in inflammatory bowel disease
(IBD) which is inaccessible by standard upper and lower endoscopy. Noninvasiveness, superior soft-tissue
resolution, and lack of ionizing radiation exposure are some advantages of MRE. MRE requires adequate small
bowel distention to allow for luminal visualization. This is done by pre-administration of up to 1500 ml enteric
contrast which is biphasic on MRI (i.e hypointense on T1 and hyperintense on T2 weighted imaging). Barium
sulfate-containing enteric agents are commonly used and one such agent, NeuLumEX, is used at our facility. Some
disadvantages of the barium enteric agent are volume intolerability, associated bloating, cramping, and poor taste.
These are more prominent in patients with IBD due to their underlying disease. Polyethylene glycol (PEG) is an
enteric agent, which is biphasic on MRI and well-tolerated in pediatric patients. Efficacy and tolerance of PEG as a
contrast for MRE have been compared to barium-based preparations in a randomized trial with favorable results. We
describe a quality improvement project to improve patient experience by using PEG as an alternative to bariumbased contrast for MRE in pediatric patients with established or suspected IBD.
Objective: Pediatric patients older than 10 years with established or suspected IBD undergoing MRE at the
Children’s Hospital and Medical Center will receive PEG as enteric contrast. We hypothesize this will improve the
patient experience without compromising quality of the image.
Methods: We assessed the tolerability of NeuLumEX in patients older than 10 years undergoing MRE from
September 2021 through March 2022 at our institution through patient-completed surveys post-study. We then
introduced a weight-based protocol for use of PEG as enteric contrast for MRE in patients older than 10 years. We
Volume 75, Supplement 1

S427

updated the radiology contrast order set in electronic health record and provided education to the radiology staff on
the protocol. PEG was mixed with water or non-carbonated beverage in weight-based amounts and administered
over 20-60 min prior to the study. Patients complete a post-study survey to assess tolerability. Two separate
radiologists review the MREs done with PEG for adequacy of bowel distention to evaluate image quality. At the end
of the study period (September 2022), we will compare the tolerability between PEG and NeuLumEX, through the
validated questionnaire.
Results: Between September 2021 to March 2022 nine patients completed patient experience surveys for MRE with
NeuLumEX. Thus far, we have five MREs completed with PEG and 3 of these patients completed patient
experience surveys. In the NeuLumEX group, 6 out of 9 (67%) patients could drink at least 75% of the contrast
whereas all 3 patients (100%) in the PEG group drank at least 75% of contrast volume. Of the 9 patients in
NeuLumEX group, 4 (44%) had at least moderate nausea and 5 (56%) had at least mild bloating while drinking the
contrast. Out of the 3 in PEG group, 1 (33%) had moderate nausea and 1 (33%) had mild pain. 7 of 9 (78%) patients
in NeuLumEX group had at least slight difficulty in drinking the contrast compared to 1 of 3 (33%) in the PEG
group thus far. 2 of 3 (67%) patients in the PEG group described their overall experience as excellent vs none in the
NeuLumEX group. All 3 patients (100%) in PEG group expressed willingness to drink the same contrast again vs 3
(33%) in the NeuLumEX group said they will not be willing. Additionally, 1 of 3 patients in PEG group had a prior
MRE with barium contrast and reported experience with PEG to be better. All five MRE studies (100%) done with
PEG were found to have adequate bowel distention per review of two separate radiologists.
Conclusion: We conclude that polyethylene glycol as enteric contrast produces diagnostically adequate MRE
images and is better tolerated in volume, GI symptoms, and willingness to drink again than barium-based enteric
contrast.

Bar charts showing tolerability of NuLumEX vs PEG as enteric contrast.

586 FREQUENCY OF POUCHITIS AFTER COLECTOMY AMONG PEDIATRIC PATIENTS WITH
ULCERATIVE COLITIS. Seth Iskowitz1, Samir Gadepalli2, Anita Sharma1, Jeremy Adler3,1
1
Pediatric Gastroenterology, University of Michigan, Ann Arbor, MI; 2Pediatric Surgery, University of
Michigan, Ann Arbor, MI; 3Susan B. Meister Child Health Evaluation and Research Center, University of
Michigan, Ann Arbor, MI
Background: Patients with ulcerative colitis (UC) undergo colectomy for various reasons, most commonly for
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medically refractory disease. After colectomy, typically an ileal pouch-anal anastomosis (IPAA) is created to restore
fecal continence. Inflammation of the IPAA, called pouchitis, commonly occurs and has a major detrimental impact
on quality of life. The annual incidence of pouchitis in adults with UC status-post colectomy with IPAA is reported
as occurring up to 40%. Little data are available on the frequency of pouchitis or predictors of pouchitis in children
with UC who underwent IPAA. We sought to evaluate the incidence and prevalence of pouchitis in pediatric
patients with UC who underwent IPAA as a first-step to a greater understanding of this problem in pediatrics.
Design/Method: We retrospectively identified all patients with UC who underwent a proctocolectomy with IPAA,
seen at our institution from June 2017 through December 2020. Patients were identified via ProvationMD
endoscopic software (Minneapolis, MN) database and from prospectively maintained institutional UC postcolectomy patient registry. Inclusion required pre-colectomy diagnosis of UC. We excluded patients with IPAA for
reasons other than UC such as polyposis, cancer, etc.
Once patients were identified, we performed a medical record review using the Electronic Medical Record Search
Engine (EMERSE), to identify all documented diagnoses of pouchitis. Pouchitis diagnosed based on clinical pattern,
laboratory evaluation, or imaging, but without endoscopy was considered “clinical pouchitis. Pouchitis diagnosed or
confirmed after endoscopy was considered “endoscopic pouchitis”. This information was merged with the registry
database. Biopsy reports were reviewed for supporting information, which was used when pouchitis diagnosis was
ambiguous or Crohn’s disease was suspected or subsequently diagnosed. The primary outcome was the development
of pouchitis that was diagnosed by any means. The secondary outcome was endoscopically diagnosed pouchitis. The
study was granted waiver of consent from the institutional review board.
Results: Among the 59 patients with UC who underwent an IPAA, 83% (49/59) were clinically diagnosed with
pouchitis at least once during the study timeframe (Figure 1). Of those, 17 (29%) underwent pouchoscopy, which
confirmed pouchitis in 12, and 5 were diagnosed with Crohn’s disease. One additional patient without clinical
pouchitis was diagnosed with Crohn’s disease on endoscopy. In total 44 (75% of 59) had pouchitis, and 6 (10% of
59) were diagnosed with Crohn’s disease.
Among those with pouchitis (N=44), 28 (65%) had one episode, 11 (26%) had 2 episodes and 4 (9%) had 3 or more
episodes of pouchitis. Treatment of pouchitis included 20 (45%) probiotics, 32 (73%) motility/bulking agents, 3
(7%) topical steroids, and 1 (3%) topical mesalamine. One (3%) was treated with oral steroids, and none with
immunomodulators. Four patients were treated with biologics (2 infliximab, 1 vedolizumab, and 1 adalimumab then
vedolizumab). 16% (7/44) patients with pouchitis had a new ostomy placed after prior ostomy take-down.
Conclusions: In this study spanning over 3 years, 3 out of 4 patients with UC and IPAA were diagnosed with
pouchitis, over 1/3 of whom had recurrent pouchitis, far greater than reported in adults. Of those, pouchitis was
severe enough to result in 36% being treated with biologics or small molecule therapy, and 16% had a new ostomy
created. Additionally, 10% of those with IPAA were later diagnosed with Crohn’s disease.
This study demonstrates the high frequency of complications experienced by patients with UC after colectomy.
Larger studies in pediatrics are needed to corroborate these findings. Most importantly, evidence-based strategies are
needed to predict and prevent pouchitis to improve quality of life for children with UC post-colectomy with IPAA.

Figure 1. Distribution of Pouchitis Outcomes
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587 FEASIBILITY OF USING REAL-WORLD DATA FROM THE IMPROVECARENOW REGISTRY TO
EXAMINE THE EFFICACY OF USTEKINUMAB FOR PEDIATRIC CROHN'S DISEASE. Steven
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Objectives and study: Significant unmet medical needs in paediatric patients with Crohn’s disease (CD) call for the
use of real-world data (RWD) and real-world evidence (RWE) to enable faster access for paediatric patients to safe
and effective therapies available to adults with CD. RWD collected during routine clinical practice has the potential
to provide RWE to support the safety and efficacy of a paediatric drug approved in adults. This study evaluated the
capability of the registry of the ImproveCareNow (ICN), the world’s largest paediatric inflammatory bowel disease
(IBD) network, to generate relevant, reliable, high-quality RWE on the use of ustekinumab (UST) in paediatric CD.
Methods: We conducted a retrospective feasibility analysis of ICN registry data, including patients with CD treated
with UST from January 2007 through July 2019. To determine the availability and completeness of data, counts and
descriptive statistics were calculated for demographic and clinical characteristics (i.e., height, weight, biologic
agents, and corticosteroid use); laboratory tests (C-reactive protein [CRP], albumin, and hematocrit), ustekinumab
dose and duration, and treatment efficacy, as measured by both short Paediatric Crohn’s Disease Activity Index
(sPCDAI) and Physician Global Assessment (PGA).
Results: Since the approval of ustekinumab in adult CD in 2016, the use of UST in paediatric CD participants,
though not an approved indication, has increased yearly. As of July 2019, a total of 692/738 (93.7%) ICN patients
treated with UST had CD. At initial UST exposure, slightly more than half of CD patients were women (368,
53.2%), 419 (60.5%) were age 12 to ≤18 years old, 485 (71.7%) had ileocolonic disease, and 575 (83.1%) were
previously treated with ≥1 biologic agent (Table 1). Overall, 576 patients (84.7%) weighed >40 kg and 104 patients
(15.3%) weighed <40 kg at initial UST exposure. Of the 104 patients <40 kg, the majority (42, 79.2%) were 6 to
<12 years old. For patients weighing >40 kg, the most common single intravenous induction doses ranged from 130
to 520 mg, but 81.3% received a maintenance dose of 90 mg subcutaneously every 8 weeks. The median
(interquartile range) duration of UST exposure was 137 (0, 355) days. From baseline to 2 years of follow-up, among
1692 ICN patient visits reviewed, complete sPCDAI data were available for 70% of patient visits; 5 of the 6
sPCDAI variables were available for >90% of the visits. PGA was available for >95% of the visits. Height and
weight-z scores, CRP, hematocrit, and albumin were available for 55% to 87% of the visits.
Conclusion: This study demonstrated the feasibility, reliability, and completeness of ICN data as a potentially
suitable source of RWE to evaluate the effectiveness of UST treatment in children with CD.
Table 1. Key characteristics of patients with a diagnosis of Crohn’s disease at the first ICN visit with a
documented ustekinumab (UST) exposure in the ICN registry between January 1, 2007 and July 31, 2019
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590 MESENTERIC VASCULITIS IS A FEATURE OF INFLAMMATION IN ACTIVE CROHN'S
DISEASE. Steven Levitte2, Reza Yarani3, Abantika Ganguly3, Lynne Martin3, John Gubatan1, Helen
Nadel4, Roberto Gugig2, Ali Syed4, KT Park2, Avnesh Thakor3
1
Stanford University School of Medicine, Stanford, CA; 2Pediatric Gastroenterology, Stanford
University, Stanford, CA; 3Interventional Radiology Innovation, Stanford University, Stanford, CA; 4Pediatric
Radiology, Stanford University, Stanford, CA
Objective: To evaluate the presence and extent of intestinal vasculitis in patients with active Crohn’s disease (CD).
Methods: Five patients underwent combined magnetic resonance enterography (MRE) and contrast-enhanced
magnetic resonance angiography (CE-MRA) with digital subtraction angiography (DSA). An additional patient
underwent positron emission tomography (PET) imaging without MRE or DSA. Patients ranged from 11-19 years
old at the time of imaging. Pediatric Crohn's disease activity index (PCDAI) ranged from 20-37.5 at the time of
imaging. Publicly-available transcriptomic and single-cell RNA sequencing data were analyzed to understand the
expression changes in vasculitis-associated genes.
Results: CE-MRA showed markedly engorged vasa recta supplying areas of actively inflamed bowel; this abnormal
vascular morphology was observed only in inflamed bowel segments. DSA of inflamed bowel demonstrated
hyperemia and dysplastic-appearing small and medium-sized vessels with increased tortuosity and
beading/irregularity of the arteries. In contrast, the intestine of patients with milder disease demonstrated pruned and
linear vasa recta, but without the tortuous/beaded morphology. PET demonstrated increased signal in the abdominal
aorta of a patient with active disease. Transcriptomic analysis identified 60 differentially-expressed vasculitisassociated genes in patients with active disease, of which 9 genes displayed significantly altered endothelial cell
expression. None of these genes has been previously implicated as a CD risk locus.
Conclusion: We report morphologic evidence of vasculitis across a small cohort of patients with active CD, which
correlates with differential endothelial expression of vasculitis-associated genes. These findings provide a potential
rationale for targeting of vasculitis in active CD.

Contrast-enhanced magnetic resonance angiography (CE-MRA) (A-E) and digital subtraction angiography (DSA)
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(F-J) was performed in five patients. A-E show representative transverse or coronal images. Arrowheads denote
areas of altered vascular morphology. An additional patient underwent fluorodeoxyglucose-based positron emission
tomography (PET). Panel K shows a transverse image and panel L shows a coronal image with arrowheads showing
the abdominal aorta with the arrow showing the inflamed area of cecum/terminal ileum.

591 QUANTITATIVE IMMUNOPHENOTYPING OF INTESTINAL STRICTURES IN CROHN'S DISEASE
DEFINES PATTERNS ASSOCIATED WITH RECURRENT STRICTURE FORMATION. Steven Levitte1, Iny
Jhun3, Margaret Neighbors2, Frank Peale2, Michele Grimbaldeston2, Yeneneh Haileselassie4, Aida
Habtezion4, Jacqueline McBride2, KT Park2, Stephan Rogalla4
1
Pediatric Gastroenterology, Stanford University, Stanford, CA; 2Genentech Inc, South San
Francisco, CA; 3Pathology, Stanford University, Stanford, CA; 4Gastroenterology, Stanford
University, Stanford, CA
Background
Despite expanded use of biologic therapy in the treatment of Crohn’s disease (CD), intestinal strictures remain a
common and debilitating complication that frequently requires bowel resection. Even in patients who undergo
successful stricture resection, recurrent fibrostenotic disease remains common. While some immune pathways have
recently been implicated in stricture formation, the molecular and cellular mediators of fibrosis remain elusive.
Studying intestinal fibrosis is hampered by the fact that endoscopic biopsies miss drivers of stricture formation
which act deep within the bowel wall. To address this, we used quantitative immunohistochemical analysis of
immune cells in resected ileal samples to define the mucosal and submucosal mediators of intestinal fibrosis, and
identify alterations in immune cell subsets associated with stricture recurrence.
Methods
We performed quantitative immunohistochemical analysis of T cells (CD3), B cells (CD20), macrophages (CD163),
neutrophils (MPO), and mast cells (Tryptase) on resected ileum from 33 patients, 18 with CD and 15 without
inflammatory bowel disease (IBD). In CD patients, the stricture and architecturally normal surgical margin were
both analyzed from the same patient. 4/18 CD patients experienced stricture recurrence following ileal resection
within 5 years of follow-up. We separately analyzed the mucosa and submucosa/intestinal wall in the resected
stricture and the architecturally normal surgical margin. All slides were independently reviewed by two pathologists
who performed qualitative analysis of cell subtypes.
Results
T cells were significantly more abundant in the submucosa of strictures, but were not altered in the mucosa of the
normal surgical margin compared to non-IBD controls. In patients with stricture recurrence, T cells were increased
in the submucosa of the surgical margin compared with the margin submucosa of patients without recurrence (p =
0.014). B cells were far more abundant in the stricture mucosa and submucosa compared to non-IBD controls (p <
0.001 and p = 0.004). Mast cell abundance was increased in the mucosa and submucosa of strictures compared to
non-IBD controls (p = 0.005 and p < 0.001). Mast cells were similarly increased in the mucosa and submucosa of
the surgical margin compared to non-IBD controls (p = 0.055 and p = 0.002). In patients with stricture recurrence vs
those without recurrence, mast cells were increased in the uninvolved margin mucosa but not in the stricture mucosa
(p = 0.002). Neutrophils were elevated in the mucosa of both strictures and the surgical margin compared to nonIBD controls (p < 0.001 and p = 0.037). No significant differences were observed in submucosa neutrophil
abundance. Macrophage abundance was higher in non-IBD controls compared to the surgical margin but was not
different from strictures (p < 0.001 in mucosa and p = 0.054 in submucosa).
Conclusions
We identified alterations in multiple immune mediators both at sites of intestinal strictures and in the architecturally
normal surgical margin of patients with fibrostenotic Crohn’s disease. We additionally detected alterations of
submucosal T cells and mucosal mast cells that were associated with stricture recurrence. Together, these findings
may inform novel therapeutic approaches to alter the course of intestinal fibrosis.
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Tryptase immunohistochemistry of ileal mucosa (top panels) and submucosa/wall (bottom panels) from a
representative patient without inflammatory bowel disease (left), the architecturally normal surgical margin of a
patient with an ileal stricture (middle), and an ileal stricture (right). Scale bar is 100μm in the mucosal panels and
250μm in the submucosa/wall panels. Mast cells depicted by arrows.
592 RESPONSIBLE LABORATORY SURVEILLANCE OF PEDIATRIC PATIENTS WITH
INFLAMMATORY BOWEL DISEASE ON MAINTENANCE BIOLOGIC INFUSION THERAPY. Tanmai
Shah1, Ashwin Agrawal2, Héctor Alcalá3, Anupama Chawla2
1
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Background: Crohn’s disease and ulcerative colitis are chronic inflammatory pathologies of the intestinal tract. The
incidence of childhood inflammatory bowel disease (IBD) is 2-5/100,000 children in western populations. Studies
estimate the annual inpatient monetary burden of pediatric IBD is between $152 to 168 million. The majority of cost
studies have focused on the inpatient setting. However, 30% of the annual financial burden consists of outpatient
costs. As IBD management has entered the age of biologics, routine laboratory surveillance has become a standard
of care with each biologic infusion. At our center, pediatric patients receiving outpatient biologic infusion therapy
have laboratory surveillance performed with each infusion. Though laboratory studies are obtained with each
infusion, we believe it is seldom that the results of these labs seldom changes clinical management resulting in
placing unnecessary financial burden on the health care system.
Objective: The primary objective of this study is to investigate the cost of routine laboratory surveillance during
outpatient maintenance biologic infusions. The secondary objective is determining the impact on clinical
management changes due to laboratory surveillance.
Methods: A retrospective chart review was conducted between June 30, 2020 and July 1, 2021. Inclusion criteria
included subjects aged 0-21 years with IBD and receiving maintenance biologic infusions at Stony Brook Children’s
Hospital. This study was approved by Stony Brook University’s Institutional Review Board. Patient records were
reviewed for the number of routine laboratory studies obtained during each biologic infusion in the study window
and for subsequent changes in clinical management. The laboratory studies were selected from the pediatric IBD
laboratory study order set. The cost of each laboratory test was obtained from Stony Brook University Hospital
Billing department’s master charge list. Clinical management changes were defined as 1) change in frequency of
biologic infusions, 2) change in biologic infusion dosage, 3) addition of new medication as part of IBD therapy, 4)
addition of new medication due to nutritional deficiency, 5) cessation of medication 6) repeat laboratory testing prior
to next infusion, 7) expedited endoscopic procedure, 8) radiographic study performance, 9) emergency department
referral. The above data was collected in a Research Electronic Data Capture (REDCap) database.
Results: 34 subjects met the inclusion criteria. A total of 248 lab sets/infusions were done during the study window.
The average hospital charge for studies obtained per infusion is $1,417.82 +/- $176.11 with an average annual cost
of $10,209.95 +/- $1,932.75 per patient. With regards to changes in clinical management, 15 (6%) instances of
change were found. Of the changes made, there were 4 instances of changes to infusion frequency, 4 instances of
changes to biologic infusion dose, 1 instance of an addition of new medication as part of IBD therapy, 2 instances of
addition of medication due to nutritional deficiency, 2 instances of cessation of a medication, and 2 instances of
repeating laboratory studies at an earlier interval. No instances of the expedited endoscopic procedure, radiographic
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imaging, or emergency department referral were found during the study period.
Conclusion: Our study suggests that routine surveillance laboratory studies at time of infusion often do not lead to
change in clinical management. Of the 15 laboratory studies reviewed, only 3 (Vitamin D level, iron level, and
biologic drug and antibody level) were found to have been utilized in making a change in clinical management. The
excess laboratory surveillance may represent an unproductive financial burden on the health care system.

593 EPIDEMIOLOGIC ASSESSEMENT OF PEDIATRIC INFLAMMATORY BOWEL DISEASE
PRESENTATION IN NYC DURING COVID-19 SUGGESTS INCREASED IBD PRESENTATION. Kenny
Castro Ochoa1, Alexa Goldfarb2, Faria Hasan3, Vivian Tang4, Gitit Tomer3, Janet Rosenbaum5, Thomas Wallach1
1
Pediatric Gastroenterology, SUNY Downstate Health Sciences University, Brooklyn, NY; 2Pediatric
Gastroenterology, NYU Langone Health, New York, NY; 3Pediatric Gastroenterology, Children's Hospital at
Montefiore, Bronx, NY; 4Pediatric Gastroenterology, Maimonides Medical Center, Brooklyn, NY; 5School of Public
Health, SUNY Downstate Health Sciences University, New York City, NY
SARS-nCoV2 may have increased capacity to generate autoimmune disease; multiple reports suggest increased risk
of Type 1 Diabetes, and case reports suggest other autoimmune linkages. Inflammatory Bowel Disease (IBD)
pathogenesis appears to be a mix of genetic susceptibility, microbial populations, and immune triggers such as
infections. Given the perceived role of infection in pathogenesis, decreased incidence of all infections during the
pandemic secondary to non-pharmaceutical interventions should decrease IBD incidence rates. The aim of this study
was to evaluate the association between the Covid-19 pandemic and IBD presentation in NYC using data from new
diagnoses at a consortium of institutions.
Using EMR systems all diagnoses at 4 collaborating institutions were retrieved from 2015-2021. We fit time series
model (ARIMA) to the quarterly number of cases of each disease for January 2016-March 2020 and forecast the
subsequent 21 months. We not only did not observe a decline in pediatric IBD secondary to absent viral illness but
noted a statistically significant increase in Crohn’s Disease approximately 6 months after the initial 2020 COVID
wave in NYC, and trends suggesting increases overall in IBD diagnoses above the existing trend towards increased
disease presentation that pre-dated the pandemic. We also note suggestive but not significant trends towards overall
increases in UC diagnostic rate. This data suggests that there may be a linkage between SARS-nCoV2 infection
rates and subsequent pediatric IBD presentation, warranting further evaluation in the aftermath of the Omicron
wave.

Loess plots of UC and CD presentation by month. A) Seasonal Loess plot of Ulcerative Colitis presentation by
Volume 75, Supplement 1

S434

calendar month including all datapoints from 20162021. B) Seasonal Loess plot of Crohn’s Disease presentation by
calendar month including all datapoints from 2016-2021

Time series (ARIMA) of UC and CD. A) ARIMA time series analysis of UC presentation by 3 month period from
2016-2021 with 80% and 95% prediction intervals. B) ARIMA time series analysis of CD presentation by 3 month
period from 2016-2021 with 80% and 95% prediction intervals.

594 IDENTIFICATION OF PLASMA METABOLOMIC BIOMARKERS OF CROHN'S DISEASE IN
CHILDREN. Valentina Shakhnovich1,2, Amar Kumar5, Carrie Vyhlidal3, Veronica Williams1, Ryan Funk4
1
Gastroenterology & Clinical Pharmacology, Children's Mercy Kansas City, Kansas
City, MO; 2Pediatrics, University of Missouri Kansas City School of Medicine, Kansas City, MO; 3KCAS
Bioanalytical and Biomarker Services, Shawnee, KS; 4University of Kansas School of Medicine, Kansas
City, KS; 5University of Kansas College of Liberal Arts and Sciences, Lawrence, KS
Introduction: Although metabolic profiling has provided a novel platform for the identification of disease-related
biomarkers for various gastrointestinal disorders, a disproportionate scarcity of metabolomics information is
available for children, compared to adults. As there is no single, minimally-invasive, laboratory test available to
diagnose Crohn’s disease, we used a global metabolomics analysis approach to identify plasma metabolites
associated with new-onset Crohn’s disease in children. Plasma samples were specifically selected for analysis in
order to hone in on changes specific to the host’s metabolism, rather than cometabolites reflective of diet,
xenobiotics, or gut microbial activity, as is commonly captured by fecal and urine biospecimens.1
Methods: A total of 60 fasting plasma samples were collected from immunomodulator/biologicals treatment-naive
children undergoing endoscopy, who were subsequently diagnosed with Crohn’s disease (n=26) or functional
abdominal pain, without evidence of pathology on endoscopy or biopsy (n=34), matched for sex and age (Controls).
Samples were submitted to Metabolon, Inc. (Morissville, North Carolina, USA) for global metabolomic profiling
using reverse phase (RP)/UPLC-MS/MS with positive ion mode electrospray ionization (ESI), RP/UPLC-MS/MS
with negative ion mode ESI, and HILIC/UPLC-MS/MS with negative ion mode ESI methods. Univariate analysis
was conducted using MetaboAnalyst 5.0, and significant metabolites identified based on a false-discovery rate
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adjusted p-value (q-value) of 0.05. Enrichment analysis was conducted by Chemical Similarity Enrichment Analysis
(ChemRich), and receiver operating characteristic (ROC) curve analysis performed in MetaboAnalyst 5.0 to identify
the top discriminating metabolite biomarkers, based on area under the ROC curve (AUC).
Results: 916 metabolites were measured, including 692 known and 224 unknown compounds. Crohn’s disease was
associated with increased levels of 10 and decreased levels of 98 metabolites in plasma. Higher levels of lactosyl-Npalmitoyl-sphingosine (d18:1/16:0) and unknown metabolite X-25790, and lower levels of 2-hydroxylaurate,
perfluorooctanesulfonate (PFOS) and two unknown metabolites X-11378 and X-11372, were identified in Crohn’s
disease. Chemical enrichment analysis identified 16 metabolite clusters that differed significantly for patients with
Crohn’s disease vs. Controls (q-value <0.05), with phosphatidylethanolamines, unsaturated phosphatidylcholines,
indoles, unsaturated fatty acids and plasmalogens as top discriminated metabolite clusters. ROC curve analysis
identified 18 metabolites classified as highly discriminatory based on AUC>0.80 (Table 1). The top discriminating
metabolite identified was 2-hydroxylaurate (AUC=0.885).
Conclusion: Among the top 18 biomarkers identified to discriminate children with vs. without treatment-naiive
Crohn's disease, 2-hydroxylaurate, a metabolite of 2-hydroxydodecanoic acid in plasma, was identified as a potential
novel biomarker in pediatrics. Our results indicate that plasma metabolomic profiling represents a useful tool for
identifying metabolic biomarkers and metabolic pathways associated with Crohn’s disease, and could help develop
unique, minimally-invasive, diagnostic signatures for children with Crohn’s disease in the future.
References:
1. Aldars-Garcia, L, Cisbert, JP, Chapparo, M. Metabolomics Insights into Inflammatory Bowel Disease: A
Comprehensive Review. Pharmaceuticals 2021,14,1190.

595 INTRAVENOUS IRON SUCROSE AND FERRIC DERISOMALTOSE IN PEDIATRIC IBD
PATIENTS. Monika Cieslak3, Ali Amid2, Vishal Avinashi1
1
Gastroenterology, Hepatology and Nutrition, BC Children's Hospital, Vancouver, BC, Canada; 2Haematology /
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Introduction: Iron deficiency anemia (IDA) is the most common extra-intestinal manifestation in children with
inflammatory bowel disease (IBD). Intravenous (IV) iron therapy has been established as safe and effective, with
literature most frequently describing Iron Sucrose (IS) in the pediatric population (2). Ferric Derisomaltose (FD)
(previously iron isomaltoside) was recently approved for adults in Canada and the United States by the Food and
Drug Administration (FDA), providing another treatment option. However, there is limited literature evaluating its
use in the pediatric population.
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Methods: This was a retrospective chart review of patients treated with IS or FD at BC Children’s Hospital
(BCCH), a tertiary pediatric referral centre, between March 1 - December 31, 2021. Variables were extracted from
electronic medical records. The primary outcome was safety, describing those who were not able to complete their
infusion as prescribed.
Results: During the 9 month period, 92 patients received 169 infusions of IV iron. 60% of these patients were
female (n=55), and the average age was 11 years. 64% of patients receiving IV iron were diagnosed with IBD
(n=59), the most common subtype was ulcerative colitis (UC). 72% of the infusions were administered in the
outpatient setting (n=112). Of the outpatient visits, 93% of the visits were exclusively for IV iron while 7% received
Anti-TNF therapy as well as IV iron on the same day.
Of the 169 infusions, 32% were FD (n=54), received in 38 individual patients. Approximately 11% of the 92
patients received both iron formulations during this study period (n=10). The average dose of IS was 6.6 mg/kg,
versus 17.5 mg/kg for FD as a single infusion. The mean baseline hemoglobin for patients receiving either IS or FD
was clinically similar (90 g/dl vs 96 g/dl). The average weight of a patient receiving IS was 37 kg compared to 53 kg
with FD.
3.7% of patients that had received FD experienced an adverse event (n=2). One was reported as an anaphylactic-like
reaction with some chest tightness at the start of the infusion, however that patient successfully completed the
infusion the following day at a slower rate suggesting it was more in keeping with a Fishbane/hypersensitivity
reaction (NCI CTCAE Grade 2). The other was an extravasation injury, preventing complete infusion (NCI CTCAE
Grade 1). With IS, one patient (1%) had an extravasation injury preventing complete infusion (NCI CTCAE Grade
2).
The adverse events were reported in patients receiving their very first iron infusion only. There were no adverse
events reported in patients that had previously tolerated an IV iron formulation.
Discussion: IBD is the most common group of patients receiving IV iron in our institution representing nearly 2/3 of
all IV iron infusions. IS and FD were successfully given in the inpatient and outpatient setting in 98% of
occurrences, all without test doses.
Extravasation can occur in patients, regardless of the type of iron and was seen in 2 infusions resulting in incomplete
infusions. One adverse event with FD was in keeping with a Fishbane reaction, also called hypersensitivity reaction,
which is thought to be driven by complement activation, and can result in rash, acute chest tightness, itching, joint
pains, nausea, vomiting, headache, and/or flushing. It is typically self-limited and is important to differentiate from
IgE based anaphylaxis. Protocols for administration and monitoring exist (ie NASPGHAN Goyal 2020)
The average dose per infusion was 2.6 x greater with FD vs iron sucrose, resulting in fewer infusions which requires
fewer resources and is patient friendly. While the patient mongraph suggests FD can be administered up to 20mg/kg,
or up to 1500mg, even as quickly as 20 minutes, our institution set a maximum of 1000mg, infused over 1 hour (vs 3
hours with IS) and restricted initial use to those over the age of 10, hence the weight difference amongst groups.
This study was not powered or set up for efficacy of treatment as there was not a protocol for follow up blood work
including iron studies. It would also be confounded by disease activity which was not captured. Additionally, more
subtle adverse events such as pain at infusion site, nausea, pauses of the infusions, or adjustments to infusion rates
would not be identified, potentially underestimating all adverse events, but still capturing more severe events.
FD is a newer alternative to IS which appears safe in children older than 10 years. Larger prospective studies
examining the safety and effectiveness of Ferric Derisomaltose in the full pediatric age range are warranted.

596 PREVALENCE AND INCIDENCE OF FISTULIZING CROHN’S DISEASE AND ASSOCIATED
TREATMENT PATTERNS IN PEDIATRIC PATIENTS IN THE UNITED STATES. William Faubion4, Yanni
Fan1, Ling Zhang1, Sebastiano Forgia2, Gil Melmed3
1
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There are limited epidemiologic data on pediatric patients with fistulizing Crohn’s disease (CD) and associated
treatment patterns. The aim of this study was to estimate the incidence rate and prevalence of fistulizing CD in a
pediatric population in the US and describe treatment patterns among incident cases.
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This retrospective, observational cohort study was conducted using Optum claims data from 2017–2019. Patients
aged 6–17 years with ≥365 days of continuous enrollment and an initial (index) diagnosis of fistula and CD were
identified during the study period. Incident cases of fistulizing CD were defined as patients without claims with
fistulizing CD International Classification of Diseases 10th revision (ICD-10) diagnosis codes prior to the index
diagnosis. Prevalent cases were defined as patients with claims with fistulizing CD ICD-10 diagnosis codes prior to
the index diagnosis. Crude age- and sex-adjusted incidence rates and prevalence were estimated. Among incident
cases continuously enrolled for ≥1 year post index diagnosis, treatments received after the index diagnosis were
examined and reported quarterly and annually. Results are analyzed descriptively.
Among 2,173,445 pediatric patients at risk during the study period (mean age 11.6 years [standard deviation 3.4],
49.0% female), a total of 158 incident and 249 prevalent cases of fistulizing CD were identified. The crude
incidence and prevalence rates for 2017–2019 were 4.3 per 100,000 person-years (95% confidence interval [CI] 3.7–
5.1) and 11.5 per 100,000 persons (95% CI 10.1–13.0), respectively. The crude annual incidence rates per 100,000
persons in 2017, 2018 and 2019 were 2.8, 3.9, and 3.8 respectively. The crude incidence and prevalence rates per
100,000 persons for males were 5.1, 14.3 respectively; estimates for females were 3.5 and 8.5, respectively. The
crude incident and prevalence rates per 100,000 persons for each US region were as follows: South: 4.2 and 11.0;
Midwest: 5.5 and 14.2; Northeast: 8.7 and 20.8; and West: 1.8 and 6.4, respectively. Anxiety was the most common
comorbidity in both prevalent and incident cohorts, regardless of age (Table). Only 13 (aged 6–11 years) and 68
(aged 12–17 years) incident cases fulfilled the criterion of being enrolled for ≥1 year post index diagnosis and were
included in the treatment pattern analysis. Of these, >75% of patients were prescribed tumor necrosis factor (TNF)-α
inhibitors within 1 year post index diagnosis, most frequently infliximab (59.3%) or adalimumab (28.4%).
Antibiotic and corticosteroid use in quarter (Q) 1 was more common in patients aged 12–17 years than in patients
aged 6–11 years (Figure); the difference in cumulative use of these therapies was greater by Q4. For patients aged
6–11 years, 23.1% underwent surgery (mainly seton placement) and none received total parenteral nutrition (TPN)
within 1 year post index diagnosis. For patients aged 12–17 years, 33.8% underwent surgery (mainly colon
resection) and 14.7% received TPN within 1 year post index diagnosis.
The prevalence and incidence rate of fistulizing CD are low among the pediatric population in the US and lower
than those observed in adult patients. A high proportion of pediatric patients experienced a comorbidity burden,
regardless of age group. Pediatric patients with CD are commonly treated with biologics, particularly TNF-α
inhibitors, with a considerable proportion receiving surgical intervention.
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Background:
Pediatric Inflammatory Bowel Disease (IBD) which can be characterized as Crohn’s Disease, Ulcerative Colitis, or
Indeterminate Colitis, is an autoimmune inflammatory disease affecting the gastrointestinal tract. IBD is one of the
most significant chronic diseases affecting children and adolescents. It is known that renal complications in pediatric
IBD patients are higher than the general pediatric population; however, the etiologies of these complications remain
broad and unclear. These complications can be due to underlying inflammatory bowel disease, medication usage, or
other factors. At Golisano’s Children’s Hospital, there has been an increase in renal referrals for IBD patients on
Infliximab (IFX) with elevated creatinine.
Methods:
This retrospective study aims to characterize the impact of IFX use on serum creatinine elevation (sCr) and kidney
function. 161 pediatric patients between the ages of 6 months and 21 years of age diagnosed with IBD between 2016
to 2021 and receiving IFX at Golisano’s Children Hospital were analyzed in this study. Data collected included
patient demographics, dates of IFX infusions, laboratory values, and concurrent/prior use of mesalamine,
immunomodulators, NSAIDs, and steroids. Baseline sCr level was determined by the earliest measurement within 3
months before IFX initiation. Elevations of ≥0.2 or ≥0.3 were characterized as either Sustained (≥3 months) or
Transient (<3 months). For the 10 renal referrals, sCr elevations were closely monitored throughout IFX infusion
and kidney function was measured by estimated glomerular filtration rate (eGFR) using the Schwartz Equation.
Results:
125 out of 161 children met the inclusion criteria. Results show 42% of pediatric IBD patients who received IFX
experienced a 0.2 sCr elevation during their treatment. Patients with a sCr increase of 0.2 were mostly male and
occurred, on average, a year after their first infusion. The cohort with elevated creatinine levels were also
significantly older than their counterparts. A third of all patients with sCr elevation 0.2 were sustained for over 3
months. The use of mesalamine, immunomodulators, NSAIDs, and steroids had no significant impact on creatinine
levels. eGFRs of renal referrals with elevated creatinine were within normal limits.
Conclusion:
Given these results, IFX is not likely associated with sustained sCr elevation, and transient elevations may be
expected during the treatment course. Due to the small sample size of renal referrals in this study, the nephrotoxic
effects of IFX remain uncertain. IBD patients with a 0.2 increase from baseline sCr that is sustained for over 3
months, may warrant referral to Pediatric Nephrology.
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Table 1. Incidence of elevated sCr

Table 2. Characteristics of patients with sustained elevated sCr ≥ 0.2
598 MACHINE LEARNING USING STANDARD OF CARE PATHOLOGY IMAGES PREDICTS
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Background:
Majority of children with ulcerative colitis present with extensive colitis at diagnosis, but the response to therapy is
heterogenous. Identifying the optimal window for biologic treatment and risk stratification of patients remains an
unmet need. The ‘Predictors of Response to Standardized Pediatric Colitis Therapy’ (PROTECT) study identified a
combination of clinical and biologic predictors of clinical remission on mesalamine therapy alone at one year in
treatment naïve patients.
Aim:
To leverage machine learning approaches to histopathological classification of disease to develop UC disease
predictive models.
Methods:
292 standard of care hematoxylin and eosin (H & E) diagnostic treatment naïve mucosal biopsies from the multicenter PROTECT study were digitized. For whole slide images (WSIs) preprocessing, we implemented a two-step
approach - stain normalization and informative patch selection, and generated patches (512 x 512). We developed an
image analysis and machine learning workflow to discriminate UC patients that will achieve corticosteroid free
remission (CSFR) on mesalamine therapy alone at week 52. We trained 23 machine learning (ML) classifiers on 239
texture (e.g., gray-level co-occurrence matrix (GLCM), local binary pattern (LBP)), color (HSV), and histogram
features, with 5-fold cross-validation for patch level classification. Feature importance was determined by GINI
index. Performance metrics included area under the receiver-operating-characteristic (AUROC), precision, recall,
accuracy, true positive (TP), true negative (TN), false positive (FP) and false negative (FN). Slide level prediction
was defined by threshold voting. We utilized the top features from the GINI index to re-train a new classifier.
Results:
187571 informative patches from 292 patients (Male:55%; Age(y):12.7y (IQR:11-15); extensive disease:81%; CSF
remission:41%) were trained (80% training:20% test) on various machine learning classifiers. Of the initial models
utilizing 239 features, the Extra Tree model performed the best on our test set, with an AUROC of 0.84 (95%CI:
0.69, 0.97) at the patch level. At a remission ratio threshold of 0.5, WSI AUROC was 0.84 (95%CI: 0.68, 1.0), an
accuracy of 85.3%, precision of 87.9%, recall 73.3%, TP 73.7%, TN 93.1%, FP 6.9% and FN 26.3%. The reference
standard WSI Logistic Regression model had an AUROC of 0.47 (95%CI 0.41, 0.52), accuracy of 46.2%, precision
36.9% and recall 46.6%. Retraining on our top 19 features the Extra Tree model again performed favorably, with a
AUROC at the patch level of 0.81 (95%CI: 0.68, 0.96). The reciprocal WSI AUROC was 0.83 (95%CI: (0.68, 0.98),
accuracy of 84.3%, precision of 85.3%, recall 73.7%, TP 73.7%, TN 91.4%, FP 8.6% and FN 26.3%. Comparatively
the WSI Logistic Regression model on the 19 features had an AUROC of 0.48 (95% CI 0.44, 0.52), accuracy of
48.0%, precision 38.5% and recall 48.3%.
Conclusion:
In this study, we leveraged machine learning models to predict pediatric UC disease course using handcrafted
features on standard of care pathology images. This has the potential to aid in patient UC risk stratification and be
implemented in the clinical setting. Our next steps are to develop our top performing machine learning model to
incorporate predictive clinical covariates from PROTECT, and externally validate using real-world data from other
institutional repositories.

Figure 1: Extra Tree classifier with 5-fold cross-validation to discriminate week 52 corticosteroid free remission on
5-ASA therapy alone in a pediatric UC patient cohort. [A] Top 19 features with GINI index ≥0.01 [B] AUROC for
the Extra Tree classifier using top 19 discriminating features.
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Introduction: Fecal Microbiota Transplant (FMT) has proven effective in treating recurrent Clostridioides
difficile infection (rCDI) and has shown some success in treating inflammatory bowel diseases (IBD). There is
emerging evidence that host engraftment of donor species is a tenet of a successful FMT, however there is little
knowledge regarding predictors of engraftment. We undertook a double-blind randomized controlled pilot study to
characterize the response to antibiotic preconditioning and FMT in youth and young adults with active Crohn’s
disease (CD) and ulcerative colitis (UC).
Methods: Patients with CD or UC were randomized to antibiotics and weekly FMT or placebo in addition to
baseline medications. The treatment arm received 7 days of antibiotics (metronidazole, vancomycin and polymyxin)
followed by FMT enema and then capsules weekly for 7 weeks. Weekly stools samples were collected. Outcome
measures included: microbiome analysis via 16S sequencing, clinical disease activity indices, and serum and stool
inflammatory markers. Adverse events were recorded. Microbiome analysis was completed using QIIME2™ and
Phyloseq. SourceTracker2 was used to estimate donor engraftment.
Results: We enrolled 4 subjects with CD and 11 with UC, ages 14-29 years, and 3 were female. Mean baseline
PCDAI and PUCAI were 23.8 and 32.8 respectively. Two in the treatment arm were responders, 1 CD and 1 UC. At
the end of treatment, the responders’ PCDAI and PUCAI were 15 and 10, respectively. Severe adverse events
occurred in 2 subjects following FMT enema: 1 (CD) had an inflammatory response with fever and abdominal pain
and 1 (UC) had Grade 3 sinus tachycardia. Both were withdrawn. Two subjects were withdrawn after randomization
but prior to treatment; one due to worsening disease activity and one who declined treatment. The remaining 9
subjects failed to meet response criteria.
Due to weekly stool sampling, we were able to create a timeseries of alpha diversity, beta diversity and engraftment
measures as they related to clinical response. Patients exhibited a wide range of microbial diversity and donor
engraftment as FMT progressed. Specifically, engraftment ranged from 26% to 90% at week 2 and 3% to 92% at
two months. Consistent with the current literature, increases over time of both alpha diversity (p< 0.05) and donor
engraftment (p< 0.05) correlated with improved clinical response. Additionally, our weekly timeseries enabled an
investigation into the clinical and microbial correlates of engraftment at various timepoints. We discovered that
post-antibiotic but pre-FMT timepoint, often overlooked in FMT trials, was rich in microbial correlates of eventual
engraftment. We found that patients with relatively higher alpha diversity after antibiotics had better engraftment
after FMT (Pearson r = 0.69, p< 0.05), and that the presence of multiple members of the
Family Lactobacciliaceae and the Genus Lactobacillus correlated with eventual engraftment.
Conclusions: In this small pilot study of children and young adults with IBD we found that some patients may
benefit from antibiotics followed by FMT, however FMT is not without risk. Greater alpha-diversity may be
positively correlated with engraftment and subsequent clinical response. Future studies should closely examine the
host microbial communities pre-FMT and the impact of antibiotic preconditioning.

A. There is a wide range of donor engraftment, as estimated by SourceTracker2, over the time course of FMT (top).
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Donor engraftment is associated with clinical response at week 2 and week 7 after FMT (bottom, *denotes p< 0.05).
B. The alpha diversity (Shannon index) of the post-antibiotic (right), but not the pre-antibiotic (left), microbial
community is associated with donor engraftment. Pearson r and p-values reported.
C. Microbial community comparisons between high (blue triangles) vs. low (red circles) engrafters using BrayCurtis Index. There are no differences in the communities prior to antibiotics, but the post-antibiotic communities of
eventual high and low engrafters are distinguishable (PERMANOVA, p< 0.01).
D. Relative abundance of specific Lactobacillus taxa are associated with donor engraftment. Time series of relative
abundance of Genus Lactobacillus and the species of Lactobacillus (zeae, breve, unnamed) are shown. High
engraftment in blue, low engraftment in red.

MALABSORPTION/CELIAC/ENTEROPATHY
603 OPTIMIZING MENTAL HEALTH IN PEDIATRIC CELIAC DISEASE PATIENTS: A FOLLOW-UP
STUDY. Hilary Jericho
Pediatric Gastroenterology, University of Chicago Division of the Biological Sciences, Chicago, IL
Background: Past research has shown that chronic medical conditions such as celiac disease (CD) impact identity
formation and mental health in adolescents. Individuals with CD are required to follow a gluten-free diet (GFD)
which may be particularly challenging to follow in late adolescence, especially in the college setting.
Results from our previous work demonstrated that depressive symptoms accounted for lower quality of life in
adolescent CD patients. In the present study, we assessed associations between availability of gluten-free options
and GFD adherence and mental health in the college environment.
Methods: One hundred and one patients who met CD criteria ranging ages 16 to 25 years of age received a survey
that asked about their current mental health and factors that have helped or hindered GFD adherence in the college
setting. The survey consisted of several questions that had responses on a Likert scale as well as freewriting
questions as well.
Results: Sixty-six patients (65%) completed the survey.
Conclusions: The results from our follow-up survey highlight the overall lack of variety and quality of gluten-free
options available in college dining halls. These responses, along with the mental health crisis demonstrated by many
of the patients’ answers, highlight the importance of reform in college dining halls to improve the physical and
emotional well-being of patients with CD.
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Behl2, Yasmine Ismail1, Zongming Eric Chen3, Joseph Murray4, Imad Absah1
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Clinic Minnesota, Rochester, MN; 4Division of Gastroenterology and Hepatology, Mayo Clinic
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Objective: Celiac disease occurrence is increasing worldwide. Despite the addition of highly sensitive serology
screening tests, obtaining confirmatory small bowel biopsies remains the gold standard diagnostic approach in North
America. It is known that the mucosal injury induced by gluten consumption in celiac disease (CD) patients can be
patchy. Specifically, up to 12% of CD patients can have mucosal changes limited to the duodenal bulb. Hence,
recent guidelines recommend obtaining bulb biopsies in addition to distal duodenum. This study aimed to assess the
benefit of separating bulb biopsies and describe a cohort of children with isolated bulb CD.
Methods: A retrospective review of medical records between 01/2011 and 01/2022 was conducted. We included all
children with positive celiac serology who subsequently underwent endoscopy with separated confirmatory biopsies
from the bulb and distal duodenum. Demographics, clinical presentation, and diagnostic serology were compared
between children with isolated bulb CD and children conventional CD. Additionally, an experienced GI pathologist
who was blinded to biopsies anatomic location, performed Marsh-Oberhuber grading on all 28 isolated bulb CD
cases and 10 randomly selected conventional CD cases.
Results: We identified 176 children with newly diagnosed CD of whom 117 (66%) were females. Of these, 28
(16%) had isolated bulb CD. Children with isolated bulb CD were older at diagnosis (Median age 10 [IQR 7-11.25]
vs. 8 [IQR 5-11]; p = 0.01) and less likely to present with abdominal pain and diarrhea, albeit an insignificant
difference. Median anti-TTG IgA level (normal < 4 U/mL) was lower in isolated bulb CD patients (8.35 [IQR 5.1520.63] vs. 100 [IQR 40.45-100], p < 0.001). An approximate cutoff of 36 u/mL was calculated for TTG IgA, below
which identified 89% (25/28) isolated bulb patients. A difference was also seen in EMA levels (7/16 [44%] in
isolated bulb and 39/43 [91%] in conventional CD, p < 0.001) between the two groups. There was no difference
between groups in other diagnostic labs, and initial BMI. Interestingly, despite lower levels of anti TTG IgA in
children with the isolated bulb CD, time to TTG IgA normalization (mean 15 months) was similar between the two
groups. HLA type was checked more often in children with isolated bulb CD 15/28 (54%) and 53/148 (36%) in
conventional celiac, though this difference was insignificant. There was no difference in HLA types between the two
groups. DQ2 was the most common HLA type in both groups, with 14/15 (93%) isolated bulb CD and 49/53 (92%)
in the conventional CD.
A pathologist review of diagnostic biopsies was able to distinguish between bulb and distal duodenal biopsies in
26/38 (68%). This distinction could not be made confidently due to the presence of Brunner’s glands in both
biopsies in the remaining 12 cases (32%) including 5 isolated bulb CD and 7 conventional CD. In addition,
separating tissues in two separately labeled containers may help raise pathologists’ awareness of the existence of
bulb only disease pattern during histologic evaluation.
Conclusions: Children with isolated bulb CD usually are older and presents with milder symptoms and lower TTG
IgA values. Separating the bulb from the distal duodenum biopsies is critical in diagnosing CD, especially in
children with lower TTG IgA level. The duodenal bulb is a site frequently associated with non-CD related histologic
changes with mixture of relatively normal distal components hence CD related histologic changes may be
overlooked, thus potentially improving the detection of isolated bulb CD disease. Larger prospective cohort is
Volume 75, Supplement 1

S444

needed to decide whether isolated bulb CD is a unique cohort or an early stage of conventional CD.

605 CELIAC DISEASE SCREENING AND AUTOIMMUNITY IN THE ERA OF THE COVID-19
PANDEMIC. Yasmine Ismail1, Alaa Mohamed3, Anna Elias2, Supriya Behl2, Imad Absah1
1
Division of Pediatric Gastroenterology and Hepatology, Mayo Clinic Minnesota, Rochester, MN; 2Pediatrics and
Adolescents Medicine, Mayo Clinic Minnesota, Rochester, MN; 3Pediatrics and Adolescents Medicine, Mayo Clinic
Minnesota, Rochester, MN
Celiac disease (CD) is a common immune-mediated disease of the gastrointestinal tract that results in small bowel
damage from ingesting gluten in genetically susceptible patients. The SARS-CoV-2 (COVID-19) pandemic resulted
in a nationwide healthcare lockdown, with the halting of elective medical procedures and tests. The potential
consequence of the COVID-19 pandemic on the long-term risk of systemic and autoimmune disorders like CD is not
yet clear. There is growing evidence that COVID-19 can cause a “cytokine storm” affecting epithelial cells like
intestinal mucosal cells, which may increase the risk of celiac autoimmunity; defined as positive celiac serology like
anti-tissue transglutaminase immunoglobulin A (TTG IgA).
Many providers report observing an increased number of newly diagnosed autoimmune disorders such as the CD
post-COVID-19 pandemic. It is not clear if this is a true increase in CD autoimmunity or due to overcompensation
of diagnostic numbers after the lockdown. This study aims to evaluate the effect of the COVID-19 pandemic on the
frequency of CD screening tests and the rate of celiac autoimmunity reflected by positive TTG IgA titers.
Methods:
This retrospective cohort study used the Rochester Epidemiology Project (REP) electronic health records between
January 2018 and December 2021. All subjects who underwent celiac serology screening testing (TTG IgA) during
the study period were included. The REP 7-county core region includes Olmsted County and the following 6
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counties: Wabasha, Waseca, Steele, Dodge, Freeborn, and Mower. We documented the total number of celiac
serology screening (TTG IgA) tests ordered during the study period and compared the frequency of tests performed
and the rate of positivity before and after COVID-19. We used January 2020 as a marker of the start of the COVID19 pandemic in the USA; referring to the first reported case by the CDC. All patients had active research
authorization at the onset of the study before being included in the analysis. All data were stored and managed in
compliance with the REP and Mayo Clinic IRB regulations.
Results:
A total of 15,443 (Mean=321.7, SD= 6.7, CI= 13.4) TTG IgA screening tests for CD were ordered from January
2018 till December 2021. As expected, the frequency of celiac screening tests ordered decreased sharply during the
lockdown in early 2020 (March-May) (Mean= 202.7, SD=39.8, CI= 171.4)), but it picked rapidly by June 2020 with
a 2.5% increase to the pre-pandemic testing frequency rate (Figure1). Despite this sharp decrease in celiac screening
testing during the lockdown, the rate of celiac autoimmunity (positive TTG IgA) was higher during similar periods
in pre and post-lock down years Figure1.
Comparing the rate of positivity of celiac tests done during the months of March to May of the lockdown in 2020
(44/608; 7.24%) to the same period during years 2018, 2019, and 2021, we found a statistical difference in the rate
of positivity (p= 0.04, df= 3) figure2. There was no significant difference in the number of tests administered
between pre-and post-COVID years (7625 vs. 7818, p = 0.09). Over the study period, the total number of positive
screening tests was 655/15443 (4%). Using January 2020 as our cut-off, we compared the rate of screening test
positivity pre and post COVID-19 to the total number of tests as demonstrated in figure1.
Conclusion:
Celiac screening and autoimmunity were stable over the study period, however, during the lockdown, the rate of
celiac autoimmunity was significantly higher as compared to similar periods before and after the pandemic year. It is
not clear if this is due to false-positive TTG IgA post-COVID, or true autoimmunity. We expect that follow-up
studies with a longer follow-up period during and after the COVID-19 pandemic are needed to understand the true
effect of COVID-19 on celiac autoimmunity.
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609 QUALITY OF LIFE FOR ADOLESCENTS WITH CELIAC DISEASE: PATIENT VS PARENT
PERSPECTIVES. Priyanka Chugh1, Lydia Ramharack1, Patricia Bierly1, Kara Feigenbaum1, Janel
Steinhoff1, Arunjot Singh1,2, Lisa Fahey1,2
1
Pediatrics; Division of Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Perelman
School of Medicine, University of Pennsylvania, Philadelphia, PA
Objective: Adolescents with newly diagnosed celiac disease (CD) must navigate transformations in social
relationships while also adapting to a new restricted diet. While there are studies that assess quality of life (QoL) in
adult CD, there is considerably less research assessing QoL in adolescents with CD. This study assesses adolescent
CD QoL from both the adolescent and parent perspectives.
Methods: Enrollment in this prospective study occurred within one year of a biopsy proven diagnosis of CD at the
Children’s Hospital of Philadelphia. Subjects ages 13-18 and their parents/guardians completed the PedsQL
questionnaire, a 21-item survey that assesses physical, emotional, social, and school functioning. Additionally,
parents/guardians completed a demographic questionnaire regarding age, gender, race, ethnicity, and socioeconomic
class of the adolescent. Finally, an electronic medical record chart review was completed to collect data on
serologies, histopathology and diet.
Results: A total of 54 adolescents and 60 parents/guardians were enrolled. When comparing the parent and child
versions of the PedsQL, there were statistically significant differences in answers regarding worrying about what
will happen to the child (p equals 0.026) and getting along with other teens (p equals 0.0085). Additionally, there
was a trend towards significance regarding parent and child perceptions of keeping up with peers (p equals 0.0017).
Discussion: Parent/guardian perception and adolescent perception of QoL in CD differs significantly in key areas,
specifically when the adolescent’s QoL is compared to their non-CD peers. Parents/guardians were more likely to
report a worse perceived QoL than their children in social and school functioning.

610 THE CLINICOPATHOLOGIC FINDINGS OF LYMPHOCYTIC COLITIS IN CHILDREN. Maire
Conrad1, Ivan Gonzalez Arostegui2, Sarah Weinbrom1, Trusha Patel1, Pierre Russo2, Judith Kelsen1
1
Pediatric Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA; 2Pathology, The Children's
Hospital of Philadelphia, Philadelphia, PA
Background
Lymphocytic colitis (LC), characterized by chronic watery diarrhea and most commonly diagnosed in older women,
remains poorly understood in children. Small pediatric case series have suggested associations between LC and
immune-mediated comorbidities as well as medications. In this study, we aimed to describe the clinicopathologic
features of pediatric LC.
Methods
This was a single center retrospective study of patients with lymphocytic colitis between January 2000-October
2021. Patients with the diagnosis of lymphocytic colitis were identified through the electronic medical record
(EMR). Inclusion criteria were pathologic diagnosis of lymphocytic colitis and available pathology slides for
review. The EMR was queried to obtain the following data: demographics, clinical symptoms, growth,
comorbidities, endoscopic findings, medications, laboratory studies at baseline evaluation and at most recent
available follow up evaluation. All cases were reviewed by 2 pediatric pathologists who were blinded from patient
identifiers and clinical information, to confirm the diagnosis. Increase IELs was defined as >20 lymphocytes per 100
enterocytes throughout the GI tract. Lamina propria eosinophils were counted in one HPF (0.063 mm) in a hot-spot
area.
Results
There were 50 children (70% female) with the diagnosis of LC included. Median age of presentation was 12 years
(IQR 5.7, 15.8), 15/50 (30%) of whom were ≤6 years old and 47/50(94%) were non-Hispanic Caucasian. Twelve
patients (24%) had 1 or more autoimmune comorbidity. Family history of autoimmune disorder was detected in 34%
of patients, including inflammatory bowel disease and Celiac disease. At diagnosis, the most common presenting
symptoms were abdominal pain and diarrhea and 11/50 (22%) of patients met criteria for malnutrition based on BMI
percentile for age Z score <-1.0. Non-steroidal anti-inflammatory drugs (5/50), selective serotonin reuptake
inhibitors (5/50), and proton pump inhibitors (6/50) were the most common medications patients were on at
diagnosis. Diagnostic esophagogastroduodenoscopy and colonoscopy were visually normal in 76% of patients,
while 4 patients had abnormal macroscopic colonic findings. Albumin, white blood cell count, absolute lymphocyte
counts, and inflammatory markers were within normal limits for all patients. Five patients had mild anemia for age
and sex with hemoglobin ranging from 10.4-11.4 g/dl. Calprotectin was measured in 50% of patients with median
150 ug/dL (IQR 81, 208), within normal range. The histological findings of lymphocytic colitis included increased
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colonic IELs with a median of 48 (range 25-85), unremarkable number of colonic lamina propria eosinophils with
median of 28 (7-66), and a normal eosinophilic infiltrate. Cryptitis was detected in 10% (5/50) of the patients’ colon
biopsies. Duodenal biopsies were normal in 39/47(83%) patients. The remaining 8 patients had intraepithelial
lymphocytosis in the duodenum and half of these (4/47, 8.5%) had associated villous blunting as well. Treatments
for LC included mesalamine 27/50(58%), corticosteroids 16/50 (32%) gluten-free diet alone (4/50, 8%) and in
combination with medication (14/50, 28%), loperamide 7/50 (14%), bismuth salicylate 1/50 (2%), and 8/50 (4%)
were not treated. Of those who were treated (n=42), 20/42 (48%) had improvement in symptoms.
Conclusion
We present the largest pediatric cohort of LC to date. Clinical presentation was similar among all patients with
abdominal pain, diarrhea, and normal labs. Malnutrition was present in ~20% of patients. Treatments including 5ASA and steroids with and without gluten-free diet improved symptoms in <50% of patients. Additional studies are
necessary to describe changes in histopathologic findings long term and predictors of treatment response.

611 ABETALIPOPROTEINEMIA ON AN INFANT WITH SEVERE CHRONIC MALNUTRITION: A CASE
REPORT. Carlos Acosta - Bueno - Rodríguez, Maria Moguel - Garibay
Pediatrics, Hospital Infantil de Mexico Federico Gomez, Mexico City, Mexico City, Mexico
Abetalipoproteinemia is a rare recessive autosomal disorder that involves mutation on the microsomal triglyceride
transfer protein (MTTP) gene leading to loss of function. Its global prevalence is reported on 1: < 1 000 000
although there are no official numbers in Mexico, currently there are only 2 reported cases. We present and report
the case of an 11 months old infant diagnosed at the “Hospital Infantil de México, Federico Goméz” who debuted
with severe chronic malnourishment, hepatic steatosis and the typical clinical findings of lipid malabsorption such as
steatorrhea and failure to thrive. We performed a sequence analysis and deletion / duplication testing of 330 genes
with two pathogenic variants identified in MTTP gene with partial deletion in exons 11 – 16 and c.552 duplication
(p.Val185Serfs*5).The histopathological results described further on this paper were also highly suggestive with the
disease. We developed and provided an evidence based therapeutic strategy with enteral lipid infusion, medium
chain triglyceride administration as well as supplementation for the vitamin and nutrimental deficiencies taking into
consideration the neurological development and the role of fat – soluble deficiencies within this matter. The aim of
this review is to share the clinical development of our patient, diagnosis algorithm followed, evidence - based
management overview in the context of a rare disease with many concomitant complications and to describe the
therapeutical challenge of outpatient follow up and assessment to increase the amount of information around this
disorder.
NEUROGASTROENTEROLOGY/FUNCTIONAL/MOTILITY
616 IMPACT OF COVID-19 ON THE PREVALENCE OF CONSTIPATION IN THE EMERGENCY
DEPARTMENT. Aashka Patel, Carmen Lindmoen, Gurleen Kahlon, Noah Kondamudi
Pediatrics, Brooklyn Hospital Center, Brooklyn, NY
Introduction: Constipation in children is a common presentation to Pediatric Emergency Department(ED). Previous
studies on the prevalence of constipation ranged from 0.5-4% with most reports from large academic centers. The
recent COVID-19 pandemic has resulted in a reduced number of ED visits in the US. The impact of this pandemic
on the prevalence of constipation in the ED is currently unknown.
Objective: To evaluate the trend of constipation as the primary reason for ED visit and if there was any impact of
COVID-19 on the prevalence of this presentation.
Methods: We reviewed the ED database at our urban community hospital to identify all children that presented to
the ED for constipation during the years 2016-2020. We compared the number of visits during the 2016-2019 (prepandemic) period to the 2020 year (pandemic). We calculated prevalence Odds Ratio to evaluate for significance
Results: A total of 54,611 pediatric (<18 years old) visits occurred during the study period, of which 920 visits were
attributed to constipation as the primary reason for ED visits. There was a statistically significant increase in the
prevalence of constipation in the year 2020 (POR =1.5 95% CI (1.24-1.82) p=<0.0001) compared to the prepandemic years. The yearly trend is shown in the table 1.
Conclusion: The prevalence of constipation was 1.3%-2.1% during the study period. There is a significant increase
in the prevalence of constipation presentation to the ED during the 2020 COVID-19 pandemic period.
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617 MICROBIOTA-DERIVED BUTYRATE DAMPENS GUANYLATE CYCLASE C PATHWAY IN
PATIENT-DERIVED COLONOIDS. Alejandro Velez1, Amanda Waddell2, Simona Antonacci2, Lee A
Denson1, Theresa Alenghat2
1
Division of Gastroenterology, Hepatology, and Nutrition, Cincinnati Children's Hospital Medical
Center, Cincinnati, OH; 2Division of Immunobiology and Center for Inflammation and Tolerance, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH
Background: Functional gastrointestinal disorders (FGIDs), including irritable bowel syndrome (IBS) and
constipation, are complex conditions that result in decreased quality of life and a significant cost burden. Currently
two medications, linaclotide and plecanatide, that target the guanylin cyclase C (GCC) receptor are FDA approved
for treatment of IBS and constipation. However, the efficacy of these drugs has been limited and variable across
FGID patients. The intestine harbors trillions of commensal microbes, collectively called the microbiota, that
produce metabolites in the intestine. Interestingly, several studies have described alterations in the composition of
the microbiota in the intestine of FGID patients, provoking the hypothesis that the microbiota may impact the GCC
response to current therapeutics. The aim of this study was to test this hypothesis in patient-derived intestinal
organoids in order to guide improved personalized approaches to treat FGID.
Methods: Human-derived intestinal epithelial organoids were grown from histologically normal sigmoid colon
tissue collected from pediatric patients by endoscopic biopsy. Colonoids were treated with 250nM linaclotide for 1
hour in the absence or presence of 1mM butyrate. For mouse studies, intestinal epithelial cells were isolated from
colonic tissue harvested from germ-free (GF) and conventional (CNV) mice that harbor a complete microbiota. Cell
lysate extracted from primary mouse epithelial cells and colonoids were analyzed for cGMP levels by ELISA
(Cayman) as a readout of GCC activation. cGMP concentration was normalized to protein levels measured by BCA
assay (Thermo-Scientific). RNA expression of gene targets was compared using RT-qPCR normalized to an
endogenous control gene.
Results: Colonoids were grown from biopsies of FGID patients ranging from 12 to 18 years that had been diagnosed
with irritable bowel syndrome (IBS), functional constipation, or functional dyspepsia. Linaclotide treatment induced
a dose-dependent increase in cGMP in patient-derived colonoids with a 4-to-5-fold cGMP increase with a 250nM
dose. Interestingly, the baseline cGMP concentration of epithelial cells harvested from the large intestine of CNV
mice was significantly lower than IECs from GF mice, supporting our hypothesis that the microbiota regulates GCC
activity in mammalian cells. Analyses of 16S datasets collected from stool of healthy and FGID patients
demonstrated expansion of commensal bacterial species that generate short chain fatty acids, such as butyrate, in the
intestine. Interestingly, butyrate exposure significantly dampened linaclotide-induced cGMP levels in patientderived colonoids (Figure 1). Microbiota colonization in vivo did not alter GCC receptor expression, but decreased
epithelial expression of endogenous GCC ligands, guanylin (GUCA2A) and uroguanylin (GUCA2B). Butyrate also
decreased GUCA2A and GUCA2B expression in linaclotide-treated patient colonoids.
Conclusion: This study demonstrates that patient-derived colonoids can be used to effectively assess linaclotide
induction of human GCC activity. By employing this model, we have identified that the microbiota-derived
metabolite butyrate dampens the linaclotide response in human colon. Our initial mechanistic data suggests that
butyrate may decrease GCC activation by downregulating expression of endogenous GCC agonists in the colon.
These findings may help understand varied patient responsiveness to GCC targeted therapeutics and support the
incorporation of microbiota and metabolomic assessment to improve precision medicine for FGID patients.
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Fig 1: cGMP concentration in colonoids derived from FGID patients (n=7 patients). cGMP concentration is
normalized to protein.

618 SAFETY AND EFFICACY OF PRUCALOPRIDE IN FUNCTIONAL CONSTIPATION WITH AND
WITHOUT UPPER GI SYMPTOMS. Alejandro Velez1, Knowlton, Lesley1; Madis, Erick1; Sahay, Rashmi3; Stiehl,
Sarah2; El-Chammas, Khalil1; Kaul, Ajay1; Santucci, Neha1
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Division of
Pharmacy, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 3Data Management and
Analysis, Cincinnati Children's Hospital Medical Center, Cincinnati, OH
Introduction
Current treatments for pediatric functional constipation (FC) are sub-optimal with limited efficacy. Co-morbid
conditions such as reflux often coexist and show a response to treatment of constipation. Prucalopride, a selective
serotonin agonist has prokinetic effects throughout the GI tract showing promise for the treatment of multiple
disorders, but pediatric clinical trials have shown mixed results. We aimed to assess the safety and efficacy of
prucalopride in FC with and without upper GI symptoms compared with controls at our institution.
Methods
Charts of FC patients prescribed prucalopride between December 2018 and February 2022 and had follow up within
1 year were retrospectively reviewed. Patients on concurrent laxatives and other organic GI disorders were included.
Patients with Hirschsprung’s disease, myelomeningocele, and sacral nerve stimulation were excluded. Demographic
data, symptom details, comorbidities, dose, and adverse effects were collected at baseline and follow up visits.
Controls were patients that did not receive prucalopride but were treated per standard care for FC. They were
propensity matched to prucalopride treated patients (1:1 ratio) based on age, gender, race, and presence of fecal
incontinence (FI). Clinical response was classified as: complete, partial or no improvement.
Results
Patient characteristics
Of 57 patients prescribed prucalopride, [mean age 14.7 ± 4.9y (2-24y), 68% female and 51% Caucasian], 3.5% had
celiac disease, 3.5% EoE, 84% dyspepsia, 12% dysphagia, 37% hypermobility spectrum disorder and 49% had
mood disorders including anxiety and depression. Concurrent laxatives were used in 79%, 20% reported <4 bowel
movements/week at baseline, and 98% had FI.
Response of prucalopride in FC
35 patients (64.6%) showed either complete 20 (36%) or partial 16(28.6%) response to prucalopride. After
propensity matching, 26 cases (median age 10 (9 -15), 50% female, 88% Caucasian) and controls (median age 10.5
(9 -15), 42% female, 96% Caucasian) were included. Response did not differ between cases and controls (73% vs
81%, p=0.81; Figure 1).
Dose
The most common dose initiated was 2 mg (49%), 1 mg (35%) and 0.5 mg (16%). Dose was increased in 12% and
decreased in 4% of patients at follow up. The median dose did not differ at baseline and follow up (0.029 vs 0.034
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mg/kg/day, p=0.44). Dose correlated negatively with age (rho= -0.44, p=0.01). The relationship between age and
response was not significant (p=0.81).
Response to other GI symptoms
Of the 84% with dyspepsia, symptoms improved in 56% at follow up (25% complete, 31% partial; N=48) Of the
12% with dysphagia, 85% improved at follow up (71% complete, 14% partial; N=7).
Adverse events
Adverse effects were reported in 35% (Table 1), abdominal cramps being most common (12%). Four (7%) patients
reported serious effects such as worsened mood, of which 2 endorsed suicidal ideation (median age 13, avg dose 1
mg/day, 0.02 ± 0.006 mg/kg/day). All four patients had mood disorders at baseline. Adverse events trended with
dose (p=0.05), with most adverse events at 0.026 ± 0.017 mg/kg/day. No association was noted between adverse
effects and age (5% for 0.5 mg, 19% for 1 mg and 11% for 2mg for p=0.19) or sex (p=0.43), however, it associated
significantly with response (p=0.0003).
Conclusion
Prucalopride showed 73% response for FC but did not differ from standard care. It is plausible that controls had less
severe symptoms, leading to a robust response to standard care. The prucalopride response rate is better than
reported rates in the prior pediatric trial on prucalopride (Mugie et al: 14.3%). More than half with concurrent
dyspepsia and dysphagia showed symptom improvement. Adverse events were noted in 35% leading to drug
discontinuation in 30%. Around 7% endorsed worsened mood with 4% reporting suicidal ideation. This is especially
important since prior prucalopride trials have excluded patients with mood disorders. Our study shows that
prucalopride may be helpful in treating upper gastrointestinal symptoms found in FC while also treating constipation
at a similar level than standard of care. However, caution should be exerted in use in patients with mood disorders
with close monitoring for new onset or worsening mood effects due to its potential effects.

Figure 1. Propensity matched response of constipation to Prucalopride

Table 2: Adverse effects and lack of response to prucalopride

619 EVALUATING THE RELATIONSHIP BETWEEN ANORECTAL MANOMETRY AND BALLOON
EXPULSION TEST IN CHILDREN WITH FUNCTIONAL DEFECATION DISORDERS: A
RETROSPECTIVE CHART REVIEW . Alice Huang, Adam Paul, Corey Boweman, Jacqueline Barsamian, Alain
Benitez, Stacey Kleinman, John Boyle, Jennifer Webster, Robert Heuckeroth, Kirsten Walaski, Keri
Dowds, Prasanna Kapavarapu, Hayat Mousa
Pediatric Gastroenterology, The Children's Hospital of Philadelphia, Philadelphia, PA
Introduction: Functional defecation disorders are very common in children. Anorectal manometry and balloon
expulsion test specify the type of dysfunction in the anorectal apparatus. Studies evaluating the relationship between
symptoms, motility testing and balloon expulsion test are limited.
Aims: To evaluate the relationship between anorectal manometry (ARM) parameters and balloon expulsion test
(BET), and to assess the value of rectal sensation in predicting the outcome of balloon expulsion.
Volume 75, Supplement 1

S451

Methods: We conducted a retrospective chart review on all anorectal manometries done awake on children age 7-12
years old who met the criteria for functional constipation ± fecal incontinence. We evaluated patients who had ARM
and BET. Patients with Hirschsprung’s disease, anorectal malformation, inflammatory bowel disease and spinal
malformations, were excluded. Demographics, clinical presentation (i.e. past medical history, symptoms, laboratory
testing, imaging), anorectal manometry parameters and balloon expulsion test results, were reviewed. Formal
statistical analysis was conducted.
Results: From the 737 ARM studies done over last 5 years, 36 patients fulfilled criteria who had all the data points
for analysis. Patients were divided into two groups: chronic constipation without fecal incontinence (n=14) and
chronic constipation with fecal incontinence (n=17), and (n=5) patients had unclear history of incontinence. 34
patients had both ARM and BET. On the ARM test, 18 % (6/34) had normal defecation dynamics and 82% (28/34)
had dyssynergia (types I-IV). On the BET, 44% (15/34) were able to pass the balloon in less than 120 seconds and
56% (19/34) were not able to pass the balloon. Of note, out of the 28 diagnosed with dyssynergia on ARM, half of
them (46%, 13 out of 28) were able to expel the balloon in less than 120 seconds. First sensation was <20ml in
10(28%), 20-40 ml in 7(19%), 41-60 ml in 13(36%) and >60 ml in 6(17%). Discomfort level was at <60 ml in
4((11%), at 60-120 ml in 18 (50%), and>120 ml in 14(39%). Threshold for first sensation did not predict balloon
expulsion. Having reported discomfort level with >120 ml size balloon versus reporting discomfort level with 60120 ml increases the log odds of balloon expulsion by *1.07 (at alpha .10 and just on the cusp of alpha=.05) .
Patients in the overall sample who reported a higher threshold for rectal discomfort requiring >120 ml size balloon
have greater odds of balloon expulsion compared to those patients who reported a lower threshold for rectal
discomfort.
Conclusion: Balloon expulsion test is complimentary to anorectal manometry in evaluating functional defecation
disorders in children. ARM is superior to BET in delineating types of dyssynergia. Half of the patients diagnosed as
abnormal defecation dynamics on ARM, had normal BET, this needs to be further investigated with prospective
controlled trials.

620 NATURAL HISTORY OF PEDIATRIC CYCLIC VOMITING SYNDROME: A CHANGING FLAVOR
OF DYSAUTONOMIA. Andrea Gosalvez Tejada1, B U.K. Li1, Pippa Simpson2, Liyun Zhang2, Katja Kovacic1
1
Pediatric Gastroenterology, Medical College of Wisconsin, Milwaukee, WI; 2Medical College of
Wisconsin, Milwaukee, WI
Background: The clinical features of pediatric cyclic vomiting syndrome (CVS) may evolve over time. Clinical
observations indicate that a subset develops a constellation of chronic symptoms that suggest autonomic nervous
system (ANS) dysfunction during adolescence. Prior studies document subclinical ANS imbalance in CVS patients
compared to healthy individuals, even during periods of baseline health. We aimed to determine the proportion of
children with CVS who develop chronic rather than episodic symptoms consistent with ANS dysfunction during
adolescence.
Methods: Retrospective chart review of children ages 0-18 years followed in an outpatient tertiary care pediatric
CVS center. All included subjects met NASPGHAN 2008 criteria for CVS. Patients with comorbid conditions that
mimic CVS or that may cause nausea or dizziness were excluded. All patients completed standardized
questionnaires at intake and all follow-up visits, documenting clinical symptom patterns and response to
medications. Continuous variables are summarized as median (IQR) and a Mann Whitney test was used for group
comparisons. Categorical variables are summarized as number (%) and a Fisher exact test was used for comparisons.
Key Results: 100 subjects were included; 59% were female. The median time between follow-up visits was 6
months. A total of 40% developed symptoms consistent with ANS dysfunction (ANS+). Of these, 20% were
confirmed by comprehensive ANS testing, 11% by bedside orthostatic vital sign abnormalities, and 9% by strong
clinical symptoms. A total of 65% (n=26) of the ANS+ group converted to a chronic, daily symptom pattern while
35% (n=14) continued to have distinct CVS cycles in addition to chronic symptoms of dysautonomia. The median
(IQR) age at onset of chronic symptoms was 14 (10.02, 15) years, with the most common symptoms being
dizziness/lightheadedness (80%) and daily nausea (48%). The presence of another disorder of the gut-brain
interaction (p=0.018) and a greater number of comorbidities (p=0.031) were more common in the ANS+ compared
to ANS- group. ANS+ subjects missed more school days per month (p= 0.047) and were seen less frequently in the
Emergency Department (p=0.023) compared to the ANS- subjects.
Conclusions & Inferences: This is the first study to document that many children with CVS (40%) develop chronic
symptoms consistent with dysautonomia in adolescence. Although speculative, hormonal triggers may play a role.
Patients who develop dysautonomia suffer from more comorbid conditions and a greater negative impact on school
attendance, which is likely to adversely affect the quality of life. Most patients convert from cyclical to a daily,
chronic symptom pattern that should prompt consideration of this disease progression. Therapeutic interventions
such as aggressive intravenous rescue therapies and sedatives may need to be adjusted and targeted differently for
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CVS patients who display this symptom progression.

621 SUSTAINED IMPROVEMENT IN QUALITY OF LIFE OF CHILDREN WITH FUNCTIONAL
ABDOMINAL PAIN DISORDERS 6 MONTHS AFTER AURICULAR PERCUTANEOUS ELECTRICAL
NERVE FIELD STIMULATION TREATMENT . Ashish Chogle1, Amariel Ralbovsky2, Kaajal Visnagra3, Elisa
Ornelas1
1
Pediatric Gastroenterology, Children's Hospital of Orange County, Orange, CA; 2Pediatric
Gastroenterology, University of California San Francisco School of Medicine, San
Francisco, CA; 3Pediatrics, Children's Hospital of Orange County, Orange, CA
Background: Functional Abdominal Pain Disorders (FAPDs) represent over half of all pediatric gastrointestinal
(GI) consultations. Children with FAPDs have worse quality of life (QOL) than those with organic GI disorders.
Pharmacologic therapy is generally ineffective. A novel auricular neurostimulation device (IB Stim, Innovative
Heath Solutions, Versailles, IN) delivers percutaneous electrical nerve field stimulation (PENFS) to the outer ear
and has been shown to significantly improve pain and global wellbeing in these patients. We previously showed a
significant improvement in QOL of children with FAPDs immediately after PENFS treatment. Aim of this followup study is to investigate if there is a sustained long-term effect of PENFS on the QOL of these children.
Objectives: To prospectively assess the long-term effect of PENFS therapy on the quality of life in children with
FAPDs.
Methods: Patients between ages 8 and 18 years and their parents, seen in pediatric GI clinic for PENFS therapy
from September 2020 to May 2022 participated in the study. Patients underwent PENFS device placement on their
ear once a week for four consecutive weeks. Parent-child dyads completed the Pediatric Quality of Life Inventory
Generic Core and General Well Being scales, Abdominal Pain Index (API), Nausea Severity Scale (NSS),
Children’s Somatization Inventory (CSI), Functional Disability Index (FDI), PROMIS Global Health, Depression
and Anxiety Scales prior to the first PENFS placement, after the fourth PENFS placement, 3 months and 6 months
after treatment was initiated. The Generic Core Scale yields a physical functioning, psychosocial, and total score
while the General Well Being Scale yields a total score.
Results: Sixty-three patients and parents (45 females, 18 males, mean age 15 years) completed the questionnaires.
Quality of life and general well-being average scores on the parent and patient report increased after the 4th PENFS
placement. By patient report, their physical functioning (p=0.001), psychosocial (p=0.02), total generic core scale
scores (p=0.001), the general well-being (p=0.0004), API (p=0.0005), NSS (p=0.004), CSI (p=0.001), global health
(p=0.0004), and anxiety (p=0.0004) scores all showed significant improvements from baseline to six months post
treatment. FDI (p=0.08) and depression (p=0.054) scores showed slight improvement by six months. By parentproxy report, the child’s physical functioning (p=0.006), psychosocial (p=0.0007), total generic core scale scores
(p=0.0002), the general well-being (p=0.001), API (p=0.0002), FDI (p=0.04), NSS (p=0.001), CSI (p=0.0005),
global health (p=0.003), and anxiety (p=0.0005) scores all showed significant improvements from baseline to six
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months post treatment. Depression (p=0.07) scores showed slight improvement by six months.
Conclusions: Patient and parental reports showed a significant improvement in the child’s overall quality of life,
abdominal pain, nausea, somatization, global health and anxiety, and that effect remained steady even six months
after PENFS therapy. Patients reported a slight improvement in daily functioning whereas their parents reported
significant improvement six months post treatment. Depression scores did not improve significantly by patient and
parent-proxy reports.

622 MULTIDISCIPLINARY CARE OF PEDIATRIC DISRODERS OF GUT-BRAIN INTERACTION IN
THE ERA OF TELEMEDICINE: EQUAL PATIENT SATISFACTION AND OUTCOMEMS OF IN-PERSON
VS TELEMEDICINE ENCOUNTERS . Beate Beinvogl1, Elizabeth Burch1, Julie Snyder1, Bobbie Riley2, Neil
Schechter2, Toni Solari1, Hannah Brewer1, Amy Milligan1, Samuel Nurko1
1
Pediatric Gastroenterology, Hepatology and Nutrition, Boston Children's Hospital, Boston, MA; 2Department of
Anesthesiology, Critical Care, and Pain Medicine, Boston Children's Hospital, Boston, MA
Background: Patients with Disorders of Gut-Brain Interaction (DGBI) respond best to multidisciplinary treatment.
With the emergence of the Coronavirus disease 2019 (COVID-19) pandemic in 2020 and the implemented
lockdown in large areas of the United States, the multidisciplinary functional abdominal pain program (FAPP) at
Boston Children’s Hospital for the first time switched to providing care via telemedicine. We aimed to evaluate
patient satisfaction and outcomes of patients seen in a multidisciplinary telemedicine visit compared to in-person
care at the time of initial evaluation and follow-up.
Methods: Prospective study in which families were given a questionnaire to evaluate the visit and treatment
(satisfaction, improvement overall, of abdominal pain (Abdominal Pain Index, API) and of daily functioning
(Functional Disability Index, FDI) since initial visit in the FAPP. Patients ≤ 18 years seen for an initial visit in the
FAPP between 4/1/20 and 6/20/21 were recruited. Multidisciplinary evaluation was performed in-person or via
zoom (Gastroenterology, Pain medicine, Psychology, Social services, Dietician). Initially all visits were done via
telemedicine (4/1/20-7/1/2020) due to the temporary closure of outpatient clinics. Thereafter, in-person visits
restarted but telemedicine visits were continued to be offered.
Results: Patient population: 41 patients completed the study. Two groups were defined based on initial visit type:
Group A (Gr-A = Telemedicine, n=26) and group B (Gr-B = in-person, n=15). For Gr-A, follow-up visits were via
telemedicine (n=17), in-person (n=2) and 7 patients had no follow-up. For Gr-B, the follow-up visits were via
telemedicine (n=9), in-person (n=4) and 2 patients had no follow up visit. Mean age of participants was 14.5±2.8
years with female predominance (73.2%). No significant difference was found in age, gender, race, DGBI diagnosis,
presence of extra-intestinal symptoms, number of follow-up visits, baseline API or FDI between groups.
Patient satisfaction with multidisciplinary care at initial visit (Figure 1): No significant differences were detected
between Gr-A and Gr-B (p>0.05).
Patient visit type preference: Families preferred in-person visits (73%) for the first visit, but telemedicine (46%) or
no preference (47%) for follow-up visits. When asked if patients were equally satisfied with telemedicine and inperson visits, 81.9% agreed, 9.1% were undecided and 9.1% disagreed. 81.9% were not worried about somethinig
being missed during the telemedicine visit, while18.2% were undecided about this. When asked if patients felt
telemedicine was more efficient than in-person visits, 54.6% agreed, 27.3% were undecided and 45.5% disagreed.
90.9% of patients agreed that telemedicine visits were more convenient, where 9.1% were undecided.
Patient outcomes: There was no clinically significant improvement of the API score in either group (Gr-A: 2.7±0.8
to 2.4±1.1, p=0.04; Gr-B: 2.6±0.9 to 2.4±1.0, p=0.5) or FDI (Gr-A: 13.4±11.2 to 13.9±10.5,p=0.8, Gr-B: 15.4±10.7
to 14.3±8.0, p=0.8) between the initial and follow-up visit.
When asked how patients felt subjectively at the time of study, there was improvement but no difference between
groups: “Much better” (Gr-A: 52.6% vs Gr-B: 84.6%), “Better” (Gr-A: 47.4% vs Gr-B: 15.4% ), no patients in
either group reported feeling worse (p=0.07). Subjective improvement of functioning was reported in Gr-A: 58.5%
fair to excellent, 29.4% poor and 11.8% none, whereas in Gr-B 58.3% felt fair to excellent improvement of
functioning and 41.7% continued to function poorly (p=0.4).
Conclusion: Patients are equally satisfied with delivery of multidisciplinary care for pediatric DGBI via
telemedicine and in-person, suggesting this may be a promising route for expanding delivery of care even in the
post-pandemic era. Limitations of this study are the small sample size. Further the lock-down promoted lack of
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functioning and measures of disability such as the FDI may not be representative.

624 COMORBIDITIES OF RUMINATION SYNDROME IN CHILDREN. Candice Park1,2, Ashley Kroon Van
Diest1,3, Julia Sabella1,2, Dennis Yang1,2, Neetu Bali1, Karla Vaz1, Desale yacob1, Carlo Di Lorenzo1, Peter Lu1
1
Division of Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, Nationwide Children's
Hospital, Columbus, OH; 2The Ohio State University College of Medicine, Columbus, OH; 3Department of Pediatric
Psychology and Neuropsychology, Nationwide Children's Hospital, Columbus, OH
Background: Rumination syndrome is a functional gastrointestinal (GI) disorder involving effortless postprandial
regurgitation followed by re-swallowing or expulsion. The pathogenesis of rumination syndrome remains poorly
understood. Based on our experience, rumination syndrome often develops in children with a prior GI diagnosis
(i.e., gastroparesis, eosinophilic esophagitis) and in children with comorbid psychiatric disorders (i.e., anxiety,
depression). Our objective was to identify the comorbidities seen in children with rumination syndrome.
Methods: We performed a retrospective review. We identified patients up to 18 years old who were diagnosed with
rumination syndrome by Rome IV criteria at our institution. We recorded baseline characteristics and medical
history, including comorbid diagnoses and both medical and behavioral treatment at the time of diagnosis of
rumination syndrome. We evaluated whether comorbid conditions differed by age (<13 years old versus >13 years
old) and sex using the Fisher’s exact test.
Results: We included 219 children diagnosed with rumination syndrome (56.1% female). Patients were a median
age of 11 years old at symptom onset (IQR 5-13, range 0-18) and 13 years old at diagnosis (IQR 8-15, range 1-18).
The most common comorbid GI diagnoses were gastroesophageal reflux disease (24.7%), functional abdominal pain
(20.5%), and eosinophilic esophagitis (6.8%). Comorbid psychiatric diagnoses included anxiety (28.3%), depression
(11.9%), and eating disorders (4.1%). Only 37 (16.9%) patients did not have a comorbid condition. At baseline, 57
(26.0%) patients were on a medication for anxiety or depression and 77 (35.2%) were seeing a psychologist
regularly. When we divided patients into younger patients (<13 years) and older patients (>13 years), we found that
functional abdominal pain (p=0.04), anxiety (p<0.01), depression (p<0.01), and eating disorders (p=0.04) were
significantly more common in the older group. Other comorbid conditions did not differ by age. Comorbid
conditions did not differ by sex.
Conclusion:
In our cohort of children with rumination syndrome, the majority had a comorbid GI or psychiatric diagnosis at
baseline. Older children were more likely to have functional abdominal pain, anxiety, depression, and eating
disorders in addition to rumination syndrome. While some of these comorbid diagnoses may represent misdiagnosis
of symptoms caused by rumination syndrome, other diagnoses like functional abdominal pain and anxiety are
unlikely to be. Our findings raise the question of whether these disorders contribute to the pathogenesis of
rumination syndrome.
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625 SAFETY AND EFFICACY OF LINACLOTIDE IN CHILDREN AGED 2–5 YEARS WITH
FUNCTIONAL CONSTIPATION: RESULTS FROM A RANDOMIZED, DOUBLE-BLIND, PLACEBOCONTROLLED, MULTIDOSE STUDY. Carlo Di Lorenzo1, Jon Robert2, Wangang Xie3, Cristina
Almansa4, Gerardo Rodriguez-Araujo3, Samuel Nurko5, Miguel Saps6
1
Nationwide Children's Hospital, Columbus, OH; 2HealthStar Research, Hot Springs, AR; 3AbbVie
Inc., Madison, NJ; 4Former employee of Ironwood Pharmaceuticals, Inc., Boston, MA; 5Boston Children's
Hospital, Boston, MA; 6University of Miami, Miami, FL
Introduction: Functional constipation (FC) is a common problem in children of all ages and is defined by a variable
combination of infrequent, hard stools, painful defecation, withholding behavior, and fecal incontinence. Such
symptoms can severely affect quality of life, but there are currently no approved therapies for FC in children.
Linaclotide (LIN) is a guanylate cyclase-C agonist approved for the treatment of chronic idiopathic constipation in
adults.
Methods: This multicenter, phase 2, randomized, double-blind, placebo (PBO)-controlled, sequential, ascending
multidose study compared LIN with PBO in patients aged 2–5 years who met modified Rome III criteria for
childhood FC. Patients were randomized 3:1 to receive once-daily LIN (18 μg, 36 μg, or 72 μg, respectively, for the
first three groups), 5:1 to receive LIN 72 μg (final group), or matching PBO. Caregivers completed a daily eDiary to
assess symptoms of FC. The key efficacy endpoints at the end of the 4 weeks of treatment were changes from
baseline (CFB) in spontaneous bowel movement (SBM) frequency rate, stool consistency and straining, and
proportion of days with fecal incontinence. Descriptive summary statistics were used. The pooled data from PBO
across all groups and LIN 72 μg from groups 3 and 4 are presented. Safety assessments included adverse events
(AEs), clinical laboratory assessments, vital signs, and electrocardiograms.
Results: Overall, 35 patients were randomized to LIN or PBO: 18 μg (n=7), 36 μg (n=7), 72 μg (n=13), and PBO
(n=8). Mean CFB over the treatment period for the three key efficacy endpoints showed greater improvement of
some LIN doses vs. PBO: mean CFB for SBM frequency rate was higher in the LIN 18 μg and 72 μg groups; stool
consistency was improved in the LIN 36 μg and 72 μg groups; and CFB was numerically higher in the LIN 72 μg
group for straining (Table). The proportion of days with fecal incontinence during the treatment period was low for
both LIN and PBO groups (Table). Four LIN-treated patients experienced treatment-emergent AEs, one of which
was treatment related (mild diarrhea). There were no serious AEs, AEs of special interest, or discontinuations due to
AEs (Table).
Discussion: These results show that LIN at the doses studied is well tolerated in children aged 2–5 years, consistent
with safety profiles from the pediatric LIN study in children with FC aged 6–17 years. In this small population,
numerically better efficacy results were observed in the LIN 72 μg dose groups vs. PBO for three of the four key
efficacy endpoints, with stool consistency showing a dose-response trend. The efficacy and safety of LIN need to be
further characterized in a larger study of longer duration.
Writing and editorial assistance were provided to the authors by Complete HealthVizion, Inc. and funded by AbbVie
Inc. and Ironwood Pharmaceuticals, Inc.
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Table. Baseline and CFB efficacy (mITT population) and safety results (safety population)

626 COLIC-TYPE ABDOMINAL PAIN IN CHILDREN UNDER 12 MONTHS ACCORDING TO ROME
IV. Carlos Velasco-Benitez1, Miguel Saps2, Yeneile Huetio1
1
Pediatrics, Universidad del Valle, Cali, Colombia; 2Pediatrics, University of Miami School of Medicine, Miami, FL
Introduction: Colic-type abdominal pain (AP) in children under 5 months of age, defined as infant colic, has a
prevalence of 10.4% in Colombian children according to Rome III. Data on colic-type AP in children up to 12
months of age are unknown. Objective: To determine the prevalence of colic-type AP in Latin American (Latam)
infants up to 12 months of age according to the Rome IV Criteria. Methodology: The Functional International
Digestive Epidemiological Research Survey (FINDERS) database was analyzed, which included 2044 infants under
12 months of age (6.1+/-3.9 months, 51.2% male) from Latam countries with the Questionnaire for Pediatric
Digestive Symptoms Rome Version IV (QPGS-IV). They were divided into group 1 (1-4 months of age) and group
2 (5-12 months of age). Sociodemographic, family, nutritional and environmental variables were taken into account.
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Children were included who during the last week were irritable, fussy (not quite crying but not content either) or
crying for no reason on average 3 or more hours per day without fever. Results: According to QPGS-IV, 65 children
under 12 months of age (3,5+/-3,1 months, 55,4% male) presented colic-type AP: 5.6% of group 1 (infantile colic)
and 1.2% of group 2 (p=0.000). There was more colic-type AP in group 1 compared to group 2 (OR=4.73, 95%
CI=2.56-9.32 p=0.0000). Conclusion: The Rome IV Criteria, in addition to infant colic in the first 5 months of life,
identifies a group of children who present colic-type AP up to 12 months of age.

627 ED UTILIZATION OF PATIENTS PRESENTING WITH CONSTIPATION AT A COMMUNITY
HOSPITAL PEDIATRIC EMERGENCY DEPARTMENT. Carmen Lindmoen, Aashka Patel, Gurleen
Kahlon, Noah Kondamudi
Pediatrics, Brooklyn Hospital Center, Brooklyn, NY
Background: Constipation in children is a common presentation in the pediatric emergency department (ED). There
are very few studies on patterns of emergency department utilization in the US, especially in a community hospital
setting.
Objective: To describe ED utilization pattern of patients presenting with constipation to a community hospital ED
Methods: Children less than 18 years old coded to have "constipation as the reason for visit" were identified from
the ED registration database ffor teh years 2016 to 2020. Among the 54,611 visits that occurred during that period,
920 visits were attributed to constipation. From this group, we randomly selected 200 charts for review. Two charts
were found to be duplicates giving us 198 visits to extract data. Data collected consisted of demographics, symptoms
at presentation, lab and imaging use, ED interventions and length of stay. Data was entered into SPSS for Windows
version 28 and categorical variables were analyzed using Chi square with p value set at 0.05 for significant
associations.
Results: Constipation accounted for 1.6% of pediatric ED visits during the study period. Majority of patients were
in the 0-4 year age group (n=164, 83%) and belonged to African American racial group (n=132, 67%). The most
common complaint was painful, hard stool (n=123, 62%), followed by abdominal pain (n=40, 20%), blood in the
stool (n=33, 16%), abdominal distension (n=15, 8%), and encopresis (n=4, 2%). Rectal exams were performed in
42% (n=83) of visits. Abdominal radiographs were done in 7% (n=14) and labs in 3% (n=6) of the visits. The most
common ED intervention was rectal enema in 34% (n=67). Rectal suppository use occurred in 10% (n=19) and
manual disimpaction was done in 4% (n= 7) visits. The mean ED length of stay was 143 minutes (range 32-1075
minutes). Most patients were discharged home on Polyethylene glycol (n=158, 80%). There was no significant
association between ED work up and patient age, race, gender, presentation with abdominal pain or hard stool,
encopresis, duration of symptoms, performance of rectal exam or ED length of stay < 2 hours. There was significant
association of ED work up with previous constipation or GI consultation, and presentation with abdominal
distention (table 1).
Conclusions: In a community hospital setting, constipation as a reason for ED visit occurred in 1.6% of total ED
visits. Less than half the visits resulted in a rectal exam and the performance of abdominal radiographs or lab studies
was infrequent. A third of visits were treated with rectal enema in the ED and most patients were discharged home
on polyethylene glycol and mean length of stay for these visits was 143 minutes.
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628 BOWEL HABITS AND FUNCTIONAL GASTROINTESTINAL DISORDERS DURING THE FIRST
YEAR OF LFE IN HEALTHY INFANTS FROM SWEDEN. Cathrine Gatzinsky, Ulla Sillén, Sarah
Thornberg, Sofia Sjostrom
Pediatric Surgery, Queen Silvia's Hospital for Children and Young People, Sahlgrenska universitetssjukhuset
Drottning Silvias barn- och ungdomssjukhus, Goteborg, SE, hospital/children, Goteborg, Sweden
Objectives:
In the first year of life great changes occurs with stool frequency and consistency and parental concern regarding
this is a major reason for visiting the pediatrician. Most infants with gastrointestinal problems suffer from a
functional gastrointestinal disorder (FGID) and infant colic (IC), infant dyschezia (ID) and functional constipation
(FC) (Rome 3 criteria) are common during infancy. This study aims to provide data on stool frequency and
consistency during the first year of life as well as to report prevalence rates for IC, ID and FC and any associations
with demographic data.
Methods:
This prospective observational birth-cohort study enrolled healthy term infants. Questionnaires at 2 weeks, 2-, 6and 12 months gathered data on stool frequency and consistency and identified subjects with IC, ID and FC.
Results:
122 infants were included. During the study period stool frequency decreased with increasing age, consistency
changed with decreasing runny stools with increasing age. 24.3% had at least one FGID. IC was found in 4.9 - 3.4%,
ID in 22.1 - 3.9% and FC in 2.6 - 14.3%. Infants with FGID had a lower weight gain than infants without and more
healthcare visits. Breastfeeding and having a high percentage of runny stools at 2 weeks of age decreased the odds
of developing FC.
Conclusion:
We provide data on bowel habits in healthy infants during the first year of life and prevalence of IC, ID and FC.
FGID during infancy is common and affects their well-being. Affected family’s needs support and advice.

631 FUNCTIONAL DIARRHEA IN CHILDREN OLDER THAN 5 YEARS ACCORDING TO ROME
IV?. Claudia Ortiz-Rivera1, Carlos Velasco1, Miguel Saps2
1
Pediatrics, Universidad del Valle, Cali, Colombia; 2Pediatrics, University of Miami School of Medicine, Miami, FL
Introduction: The prevalence of functional diarrhea (FD) in infants and toddlers is 1.1% according to Rome III. It
is postulated that children between 5 and 18 years of age may present FD. Objective: To determine the prevalence
of FD in schoolchildren and adolescents according to the Rome IV Criteria. Methodology: 239 schoolchildren and
adolescents (13.9+/-2.6 years, 61.1% female) from Colombia were included, who were identified with FD through
the Questionnaire Pediatric Gastrointestinal Symptoms Rome IV Version (QPGS-IV). Sociodemographic, family,
nutritional and environmental variables were taken into account. Children were included who during the last week
were daily painless, recurrent passage of 4 or more large, unformed stool; with gaining weight normally and without
IBS-diarrhea. Results: The prevalence to present some functional gastrointestinal disorder (FGIDs) was 29.6%,
being the main FGIDs, functional constipation in 12.6% and functional dyspepsia in 10.8%. FD occurred in
1.7%. Conclusion: The Rome IV Criteria can identify FD in schoolchildren and adolescents, this prevalence being
very similar to that of infants and toddlers.

633 SLEEP DISTURBANCES IN YOUTH WITH ABDOMINAL PAIN-ASSOCIATED DISORDERS OF
GUT-BRAIN INTERACTION. Pierce Thompson1, Hunter Friesen3, Jennifer Schurman1, Craig Friesen2
1
Pediatric Gastroenterology, Children's Mercy Hospitals and Clinics, Kansas City, MO; 2Children's Mercy
Hospitals and Clinics, Kansas City, MO; 3University of Kansas School of Medicine, Kansas City, KS
Abdominal pain-related disorders of gut-brain interaction (AP-DGBI) are very common in children and adolescents
and are multifactorial in origin. Both psychologic dysfunction and disturbed sleep have been implicated in the
pathogenesis of DGBIS, although sleep is much less studied in children than adults. The current study was
undertaken to determine the prevalence of a variety of sleep disturbances and their relationship to anxiety and
depression in a large cohort of youth presenting to an abdominal pain clinic and fulfilling diagnostic criteria for an
AP-DGBI.
Methods: Consecutive patients presenting to an abdominal pain clinic who fulfilled Rome IV criteria for an APDGBI were eligible for inclusion. All patients in this clinic complete a standardized history and a variety of survey
measures which are entered into an electronic database. The database was utilized for analyses in the current study.
The standardized history assesses for symptoms utilized within the Rome IV criteria for FD and IBS as well as a
variety of other symptoms. All parents/caregivers completed the Sleep Disturbance Scale for Children (SDSC). The
SDSC has 6 subscales which were utilized for analyses. These include subscales for Disorders of Initiation and
Maintenance of Sleep (DIMS), Sleep Breathing Disorders (SBD), Disorders of Arousal (DA), Sleep-Wake
Transition Disorders (SWTD), Disorders of Excessive Somnolence (DOES), and Sleep Hyperhidrosis (SHY). All
patients complete the Behavior Assessment System for Children (BASC). BASC subscales for anxiety and
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depression were utilized for analyses.
Results: The study cohort consisted of 226 patients (72% female; mean age 13.9 ± 2.7 years). Pain was daily in
62%, several times per week in 21%, and weekly in 17%. Eighty-nine percent fulfilled criteria for FD and 59% for
IBS, with 52% fulfilling criteria for both. Overall, 40% of patients had elevated scores for DIMS, 14% for DOES,
and 10% for SWTD. Scores for each of the other subscales were elevated in 4% or less of patients. DIMS scores
were positively correlated with SWTD scores (r=0.136; p=.041) and particularly with DOES scores (r=0.459;
p<.001). DIMS scores were positively correlated with self-report anxiety scores (r=0.364; p<.001) and depression
scores (r=0.353; p<.001).
Conclusions: Sleep disturbances, particularly disorder of initiation and maintenance of sleep, are common in youth
with AP-DGBI. DIMS likely contribute to excessive daytime sleepiness. DIMS also correlates with anxiety and
depression, although cause-and-effect and directionality cannot be determined by the current study. Future studies
are warranted to determine whether sleep interventions have a positive effect on psychosocial functioning or
outcomes in youth with AP-DGBIs.

634 DIAGNOSIS AND MANAGEMENT OF CONSTIPATION IN INFANTS AND TOODLERS: SURVEY
OF PEDIATRICIANS AND GENERAL PHYSICIANS.. Cynthia González Portillo1, Erick Manuel ToroMonjaraz1, Leilani Muhardi3, Yvan Vandenplas2, Flora Zarate-Mondragon1, Ericka Montijo-Barrios1, Karen Rubí
Ignorosa Arellano1, Roberto Cervantes-Bustamante1, Jose Francisco Cadena-Leon1, Jaime Alfonso RamirezMayans1
1
Gastroenterología y nutrición, Instituto Nacional de Pediatría, Coyoacan, Mexico
City, Mexico; 2Pediatrics, University Hospital Brussels, Brussels, Belgium; 3Friesland
Campina, Singapore, Singapore
Introduction: The incidence of functional constipation varies between the different countries of the world, the
presentation among children (0-18 years) oscillates between 0.5-30%. The prevalence of functional constipation is
reported at 2.9% in the first year of life and 10.1% in the second year, with a 1.2:1 predominance in females
compared to males. The clinical history and physical examination are important to exclude organic causes and to
recognize complications. The diagnostic according to the Rome IV criteria, they are divided into those who are
trained to use the toilet and those who are not. Treatment begins according to the characteristics of the patient, age
group and type of diet and must always be individualized. The goals of treatment of childhood constipation are to
produce soft, painless stools and to prevent stool accumulation. These results are achieved through a combination of
education, behavior modification, stool softeners, and diet modification. In Mexico there is not studies have been
published about the practices of diagnosis and treatment of constipation in children under 3 years of age.
Objectives: Determinate the current practices in the use of diagnostic criteria to establish constipation and diagnosis
in children aged 0 to 3 years, in pediatricians and general physicians who provide primary care.
Materials and methods: A survey was conducted using a questionnaire developed together with country
researchers, which was improved to find the diagnosis and management practices in Mexico. The survey followed
unintentional sampling methods and was distributed by email or "WhatsApp" indicating the link in the electronic
data capture (Survey Monkey) to the relevant medical professionals. The survey allowed for an anonymous and
unique response from each participant. The survey was sent to 30 pediatricians, and it was determined if it was
understandable, if the questions were appropriate and easy to answer.
Results: A total of 114 surveys were registered. 71.68% were pediatricians and 21.24% general physicians. The
most relevant cases in daily practice were infants with constipation 91.23%, toddlers with constipation with 78%,
infants with dyschezia to 70% and toddlers with chronic constipation 51.75%, while with refractory constipation
was 23.68%. Only 4% of infants with Hirschsprung's disease are reported.
About the diagnosis, frequency that the Rome IV criteria are used to diagnose constipation in young children (1-3
years) was almost always (>70%) was 53.98% and sometimes (30-70%) a 32.74%, while almost never (10-29%)
and never (<10%) were 10% and 2.65%, respectively. The Rome IV criteria that is used most frequently and that
was considered most important was a history of painful or hard defecation to 53.51%, 2 or fewer defecations per
week was 43.8-6% while in a lower percentage of history of stools of large diameter and history of excessive stool
retention was 24.44% and 20.18% respectively. Constipation can be a single symptom of allergy to cow's milk,
55.75% answered yes and 35.40% said no, only 8.85% answered I don't know. It is reported that constipation was
part of the symptoms of allergy to cow's milk was almost never (10-29%) with 37.72% and sometimes (30-70%)
35.96%, almost always (>70%) and never (<10%) only 12.28 and 14.04% respectively.
On the other hand, the frequency that constipation was observed together with other symptoms of gastrointestinal
functional disorders in toddlers (1-3 years) was sometimes (30-70%) in 57.02% and always (>70%) with 23.68%.
About the ingredients that have been heard about that could soften the stool, all of the above were replaced with a
higher percentage with 42.98%, that is, hydrolyzed protein, cow's milk fat, fiber, prebiotics and probiotics, however
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with a higher percentage it was fiber with 24.56%. The treatment that is usually practiced in the management of
constipation in infants (0-12 months) was to change the formula for a specific nutritional solution 47.37% and in
second place was to show empathy and explain the parents with 24.56%, in a lower percentage it was
pharmacological approach with enema laxative-lactulo and laxative polyethylene glycol with 8.77% and 7.02%
respectively, while others was only 4.39%. The treatment that is usually practiced treating constipation in toddlers
(1-3 years) was change the formula for a specific nutritional solution 25.44%, 23.68% with a pharmacological
through laxative-polyethylene glycol enema and very similar with laxative-lactulose enema 22.81%, and just the
17.54% answered show empathy and explain the parents.
Conclusions: The availability and knowledge of diagnosis and treatment at this stage of life is highly variable,
either by medical education or by geographical region, which could affect the first preference of health professionals
when treating cases of constipation, either by a pharmacological approach or with a nutritional solution, or both.

639 EARLY CHILDHOOD-ONSET RUMINATION SYNDROME IS CLINICALLY DISTINCT FROM
ADOLESCENT-ONSET RUMINATION SYNDROME. Dennis Yang1,2, Julia Sabella1,2, Ashley Kroon Van
Diest3,1, Neetu Bali1, Karla Vaz1, Desale yacob1, Carlo Di Lorenzo1, Peter Lu1
1
Division of Gastroenterology, Hepatology and Nutrition, Department of Pediatrics, Nationwide Children's
Hospital, Columbus, OH; 2The Ohio State University College of Medicine, Columbus, OH; 3Department of Pediatric
Psychology and Neuropsychology, Nationwide Children’s Hospital, Columbus, OH
Background: Rumination syndrome (RS) is a functional gastrointestinal disorder involving effortless and repetitive
regurgitation of recently-ingested food. Adolescent-onset (AO) RS is fairly well-described in the medical literature,
but little is known regarding early-onset (EO) RS. Our objective is to compare the characteristics and outcomes of
EO and AO RS patients.
Methods: We conducted an ambidirectional cohort study of children diagnosed with RS by Rome IV criteria at our
institution. The EO group was defined as patients with an age of onset ≤5 years old and age of diagnosis ≤12 years
old; AO, with an age of symptom onset >12 years old. Patients without follow-up data were excluded. Patient
baseline characteristics, severity, and outcomes were collected via chart review and phone survey. Symptom severity
was assessed via severity scores. Statistical analysis was conducted with Wilcoxon rank sum and sign ranked tests
and Fisher’s exact test as appropriate.
Results: We identified 58 EO and 69 AO RS patients and included 49 EO and 52 AO RS patients in the study after
excluding those without follow-up data. The median age of RS symptom onset and diagnosis in the EO group were
3.5 and 6 years old, respectively; in the AO group, 14.5 and 15 years old. Baseline and follow-up data between the
two groups are compared in Table 1. The EO group had a slight male predominance (53%) while the AO group was
predominantly female (71%). Children with EO RS were more likely to have developmental delay (24% vs. 8%) and
less likely to have psychiatric disorders, such as depression (0% vs 23%) and anxiety (14% vs 40%) when compared
to the AO group. Children with EO RS were also less likely to see a psychologist (18% vs 50%) or take
psychotropic medications (8% vs 38%). At baseline, EO RS had a less severe presentation than AO RS: EO RS
presented with greater rumination (regurtation of food) frequency but lower emesis (spitting out of food) frequency,
resulting in less meal skipping, less reliance on tube feeding or parenteral nutrition (2% vs 4%), and less weight loss
(9% vs 11%). Children with EO RS were less likely to undergo diagnostic testing than those with AO RS
(esophageal manometry: 4% vs 19%; upper gastroinstinal series: 22% vs 62%) or be treated with intensive inpatient
treatment (0% vs 21%). Over time, EO RS symptoms improve, and at follow-up patients had lower rumination and
vomit frequency compared to baseline (Table 2).
Conclusion: In our cohort, we found several clinically significant differences between children with EO and AO
RS, including sex distribution, comorbid conditions, and severity of initial presentation. Our findings suggest that
the pathogenesis and natural history of EO RS may be distinct from that of AO RS. Future studies aimed at
characterizing EO RS may facilitate its effective treatment and improve outcomes even further.
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Table 1: Characteristics and severity of EO and AO RS at baseline and follow up.

Table 2: EO RS severity at baseline compared to follow-up.
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640 SIZE OF STOOLS IN SCHOOLCHILDREN AND ADOLESCENTS IN THE DIAGNOSIS OF
FUNCTIONAL CONSTIPATION ACCORDING TO ROME IV. Edgar Jativa1, Carlos Velasco2, Miguel Saps3
1
Pediatrics, Universidad Central del Ecuador, Quito, Pichincha, Ecuador; 2Pediatrics, Universidad del
Valle, Cali, Valle, Colombia; 3Pediatrics, University of Miami, Coral Gables, FL
Introduction: The prevalence of functional constipation (FC) according to the Rome IV Criteria for Colombia and
Ecuador in schoolchildren and adolescents is 10.7%-14.4%, respectively. At least 2 of 7 characteristics must be
fulfilled to make the diagnosis of FC according to Rome IV. The size of the stool is identified by two questions: 1)
In the last month, did you have a poop that was so big that it clogged the toilet? (subjective question) and 2) Did a
doctor or nurse ever examine you and say that you had a huge poop inside? (more objective
question). Objective: To determine the prevalence of FC if the subjective question of the QPGS-IV is excluded and
only 2 of 6 characteristics are considered to make the diagnosis of FC according to Rome
IV. Methodology: Prevalence-type observational descriptive study conducted in Colombia and Ecuador. Children
between 8 and 18 years of age who were diagnosed with FC through the Questionnaire Pediatric Gastrointestinal
Symptoms Rome IV (QPGS-IV) were included. They were divided into group 1 (2/7 characteristics) and group 2
(2/6 characteristics). Results: 6,529 schoolchildren and adolescents (13.6+/-2.4 years, 61.6% female, 84.9%
Colombian) were analyzed. The prevalence for FC when jointly analyzing the 2 countries for group 1 was 13.0%
and for group 2 it was 10.8% (p=0.000). In Colombia, this prevalence was 13.8% for group 1 and 11.8% for group 2
(p=0.001). In Ecuador it was 8.3% for group 1 and 5.8% for group 2 (p=0.017). Conclusion: The prevalence of FC
decreases significantly if the subjective question of the QPGS-IV is excluded and 2 of 6 characteristics are taken
into account to make the diagnosis of FC. Similar studies in other countries are suggested to determine if this is the
universal trend.

641 FUNCTIONAL GASTROINTESTINAL DISORDERS (FGIDS) IN JORDANIAN INFANTS: PILOT
STUDY . Eyad Altamimi, Yazan Al Z`ubi, Ahmed Al Sharie, Dawood Yusef, Wasim Khasawneh
Pediatric, Jordan University of Science and Technology, Irbid, Jordan
Objective: Functional Gastrointestinal Disorders (FGIDs) encompass a wide spectrum of disorders thought to be
prevalent in all pediatric age-groups. Little is known on these disorders in neonates and young infants. The primary
objective of this study is to describe and identify the prevalence and risk factors for Functional Gastrointestinal
Disorders (FGIDs) development in Jordanian infants.
Methods: We conducted a cross-sectional study to investigate the prevalence of FGIDs and possible risk factors
among infants. Between September and November 2020, patients presented to the pediatric follow up clinic at
KAUH were recruited. Parents were interviewed and asked to fill An Arabic version of Rome IV Questionnaire for
Pediatric Gastrointestinal Disorders for Neonates and Toddlers. Data on the parents` own gastrointestinal symptoms
and child medical history were collected. The child`s electronic medical files were reviewed also.
Results: 127 children were included in the study.78 (61%) were males. Median age was 40 days (Interquartile range
60 days). Median gestational age was 36.0 weeks (Interquartile range was 4 weeks). 82 (64.6%) of the infants fit the
diagnosis for at least one FGID in accordance with the Rome IV criteria. The most prevalent disorder was functional
constipation (n = 78) followed by infant dyschezia (n = 11). Compared to infants who did not meet the diagnostic
criteria herbs intake (58.5%, 33.3%; P = .007), circumcision rates (29.3%, 11.1%; P = .016) were significantly
higher among patients. Univariate analysis and multivariable analysis revealed that premature infants (OR = .229;
95% CI: .102, .515, P < .001) and infants how had taken herbs (OR = 2.824; 95% CI: 1.321, 6.036, P = .001) were
more likely to develop FGIDs. Maternal and paternal gastrointestinal symptoms, feeding patterns, demographic
characteristics were not significantly different among the study groups.
Conclusion: FGIDs are common in young infants. Functional Constipation is the most common diagnosed FGID.
Prematurity and herbs intake had an astounding significance in the predictability of FGIDs development. Further
studies are required to identify more risk factors affecting the development of FGIDs.
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642 OUTCOMES OF PERCUTANEOUS ELECTRICAL NERVE FIELD STIMULATION COMPARED TO
STANDARD MEDICAL THERAPY IN ADOLESCENTS WITH FUNCTIONAL ABDOMINAL PAIN
DISORDERS. Neha Santucci1,2, Mikaela Berger2, Jennifer Hardy1, Sarah Wagner2, Madeleine
Vandenbrink2, Khalil El-Chammas1,2, Kahleb Graham1,2, Rashmi Sahay3, Peter Farrell1,2
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatrics, University of
Cincinnati, Cincinnati, OH; 3Biostatistics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH
Introduction: Chronic nausea and abdominal pain are debilitating symptoms that often co-exist in children with
functional abdominal pain disorders (FAPD). The condition is often associated with high physical and psychosocial
distress. Standard medical therapy (SMT) in children frequently includes the off-label medications, cyproheptadine
and amitriptyline. While several pediatric studies have demonstrated the benefits of percutaneous electrical nerve
field stimulation (PENFS) in children with FAPD, no study has compared outcomes of PENFS to SMT. We aimed
to compare improvements in abdominal pain, nausea and disability using validated measures between these
treatment options.
Methods: The electronic medical records of patients aged 11-21 years who met the Rome 4 criteria for a FAPD and
had been treated with 4 weeks of PENFS, cyproheptadine or amitriptyline were reviewed. Demographic data and
medical history were obtained from the medical record. Outcomes were evaluated using validated questionnaires
that were collected prospectively as part of clinical care at baseline and follow-up visit within 3 months (FU) and
included: Abdominal Pain Index (API), Nausea Severity Scale (NSS), and the Functional Disability Inventory (FDI).
Outcomes were assessed for each group using Chi Square test and compared between groups at 3 months via linear
mixed modeling.
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Results: Of the 101 patients, 35% had functional dyspepsia and had IBS each while 30% had functional abdominal
pain. Of these, 49 (48%) were treated with PENFS, 31 (31%) with cyproheptadine and 21 (21%) with amitriptyline
and median ages in these groups were 17 (15-19), 16 (15-18) and 15 (11-16) years respectively. In all three groups,
majority were females (75%, 90% and 52% respectively).
In the PENFS group, API (p=0.001), NSS (0.05) and FDI (p=0.04) were lower at FU compared with baseline. All
scores decreased but were not significant in the Cyproheptadine group.API scores decreased at FU in the
amitriptyline group (p=0.03). Examining each outcome longitudinally, the API and NSS scores were lowest in the
PENFS group. The FDI scores however, were lowest in the amitriptyline group.
Comparing outcomes between groups, API scores were significantly lower in PENFS versus cyproheptadine
(p=0.04) but not between PENFS and amitriptyline (p=0.64). The NSS scores were significantly lower in PENFS vs.
cyproheptadine (p<0.001), between PENFS vs. amitriptyline (p<0.001) and in amitriptyline vs. cyproheptadine
(p=0.04). The FDI scores were only lower in the amitriptyline vs. cyproheptadine group (p=0.03).
Conclusion: In children with FAPD, PENFS showed improvements in abdominal pain, nausea and disability while
amitriptyline showed improvements in abdominal pain within 3 months of treatment. PENFS was more effective
than SMT in reducing nausea scores within 3-month follow-up. PENFS was also more effective than cyproheptadine
in improving abdominal pain scores but did not differ from amitriptyline. Amitriptyline improved disability scores
more than cyproheptadine.

643 PSYCHOLOGICAL DISTRESS IN CHILDREN WITH FUNCTIONAL GASTROINTESTINAL
DISORDERS IN COLUMBIA. Neha Santucci2,1, Carlos Velasco-Benitez6, Natoshia Cunningham3, Rashmi
Sahay4, Jesse Li2, Lin Fei4, Qin Sun4, Miguel Saps5
1
Department of Pediatrics, University of Cincinnati, Cincinnati, OH; 2Division of Pediatric Gastroenterology,
Hepatology, and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 3Department of Family
Medicine, Michigan State University, East Lansing, MI; 4Division of Biostatistics and Epidemiology, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH; 5Division of Pediatric Gastroenterology, Hepatology, and
Nutrition, University of Miami School of Medicine, Miami, FL; 6Department of Pediatrics, Universidad del
Valle, Cali, Colombia
Introduction:
Functional gastrointestinal disorders (FGID), result from the interplay of biopsychosocial factors. The prevalence
rates of FGID differ across cultures, with evidence that lower socioeconomic status is associated with higher pain
prevalence. Social or cultural differences guiding a child’s interaction with peers and family could additionally
influence the illness experience and coping mechanisms. FGID are known to be related to negative psychological
outcomes in children. Anxiety, depression and somatic symptoms have been associated with greater pain severity
and pain-related functional disability. However, research on FGID is concentrated in higher income countries (e.g.,
USA, Sweden). Previous studies have investigated the epidemiology of gastrointestinal disorders in children from
Columbia, South America. However, there is limited understanding on how these psychological factors relate to
pain-related outcomes. We aimed to investigate the psychological functioning in school children and adolescents
with FGID and sub-analyze those with pain-related FGID.
Methods:
After obtaining Institutional Review Board approval and Human Subjects Committee of Universidad del Valle of
Cali, Colombia, children ages ages 8-18y who did not have any organic medical conditions were recruited from the
largest public schools in Cartagena, Florencia, La Unión and Quilichao in Colombia between February 2014 –
November 2014. Demographic data and participants’ past medical history were obtained from the parents. Children
filled the 1) the Spanish version of the Rome 3 diagnostic questionnaire (QPGS-RIII) to diagnose FGID 2) the State
Trait Anxiety Inventory for Children (STAIC), which measures state (STAIC1) and trait (STAIC2) anxiety
symptoms 3) the Children’s Somatization Inventory (CSI), which assesses other somatic symptoms in pediatric
patients and 4) coping efficacy, which measures coping with FGID symptoms.
Results:
Of 1496 children, 281 (mean age 12.9 ± 2.2, 49.8% females) met criteria for FGID. Of those, 125 had pain-related
FGID: 20 had functional dyspepsia, 56 irritable bowel syndrome, 14 abdominal migraine, 14 functional abdominal
pain syndrome, 21 functional abdominal pain, while others had non-pain related FGID: 138 functional constipation,
1 non-retentive fecal incontinence, 4 aerophagia, 6 cyclic vomiting, and 7 rumination. Children without FGID
(n=1215) had a mean age of 12.7 ± 2.1 and 50.6% females. The FGID group had more children in the 13-18 years
compared with healthy youth (p=0.089).
Children with FGID had higher total state anxiety (p=0.04), trait anxiety (p<0.001), higher somatic symptoms
(p<0.001) and lower coping efficacy (p=0.02, table 1).
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In item level and subgrouping each score, both GI and non-GI symptoms on CSI were higher in FGID cases than
healthy children (p<0.001 and p<0.001 respectively). Similarly, past and pain coping was lower in FGID cases than
healthy children (p=0.02 and p=0.06 respectively).
There was strong positive correlation between total somatization and GI as well as non-GI symptom subscales
(r=0.84 and r=0.97 respectively). There was moderate positive correlation between somatization and trait anxiety
scores (r=0.49) and between past and future pain coping scores (p=0.43).
Children with pain-related FGID had higher total trait anxiety (p=0.03) and somatization (p=<0.001, table 2).
Females had higher levels of trait anxiety (p=0.034) and somatization (p=0.006). Scores differed based on different
cities (p<0.001) but not based on age, only child status, divorced or separated parents, or nutritional status between
cases and healthy children.
Conclusion:
Higher anxiety and somatization and lower coping efficacy were found in a large sample of Columbian children
with functional gastrointestinal disorders as compared with healthy school children. This highlights the importance
of assessment of mental health characteristics while treating FGID and incorporating treatments addressing these
variables in Columbian children.

644 LIQUID AND SOLID GASTRIC EMPTYING IN DYSPEPSIA. Joshua Corsiglia1, Khalil ElChammas1,2, Neha Santucci1,2, Oleksandr Shumeiko3, Chunyan Liu4, Ajay Kaul1,2
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatrics, University of
Cincinnati, Cincinnati, OH; 3Internal Medicine, University of Cincinnati, Cincinnati, OH; 4Biostatistics, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH
Introduction:
Dyspepsia is a common pediatric condition and symptoms include nausea, vomiting, abdominal pain, poor appetite,
early satiety and weight loss. There is limited data on gastric emptying of solids and liquids following a dual-phase
test meal in dyspeptic children. Gastric emptying of a solid meal through scintigraphy is usually recommended for
testing gastric emptying despite different mechanisms for solid and liquid food emptying. Delayed gastric emptying
of liquids has been described in 13-37% of dyspeptic adults but the clinical significance remains unknown. The aim
of this study was to determine the rates of solid and liquid gastric emptying in correlation with clinical
characteristics in dyspeptic children.
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Methods:
We retrospectively reviewed charts of children with dyspepsia who underwent a dual-phase scintigraphic gastric
emptying study at our institution between January 2015 and December 2017. Children who completed a 4-hour
dual-phase (solid and liquid) gastric emptying study following a standardized test-meal at our institution were
included. Data on demographics, symptoms (list symptoms) and comorbidities were collected. Normal liquid gastric
emptying was defined as 40- 78% at 1 hour and ≥78% at 2 hours. Normal solid gastric emptying was defined as 1070% at 1 hour, 40-90% at 2 hours and ≥90% at 4 hours. Patients were divided into three groups: normal, delayed or
rapid emptying each for liquids and solids.
Results: A total of 1132 dyspeptic patients were included, of which 65% were females. Age ranged from 1-21 years,
median age was 14 years (IQR 11.0, 16.0). Gastric emptying rates did not differ based on age (p=0.7). Vomiting,
nausea and abdominal pain were the most commonly reported symptoms (55%, 53% and 52% respectively) while
the most common comorbidities included mental health, neurologic and hypermobility spectrum disorders (32%,
27% and 20% respectively).
Delayed liquid gastric emptying was noted in 53% while 5% had rapid emptying. Females had more delayed liquid
emptying than males (56% vs. 46%, p=0.002). There was a trend for abdominal pain to be associated more with
delayed or normal liquid emptying than with rapid liquid emptying (p=0.084, figure 1). Other symptoms did not
differ with rate of emptying. Comorbid conditions did not differ except celiac disease which was significantly more
common with rapid than normal or delayed group (p=0.04).
Delayed solid gastric emptying was noted in 57% while 13% had rapid emptying. Females had more delayed solid
emptying than males (33% vs. 24%, p=0.005). Abdominal pain was associated significantly more with delayed or
normal solid emptying than with rapid emptying (p=0.03). Nausea was most often reported with normal solid
emptying (p<0.0001, figure 1). Mental health disorders and diabetes were more frequently noted with rapid or
delayed than normal emptying (p=0.02 and p=0.0087 respectively).
Rates of solid and liquid emptying were aligned (normal, delayed and rapid) in 61.66%. When different, delayed
liquid emptying (25%) was often accompanied by normal solid emptying (p<0.0001).
Conclusion:
In this largest cohort to date to report gastric emptying rates and clinical correlation in children with dyspepsia, more
than half the dyspeptic patients had delayed liquid gastric emptying, and a quarter had delayed liquid emptying in
the presence of normal solid gastric emptying. We propose performing dual-phase gastric emptying studies to
provide better insight and target therapy in children with a delay in either liquid and/or solid emptying. We also
recommend screening and treating children with dyspepsia for mental health disorders in view of the significant
overlap in these conditions.

Figure 1: Association of abdominal pain and nausea with rates of gastric emptying
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645 DISRUPTED SLEEP ARCHITECTURE IN ADOLESCENTS WITH FUNCTIONAL ABDOMINAL
PAIN DISORDERS COMPARED WITH HEALTHY CONTROLS. Neha Santucci1,2, Christopher King3, Thomas
Dye4, Jesse Li2, Clara Hartman3, Khalil El-Chammas2, Kahleb Graham2, Rashmi Sahay5, Lin Fei5, Jennifer
Hardy2, Robert Coghill3
1
Department of Pediatrics, University of Cincinnati, Cincinnati, OH; 2Division of Pediatric Gastroenterology,
Hepatology, and Nutrition, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 3Division of Behavioral
Medicine and Clinical Psychology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 4Division of
Neurology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 5Division of Biostatistics and
Epidemiology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH
Introduction:
Functional abdominal pain disorders (FAPD) are associated with significant disability, school absenteeism and
suboptimal treatment outcomes. Treatment is hampered by an incomplete understanding of contributing factors like
sleep disturbances. Subjective sleep disturbances have been reported in FAPD using self-reports or actigraphy (a
wrist device which records body movements and provides indices of sleep continuity, e.g. total sleep time. However,
subjective sleep and actigraphy measures have not aligned in prior studies. Thus, sleep disruptions may depend on
factors not related to sleep continuity such as sleep architecture. Sleep architecture is optimally assessed with
polysomnography (PSG). Sleep stages consist of REM (rapid eye movement) and NREM (non-rapid eye movement)
sleep, further sub-divided into three stages. NREM3 constitutes slow wave sleep which may be restorative for
various physiologic processes and modulate endogenous nociceptors and central pain processing. While fragmented
sleep architecture and decreased NREM3 have been reported in other pediatric chronic pain disorders, these have
not been rigorously studied in pediatric FAPD.
Methods:
Patients who met criteria for FAPD through the Rome 4 diagnostic questionnaire, had pain intensity>3 and mildsevere disability were recruited in addition to healthy controls (in general good health). Patients with diagnosed
sleep, severe psychiatric or eating disorders were excluded. All subjects completed demographic data, medical
history and subjective sleep measures, Adolescent Sleep-Wake Scale (ASWS), Pediatric Insomnia Severity Index
(PISI) and pre-sleep arousal (PSAS) while cases also completed validated GI assessments, Pain Frequency Severity
and Duration Scale (PFSD), Nausea Severity Scale (NSS) and Functional Disability Inventory (FDI) at the initial
visit. Participants were tasked with wearing an Actiwatch and complete daily diaries noting sleep quality for two
weeks. Following this, PSG was performed in the sleep center to obtain sleep architecture and continuity metrics.
Participants completed the initial measures again on the day of PSG.
Results:
We recruited 24 subjects, 15 cases [median age 16.5y (16,17), 85% females, 64% Caucasian) and 10 controls
[median age 14.00y (12,16), 50% females, 70% Caucasian]. FAPD patients reported worse self-reported sleep
parameters [somatic (p<0.001) and cognitive (p=0.07) pre-sleep arousal , sleep quality through ASWS (p=0.008)
and by daily diary (p=0.04), and insomnia severity (p=0.05), Figure 1]. PSG demonstrated decreased %NREM3
(p=0.01) and a trend for increased %NREM2 (p=0.07) in FAPD cases vs. controls (Figure 2). Neither PSG nor
actigraphy derived indices of sleep continuity (total sleep time, sleep efficiency, latency) differed by group.
Although not statistically significant, ASWS showed signals for negative association with abdominal pain measured
via PFSD (β-coeff ± SE, -11.03 ± 9.31), nausea via NSS (-0.35 ± 0.31) and disability via FDI (-5.49 ± 3.62) in
FAPD patients (p>0.05 for all). Similarly, NREM3 associated negatively with disability (β-coeff ± SE, -0.13 ± 0.55,
p>0.05).
Conclusion:
This is the first study to utilize PSG to characterize slow wave sleep in pediatric FAPD and highlights its need to
capture key sleep architecture measures (NREM3). FAPD patients had decreased slow wave sleep (%NREM3) vs.
controls which may suggest an inherent physiologic disturbance of NREM3 sleep that may affect GI symptoms.
This PSG-based biomarker can serve as a new treatment target to modulate sleep to improve clinical outcomes in
FAPD.
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646 OUTCOMES OF PERCUTANEOUS ELECTRICAL NERVE FIELD STIMULATION IN
ADOLESCENTS WITH FUNCTIONAL DYSPEPSIA. Neha Santucci1,4, Alan Beigarten1, Fatima Khalid1, Khalil
El-Chammas1,4, Kahleb Graham1,4, Rashmi Sahay2, Lin Fei2, Kristin Rich3, Michael Mellon3
1
Gastroenterology, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Biostatistics, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH; 3Behavioral Medicine and Clinical Psychology, Cincinnati
Children's Hospital Medical Center, Cincinnati, OH; 4Pediatrics, University of Cincinnati, Cincinnati, OH
Introduction: Functional dyspepsia (FD) is defined as post-prandial distress syndrome (PDS) which includes mealrelated symptoms (pain, nausea, postprandial fullness, and early satiation) and epigastric pain syndrome (EPS)
which is meal-unrelated (epigastric pain, burning or nausea). A few pediatric studies have now demonstrated the
benefits of auricular percutaneous electrical nerve field stimulation (PENFS) in children with functional abdominal
pain disorders but not specifically for those with FD. Extensive literature has also documented the benefits of
behavioral intervention (BI) through cognitive behavioral therapy. We aimed to compare the outcomes of PENFS
for FD and compare the ones who received combined PENFS + BI with PENFS alone.
Methods: We reviewed charts of patients aged 11-21y who met the Rome 4 criteria for FD and received 4 weeks of
PENFS. A subset of patients received concurrent BI within 3 months of PENFS. We reviewed demographic data,
medical and medication history, symptoms and validated questionnaire responses that were collected as part of
clinical care at baseline, all PENFS visits and 3-month follow-up (FU) and included: Abdominal Pain Index (API),
Nausea Severity Scale (NSS), Functional Disability Inventory (FDI), Pittsburgh Sleep Quality Index (PSQI),
Children’s Somatic Symptoms Inventory (CSSI), Patient-Reported Outcomes Measurement Systems (PROMIS)
Pediatric Anxiety-Short Form and Pediatric Depression-Short Form scale. Outcome was assessed through
questionnaire scores (linear mixed modeling) and subjective response scored as no change, partially improved,
resolved or worsened symptoms (odds ratios).
Result: We included 84 patients (median age 16y, 71% female, 93% Caucasian). Fifty-five percent of patients had
EPS and 45% had PDS. Half had anxiety, 21% had depression, 52% sleep disturbances, 12% had concurrent
irritable bowel syndrome and 18% had hypermobility. while 90% were on at least one medication (TCA,
cyproheptadine or SSRI). Fifty-one patients (60%) received PENFS+BI, while 33 (39%) received PENFS alone
(average sessions 2, range 1-6). API (p<0.0001), NSS (p=0.0005), FDI (p=0.001), CSSI (p<0.0001), PSQI (p=0.02),
PROMIS anxiety (p=0.02) and depression (p=0.009) scores improved at 3 weeks post-PENFS and 3 months FU
(Table 1). Subjective responses showed nausea improvement [OR=2.8 (1.30-6.01), p=0.008] and a trend for
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improvement in abdominal pain [OR=1.8 (0.97-3.71), p=0.07] at week 3 (figure 1) but not at 3 months. There was a
trend for improvement in subjective responses of abdominal pain in the PENFS+BI group compared to PENFS
alone at week 3 (p=0.07) but other outcome measures did not differ.
Conclusion: In pediatric patients with FD, significant improvements were noted in abdominal pain, nausea,
functioning, somatization, sleep disturbances, anxiety and depression at 3 weeks and 3 months after treatment with
PENFS. Questionnaire scores and subjective responses did not differ between the PENFS only and PENFS + BI
groups at any time point. Longer longitudinal studies with larger sample sizes are needed to support our findings.

Table 1. Outcomes of functional dyspepsia cohort (n=84) using linear mixed modeling
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Figure 1. Abdominal pain in PENFS alone (n=51) vs PENFS + BI (n=33) at 3 weeks

NUTRITION/OBESITY
650 MEASURING AND TREATING IRON DEFICIENCY ANEMIA IN GASTROENTEROLOGY
INPATIENTS: HOW DO WE MEASURE UP?. Michaela Tracy1, Rebecca Hirsch1, Robert Rosen2, Matthew
Heeney3, Naamah Zitomersky1
1
Gastroenterology, Boston Children's Hospital, Boston, MA; 2Pediatrics, Boston Children's
Hospital, Boston, MA; 3Hematology, Boston Children's Hospital, Boston, MA
Background: Iron deficiency anemia (IDA) is common and treatable. IDA has significant consequences such as
fatigue and impairments in neurocognitive development and exercise capacity. IDA is common among patients with
a myriad of gastroenterology (GI) diseases such as inflammatory bowel diseases, celiac disease, Helicobacter pylori,
and failure to thrive.
Objective: To determine the prevalence of IDA among pediatric patients admitted to the gastroenterology (GI)
inpatient service and to evaluate rates of treatment at a pediatric quaternary care hospital.
Methods: Patients admitted to the GI inpatient service were identified using a software program linked to the
electronic medical record. Patients were considered anemic if they had a hemoglobin < 11 g/dL or MCV < 80fL or
had an ICD-10 code for anemia within 6 months of admission. Patients were considered iron deficient if they had a
transferrin saturation (TSAT) <20% or ferritin < 15 ng/mL within 6 months of admission.
Results: 264 unique patients were admitted to the GI inpatient service from January 2020 to May 2021. Of those
inpatients, 209 (79.2%) unique patients were anemic. 132 (50%) of inpatients met criteria for IDA. 144 inpatients
(58%) were iron deficient and did not receive enteral or parenteral iron within 6 months of admission.
Conclusions: IDA is highly prevalent among patients admitted to the GI service and significantly undertreated.
Over half of patients with IDA were not treated with iron. Appropriate diagnosis and treatment of IDA of GI
inpatients is an important area for quality improvement with systematic testing and treatment strategies.

652 ASSESSMENT OF THE CURRENT PATIENT LANDSCAPE OF AN ADOLESCENT METABOLIC
AND BARIATRIC SURGERY PROGRAM IN CALIFORNIA. Rachel Herdes, Marwa Abu El Haija, Janey Pratt
Stanford Medicine, Stanford, CA
Objectives and Study/Background: Pediatric obesity is a chronic disease which leads to increased risk of
morbidity and premature mortality. It is estimated that 9% of adolescents in the United States have severe obesity
(BMI ≥ 120% of the 95th percentile for age or BMI>35 kg/m2). The AAP recommends metabolic and bariatric
surgery as the treatment of choice for children with class II obesity (BMI ≥ 120% of the 95th percentile for age) and
an associated comorbid condition or children with class III obesity (BMI ≥ 140% of the 95th percentile for age).
Vertical sleeve gastrectomy (VSG) is now the most common procedure performed for adolescent patients. We
review the current patient landscape for adolescent metabolic and bariatric surgery at a large quaternary care center
in Northern California.
Methods: Demographic, anthropometric, and clinical information was collected retrospectively for all adolescent
patients who underwent VSG between September 2014 and April 2021, at Lucile Packard Children’s
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Hospital/Stanford University. Institutional Review Board approval was obtained prior to data collection.
Results: A total of 130 unique patients underwent vertical sleeve gastrectomy during the designated time period.
Female sex at birth accounted for 59.2% (n=77/130). The mean age at time of surgery was 16.4 years. Mean BMI at
time of surgery was 48 kg/m2. Patient race was not adequately identified (47.7% designated as “other”, n=62/130).
Fifty-three percent (n=69/130) identified as Hispanic. The majority reported that their primary language at home
was English (83.1%, n=108/130). The mean distance between patient home and the hospital was 129.2 miles with a
mean driving time of 102 minutes. Mean number of obesity-related comorbidity diagnoses was 4.7 per participant.
Mean number of obesity-related comorbidities in family members was 5.53 diagnoses per participant. On average,
participants utilized 3 previous weight loss attempt methods prior to VSG. Mean Distressed Communities index was
40.8, while the CDC Social Vulnerability Index mean was 0.61. The majority of patients received their insurance
through a Federal or State program (60%, n=78/130).
Conclusion: This demographic profile represents the current landscape of metabolic and bariatric adolescent
patients at a quaternary care center in Northern California. Following current guidelines, adolescent patients should
be considered if they have Class III obesity or Class II obesity with a corresponding comorbidity. Most prominent,
the adolescent patients in this study are at high risk for socioeconomic vulnerability and community distress.

653 POOLED ANALYSIS OF OPEN-LABEL, LONG-TERM PEDIATRIC EXTENSION STUDIES:
SAFETY AND EFFICACY OF TEDUGLUTIDE IN PATIENTS WITH SHORT BOWEL SYNDROME
ASSOCIATED INTESTINAL FAILURE. Beth Carter8,7, Bram Raphael3, Valeria Cohran2, Susan Hill4, Cheney
Matthews3, Brian Terreri3, Robert Venick5, Paul Wales6, Ian Robinson3, Samuel Kocoshis1
1
Pediatrics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Ann and Robert H Lurie Children's
Hospital of Chicago, Chicago, IL; 3Takeda Pharmaceuticals, Inc., Lexington, MA; 4Great Ormond Street Hospital
for Children NHS Foundation Trust, London, London, United Kingdom; 5UCLA Mattel Children's Hospital, Los
Volume 75, Supplement 1

S472

Angeles, CA; 6Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 7Keck School of Medicine, University
of Southern California, Los Angeles, CA; 8Children's Hospital Los Angeles, Los Angeles, CA
Background: Short bowel syndrome (SBS) is the most common cause of intestinal failure (IF) in children.
Management of SBS-IF requires parenteral nutrition or intravenous fluids (PN/IV) to maintain health and to foster
growth in children; however, potentially life-threatening complications due to long-term PN/IV warrant the
facilitation of intestinal adaptation to minimize or eliminate PN/IV dependency.
Teduglutide (TED), a human glucagon-like peptide-2 analog, enhances the structural and functional integrity of the
remaining intestine in SBS-IF. Previous clinical studies have demonstrated the safety and efficacy of TED in
children and adults with SBS-IF at 12 weeks and 24 weeks. However, long-term treatment with TED in pediatric
patients with SBS-IF has been minimally assessed. Here, we report the long-term safety and efficacy of TED up to
144 weeks in pediatric patients with SBS-IF.
Methods: This was a pooled, post hoc analysis of two open-label, long-term extension (LTE) studies
(NCT02949362, NCT02954458) in pediatric patients with SBS-IF in which patients received TED treatment 0.05
mg/kg once daily, or standard of care and no TED treatment (NTT). Patients were eligible for LTE enrollment if
they participated in one of the core phase 3, double-blind studies (NCT03571516, NCT02682381, NCT01952080).
Primary safety endpoints were treatment-emergent adverse events (TEAEs) and growth parameters. The primary
clinical endpoint was the achievement of a ≥20% reduction in PN/IV volume from baseline (defined as the
beginning of a core study). Descriptive statistics were performed.
Results: Overall, 85 patients were grouped into four cohorts, depending on whether they received TED or NTT in
the core/LTE studies (NTT/NTT=7; NTT/TED=3; TED/NTT=6; TED/TED=69). Any TED (n=78) includes patients
from NTT/TED, TED/NTT and TED/TED.
Patient characteristics at baseline are summarized in Table 1; median age ranged from 4 to 5 years and most patients
were male. Among the TED/TED and any TED treated groups, the median (range) extent of exposure was 110.3
(28.3, 165.3) weeks and 102.1 (11.9, 165.3) weeks, respectively. The mean length of follow-up was 27 months.
Throughout the 144 weeks, the most common TEAEs in any TED treated groups were vomiting (53.8%), pyrexia
(51.3%), upper respiratory tract infection (37.2%), and abdominal pain (34.6%).
Weight, height, and body mass index Z-score remained stable from baseline through 144 weeks of TED treatment.
Compared with patients in the NTT/NTT group, patients in the any TED group had greater reductions from baseline
in PN/IV volume and prescribed PN/IV caloric intake, and a greater proportion of patients achieved a ≥20%
reduction in PN/IV volume and enteral autonomy through 144 weeks (Table 2).
Conclusions: In pediatric patients with SBS-IF, treatment with TED resulted in continued reductions in PN/IV
requirements. Overall health status was maintained in the setting of PN/IV reductions. Observed TEAEs were
consistent with previously reported data.

Table 1. Patient characteristics at baseline
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Table 2. Long-term clincial outcomes through 144 weeks

655 TREND OF OBESITY AND BODY MASS INDEX (BMI) BEFORE AND AFTER THE COVID-19
LOCKDOWN IN CHILDREN 2-19 YEARS OF AGE PRESENTED TO AMBULATORY CLINICS AT A
COMMUNITY HOSPITAL. Sharef Al-Mulaabed1, Ahmad Soliman2, Kusum Viswanathan2, Hetal
Tangal2, Fernanda Kupferman2
1
Pediatrics, Presbyterian Healthcare Services, Albuquerque, NM; 2Pediatrics, Brookdale University Hospital and
Medical Center, Brooklyn, NY
Background:
In March 2020, World Health Organization declared COVID-19 outbreak a pandemic, with children forced to be
away from structured school settings making them experience circumstances that could accelerate weight gain,
including increased stress, irregular mealtimes, increased screen time, and lesss physical activity. Recent studies
showed increased body mass index (BMI) trends in children during COVID-19 pandemic and recommended
replicating this result with other population. Our study aims to measure the BMI trends before and after the COVID19 pandemic lockdown in children 2-19 years of age presented to ambulatory clinics at a local community with the
majority of black race.
Methods:
A retrospective study on children aged 2-19 years who presented to ambulatory clinics affiliated with Brookdale
Hospital, New York from 10/1/2018 to 10/31/2021. We included subjects with at least two BMI readings before
COVID-19 lock down in March 2020, and at least one reading afterwards. Children who were underweight at
baseline (BMI percentile < 5) or with medical conditions that may cause impact on weight such as endocrinological
conditions (e.g. diabetes mellitus or hypothyroidism), genetic (e.g. Prader Willi syndrome), gastrointestinal diseases
(e.g. inflammatory bowel disease or celiac disease), psychiatric diagnoses (e.g. eating disorders), as well as children
who received systemic steroids > 2 weeks, were excluded from the study.
Two baseline BMI readings were taken for all subjects during the pre-COVID period from October 2018 until
March 2020 (one during the first 9 months, baseline-1; and second during the following 9 months, baseline-2). In the
post-COVID period, the latest BMI measurement for the same cohort, at least 9 months from COVID-19 lockdown,
was retrieved for comparison. Data was analyzed using SPSS software. The percentage of overweight and obese
children was compared between different timelines using Chi-squared test. Change of BMI percentiles over time
was tested for significance using the Wilcoxon Signed Ranks test.
Results:
After implementing the exclusion criteria, final number of studied patients was 3713. Children < 5 years old were
905 (24.4%), 5-12 years old were 1707 (46%), and > 12 years old were 1101 (29.7%). The median age (IQR) was 9
(5-12) years, with 1844 (49.6%) males. Black race accounted for 1777 (47.9%) while Hispanics or Latinos were 470
(12.7%), with other ethnicities being 1466 (39.4%).
There was no difference in the percentage of obese children from baseline-1 (806/3713=21.7%) to baseline-2
(829/3713=22.3%), p-value=0.795, but this increased significantly in the post-COVID period (1136/3713= 30.6%),
p-value <0.001 (figure 1). There was no significant change in the percentage of overweight children between the
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three timelines. The BMI percentile median (IQR) did not change between baseline-1 = 70 (36-93) and baseline-2 =
71 (35- 93), however, this increased significantly to 81 (36-93) in the post-COVID period, p-value<0.001 compared
to both baseline-1 and baseline-2.
Comparing the change in BMI percentiles from baseline 2 to post-COVID in the different age groups, it was more
evident in the <5 years age group (median increment of 4.3 percentile) and 5-12 years age group (median increment
of 3.9 percentile) compared to the >12 years age group (median increment of 0.7 percentile), p-value<0.001 (table
1).
Conclusion:
In our local community, COVID-19 lockdown resulted in a higher prevalence of obesity and an overall increase in
BMI percentiles among children aged 2-19 years. The increase in BMI percentiles was more evident in children less
than 12 years of age.

656 A COMPARISON OF FIRST-LINE IV LIPID EMULSIONS SMOFLIPID VERSUS INTRALIPID ON
INCIDENCE AND TIME TO RESOLUTION OF CHOLESTASIS IN HOSPITALIZED PEDIATRIC
PATIENTS. Stephanie Zacharias1, Zhaoping He2, Arieda Gjikopulli1
1
Pediatric Gastroenterology, Nemours Children's Hospital Delaware, Wilmington, DE; 2Biomedical
Research, Nemours Children's Hospital Delaware, Wilmington, DE
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Background: Lipid emulsions are an important component of pediatric parenteral nutrition (PN), which is required
for several reasons including intestinal failure, prematurity, enteral feeding intolerance, and post-surgical bowel rest.
A major complication of long-term use of PN is impaired canalicular bile secretion referred to as parenteral nutrition
associated cholestasis (PNAC). Intralipid, which is 100% soybean oil, has several pro-inflammatory characteristics
associated with developing PNAC. Fish oil-containing lipid emulsions such as SMOFlipid have addressed many of
these risk factors. The aim of this study was to determine whether the practice of using SMOFlipid as the first-line
IV lipid emulsion for all hospitalized pediatrics patients was beneficial in preventing the onset of cholestasis and/or
reducing the time to resolution of cholestasis when compared to Intralipid.
Methods: This double center, retrospective cohort study included all hospitalized pediatric patients, who received at
least 14 days of minimally interrupted IV lipid emulsion therapy (Intralipid or SMOFlipid) from March 2017 to June
2021. Our primary outcome measures were incidence of cholestasis and time to its resolution in Intralipid and
SMOFlipid groups; cholestasis was defined as conjugated bilirubin (CB) >2mg/dL or CB >20% of the total bilirubin
(TB) if the TB is >5 mg/dL, in the absence of any other liver disease. Secondary outcomes included the effect of
lipid therapy on weight gain (by comparing z-scores) and lab parameters including transaminases, triglycerides,
albumin, and platelet count. Data were analyzed with descriptive statistics to compare variables between groups by
t-test for continuous variables and by chi-square contingency analysis for categorical variables. A multivariate
logistic regression analysis was performed to calculate the statistical significance of risk factors for cholestasis.
Results: 198 hospitalized pediatric patients were included in this study; 94 received Intralipid, and 104 received
SMOFlipid. Patients ranged in age from newborn to 17.9 years old with a mean age of 21.9±51.1 months and
median age of 14 days. Each treatment group had similar baseline patient characteristics. 13.8% (13/94) of patients
who received Intralipid and 12.5% (13/104) of those who received SMOFlipid developed cholestasis during or
within a few weeks of completing their lipid therapy (p=0.835). SMOFlipid patients had a delayed onset of
cholestasis; only 38% (5/13) of SMOFlipid group developed cholestasis ≤21 days post-lipid therapy initiation
compared to 85% (11/13) of the Intralipid group (p=0.0414). In addition, SMOFlipid patients had a shorter mean
time to normalization of their conjugated bilirubin as compared to Intralipid patients although not statistically
significant (21.2±19.2 vs. 31.4 ±17.1 days, respectively; p=0.203). There were no significant or meaningful changes
in other laboratory parameters from baseline to 14 days or to the end of treatment in both lipid emulsion groups.
In comparing cholestatic and non-cholestatic patients, the weight z-score at baseline (0.0±1.1 vs. -0.7 ±1.4; p=0.022)
and at 14 days of lipid therapy (0.2±1.1 vs. -1±1.4; p=0.007) was slightly better in the cholestatic patients.
Cholestatic patients were younger than non-cholestasis patients; 81% were <14 days in age vs. 45%, respectively.
Also, they had longer treatment duration than non-cholestatic patients; 73% were treated longer than 21 days vs.
44%, respectively. Logistic analysis showed that patients < 14 days old were 5.22 (odds ratio) times more likely to
develop cholestasis compared to those >14 days old when other variables were controlled (95% CI [1.589-17.141];
p=0.006). Patients who received lipids for ≥21 days were 4.38 (odds ratio) times more likely to develop cholestasis
compared to those who received lipids for <21 days.
Conclusion: Our study showed a similar incidence of PNAC in hospitalized pediatric patients receiving SMOFlipid
as a first-line IV lipid emulsion therapy as compared to Intralipid therapy. However, SMOFlipid may delay the onset
of cholestasis in patients and decrease the time to resolution of cholestasis when it does develop. More large-scale,
prospective studies are needed to better evaluate the benefits of using SMOFlipid as a first-line IV lipid emulsion
therapy for all hospitalized pediatric patients.

657 NUTRIENT-DENSE MORINGA OLEIFERA LEAF SUPPLEMENTATION INCREASES HUMAN
MILK OUTPUT IN KENYAN MOTHERS. Suzanna Attia1, Patrick Mbullo Owuor2,3, Carrie Waterman4, Silvia
Zhanny3, Jerusha Mogaka3,5, Raphael Ondondo6, Aric Schadler7, Arnold Stromberg8, Shelley McGuire9, George
Fuchs1,10
1
Pediatrics, Division of Pediatric Gastroenterology, Hepatology, and Nutrition, University of Kentucky College of
Medicine, Lexington, KY; 2Anthropology, Northwestern University, Evanston, IL; 3Pamoja
CBO, Kisumu, Kenya; 4Nutrition, University of California Davis, Davis, CA; 5Nursing, University of
Washington, Seattle, WA; 6Masinde Muliro University of Science and
Technology, Kakamega, Kenya; 7Pediatrics, University of Kentucky College of
Medicine, Lexington, KY; 8Statistics, University of Kentucky, Lexington, KY; 9Family and Consumer
Sciences, University of Idaho, Moscow, ID; 10Public Health, University of Kentucky, Lexington, KY
Objectives: Undernutrition contributes to up to 45% of deaths globally in children under five years and is worsened
by intestinal inflammation and leakiness (Environmental Enteric Dysfunction, EED). Potential solutions include
improving breastmilk quality and quantity and optimizing infant intestinal health. Moringa oleifera (moringa) is a
drought-resistant nutrient dense tree suitable to cultivation in many regions with high rates of childhood and
maternal undernutrition. Moringa leaves contain high concentration of complete protein (30g/100g dried leaf), iron
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(97.9 mcg/g dried leaf), Vitamin A precursors (17.6-39.6mg/100g dried leaf) as well as B vitamins, calcium, and
many other essential nutrients and fiber and can be dried and powdered for year-round portable consumption.
Moringa has also shown reduced intestinal inflammation in a preclinical rat model of colitis, while veterinary studies
show changes to breastmilk composition. We aimed to evaluate the impact of moringa leaf powder supplementation
on maternal milk output and composition, infant and maternal micronutrient status, and explore any influence on
infant and maternal intestinal health.
Methods: single-blinded cluster-randomized controlled trial of 20g of moringa in corn porridge divided twice daily
versus corn porridge alone ingested daily for 3 months by breastfeeding women of term infants (>36 weeks
gestational age) enrolled within 30 days of birth in Kisumu, Kenya. At enrollment and exit, we collected 24-hour
pumped breastmilk output, maternal milk, maternal and infant fecal and capillary samples, and Hemoglobin by
HemoCue©. We performed monthly infant and maternal anthropometrics (weight, length/height, maternal midupper arm circumference, MUAC) and evaluation of feeding practices, medical symptoms, diagnoses, and adverse
effects. We are analyzing the capillary samples for vitamin A and iron status (serum retinol binding protein, soluble
transferrin receptor) and IGF-1, systemic inflammation (C-reactive protein, alpha-1-glycoprotein), breastmilk/fecal
microbiome by 16srRNA, breastmilk composition (fat, fatty acid profile, protein), and intestinal
inflammation/markers of EED (fecal myeloperoxidase, alpha-1-antitrypsin, and neopterin; calprotectin in mothers).
Data is analyzed with IBM SPSS version 27 using univariate and multivariate analysis for primary and secondary
outcomes.
Results: We enrolled 50 mother-infant pairs (infants 44% female); 2 pairs (4%) were lost to follow up. No infants
were small for gestational age. Maternal HIV positivity and therefore infant exposure was distributed similarly
between groups (32% in the intervention group and 18% in controls). Five mothers (10% of n=50) experienced
wasting defined as MUAC <23cm which resolved by study end. Maternal 24-hour milk output changed significantly
at study end. Milk output did not differ at enrollment between clusters (median (IQR) mL, intervention: 525 (363.8693.8), n=24 vs. control: 502.5 (303.8-896.3), n=24; p=0.98); however, median 24-hour milk output increased by
approximately 200% at exit in the intervention group with little change in the control group (median (IQR) mL
intervention: 1005.0 (765.0-1195.0), n=23 vs. control: 540.0 (405.0-915.0), n=21; p=0.006). Infant growth (average
daily weight gain, total weight gain, WLZ, WAZ, or LAZ) did not differ between clusters at enrollment or exit.
Maternal MUAC and BMI did not differ between groups at enrollment or exit. Maternal hemoglobin (Hgb) did not
differ overall between locations at enrollment or exit (data not shown), but Hgb<11 g/dL trended higher in the
control arm at enrollment (40% vs. 12.5%, n=49, p=0.05); at exit this difference resolved (4.5% vs. 8.7%, n=45,
p=1.0). Infant hemoglobin (g/dL) did not differ at enrollment (control: 14.8 ± 2.1, n=24 vs. intervention: 14.4 ± 2.2,
n=25; p=0.50) but showed a small but significantly higher difference in the intervention group at study end (11.3 ±
0.8, n=23 vs. 10.7 ± 1.0, n=23; p=0.02).
Most infants continued receiving exclusive breastfeeding (EBF), but by exit visit after three months, 10 babies
(20%) no longer received EBF (4 received grain porridge, 2 cow’s milk, 1 formula, 3 water). No participants
experienced adverse effects.
Conclusions: High dose (20g daily) moringa leaf powder for three months increases maternal milk output but has no
impact on growth in a sample of Kenyan infants and mothers with a low rate of initial undernutrition. Future results
include serum analysis of iron and vitamin A stores and IGF-1 as well as breastmilk and fecal analysis. Future
studies using moringa as a tool in maternal and child undernutrition should focus on low birth weight infants.
Funding Sources: This research was funded by an NIH K award and an NIH BIRCWH Award as well as early
investigator startup funds from the University of Kentucky.

659 A SINGLE-SITE ANALYSIS OF THE CLINICAL PROFILE OF CHILDREN WITH DOWN
SYNDROME REQUIRING ENTERAL FEEDING. Thomas Aviles, Danielle Evelyn, Abby
Giangiordano, Chunyan Liu, Lin Fei, Ajay Kaul
Cincinnati Children's Hospital Medical Center, Cincinnati, OH
Background: Down syndrome (DS) is a genetic condition involving complete or partial triplication of chromosome
21. Children with DS are disproportionately affected by feeding problems and sequelae of gastrointestinal congenital
anomalies, including the need for enteral nutrition. Despite the high proportion of these patients requiring enteral
access, there is limited data to guide physicians in managing their enteral nutrition.
Objective: We aimed to describe the relationship between age at initiation and duration of enteral feeds, and BMI
outcomes before, during and at discontinuation of enteral feeds in DS patients. We also aimed to identify if several
common comorbidities of children with DS are associated with a longer duration of enteral feeding or poorer BMI
outcomes.
Methods: Children, adolescents and young adults with DS who received enteral feeds via G tube and were seen by a
pediatric gastroenterologist at CCHMC between September 1986 and December 2021 were included in this
retrospective cohort study. Patient characteristics analyzed included cardiac, respiratory, neurologic, and
gastrointestinal comorbidities. BMI z-scores were obtained at three time points: G tube placement, 6 months after G
tube placement, and G tube discontinuation or last encounter date. BMI z-score was stratified into three categories:
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underweight (z-score <-1), healthy (-1 to 2), and overweight (>2). Wilcoxon rank sum test, Chi-squared test and logrank test were done for univariate analysis. Linear, logistic and Cox regression were used for multivariable analysis.
McNemar’s test was used for direction of BMI status change. Data on caloric intake and growth rate for patients
were also collected where available. These data were grouped by BMI outcomes for children aged 6-9 months, 9-12
months, and 1-3 years to attempt to describe the relationship between caloric intake, weight gain and BMI outcome
for these age groups.
Results: The total rate of discontinuation of enteral feeding was 51.4% of the cohort (113/220 patients). Presence of
tracheostomy was the only surgical comorbidity found to be significantly associated with lower likelihood of
discontinuing enteral feeding (12.5% vs 26.2%, p=0.01). Tracheostomy dependence was significantly associated
with longer G tube duration (median duration 158 months vs 53 months, p=0.002) even amongst those who
discontinued enteral feeding. Age at G tube placement was significantly younger in those who discontinued G tube
versus those who did not (median age 4.8 months, versus 6 months, p=0.015), however age at G tube insertion was
not associated with duration of enteral feeding or with BMI z-score at any time point. However, from the time of G
tube placement to the time of discontinuation, a significantly higher proportion of patients transitioned from an
unhealthy BMI (z <-1 or >2) to a healthy BMI, than the other way around (73% of patients who had unhealthy BMI
at G tube placement, p=0.003). Of these patients, 88% (29/33) transitioned from a BMI z-score of <-1 to the healthy
range.
Conclusions: Age at G tube insertion was not significantly associated with any BMI outcomes or the duration of
enteral feeding. Patients with DS who are tracheostomy-dependent are more likely to require prolonged enteral
feeding. More patients transitioned from an underweight BMI status to a healthy BMI status than the opposite from
the time of G tube insertion to discontinuation of enteral feeding. Future directions of this research include analysis
of the association between calorie prescriptions for DS patients receiving enteral feeding and subsequent weight
gain, which may allow providers to better standardize caloric intake recommendations for this population.

BMI transitions from insertion of G tube to discontinuation.

Kaplan-Meier curve comparing G tube status over time between tracheostomy and non-tracheostomy patients.
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660 PREDICTORS OF EARLY ENTERAL AUTONOMY IN AN INTERNATIONAL COHORT OF
CHILDREN WITH INTESTINAL FAILURE – RESULTS FROM THE INTERNATIONAL INTESTINAL
FAILURE REGISTRY. Vikram Raghu2, Harold Leraas1, Mariya Samoylova1, Christine Park1, Scott
Rothenberger3, Debra Sudan1, Yaron Avitzur4
1
Surgery, Duke University School of Medicine, Durham, NC; 2Pediatrics, University of Pittsburgh School of
Medicine, Pittsburgh, PA; 3Medicine, University of Pittsburgh School of Medicine, Pittsburgh, PA; 4The Hospital for
Sick Children Department of Paediatrics, Toronto, ON, Canada
Purpose: We aimed to identify predictors of early (1-year) enteral autonomy in a contemporary cohort of children
with intestinal failure (IF).
Methods: We included patients from the pilot phase of the International Intestinal Failure Registry defined by
parenteral nutrition need for at least 60 days due to a primary gastrointestinal etiology. The primary outcome was
enteral autonomy achievement within the first year after IF diagnosis. We built a mixed effects Weibull accelerated
failure time model with random effects by center to analyze the association of covariates with achievement of
enteral autonomy. Results of the model are expressed as time ratios (TR) where a ratio <1 corresponds with
decreased time to enteral autonomy.
Results: We included 189 patients representing 11 international centers in the analysis. By 1 year, one patient had
an intestinal transplant and 11 patients (5.8%) died. Enteral autonomy was achieved by 91 patients (48%) by 1 year.
In univariable analysis, presence of an intact colon, presence of an ileocecal valve, and percent of expected bowel
length remaining significantly decreased the time to enteral autonomy achievement. Ostomy presence increased the
time to enteral autonomy achievement. Ileocecal valve presence correlated with an intact colon (r=0.73, p<0.0001)
and was excluded from multivariable analysis. Percent bowel length remaining was excluded due to a significant
degree of missing data. Table 1 shows the TRs for the variables included in the final model: the presence of an
ostomy, intact colon, race/ethnicity, and the presence of IF-associated liver disease at the baseline visit.
Conclusions: Establishing continuity by reversing any ostomy and preserving the colon may reduce the time needed
to achieve early enteral autonomy.

661 CLINICAL PHENOTYPING OF PATIENTS WITH SHORT BOWEL SYNDROME VIA EFFECTS OF
DIET AND THE GUT MICROBIOTA ON BILE ACID METABOLISM. Wenjing Zong1, Arthur Kastl1, Victoria
Gershuni2, Elliot Friedman3, Ceylan Tanes1, Adoma Boateng1, William Mitchell1, Katherine O’Connor3, Kyle
Bittinger1, Natalie Terry4, Christina Bales1, Lindsey Albenberg1, Gary Wu3
1
GI, Children's Hospital of Philadelphia, Philadelphia, PA; 2Division of Minimally Invasive Surgery, Washington
University in St Louis School of Medicine, St Louis, MO; 3Division of Gastroenterology and Hepatology, University
of Pennsylvania Perelman School of Medicine, Philadelphia, PA; 4Janssen Research and Development
LLC, Raritan, NJ
Background: Complications of short bowel syndrome (SBS) include malabsorption and bacterial overgrowth,
which may contribute to symptoms that limit tolerance of whole food, and subsequent prolonged dependence on
parenteral nutrition (PN). Small intestinal bacterial overgrowth (SIBO) occurs when there is excessive bacteria or
imbalance of bacterial in the small intestine which may lead to altered bile acid profile, carbohydrate fermentation,
nutrient competition, and epithelial dysfunction. We hypothesized that the intolerance of whole food in some SBS
patients might be due in part to effects of dietary fiber on the gut microbiome. Currently, decisions about dietary
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interventions in patients with SBS are largely empiric due to a lack of clinical phenotyping tools that can predict
outcomes and/or guide therapeutic interventions.
Methods: Shotgun metagenomic sequencing and targeted metabolomics were performed using biospecimens
collected from 55 children with SBS, healthy children, and a murine dietary fiber model. Bioinformatic analyses
were performed on these datasets as well as from a healthy human dietary intervention study.
Results: Compared to healthy children, the gut microbiota in children with SBS had lower diversity and increased
Proteobacteria - a pattern most pronounced in subjects on PN but reversed with increasing whole food consumption.
Whole food intake was correlated with increased glycoside hydrolases (GH) (Figure 1) and bile salt hydrolases
(BSH) and a reduction of fecal conjugated bile acids. This suggests that dietary fiber, a component rich in whole
foods but absent in PN or conventional enteral formulas, may regulate BSH activity via GHs. Indeed, the absence of
dietary fiber led to a profound increase in the proportion of conjugated to unconjugated bile acids in the feces in
healthy adults in a separate dietary intervention study. In mice, dietary fiber increased bacterial taxa rich in BSHs
leading to deconjugation of primary bile acids specifically in the small intestine. There is a corresponding increase
in plasma unconjugated primary bile acids, phenocopying the pattern in patients with SBS. Based on these findings,
we used Gaussian mixture modeling (Figure 2) and identified three fecal bile acid patterns that correlated with
clinical phenotypes. These findings are additionally supported by a controlled-feeding study in adults where fiberfree exclusive enteral nutrition diet fails to support recovery of bacteria with BSH activity after depletion by an
antibiotic/PEG gut purge, therefore preventing the deconjugation of primary bile acids upon the recovery of the gut
microbiota after depletion by the purge. Finally, consumption of dietary fiber in the form of inulin by mice leads to
an increase in bacteria genera known to have BSH activity, concurrent with an increase in the deconjugation of
primary bile acids, specifically in the small intestine.
Conclusion: In total, exacerbation of SIBO with the introduction of whole foods containing dietary fiber may play a
role in food intolerance in patients with SBS by increasing bacterial taxa with GH activity and augmenting BSHs,
leading to the deconjugation of primary bile acids in the small intestine and thereby exacerbating malabsorption. The
modeling based on bile acid metabolism may have potential utility in clinical phenotyping, dietary intervention
pathways, and targeted therapeutics in SBS and other intestinal disease states.

Figure 1
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662 WILL MICRORNA IN HUMAN BREAST MILK AFFECT CHANGES IN IMMUNE-RELATED
COMPONENTS?. Dae Yong Yi1,4, You Jin Choi5, Jeonglyn Song2, Hyeyoung Min4, Sung-Hoon Chung3, Tae
Hyeong Kim3, Chae-Young Kim3
1
Pediatrics, Chung-Ang Universiity Hospital, Seoul, Korea (the Republic of); 2Industry Academic Cooperation
Foundation, Chung-Ang University, Seoul, Seoul, Korea (the Republic of); 3Pediatrics, Kyung-Hee University
Hospital at Gangdong, Seoul, Korea (the Republic of); 4Chung-Ang University, Seoul, Korea (the Republic
of); 5Pediatrics, Inje University Paik Hospitals, Seoul, Korea (the Republic of)
Introduction: Human breast milk contains immune-related components such as white blood cells, antibodies,
lysozyme, lactoferin, IL-10, and secretory immunoglobulin A(sIgA) that produced and delivered from the mother
along with nutrients necessary for the baby. MicroRNA(miRNA) is a small non-coding RNA molecules with 18 to
25 nucleotides found in plants, animals and some viruses, that is used as an ideal biomarkers for diagnosis and
prognosis of various diseases. MiRNA molecules are more abundant in human milk than other body fluids of the
human body. In this study, we aimed to analyze and compare the immune components and miRNAs of Korean
women's breast milk.
Methods: Breast milk were collected from 20 healthy breastfeeding mothers who had given birth for more than 2
weeks and less than 6 months without any particular problem in obstetric or fertility history. We measured the
amount of lactoferrin, lysozyme, and IgA through ELISA kits in each 5cc of breast milk samples and extracted the
miRNAs from each breast milk samples. Next the expression of miRNAs of the top five and bottom five were
compared and analyzed based on the amount of the three immune components. We found miRNA with a normalized
RC (log) value of 6 or higher, with the expression of miRNA increasing or decreasing by more than 2 times on a
subgroup basis, and the p value of 0.05 in t-test.
Results: The mean age of 20 participants was 34.4 years (28-40 years) and 10 were primiparous. The types of
delivery were vaginal delivery in 7 mothers and cesarean section in 13 mothers, and all of them were full-term
delivery. The mean level of lactoferrin, lysozyme, and IgA were 6.33 (2.24–14.77) 106 ng/ml, 9.90 (1.42–17.59)
107 pg/ml, and 6.64 (0.48–20.01) 105 ng/ml, respectively. The miRNA concentration per 1ml of skim milk was
40.54 (14.95–110.01) ng/ul. Between the bottom 5 and top 5 groups of each immune component, in case of
lactoferrin, six kinds of miRNAs including has-miR-3529-3p were significantly expressed more, and four miRNAs
including has-miR-328-3p were expressed significantly less. In lysozyme, 9 miRNAs including has-miR-2115-5p
were highly expressed, whereas 9 miRNAs including has-miR-1260b were expressed low, significantly. In IgA, 4
miRNAs including has-miR-125a-3p were expressed high, and 8 miRNAs including has-miR-1260a were expressed
low. There were no miRNAs that were expressed significantly higher or lower in all three components. However, 2
miRNAs were commonly expressed higher in top 5 groups of lysozyme and IgA concentrations, and 3 miRNAs
were commonly expressed low. In addition, has-miR-210-3p, which is known to be associated with breast cancer,
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was significantly expressed when the concentrations of lactoferrin and lysozyme were higher.
Conclusion: In this study, we identified the immune components and miRNAs in Korean breast milk and found that
each individual has different ingredients. Further studies will help identify immune components and miRNAs that
affect neonatal disease or immune systems.

663* GROWTH AND TOLERANCE OF PEDIATRIC PATIENTS TRANSITIONED FROM A
HYPOALLERGENIC FORMULA TO A PEA PROTEIN PLANT-BASED FORMULA. Youhanna AlTawil2, Erika Ryan1, PJ Patterson2, Madden Wilson2, Vanessa Millovich1
1
Medical Affairs, Kate Farms Inc, Santa Barbara, CA; 2GI For Kids, Knoxville, TN
Background: Research remains conflicted regarding the use of hypoallergenic versus peptide-based versus
polymeric enteral formulas for optimal tolerance. No clinical consensus exists on when to use a hypoallergenic
formula, outside of use in those with a cow’s milk protein allergy (CMPA). Considerations for use can include
clinical status, medical diagnosis, nutritional diagnosis, and the formula composition. In recent years, formulas
composed of protein from yellow pea have emerged as an option for those with CMPA or other food allergies. Peaprotein plant-based formulas (PPPBF) provide a source of protein from intact or partially hydrolyzed (peptide) pea
protein. To date there are no clinical studies examining clinical safety and efficacy of transitioning patients from a
hypoallergenic formula to a PPPBF.
Methods: This was a retrospective review of electronic medical records (EMR). Inclusion criteria consisted of
pediatric patients 1-18 years old, transitioned from a hypoallergenic formula to PPPBF manufactured by Kate
FarmsTM: Pediatric Peptide 1.0, Pediatric Peptide 1.5, or Pediatric Standard 1.2 within the past 12 months, oral or
tube fed, supplemental or sole source nutrition, and who had progress notes available at required time points. Deidentified data for individual patients was entered by the prescribing clinician into a REDcap survey of 23 items on
demographics, clinical characteristics, growth, tolerance, adherence, and adverse reactions. This study was
conducted under an exempt status by the IRB.
Results: In total, clinicians completed 79 surveys on 79 unique pediatric patients, 6 surveys were excluded prior to
final data analysis. Of the 73 patient surveys used for data analysis, 41.1% were female (n=30) and 58.9% were male
(n=43), and the mean age was 56+46.74 months. Two-thirds of the patients had GI intolerance to other formulas
(n=25, 34.5%) or CMPA/other food allergies (n=23, 31.5%) as the primary reason for use of hypoallergenic
formula. The primary reason for transitioning was previous formula unavailable (n=42, 57.5%). GI tolerance after
transition to a PPPBF was improved for 38.4% of patients (n=28), no change for 56.2% of patients (n=41) and
worsened for 5.5% of patients (n=4). Of those with improved GI tolerance, clinicians reported improvement in
abdominal pain, reflux, diarrhea, constipation, bloating, nausea, vomiting, and/or early satiety. For those (n=4)
patients with worsened GI tolerance after transition, clinicians reported diarrhea and bloating. Weight was increased
in 64.4% (n=47) and decreased in 5.5% (n=4) of patients after formula transition. One third of patients had weight
stability (n=22, 30.1%). Adherence was 94.5% (n=69) with patients transitioned to PPPBF; defined as receiving at
least 75% of the recommended amount. Safety was assessed with report of adverse reactions; 98.6% (n=72) of
patients did not experience any adverse reaction, one patient was noted to have diarrhea.
Conclusion: This retrospective chart review demonstrated pea protein plant-based formula as a safe and effective
transition formula for this cohort of pediatric patients previously receiving a hypoallergenic formula. Transition
from a hypoallergenic formula to a PPPBF resulted in improved or stable GI tolerance, weight gain or stability and
demonstrated adherence. Findings from this study suggest that hypoallergenic formulas may be over-prescribed for
certain medical conditions. A prospective clinical study is warranted to describe patient populations in which
transition to PPPBF is effective and even preferred, and to further assess safety of this formula transition.
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PANCREAS
669 HYPEROSMOLAR SALT CONCENTRATIONS SLOW DIGESTION OF MILK AND MECONIUM BY
PANCREATIC ENZYMES. Sussette Gonzalez1, Gopinathan Gangadharan Nambiar1, Christian Zirbes2, Ian
Thornell3, Anthony Fischer2
1
Pediatric Gastroenterology , university of iowa, Iowa City, IA; 2Department of Pediatrics, University of iowa, Iowa
City, IA; 3Department of Internal Medicine, University of Iowa, Iowa City, IA
Background: Meconium ileus (MI) is a life threatening presentation of cystic fibrosis (CF) that occurs in
approximately 20% of newborns. Current treatments with hyperosmolar or N-acetylcysteine (NAC) enemas often
fail to relieve MI. Approximately 75% of newborns with MI ultimately require surgery. Most newborns with MI
have pancreatic insufficiency, indicating a possible role for pancreatic enzymes in the pathogenesis and treatment of
MI. We find that meconium from CF pigs is digestible with pancreatic enzymes, but it does not break down in NAC
or hypertonic solutions. Because hypertonic solutions are often used in treating MI, our goal was to determine how
salt concentration affects pancreatic enzyme function using milk and meconium as substrates.
Methods: To compare digestion kinetics at different salt concentrations, we used powdered milk in water at 31.9
g/L. We added [NaCl] over a range of doses with max range of 333 millimolar. Because pH influences pancreatic
enzyme function, we buffered the solutions at pH = 7.0 with 3.3 mM PIPES. We added 4.2 units of lipase/mL of
mixed pancreatic enzymes (Epizyme), then assessed the digestion of milk at 37 °C kinetically by measuring
absorbance at 600 nm every 5 minutes with a plate reader. In ongoing studies, we are digesting approximately 0.3
gram pieces of CF pig meconium with 5 mg/mL of mixed pancreatic enzymes in different [NaCl] for at 37 °C with
constant agitation. We measure meconium digestion at 16 hours by comparing release of pigments (A405) and by
residual weight of meconium solids.
Results: In the absence of added salt, pancreatic enzymes rapidly clarified powdered milk, decreasing the
A600. Increasing [NaCl] at doses above 0.0833 decreased the rate enzymatic digestion in a dose-dependent manner.
At 0.166 M NaCl, enzymatic digestion of milk was approximately two times slower than the samples without added
salt (Figure 1). We compared digestion of CF meconium pieces by pancreatic enzymes in normal saline (0.15 M)
and 7 % NaCl (1.1 M). We found that residual meconium was lower in normal saline. Ongoing studies evaluating
meconium digestion by pancreatic enzymes in different NaCl concentrations (ranges from 0.005 M to 0.5 M)
demonstrate more effective degradation, measured by lower absorbance and residual weights, at lower salt
concentrations.
Conclusions: We found that digestion of powdered milk and CF meconium by pancreatic enzymes was faster with
lower salt conditions. Endogenous pancreatic enzymes are insufficient in patients with MI and hyperosmolar
solutions could also slow meconium digestion. Future studies are needed to establish ideal conditions for dissolving
obstructive meconium in animal models, with the ultimate goal of relieving intestinal obstruction in newborns with
MI.

Volume 75, Supplement 1

S483

The milk digestion kinetics were faster at low [NaCl]. Representative experiment, symbols are the mean from 3
wells.

Residual milk signal at 30 minutes was lowest in low [NaCl]. Symbols represent mean and SD for 3 experiments.
PSYCHOSOCIAL
671 INTERDISCIPLINARY MANAGEMENT OF ARFID IN A NEUROGASTROENTEROLOGY AND
MOTILITY CENTER SETTING. Maggie Stoeckel, Jacob Young, Emily Mariotti, Pamela Scalise, Ricardo
Arbizu, Jessica Srouji, Leonel Rodriguez
Section of Gastroenterology and Hepatology, Yale School of Medicine, New Haven, CT
Background
In recent years, Neurogastroenterology and Motility Centers are increasingly seeing pediatric patients with clinical
symptoms of Avoidant/Restrictive Food Intake Disorder (ARFID), a relatively new feeding/eating disorder
diagnosis. ARFID symptoms typically manifest as and are maintained by three differing but potentially overlapping
mechanisms: 1) avoidance of sensory characteristics of food, 2) concern about aversive consequences of eating (e.g.,
GI discomfort, vomiting, or choking), or 3) apparent lack of interest in eating or food. It has been our Center’s
experience that there is significant variability in ARFID presentations across patients, requiring individualization of
treatment plans as well as interdisciplinary management. In the current study, we describe the characteristics of
ARFID patients seen in our Center, present outcome data, and offer implications for future directions in clinical
care.
Methods
We conducted a retrospective chart review to extract data from the electronic medical record for all patients
diagnosed with ARFID through our Center over the past year. Data extracted includes demographics, psychosocial
outcome scores, and clinical information related to the course of treatment (e.g., number of CBT visits, necessity for
higher level of care, etc.). All patients included in this study were seen by our Center’s GI Psychologist for
Cognitive Behavioral Therapy for Avoidant/Restrictive Food Intake Disorder (CBT-AR).
Results
Our sample to date includes a total of 24 patients (14 females, 10 males) with a clinical diagnosis of ARFID between
April 2021 and March 2022. Patients primarily identified as White (70%) or Hispanic (16%). In regards to ARFID
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categorizations, 45 % of ARFID patients endorsed fear of GI discomfort as their primary maintaining mechanism.
Additional categorizations captured in our sample included sensory (25%), lack of interest/low appetite (4%), and
mixed presentations (25%), which included primarily patients with both fear of GI discomfort and lack of
interest/low appetite. ARFID patients were seen by our GI Psychologist for an average of 8 CBT-AR visits, with
most exhibiting improvements after 5 visits. 29 % of ARFID patients required higher level of behavioral healthbased ARFID care due to the intensity of their symptoms, while 16 % required higher level of medical care (e.g., Ng
tube placement, medical hospitalization). Further data analyses examining psychosocial outcomes (the NIAS, PHQ9, and GAD-7) with a larger sample size will be completed prior to formal presentation.
Conclusions
ARFID is a complex diagnosis requiring interdisciplinary management. Our sample highlights the range of
presentations which can be seen in a GI setting and speaks to the need for early detection and intervention to limit
the need for higher level of care. As our understanding of ARFID grows, it is our hope that GI groups nationwide
continue to value interdisciplinary approaches to treatment so as to support our complex patients.

672 ASSESSING PATIENT ENGAGEMENT AMONG ADOLESCENTS WITH VARIOUS
PRESENTATIONS OF CHRONIC GASTROINTESTINAL CONDITIONS. Michaela Curry1, Henry
Lin2, Jacklyn Stellway3
1
School of Medicine, Oregon Health & Science University, Portland, OR; 2Division of Pediatric
Gastroenterology, Oregon Health & Science University, Portland, OR; 3Divisions of Pediatric Psychology &
Gastroenterology, Oregon Health & Science University, Portland, OR
Background: Patient engagement among adolescents is vital in understanding and managing chronic diseases at this
age. Although positive engagement experiences have been noted in peer-support interventions, studies have
primarily assessed patient perspectives only after participation in such a group. Limited information is available
regarding adolescents’ interests and desires for engaging with peers and providers outside of direct patient-provider
relationships. The objective of this study is to understand the preferences of adolescents with chronic gastrointestinal
(GI) conditions regarding disease-related education and community support.
Methods: A survey study was conducted at a tertiary pediatric medical center between January and March 2022.
During routine GI clinic visits, established patients (ages 14+) were asked to complete a 12-item electronic survey.
Rule out criteria included patients who did not identify as having a “chronic illness”, or were unable to complete the
survey individually (e.g., due to developmental or English-language challenges). The survey inquired about patientperceived independence in their healthcare, knowledge about their GI condition, format in which they would like to
obtain more information, and desire to engage with peers who have similar medical conditions. Descriptive statistics
were used for data analysis.
Results: A total of 60 adolescent patients completed the survey (ages 14-19 years; M=16.03, SD=1.39). The most
common medical conditions reported from those surveyed were: inflammatory bowel disease (n=13), irritable bowel
syndrome (n=5), and cystic fibrosis (n=4). The majority of adolescents (67%) reported they are always the one who
speaks to their doctor (i.e., rather than their parent speaking) and they feel mostly comfortable doing so. The
majority of adolescents (58%) reported that they still have "some" or "a lot" of questions or “don’t know much”
about their medical condition, managing symptoms, and self-care. Further, 47% reported that they still have "some"
or "a lot" of questions or “don’t know much” about medications and prescription refills. See Table 1. Respondents
indicated a preference to learn more about their condition in an in-person setting, most commonly from their GI
provider (31%), followed by a GI nurse or GI psychologist (23%). Only 4% preferred the format of a peer group
(with 64% preference for virtual over in-person). Most adolescents (75%) indicated no interest in meeting other
teens with similar conditions and experiences. Of those who were interested in meeting other teens, 27% have a
diagnosis of Crohn’s disease, 18% cystic fibrosis.
Discussion: Results from this study demonstrated that adolescents with chronic GI conditions remain with many
questions about their medical condition, and they desire to learn more. Generally, adolescents are interested in
learning directly from their primary GI provider, rather than from other members of their care team or alongside
peers with similar conditions. Despite adolescents reported comfort interacting directly with their GI provider, there
remains a gap in adolescents’ knowledge about their medical condition, necessary management, and healthcare
responsibilities such as filling prescriptions. Few respondents in this study indicated a preference to learn about their
condition within a group format among peers with similar medical conditions. These results were unexpected based
on individual provider-patient conversations in the pediatric GI clinic. Anecdotally, many adolescents with a chronic
GI condition have expressed interest in meeting peers who have similar disease experiences. Peer groups provide an
additional mechanism of support for adolescents and can help supplement knowledge gaps in way by learning
indirectly from other teens with similar medical conditions and experiences. Although our results indicated that
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adolescents do not view a peer group as a preferred way to learn more about their medical condition, we hypothesize
that more likely, adolescents are interested in a peer group to meet and connect with other teens in a less structured
setting. It is noteworthy that this GI clinic recently established a monthly group for teens with IBD, focused on
community building and peer-led discussions. Twenty adolescents expressed interest and the first meeting was
attended by 8 individuals. During these monthly groups, patient engagement will be assessed qualitatively and
quantitatively, with 6 months of data available to present.

Table 1: Comfort and Understanding

674 CHARACTERIZING OUTPATIENT BEHAVIORAL TREATMENT OF RUMINATION SYNDROME
IN SPECIALTY CARE. Sarah Mayer-Brown1,2, Hayat Mousa3,2, Maura Downing3, Kari Baber1,2
1
Department of Child and Adolescent Psychiatry & Behavioral Sciences, The Children's Hospital of
Philadelphia, Philadelphia, PA; 2University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA; 3Division of Gastroenterology, Hepatology, and Nutrition, The Children's Hospital of
Philadelphia, Philadelphia, PA
Background: Rumination syndrome (RS) is a functional gastrointestinal disorder characterized by effortless
postprandial regurgitation. RS is often conceptualized as a learned, habitual response amenable to behavioral
treatment. Although the existing treatment literature is small, behavioral therapy, including coaching in
diaphragmatic breathing (DB), is currently considered best practice, and studies evaluating outpatient treatment of
pediatric rumination syndrome have reported robust treatment effects following even brief treatment<span
style="font-size:10.8333px">.</span> Evidence also suggests that patients treated for RS within an intensive
inpatient program benefitted from an interdisciplinary treatment approach with multiple treatment components, but
similar literature within an outpatient setting is lacking.
Objectives: The purposes of this study were to examine rates of referral for behavioral treatment of pediatric RS
and describe characteristics of outpatient behavioral treatment provided within a subspecialty clinic by a team of
pediatric GI psychologists.
Methods: Retrospective data were extracted from the electronic medical record (EMR) for patients aged 3 to 18
years who were diagnosed with RS (ICD10 F42.8, F98.21, P21.1, R11.0) during an outpatient gastroenterology
clinic visit at a pediatric academic medical center in the mid-Atlantic United States between January 2016 and July
2021. Demographic and clinical data were extracted from the EMR by the authors (SMB and KFB) as approved by
the Institutional Review Board (IRB 17-014216). Descriptive statistics were calculated for demographic and clinical
data. Bivariate analyses (chi-square and t-tests) were used to examine group differences in the rates of referral to GI
Psychology based on patient age, sex, race/ethnicity, GI morbidities, psychiatric comorbidities, and developmental
comorbidities. Results were considered statistically significant if p < 0.05.
Results: A total of 116 patients (46.6% female; mean age = 10.8 years, SD = 4.1) were diagnosed with RS. The
majority of patients were identified in the EMR as White (74.1%). There was significant variability in the duration
of symptoms prior to being diagnosed with RS, with 23.3% experiencing symptoms for 2-6 months and another
17.2% for >4 years; however, this data was unavailable for over 25% of the sample. Almost all patients were fed
orally (95.6%) and were of average weight (mean weight percentile = 60.72, SD = 29.33). Approximately two thirds
of the sample (67.2%) were diagnosed with at least one other GI condition. Patients tended to be characterized as
typically developing (62.1%), while 31% of patients had at least one diagnosed psychiatric comorbidity.
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Out of the total sample, 81 were referred to GI Psychology for behavioral treatment of RS (69.8%). There were no
significant demographic or clinical characteristics that were associated with likelihood for referral (all p > 0.05).
Among those referred, 62 patients (76.5%) engaged in behavioral treatment for RS with a GI psychologist. On
average, patients were seen for approximately 6 sessions (mean = 5.73, SD = 7.22) with a range of 1-42 sessions.
There were a wide variety of strategies and recommendations incorporated into behavioral treatment. It was most
common for patients to receive verbal instruction on DB (90.3%), education on behavioral treatment of RS (82.3%),
and in-session practice of DB (80.6%).
Approximately 34% of patients completed treatment to the extent that no follow up with GI Psychology for
rumination was recommended given improvement in symptoms. Another 43.5% continued to experience some
degree of symptoms and ongoing follow up with GI Psychology was recommended at the time of their last visit.
Conclusions: Findings from this study suggest that patients with RS were referred for behavioral treatment at
similar rates, regardless of demographic characteristics, and medical, developmental, and psychiatric comorbidities.
This is encouraging given the well documented disparities in access to health care for minoritized populations. Most
patients referred to GI psychology also participated in treatment, which was relatively short-term (average 6
sessions). Although there were a wide variety of strategies included in behavioral treatment, the overwhelming
majority of patients received education about rumination and learned about and/or practiced diaphragmatic
breathing, consistent with current treatment guidelines. Future research may be warranted to examine outcomes of
outpatient behavioral treatment for RS, including a better understanding of symptom reduction and whether progress
is maintained over time.

675 EXPERIENCING PEDIATRIC CELIAC DISEASE DURING THE COVID-19 PANDEMIC: A
QUALITATIVE STUDY. Zachary Kramer2, Rachel Torres1, Shayna Coburn1
1
Psychology, Children's National Hospital, Washington, ; 2Neurology, Children's National Hospital, Washington,
Introduction:
Currently, the only treatment for celiac disease (CD) is a lifelong stringent gluten-free diet (GFD), which has a very
high perceived treatment burden. COVID-19, a global pandemic, caused most of the population to stay at home and
limit outside contact. The study aimed to capture the impact of COVID-19 on the quality of life of children with CD
and their families.
Methods:
Semi-structured interviews were conducted and analyzed using a phenomenology approach between May 19th and
August 3rd, 2020 with 15 children and parents of children with CD. All interviews were recorded and transcribed;
study staff coded transcripts individually, meeting at scheduled intervals to discuss discrepancies before proceeding
with the next transcript.
Results:
Based on the interviews with children with CD and their parents, five unique themes emerged including: access to
gluten free (GF) food, access to care through telehealth, perceived vulnerability to COVID-19, avoiding gluten
exposure and emotional responses. Among the five themes, there were twelve subthemes that were developed to
showcase the full experience of a child with CD and their parents’ experience with COVID-19.
Conclusion:
Our cohort experienced similar circumstances caused by the pandemic when compared to the general public, with
notable exceptions. Both populations took strict safety precautions, but our cohort experienced additional layers of
stress related to access to safe food and perceived additional vulnerabilities to COVID-19. These findings emphasize
the importance of proactively supporting CD management and its challenges through the end of the pandemic and
beyond.
Keywords: gluten; gluten-free; celiac; pandemic; COVID-19; coronavirus; quality of life; resilience; telehealth
What is Known:
The only treatment for celiac disease is a lifelong gluten-free diet.
Individuals with celiac disease often report a very high perceived treatment burden.
Stay-at-home orders resulting from the Coronavirus disease 2019 pandemic altered daily life universally and caused
increased levels of stress and anxiety for many people.
What is New:
Children with celiac disease experienced stress and negative emotions resulting from stay-at-home orders.
Restrictions resulting from the pandemic made gluten-free diet management easier in certain aspects.
Families viewed telehealth to manage celiac disease favorably, despite limitations in accessing laboratory tests
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during the pandemic.

676 THE IMPACT OF HYPNOTIC SAFETY ON DISORDERS OF GUT-BRAIN INTERACTION. Skyler
Hamilton, Louis Damis
Psychology, American Society of Clinical Hypnosis, Annapolis, MD
Abstract
Functional gastrointestinal disorder (FGID) is one of the most common gastrointestinal diseases globally and a
burden on health care resources. A biopsychosocial model has been developed to explain the pathogenesis of FGID,
which emphasizes the importance of psychological factors in the development of FGID. There is a lack of available
treatment for somatic manifestations of anxiety, depression, trauma, and maladaptive affect regulation in
concordance with the psychophysiological symptomatology of brain–gut axis disorders. Sufficient evidence has
accumulated to support the efficacy of hypnotic interventions for pain, irritable bowel syndrome, and FGID. These
interventions have focused on increasing sensation of relaxation and suggestions for improved bowel function and
pain reduction. Recent advances in the understanding of the autonomic nervous system have identified that
optimization of health promoting parasympathetic activity is dependent on the experience of safety. The experience
of safety and its related neuroception has been associated with activation of the ventral vagal complex and its
positive impact on gastric activity and pain modulation. Thus, it is reasonable to predict that abdominal pain and
gastrointestinal symptoms would decrease. Safety-based hypnotic intervention in this study, was able to promote a
sense of safety as demonstrated by visual analytics depicting changes in reported pain and process measures of
Safety, Relaxation Positive Affects. This in turn impacted a decrease in abdominal pain and bowel symptoms
characteristic of IBS.
DISCUSSION
Disorders of Gut-Brain Interaction (aka, Functional GI Disorders) are prevalent in gastroenterology and primary
care practices and often show inadequate response to usual medical care (Palsson & Whitehead, 2013). These
authors and others (Drossman et al., 1999; Levy et al., 2006; Wu, 2012) note that DGBI are best conceptualized and
treated from the perspective of a biopsychosocial model, including psychological interventions. Gut-directed clinical
hypnosis is an effective treatment modality and one of the behavioral health interventions with the strongest
empirical support (Blanchard & Scharf, 2002). However, psychobiological mechanisms associated with positive
outcomes remain elusive (Palsson, 2006).
The present study employed a theory-driven model of treatment based on activation of the ventral vagal complex,
i.e., the myelinated vagus, via a hypnotic intervention to produce neuroception of safety. This intervention was
found to increase participants' experienced sense of safety and to decrease symptoms of functional dyspepsia and
IBS. Moreover, changes in safe/warm positive affect ratings were consistently related to dyspepsia symptom
changes, whereas shifts in relaxed positive affect were not. These findings offer another approach to the treatment of
DGBI that can be used alone or in combination with other hypnotic and non-hypnotic interventions to improve
outcomes further.
Overall, the results of the present study support the use of hypnotic interventions for the promotion of a sense of
safety in the treatment of DGBI and other functional disorders, as well as anxiety, depression, and trauma. Although
yet to be thoroughly evaluated, this theory-driven hypnotic strategy based on neuroception of safety to increase
ventral vagal activity and reduce defensive ANS responses that are disruptive to digestive, anti-inflammatory, and
pain-reducing processes provides a new approach to the treatment of a range of functional and other somatic
conditions.
Limitations of the present study include the relatively brief period of baseline assessment and the simultaneous
application of the intervention across participants that resulted in a simple AB single-subject design. The AB design
employed here could not control for symptom variation over time and other external factors that may have
influenced the outcome variables. Moreover, there was no control for the influence of neutral hypnosis, supportive
contact with a therapist, and placebo effects. Also, experimenter bias cannot be ruled out as the therapist in the study
was not blind to the hypothesis being tested. However, participants’ report of increasing symptoms at the follow-up
sessions suggests that their symptom-reporting was at least grossly veridical. Despite the current limitations, the
study serves as a corridor to exploring future safety-based hypnosis research.

TECHNOLOGY/DATA SCIENCE
677 USE OF AN ELECTRONIC MEDICAL RECORD-BASED CONSTIPATION ACTION PLAN
DECREASES HEALTHCARE UTILIZATION FOR CHILDREN WITH CONSTIPATION. Kathryn
Hawa3, Sarah Janse1,2, Jennifer Lee3, Neetu Bali3, Karla Vaz3, Desale yacob3, Carlo Di Lorenzo3, Peter Lu3
1
Biostatistics Resource at NCH, Nationwide Children's Hospital, Columbus, OH; 2Center for Biostatistics, College
of Medicine, The Ohio State University, Columbus, OH; 3Division of Gastroenterology, Hepatology, and
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Nutrition, Nationwide Children's Hospital, Columbus, OH
Introduction: Constipation is commonly treated by pediatric gastroenterologists but can remain challenging to treat.
Children with constipation can require not only multiple office visits but also phone calls and messages in the
electronic medical record (EMR) between the family and provider. The widespread adoption of patient EMR portals
has enabled the provision of electronic patient education tools after clinic visits in addition to our traditional paper
materials. Our objective is to evaluate whether providing an EMR-based Constipation Action Plan (CAP) to families
of children with constipation affects healthcare utilization.
Methods: In March 2020, we created an EMR-based CAP to be included in the after-visit summary of children seen
in our GI Clinic for constipation. We created and revised the CAP after several rounds of interviews with
stakeholders then formatted it into a dot phrase within the EMR. It was then provided into patient after visit
summaries electronically. The CAP is divided into three categories based on the patient’s current symptoms: a green
zone (mild symptoms), yellow zone (moderate symptoms), and red zone (severe symptoms). Each zone included
instructions on behavioral and medication treatment tailored to symptom severity (Figure 1). To evaluate for impact
on healthcare utilization, we identified all GI Clinic encounters for constipation based on ICD-10 diagnostic code
between 8/1/2020-6/30/2021. We compared the number of patient telephone calls, electronic messages, urgent care
(UC) visits, emergency department (ED) visits, and hospitalizations within 3 months after the visit between patients
who received the CAP and those who did not using inverse probability treatment weighting (IPTW) analysis. For
families who received the CAP at a follow-up visit, we also compared these variables in the 3 months before and
after the CAP was provided using paired t-test and McNemar’s test as appropriate.
Results: We included 336 patients who received the CAP after a GI Clinic visit and 2,812 who did not. After IPTW
adjustment, patient characteristics including age, sex, race, provider type, and autism diagnosis were similar between
groups. There were fewer patient telephone calls for patients who received the CAP (p=0.0006). The difference in
patient electronic messages between groups was not significant (p = 0.09). The likelihood of UC/ED visits and
hospitalization were similar between patients who did and did not receive the CAP. For the 45 patients who received
the CAP at a follow-up visit, there were on average 1.8 more patient telephone calls made prior to receiving the
CAP then after receiving the CAP (95% CI [0.8, 2.8], p=0.0007) and 2.3 more patient electronic messages received
from the patient (95% CI [0.1, 4.5], p=0.04). There were no differences in UC/ED visits or hospitalizations.
Conclusion: We found that providing an EMR-based CAP to families of children with constipation decreases
patient telephone calls and electronic messages. Our results suggest that digital tools may be able to decrease
physician workload in non-direct patient care. Further study is needed to determine whether this impacts patient
outcomes and how to improve provider implementation.
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678 EVALUATION OF EOSINOPHILIC ESOPHAGITIS WITH A NOVEL ARTIFICIAL INTELLIGENCE
HISTOPATHOLOGIC FEATURE RECOGNITION MODEL. Puanani Hopson1, Donnchadh O'Sullivan2, Maria
Cardenas F2, Roger Moreira3, Imad Absah1
1
Pediatric Gastroenterology and Hepatology, Mayo Clinic Minnesota, Rochester, MN; 2Pediatrics, Mayo Clinic
Minnesota, Rochester, MN; 3Pathology, Mayo Clinic Minnesota, Rochester, MN
Introduction: Eosinophilic esophagitis is a chronic immune- and antigen-mediated esophageal disease characterized
by eosinophil-predominant inflammation of the esophageal mucosa. The histopathologic findings of >15
eosinophils/HPF in the esophageal squamous epithelium is used for both diagnostic and follow-up of EoE. The EoE
histology score (EoE HSS) has highlighted other parameters in the epithelium that can identify remission and active
disease. However, both the eosinophil count and EoE HSS rely upon subjective estimation that can vary between
providers. Thus, we have developed a highly accurate artificial intelligence (AI)-based digital pathology model for
the evaluation of histologic features in the spectrum of EoE/esophageal eosinophilia. The EoE AI model was
developed utilizing a cloud-based, deep learning artificial intelligence platform (Aiforia Technologies, Helsinki,
Finland). Our previously presented data using a limited set of biopsies showed precision of 95.2% for eosinophil
recognition compared to digital annotation by five independent expert GI pathologists.
Aim: Assess the clinical performance of the model on a subset of pediatric patients with EoE.
Methods: Pediatric patients with diagnosis of EoE were selected from a prospectively-maintained database.
Esophageal biopsies from two consecutive endoscopies and were evaluated both independently and by central
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pathologist using peak eosinophil count (PEC) and EoE histologic scoring system (EoEHSS). Digital whole slide
images were utilized for analysis using our EoE AI model for evaluation of standard EoE-related histologic features
such as PEC. Additionally, from the perspective of assessment of the whole biopsy slide, novel features were
evaluated including tissue subregions, dilated intracellular spaces, eosinophilic abscesses, cell types in all tissue
layers, spatial relationship of various cell types to each other, “degranulated” eosinophils, and collagen fibers and
inflammatory cells within the submucosa (Figure 1). Pearson correlation was used to compare the AI model data to
pathologist reported data.
Results: We reviewed 19 patients with diagnosis of EoE and mean age of 11 yrs old. Eight patients were in
remission (mucosal remission was defined by the decrease eosinophils count to < 15 eos/hpf) at the follow-up
endoscopy. The EoE AI model generated PEC and pathologist reported PEC was well correlated (r = 0.879) and was
able to detect remission vs active disease in all 19 patients.
Discussion: We present a useful clinical application of an EoE AI Model for an objective histopathologic
assessment. With the increasing adoption of digital tools and AI into clinical practice, we believe it is possible to
extract more objective, comprehensive, and analyzable information from biopsies in the setting of EoE, which could
be used to evaluate therapy response more precisely and to generate data that could be studied as possible predictors
of therapy-specific response.

679 DEVELOPMENT AND TESTING OF AN ONLINE SIMULATOR FOR PARENTERAL
NUTRITION. Sarah Fleet1,2, Katelyn Ariagno1, Amy Turner1,2, Kaeng Takahashi3, Sarah Marcley3, Kathleen
Gura5,2, Alan Leichtner1,2, Traci Wolbrink3,4
1
Gastroenterology, Hepatology & Nutrition, Boston Children's Hospital Department of
Pediatrics, Boston, MA; 2Pediatrics, Harvard Medical School, Boston, MA; 3OPENPediatrics, Boston Children's
Hospital, Boston, MA; 4Anaesthesia, Harvard Medical School, Boston, MA; 5Pharmacy, Boston Children's
Hospital, Boston, MA
Background: Parenteral nutrition (PN) is a life-sustaining yet high risk therapy, and the prescribing and
administration of pediatric PN requires extensive training and practice1. The skills and concepts required for safe PN
prescribing are complex, yet there is a paucity of in-depth nutrition training during medical school and post graduate
medical education, including in pediatric gastroenterology fellowship2,3. This is apparent in a recent study that
demonstrated less than one-third of practicing pediatric gastroenterologists reported an “excellent” knowledge base
in PN, and over 60% requested further training and education on the topic3. PN is also a source of frequent medical
error4, which further compels us to address the gaps in education. However, difficulties inherent with bedside
teaching have made the implementation of a PN curriculum challenging5. Medical education has benefitted from
online simulation to teach skills and concepts similar to those required for PN prescribing and administration as
demonstrated by OPENPediatrics’ (OP) ventilator and dialysis simulator studies6,7. As such, our team has partnered
with OP to utilize their previous successful pedagogy to develop an online PN simulator.
Aims: We aimed to 1) develop an online, interactive PN Simulator prototype and 2) conduct usability testing with a
small group of multidisciplinary testers to inform iterative simulator prototype revisions in order to release the final
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version for further study as an educational intervention.
Methods: A multidisciplinary expert team of physicians, dietitians, pharmacists and nurses was assembled and
worked directly with a simulator development team at OPENPediatrics. Learning objectives for the simulator and
for the individual cases were developed and content was produced using society guidelines, existing evidence, and
clinical practice experience.
Data: The simulator was created in two sections: a Knowledge Guide that includes interactive knowledge
“Checkpoints” and nine interactive simulator cases. The Knowledge Guide was produced in Articulate Rise™, and
the Cases, written by the expert team, were produced in Med2Lab™. The knowledge guide was peer reviewed upon
completion, and includes topics such as: Nutrition Assessment, PN Indications, PN Components, Vascular Access,
Monitoring and Complications. At the time of submission, the remaining cases are being built and user testing is
about to commence. User testing will be performed using small groups of multidisciplinary testers in multiple
rounds of testing, each which will inform iterative revisions of the prototype. This is a work in progress, and we will
present the finished online PN simulator by the conference date. We will present usability testing data that informed
the final version. We plan to study educational efficacy as the final step.
Conclusions: Principles of PN are challenging to teach and learn, yet are crucial to the training of pediatric
gastroenterologists and to ensure the safety of our most vulnerable patients. We utilize a new technological
innovation that may help to close the knowledge gap surrounding PN. Due to the online accessibility, this innovation
would provide educational equity to fellows across the country, and provide a safe and unpressured environment in
which to learn.
1. Guenter P, et al. Nutr Clin Pract Off Publ ASPEN 2015;30(4):570-576.
2. Devries S, et al. Am J Med. 2014;127(9):804-806.
3. Lin HC, et al. J Pediatr Gastroenterol Nutr. 2013;56(2):137-144.
4. Hermanspann T, et al. Front Pediatr. 2017;5:149.
5. Turner TL, et al. JAMA Pediatr. 2016;170(2):101-102.
6. Wolbrink TA, et al. Crit Care Med. 2020;48(1):e1-e8.
7. Olszewski AE, et al. Clin J Am Soc Nephrol CJASN. 2018;13(6):900-906.
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681 REMOTE PATIENT MONITORING – HOW TECHNOLOGY CAN IMPROVE OUTCOMES FOR
PATIENTS WITH PEDIATRIC INTESTINAL FAILURE. Stephanie Oliveira1,3, Julia Thomas3, Courtney
Sump1, Kylee Denker1, Micah Dean1, Conrad Cole1,3, Michael Helmrath2,3, Paul Wales2,3, Samuel Kocoshis1,3
1
Pediatrics, Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2Pediatric Surg, Cincinnati Children's
Hospital Medical Center, Cincinnati, OH; 3University of Cincinnati, Cincinnati, OH
Study purpose: To present a novel Remote Patient Monitoring (RPM) program for pediatric patients with Intestinal
Failure and describe how this technology can improve outcomes.
Methods: Patients with Intestinal Failure who are discharged from the hospital on parenteral nutrition (PN) are
enrolled in the RPM program. Caregivers collect and submit daily intake and output records along with weekly
home weights into a mobile app. This data is transmitted via the app to the clinical team and it is reviewed daily by
the RPM nursing team. This data is then reported to the Intestinal Failure providers via the electronic health record
on a weekly basis or more often as complications arise. Time to enteral autonomy, interventions as a result of RPM,
and patient/family satisfaction were measured.
Results: From March 2021 to May 2022, twenty-nine patients with Intestinal Failure on PN were enrolled. Seven
patients were discharged from the program due to poor engagement and lack of data entry. One patient completed
the program due to successful achievement of enteral autonomy. The rate of PN weaning for that patient was two
times faster in the six months after enrollment in the program compared to the six months prior. RPM has resulted in
early detection of complications by monitoring stool output and weights, decreased need for clinic visits,
identification of issues leading to complications that had not been identified by parents during the visits, and
improved patient and family satisfaction. In one patient, a progressively increasing stool output prompted a call to
the family in between visits and the discovery that he was not using his clonidine patch. He was advised to use his
clonidine patch consistently, resulting in better control of ostomy output and likely preventing an admission for
dehydration. Close monitoring with reliable data has allowed us to see patients in person less frequently which was
particularly beneficial during the pandemic, as well as for patients living at a distance from our hospital for whom
travel is a hardship. The program is also beneficial for patients who are started on a GLP-2 analog (eight patients
thus far) and require close monitoring of weights and intake and output to identify potential side effects, such as
fluid overload. Patients and families are highly satisfied with the program – 80% would recommend the program to
others and 93.4 % think RPM technology is easy to use.
Conclusion: RPM is a safe, practical, and cost-effective technology to monitor the clinical status of pediatric patients
with intestinal failure. While outcomes need to be more formally studied as our program expands, RPM shows
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promise in decreased time to enteral autonomy, decreased clinic visits, and decreased unplanned admissions. It is
important that we learn to overcome challenges of the digital divide and adapt to reach patients with limited access
to care.
682 THE DIGITAL DIVIDE IN PEDIATRIC GASTROENTEROLOGY. Stephanie Hum1,2, Zhaoxing
Pan3, Wenru Zhou3, Cassandra Burger1, Pooja Mehta1,2
1
Children's Hospital Colorado, Aurora, CO; 2Pediatrics, University of Colorado Denver School of
Medicine, Aurora, CO; 3Biostatistics, University of Colorado Denver, Denver, CO
Background: The utilization and reimbursement of technology-based health care services has drastically increased,
especially in the era of COVID-19. However, they are not universally accessible and are disproportionately utilized,
which can exacerbate already existing disparities.
Objective: To evaluate differences in technology-based health care usage in an academic pediatric gastroenterology
practice based on demographic characteristics and the Area Deprivation Index (ADI), a validated composite index of
socioeconomic status (SES).
Design/Methods: We conducted a retrospective cohort study of new patients seen in the Pediatric Gastroenterology
Clinic at the Children’s Hospital Colorado for constipation from 1/1/2019-12/31/2020. Demographic variables and
number of secure messages, telephone calls, telehealth visits, and emergency department (ED) visits for constipation
were extracted for up to one year. We assigned each patient a state and national ADI based on home address.
Univariate negative binomial regression models were used to determine significance. We also used a Poisson
regression model to better understand the interplay between ED visits, technology-based health care usage, and SES.
Results: 2087 patients were included in our study. The predicted mean number of patient-initiated secure messages
(P=0.04) and phone calls (P=0.03) were significantly less in those with lower socioeconomic status (higher state
ADI) (Figure 1). Socioeconomic status based on both state and national ADI did not significantly affect telehealth
video usage. The predicted mean number of telehealth video visits and patient-initiated secure messages were
significantly lower in Hispanic patients (P<0.001 and P<0.001), non-English speakers (P<0.001 and P<0.001), and
those with government insurance (P=0.02 and P<0.001) (Table 1). The predicted mean number of patient-initiated
phone calls was also significantly lower in Non-English speakers (P=0.02). The Poisson regression model showed
that when the number of patient-initiated secure messages and telephone calls is small, lower SES is associated with
more ED visits. As the number of patient-initiated secure messages and telephone calls increase, the extent of the
positive association between low SES and ED visits attenuated gradually and eventually became negatively
associated (P=0.04 and P=<0.001). This relationship was not significant for telehealth video visits.
Conclusion: Patients with lower socioeconomic status, non-English speakers, and Hispanic patients utilize
technology-based health care services significantly less. Thus, while technology-based health care services may help
to increase access to care for some patients, it is important to minimize barriers and prevent the worsening of
already-existing inequities in health care access. Improving access to secure messaging and telephone calls in
patients with low SES may help to prevent constipation-related ED visits as well as reduce healthcare costs.

Figure 1. Univariate negative binomial regression model depicting predicted mean number of telehealth video
visits, patient-initiated secure messages, and patient-initiated phone calls per year based on state area of deprivation
index (ADI). Higher ADI indicates lower socioeconomic status.
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Table 1. Predicted mean number of patient-initiated secure messages, patient-initiated phone calls, and telehealth
video visits per year based on ethnicity, primary language, and insurance

683 USING CLINICAL INFORMATICS TO ADDRESS THE ELEMENTAL FORMULA SHORTAGE
CRISIS. Steven Miller4, Jenifer Thompson4, Tiffani Hays4, Cheryl Gast-Whitaker1, Ayse Gurses2,3
1
Johns Hopkins Home Care Group, Johns Hopkins Medicine, Baltimore, MD; 2Johns Hopkins University Center for
Teaching and Learning, Baltimore, MD; 3Center for Healthcare Human Factors, Armstrong Institute, Johns
Hopkins University School of Medicine, Baltimore, MD; 4Division of Pediatric Gastroenterology, Hepatology &
Nutrition, Department of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, MD
Background
In February 2022, 4 children in the United States developed bacteremia linked to suspected intake of contaminated
formula produced by Abbott©. Abbott© initiated a voluntary recall of three widely used formulas, including
Elecare©, an elemental formula used in children with short gut syndrome, food allergies, and other gut diseases. The
Elecare© recall created a cascade of crises for patients on elemental formulas, as other brands struggled to make up
for the shortfall and durable medical equipment (DME) companies were unable to fill orders. At Johns Hopkins, we
applied a data-intensive, team-based approach to serially address elemental formula shortages, rapidly transition
patients between formulas, and avoid patient morbidity.
Objective
Share the methodology and results of the Johns Hopkins Division of Pediatric Gastroenterology and Human Factors
Center approach to the elemental formula shortage.
Methods
The immediate task after the recall was to assemble a patient cohort. Our hospital uses the Epic electronic health
record (EHR), and elemental formulas are ordered with an enteral formula order. Order entry practice was variable,
with some clinicians selecting formulas using a drop-down menu and others using free text. We queried the EHR
database for the text of all enteral formula orders of all pediatric patients and carried out a string search for
“Elecare.” We combined the list with queries executed by three large DME companies to assemble a list of patients
on Elecare©.
We shared a link to a spreadsheet, which was sorted by provider. We provided suggestions for formula alternatives
in consultation with DME companies, and asked each clinician to either: 1. Switch to a specific elemental formula,
2. Switch to any elemental formula, 3. Discontinue elemental formula and choose preferred alternative.
A dietician was diverted from their clinical duties for 4 days to contact the patients on the list by phone or video visit
to discuss the clinician preferences with the family, decide on a new formula, provide mixing instructions, and then
forward a note to the clinician and nursing team. The nurses then pended enteral formula orders to the clinician who
signed and e-faxed the order. This process was repeated on a smaller scale 3 times as alternative elemental formulas
ran out at specific DME suppliers.
Results
In the first round of elemental formula substitutions, 90 patients were noted to be on Elecare©. All of these patients
were switched off within 6 weeks of the recall, and 36 were switched off using the dietician-led transition process
about 2 weeks after the initial recall announcement. Of these 36 patients, 24 were switched to non-elemental
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formulas (mostly commercial blenderized or hydrolyzed formulas), and 12 were transitioned to alternative elemental
formulas. In the subsequent 3 further rounds of formula replacement, groups of 4, 16, and 6 patients were
transitioned to replacement elemental formulas in the setting of supply shortages. No patients were hospitalized, but
2 visited the emergency room due to intolerance of the alternative formulas.
Conclusion
Our approach allowed for the rapid transition of a large cohort of patients from a recalled elemental formula to an
alternative. The work queue built off a complex EHR query supplemented with external data accommodated the
high level of complexity of this process by incorporating the work of clinicians, allied health staff, and DME
companies. The approach was successful in that no patients had to be admitted to the hospital due to emergent
formula shortages, though substantial staff time and effort was required. Health care is an ‘open work system’,
hence it is not immune to factors or conditions that emerge outside of ‘its walls’. Resilience engineering and Safety
II approaches argue that it is not possible to foresee every crisis that may occur in the world and the only way to be
resilient and overcome these is by empowering experts (i.e., frontline care professionals) and supporting them to
‘adapt’ easily and effectively. Our case demonstrates that frontline care professionals, when empowered and given
enough resources/autonomy, can develop resilience strategies to overcome unanticipated challenges.
This work points to the hard-to-achieve promise of EHR’s to transform modes of patient care. The lack of
standardized order entry for enteral orders made assembly of the patient cohort labor-intensive. The lack of easy to
use population-health tools in the EHR required the creation of an external work queue with duplicate work and
decision specification. The next generation of EHR’s needs to accommodate team-based workflows to care for
populations of patients in both routine and unanticipated situations.

684 SMART RILEY PAIR TEAM: SHORT BOWEL MONITORING AT RESIDENCE THROUGH RILEY
PARENTERAL SUPPORT AND INTESTINAL REHABILITATION TEAM. Tiffani Tobe1, Charles
Vanderpool1,2, Ann McCallister2
1
Gastroenterology, Riley Hospital for Children at Indiana University Health, Indianapolis, IN; 2Indiana University
School of Medicine, Indianapolis, IN
Background:
Pediatric short bowel syndrome (SBS) patients require complex nutritional management, including the use of home
parenteral nutrition (HPN). Managing HPN requires diligent monitoring of clinical data to avoid known
complications associated with HPN use, including infection, readmissions, metabolic issues, and fluid balance
concerns. Providers routinely adjust HPN based on subjective data obtained via caregivers and a limited amount of
objective data, including patient weight and labs. Although this can be an effective approach to HPN weaning,
incomplete or incorrect caregiver subjective assessment may prolong HPN use or expose patients to potential
complications associated with incorrect HPN adjustment. In order to improve objective medical decision making,
the Riley Parenteral Support and Intestinal Rehabilitation (PAIR) team developed a digital home monitoring
program for their short bowel syndrome population. Goals of the program include reducing HPN time, as well as a
reduction in hospital length of stay and readmission rates.
Methods:
A digital home monitoring program (HMP) was built to measure patient daily intake and output, weekly weight,
central line management practices, and underarm temperature. Caregivers were trained to enter data by the nutrition
support clinical nurse specialist (CNS) and were provided with all necessary equipment for data collection.
Equipment provided to families participating in the HMP program included an infant scale, diaper scale, formula
mixing supplies, and thermometer. The platform, which is independent from the electronic medical record, alerts the
care team when data is entered outside of set parameters. Patient data summaries are reviewed by the care team and
concerning entries are followed up on through caregiver phone updates completed by a nurse. Providers then
adjusted HPN based on data review. Patients who received greater than 50% of their caloric need from HPN and
started on HPN within the previous year were offered enrollment into the program.
The HMP monitoring program was developed as a quality improvement initiative. All patients received standard
medical care as determined by their primary pediatric gastroenterologist who participated in all direct medical
decision making. As such, institutional review board (IRB) approval was not obtained.
Results:
Five patients agreed to program participation over initial 6 months of the program. Initial patient enrolled progressed
to multivisceral transplant and was excluded from analysis. Active patient characteristics are summarized in Table 1.
Average active days in the program is 104 days with overall engagement of 40.09% and adherence of 35.15% for
active patients. Patients 2 and 3 with the highest engagement and adherence rates weaned HPN by 36% and 40%,
while patients 1 and 4 with the lowest engagement and adherence rates weaned HPN by 27% and 2% (Table 1).
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Table 2 demonstrates the decrease in PN calories and increase in enteral calories over the course of monitoring for
patient 3, the most adherent and compliant patient.
Conclusion:
A digital home monitoring program improves objective data collection to enhance clinical decision-making for
weaning HPN in SBS patients. Despite provided equipment and training by the CNS, overall engagement and
adherence to home monitoring program was low in initial patients enrolled. In patients with the highest engagement
in HMP, parenteral nutrition was weaned in response to objective measures. Future directions include expansion of
home monitoring to teenage patients on HPN to promote medical autonomy and utilizing satisfaction surveys to
improve engagement and adherence. Additional patient enrollment will allow us to study the program’s impact on
HPN wean rate, length of stay, complication rates, and readmission rates compared to historical controls.
The authors have no financial disclosures or conflicts of interest to disclose.
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685 HEPATIC IMPAIRMENT CLASSIFCATIONS AT BASELINE IN RESPONDERS TO ODEVIXIBAT
THERAPY IN CHILDREN WITH PROGRESSIVE FAMILIAL INTRAHEPATIC CHOLESTASIS. Lorenzo
D’Antiga1, Hasan Özen2, Elke Lainka3, Pier Luigi Calvo4, Carrie Thompson5, Jan Mattsson5, Quanhong Ni5, Qifeng
Yu5, Philip Stein5, Christine Clemson5
1
Paediatric Hepatology, Gastroenterology and Transplantation, Azienda Ospedaliera Papa Giovanni
XXIII, Bergamo, Italy; 2Division of Pediatric Gastroenterology, Hepatology and Nutrition, Hacettepe University
Faculty of Medicine, Ankara, Turkey; 3Department of Pediatric Gastroenterology, Hepatology, and Transplant
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Medicine, Children's Hospital, University Duisburg-Essen, Essen, Germany; 4Pediatric Gastroenterology
Unit, Regina Margherita Children’s Hospital, Azienda Ospedaliera Città della Salute e della Scienza di
Torino, Turin, Italy; 5Albireo Pharma, Inc., Boston, MA
Background: Progressive familial intrahepatic cholestasis (PFIC) is a group of inherited pediatric liver diseases
characterized by high serum bile acids, intractable pruritus, and progressive liver disease. Odevixibat is an ileal bile
acid transporter inhibitor approved in the United States for the treatment of pruritus in patients with PFIC aged 3
months and older. We compared baseline hepatic impairment in patients who met serum bile acid (sBA) response
criteria (≥70% reduction in sBAs or sBAs ≤70 µmol/L at 6 mos) or pruritus response criteria (≥1-pt change on
PRUCISION scratch score from baseline at 6 mos).
Methods: PEDFIC 1 was a 24-week, double-blind, randomized, placebo-controlled study in children with PFIC1 or
PFIC2. PEDFIC 2 is an ongoing, 72-week, open-label extension study in patients with any type of PFIC. Included in
this analysis were patients who had at least 24 weeks of odevixibat treatment. We compared baseline hepatic
impairment (using the Child Pugh score, and as defined by NCI Organ Dysfunction Working Group [ODWG]) in
serum bile acid and pruritus responders at 6 mos of treatment. Cochran-Armitage trend test was used to evaluate the
association between the severity of hepatic impairment in responders. Additional analyses include: change in hepatic
laboratory parameters (ie, alanine aminotransferase, aspartate aminotransferase, and total bilirubin) and treatmentemergent adverse events (TEAEs).
Results: Overall, 94 patients were included in this analysis. Using the Child-Pugh score, 60 patients were classified
as Mild while 34 were Moderate; 0 were Severe. For serum bile acid response, 29 (48%) patients with Mild
impairment were responders, while 6 (18%) patients with Moderate impairment were responders (p value=0.003).
For pruritus response, 28 (47%) and 13 (38%) patients with Mild and Moderate hepatic impairment were
responders, respectively (p value=0.428). Using the NCI ODWG classification, 6 patients were classified as having
Normal hepatic function; 39, 24, and 25 had Mild, Moderate, and Severe hepatic impairment, respectively. For
serum acid response, 3 (50%) patients with Normal hepatic function were responders; 19 (49%) patients with Mild
hepatic impairment, 8 (33%) with Moderate, and 5 (20%) with Severe were responders (p value=0.018). For pruritus
response, 4 (67%) patients with Normal hepatic function were responders; 17 (44%) with Mild hepatic impairment,
10 (42%) with Moderate, and 10 (40%) with Severe were responders (p value=0.412) (Table). Median hepatic
laboratory parameters generally improved over time in all patients regardless of hepatic impairment. The incidence
of drug-related TEAEs was similar across groups.
Conclusion: Although odevixibat was efficacious across the spectrum of hepatic impairment, a larger proportion of
patients with milder hepatic impairment had a serum bile acid and pruritus response than patients with more severe
hepatic impairment. This suggests greater efficacy when treatment with odevixibat occurs earlier in the disease.
Odevixibat was generally well tolerated regardless of baseline hepatic impairment.

686 TIGHT JUNCTION PROTEIN 2 REGULATES CANALICULAR NETWORK FORMATION AND THE
POLARITY OF HUMAN HEPATOCYTES. Eriko Kishimoto1, Yuhi Hakozaki1, Ashley Cast1, Kari
Huppert1, Tamir S. Rashid4, Richard Thompson5, Masahiko Itoh6, Hisamitsu Hayashi3, stacey Huppert1,2, Akihiro
Asai1,2
1
Cincinnati Children's Hospital Medical Center, Cincinnati, OH; 2University of Cincinnati College of
Medicine, Cincinnati, OH; 3The University of Tokyo, Tokyo, Japan; 4Imperial College
London, London, London, United Kingdom; 5King's College London, London, London, United Kingdom; 6Dokkyo
Medical University, Mibu, Japan
Background: As hepatoblasts progressively mature into hepatocytes, they become highly polarized in order to
establish specialized apical membranes that are delineated by tight junctions. The polarization of two opposing
hepatocytes has been studied by analyzing hepatocyte couplets. These intercellular gaps between opposing two cells
extend and interconnect to form a complex bile canalicular network that drains bile from multiple hepatocytes into
the bile duct system. However, the mechanisms which regulate the formation of the canalicular network of multiple
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hepatocytes in a 3-dimensional structure, i.e., canalicular tubulogenesis, in human livers have not been reported. To
investigate the molecular mechanisms of canalicular tubulogenesis, we focused on tight junction protein 2 (TJP2,
also known as ZO2). TJP2 is expressed in most cells from early embryogenesis through adulthood. However,
truncating mutations in TJP2 cause an inherited liver disease, known as progressive familial intrahepatic cholestasis
type 4 (PFIC4), which manifests as severe cholestasis in newborns without involvement of other organs. Neonatal
cholestasis associated with TJP2 deficiency suggests hepatocyte-specific roles for TJP2 in the developing liver. We
modeled TJP2 deficiency in human hepatocytes derived from induced pluripotent stem cells (iPSCs) and reported
that TJP2 plays an important role in hepatocellular polarization during their differentiation. We hypothesized that
TJP2 plays a regulatory role in the formation of the canalicular network during hepatocyte differentiation.
Method: We performed an immunohistologic analysis of liver tissues from patients with TJP2 deficiency to
evaluate the extension of canalicular networks. For the in vitro modeling, we developed two sets of isogenic iPSC
pairs (control and patient-derived) by using CRISPR genome editing. A homozygous truncating mutation at exon 7
deleted TJP2 expression in iPSCs that was originally derived from a healthy donor (iPSC-WT vs. iPSCR367X/R367X). In iPSCs derived from a patient with PFIC4, TJP2 expression was restored by “repairing” the
truncating mutations by CRISPR editing (iPSC-patient vs. iPSC-repaired). To investigate hepatocyte tubulogenesis,
we established a novel hepatocyte differentiation method using a combination of Transwell culture and Matrigel
sandwiching (induced hepatocytes: iHep).
Results: The livers of patients with TJP2 deficiency showed diminutive canalicular networks. In in vitro modeling,
TJP2 intact iPSC lines (iPSC-WT and iPSC-repaired) developed canalicular networks involving multiple
hepatocytes, whereas TJP2 deficient iPSC lines (iPSC-R367X/R367X and iPSC-patient) failed to develop these
networks, but formed spheroidal structures within the Matrigel sandwich. Using confocal microscopy and Z-stack
analysis, we found that TJP2 intact iHep undergo remodeling and bi-layer formation in response to Matrigel
sandwiching-overlay, whereas TJP2 deficient iHep lack the remodeling responses and simply form spheroidal
structures with neighboring cells. To determine the location of TJP2 during the remodeling, we performed
immunofluorescent staining of TJP2 intact iHep in time series. We found that TJP2 is expressed at the cell-cell
interface and co-localized with E-cadherin and CD13 during the remodeling, while TJP1 remains at the tight
junctions. The TJP2+ interface of opposing cells became the apical membrane of hepatocytes (CD13 positive and Ecadherin negative) and formed a canalicular membrane as they mature. Using confocal microscopy after the
completion of hepatic tubulogenesis, TJP2 intact iHep showed transport of fluorescent conjugated bile acid into the
canalicular networks. However, TJP2 deficient iHep showed decreased bile acid transport into the lumen of the
spheroids. Electron microscopic examination revealed dense microvilli in the canalicular space sealed by tight
junctions in TJP2 intact iHep, whereas TJP2 deficient iHep showed disrupted apical membranes and inclusion
bodies filled with microvilli. The protein expression of bile salt export pump (BSEP), measured by Western
Blotting, was comparable among all iHep. The iHep showed a comparable capacity of albumin production
(measured by ELISA) and gene expression of hepatocyte markers including HNF4a, SERPINA1,
and BSEP (measured by RT-qPCR).
Conclusion: TJP2 is required for canalicular tubulogenesis during hepatocyte remodeling. TJP2 is localized on the
apical membrane during remodeling of the cell-cell interface. These findings suggest that TJP2 plays a key role in
regulating the cell-cell interface during structural remodeling of hepatocytes and formation of the canalicular
network.
CONCURRENT SESSION V – When a Spoonful of Sugar Doesn’t Make it Go Down
SATURDAY, OCTOBER 15, 2022
2:00pm – 3:30pm
Cyclic Vomiting Syndrome Association Young Investigator Prize
687 INCREASING TRENDS OF CANNABINOID HYPEREMESIS SYNDROME IN YOUTH: THE GRASS
IS NOT ALWAYS GREENER. Benjamin Jack1, Apryl Susi2, Patrick Reeves1,2, Cade Nylund1,2
1
Pediatrics, Walter Reed National Military Medical Center, Bethesda, MD; 2Pediatrics, Uniformed Services
University of the Health Sciences, Bethesda, MD
Background:
Cannabinoid hyperemesis syndrome (CHS) is a functional disorder of gut-brain interaction characterized by
stereotypical episodic bouts of vomiting associated with chronic cannabis use. Legalization, use, and potency of
cannabis are increasing across the United States, but data regarding national trends for cannabis hyperemesis
syndrome are lacking. The aim of this study was to better characterize the incidence and care patterns for youth with
CHS who presented to emergency departments (ED) in the United States.
Methods:
We used the Agency for Healthcare Research and Quality’s (AHRQ) Healthcare Cost and Utilization Project’s
(HCUP) Nationwide Emergency Department Sample (NEDS) Database to evaluate the frequency of ED visits for
CHS in subjects aged 15-24 for years 2006-2019. Using ICD-9 and ICD-10 billing codes, we defined CHS cases as
Volume 75, Supplement 1

S499

having both a code for cannabis use and a code for persistent vomiting. Additional visit characteristics analyzed
included US region, payer status, and disposition. Rates were estimated using the number of ED visits and US
Census Bureau data for age and year. Joinpoint analysis was used to evaluate the significance of the overall trend
and to identify significant changes in trends during the study period. The Rao-Scott chi-squared test was used for
categorical comparison. The Wilcoxon Rank-Sum test was used to compare age, and Jonckheere–Terpstra tests were
performed to evaluate changes in the age of subjects presenting with CHS over time. SAS 9.4 and R survey package
4.0 with the Horvitz-Thompson estimator were used to generate national estimates and perform analyses.
Results:
A total of 268,551,591 ED visits were recorded, with a median age of 20 years. Of these, 46,460 ED visits for CHS
were identified. 54.8% of patients presenting to the ED for CHS were male, and the median (IQR) age decreased
from 21 years (21-23) in 2006 to 20 years (18-22) in 2019 (p=0.052). There was an overall increasing trend from 6.8
CHS ED visits per 1,000,000 population in 2006 to 173.2 per 1,000,000 population in 2019, with an average annual
percent increase of 29.5 % (p<0.001; 95% CI [25.9-33.2]; Figure 1). There was a changepoint in trend in 2015 with
the period of 2006-2015 having an average percent change of 39.7% (p<0.001, 95% CI [34.3, 45.4]) and then from
2015 to 2019 there was an average percent change of 9.1% (p=0.005, 95% CI [3.4, 15.2]). The highest incidence of
CHS was found in the Western region of the U.S., comprising 29% of CHS ED visits despite representing only
18.3% of total ED visits. Of those with CHS, 3,479 (7.5%) had an abdominal CT scan performed, and 11,841
(25.5%) were admitted to the hospital. Additional payer and disposition data are reported in Table 1.
Conclusions:
This analysis demonstrates that national ED visits for CHS among youth are rising rapidly at an increase of almost
30% every year. The age of presentation is decreasing over time. Recognition of the risks associated with
cannabinoid access should inform public health decisions. As restrictions against cannabis continue to relax,
healthcare providers should be aware of the features of CHS, and inquire about and/or test for cannabis use when
appropriate.
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CONCURRENT SESSION VI – What’s Hot in Hepatology
SATURDAY, OCTOBER 15, 2022
3:45pm – 5:15pm
688 PEDIATRIC ACUTE LIVER FAILURE: COMPARISON OF ESTABLISHED PREDICTIVE
MODELS . Fernanda Monge1, Javier Cordova Sabillon1, Chiharu Murata2, Ericka Montijo-Barrios1, Flora ZarateMondragon1, Erick Manuel Toro-Monjaraz1, Jose F. Cadena Leon1, Karen Rubí Ignorosa Arellano1, Roberto
Cervantes-Bustamante1, Jaime Alfonso Ramirez-Mayans1
1
Pediatric Gastroenterology and Nutrition, Instituto Nacional de Pediatria, Coyoacan, Mexico
City, Mexico; 2Instituto Nacional de Pediatria, Coyoacan, Mexico City, Mexico
Pediatric acute liver failure (PALF) is a rare but potentially fatal disease. Optimal management requires determining
the likelihood of death vs spontaneous recovery with supportive therapy. Several predictive models have been
created through the years, but most have been tailored for adults. In the pediatric population, PELD, MELD and LIU
scores are available, but these have been studied to predict a joint endpoint of death/liver transplant, which may
skew the data by considering patients that may have recovered spontaneously without liver transplant (LT). The aim
of this study was to compare the diagnostic utility of PELD, MELD and LIU scores and to characterize the
prognostic factors associated with mortality in a population where LT is not available.
Methods: We performed a retrospective review of a cohort of patients (0-18 y) diagnosed with PALF at the
National Institute of Pediatrics in Mexico City (2001-2021). We examined the diagnostic utility of the PELD-MELD
score of both PELD1 (age, TB, INR) and PELD3 (age, albumin, TB, INR, growth failure); and LIU PT (TB, PT,
ammonia) and LIU INR (TB, INR, ammonia). We performed a simple logistic regression analysis, and we
constructed ROC curves to quantify the AUC for PELD1-MELD, PELD3-MELD, LIU TP, and LIU INR, which
allowed the comparison of the prognostic utility among these 4 scores. We combined PELD1/PELD3 and MELD by
standardizing score values. The point estimates of AUC and their 95% CI were reported. Next, to determine the
magnitude of the difference between the pre-test and post-test probability predicting patient death in each of these
models, we calculated the stratum specific likelihood ratio (SSLR) separated by the quartiles of the scores and
reported their 95% CI. A simple logistic regression analysis was performed with the independent and dependent
variables reversed to examine whether each variable could predict patient death, and a multiple logistic regression
analysis to determine the variables to be used for the final predictive model.
Results: We identified 141 patients with PALF diagnosis, with a median age at diagnosis of 33 months (IQR 73.5),
of which 67 (48%) patients were male. The most common etiology was indeterminate in 67 patients (48%), followed
by infectious (41/29%), autoimmune (22/16%), metabolic (7/5%) and toxic (acetaminophen) (1/0.7%). 84 patients
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(59%) had spontaneous recovery with supportive therapy, none of the patients in our cohort received a LT. Mortality
was associated with younger age, median age of 19 months (IQR 65.5) among the deceased group, compared with a
median age of 36 months (IQR 75.8) in the survivor’s group with a p-value of 0.018. No difference in mortality was
seen for sex or specific etiology. The biochemical factors significantly associated with death were hepatic
encephalopathy, higher TB and DB levels, a prolonged PT and lower albumin (Table 1). The 4 models showed a
similar predictive value (Table 2); PELD/MELD 1 had the highest AUC point estimate; 0.75 [95% CI: 0.66,0.83]
with an SSLR of the 3rd quartile of 3.64 [95% CI: 1.90,7.00] while PELD-MELD 3 had an AUC of 0.72 [95% CI:
0.58,0.82] with a higher SSLR for the 3rd quartile of 3.91 [95% CI: 1.42, 10.74] (Table 3, Fig 1.). A final predictive
model was created, taking into account age (< 36m), NH3 and TB.
Conclusion: Predictive models allow for appropriate allocation of resources and can impact clinical decisionmaking on a daily basis. Our results showed that the PELD-MELD1 score had the highest AUC value; however,
there was an overlay in the confidence intervals, so we could not infer which model had the best predictive value.
Since our center does not perform LT, our data is not skewed for patients that underwent LT that would have
otherwise spontaneously recovered, allowing a rare insight into PALF’s natural history. A study analyzing the
predictive and diagnostic value of our new model, and its comparison with existing models is ongoing.
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CONCURRENT SESSION VI – IBD Beyond the Scope
SATURDAY, OCTOBER 15, 2022
3:45pm – 5:15pm
Young Faculty Investigator Award
689 SINGLE CELL ANALYSIS OF CD4+ CELLS REVEALS TRANSCRIPTOMIC CHANGES RELEVANT
TO TREG FUNCTION IN CROHN'S DISEASE. Michelle Gonzalez1,2, Robyn Laura Kosinsky3, Brooke
Druliner2,4, Asha Nair5, Feda H. Hamdan2, Mary Sagstetter2, Zhifu Sun4, Hunter Gibbons1, Alex Wixom2, Emily
Klatt2, William Faubion2
1
Pediatric Gastroenterology, Hepatology and Nutrition, Mayo Clinic Minnesota, Rochester, MN; 2Gastroenterology
and Hepatology, Mayo Clinic Minnesota, Rochester, MN; 3Robert Bosch Center for Tumor Diseases
(RBCT), Stuutgart, Germany; 4Biochemistry and Molecular Biology, Mayo Clinic
Minnesota, Rochester, MN; 5Department of Genetics and Bioinformatics, Mayo Clinic Minnesota, Rochester, MN
INTRODUCTION: FOXP3+ CD4+ T cells (regulatory T cells, TREGs) are expanded within the inflamed intestine
of human Crohn’s disease (CD), yet FOXP3-mediated gene repression within these cells is lost. The functional
characterization of this population has been largely hindered by limitations of cell sorting solely on cell surface
expression. Through single cell sequencing, we now identify TREG populations in CD patients with unique
inflammatory transcriptomic profiles.
METHODS: Ileal biopsies were extracted from 6 CD patients and 6 healthy individuals. CD4+ cells were purified
for subsequent single cell RNA-sequencing (scRNA-seq). Cells underwent clustering analysis, followed by analysis
of gene signalling networks via gene set enrichment analysis (GSEA). We overlapped our DEGs with publicly
available microarray datasets. We then performed functional in vitro studies, including an in vitro suppression assay
and organoid systems, to model gene expression changes observed in CD TREGs and to test predicted therapeutics.
RESULTS: Single cell transcriptomes of 11,520 healthy and 8,686 CD CD4+ cells were isolated. Cells were
assigned to distinct cell populations based on characteristic gene expression. Clustering analysis revealed the
presence of 8 cell types within our dataset: Th17, Th1 and TREGs, effector and central memory cells, follicular T
helper cells, and undefined. The proportion of TREGs was elevated in CD patients compared to controls (17.7% of
CD cells vs. 11.1% of control cells). Principal component analysis revealed a clear distinction between healthy and
CD FOXP3+CD4+ cells (TREGs), with clear distinctive subpopulations. Healthy TREGs were predominantly in
cluster 1 (66.3% healthy and 2.4% CD cells), with cluster 3 containing predominantly CD TREGs (4% healthy and
59.1% CD cells). This CD-associated cluster displayed an induction of inflammation-associated genes
(TNFRSF4, TNFRSF18, CTLA4, TYMP) and GSEA showed that CD TREGs display a high overlap with
transcriptomic changes associated with TNFα signaling via NF-κB. Through CellChat analysis, a tool assessing cellcell communication patterns, we showed TREGs were the only cell population that were strong receivers of TNFα
signaling. Our CD TREG DEGs significantly overlapped with publicly available datasets of in vitro TNFα-treated
TREGs. We then identified TReg-specific genes Induced in Crohn’s (TRICs) by overlapping (I) genes which were
upregulated in TREGs compared to all other cell populations with (II) genes upregulated in CD Tregs compared to
healthy TREGs. Ten genes were detected
(BATF, GADD45A, DUSP4, IL2RA, ARID5B, CTLA4, FOXP3, S100A4, TNFRSF18, TNFRSF4). In
vitro differentiated human TREGs treated with TNFα resulted in clear induction of TRICs. Using A Single-cell
Guided pipeline to Aid Repurposing of Drugs (ASGARD), a tool identifying candidate drugs from a database
containing 21,304 FDA-approved compounds, we identified vorinostat, a histone deacetylase inhibitor (HDACi),
predicted to reverse gene expression patterns of the TNFα and NF-κB signaling pathways which were upregulated in
CD TREGs. Upon treating TNFα-treated TREGs with vorinostat, we observed drastic diminished TRIC expression.
These mechanistic observations were confirmed through in vitro suppression assays. TNFα-treated TREGs showed a
decreased suppressive capacity that was rescued with vorinostat treatment. Furthermore, we showed a decrease in
the tight junction protein Zonula occludens-1 (ZO-1) by immunofluorescence in an organoid system co-cultured
with TREGS treated with TNFα. We also observed a decrease in proliferative cells (Ki67 staining) in organoids cocultured with TNFα treated cells, a finding that is reversed with vorinostat treatment.
CONCLUSION: Through the generation and analysis of a CD4+-specific single cell dataset, we propose that
intestinal inflammation leads to remodeling of the cellular environment and composition of the CD4+ T cell
population leading to unique TREG subpopulations in Crohn’s disease. Furthermore, TREGs are highly responsive
to TNFα signalling, leading to upregulation of inflammation-associated genes via HDAC-dependent pathways that
results in altered TREG function. These pathways can be targeted therapeutically in TREGs.
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CONCURRENT SESSION VI – Upper Tract Conundrums: Challenging Cases
SATURDAY, OCTOBER 15, 2022
3:45pm – 5:15pm
NASPGHAN Neurogastroenterology and Motility Abstract Award
690 A COMPARISON STUDY OF THE USE OF PNEUMATIC DILATION VERSUS ESOFLIP® IN
PEDIATRIC PATIENTS WITH ACHALASIA. Joshua Eisenberg1, Prasanna Kapavarapu1,2, Amit Shah1,2, Jordan
Dourlain1, Tryce Scully3, Hayat Mousa1,2, Petar Mamula1,2, Alain Benitez1,2
1
Gastroenterology, Hepatology and Nutrition, The Children's Hospital of
Philadelphia, Philadelphia, PA; 2Department of Pediatrics, University of
Pennsylvania, Philadelphia, PA; 3Biostatistics, The Children's Hospital of Philadelphia, Philadelphia, PA
Background: Achalasia is a disorder of esophageal motility characterized by absent relaxation of the lower
esophageal sphincter (LES) and lack of coordinated peristalsis in the esophageal body. While it is rare in the
pediatric population, it results in severely impaired quality of life. Initial treatment typically involves pneumatic
dilatation (PD) of the LES, and monitoring for improvement afterward. A highly morbid complication of PD is
esophageal perforation that can occur at a rate of up to 5%. A newer technology for esophageal dilation, EsoFLIP®,
utilizes impedance planimetry technology in a water-filled dilator balloon, capable of dilating the LES while
monitoring diameter and pressure in real time.
Aim: To compare outcomes of dilation of the LES using traditional PD versus the EsoFLIP® device.
Methods: We conducted a retrospective cohort study comparing pediatric patients with achalasia who underwent
initial LES dilation with either a pneumatic or EsoFLIP® balloon dilator, who also underwent functional luminal
imaging probe (FLIP) measurements of the LES before and after the dilation between March 2017 and November
2021. Symptomatic improvement was assessed by the Eckardt score before and 1 month after the dilation. Rates of
post-procedure complications including perforation were also compared between the groups.
Results: Among 40 patients who underwent achalasia dilations with FLIP measurements before and after dilation,
20 (50 %) underwent traditional PD, and 20 (50 %) underwent EsoFLIP® dilation. Using FLIP to measure
distensibility index (DI) before and after dilation, PD resulted in a median improvement of 3.8 mm2 / mmHg (p <
0.001), and EsoFLIP® resulted in a median improvement of 3.4 mm2 / mmHg (p < 0.001). No significant
differences were identified between the two dilation techniques when comparing the absolute change between preand post-dilation DI, diameter, and balloon pressure. Post-dilation Eckardt symptom scores improved by median 2.5 in the PD group (p = 0.02), and -6.0 in the EsoFLIP® group (p = 0.01) with significantly greater improvement in
the EsoFLIP® group (p = 0.038). There were 0 esophageal perforations in both groups, and only minor
complications in 1 (5 %) subject in the PD group, and 1 (5 %) subject in the EsoFLIP® group.
Conclusions: Dilation using EsoFLIP® compared to PD in this pediatric cohort showed similar efficacy and low
rates of complications in both techniques.
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